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MNOSACHUTEJIBHAS 3AIIMCKA
[Iporpamma 1o ¢u3uKe Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUs

pa3paboTaHa Ha OCHOBE IMOJIOKEHUHM W TpeOOBaHUU K pe3ynbTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBarenbHON mporpammsl, npeactaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€ToMm (enepanbHOi pabodeil mporpammbl BocnuTanus W Konnenuuu
npenoaaBanust yueOHoro npenmera «duznuka» B 00pa3oBaTelbHBIX OpraHU3alUSIX
Poccuiickoit denepanuu, peain3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenser o0g3aTeNbHOE NPEIMETHOE COAEpKAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCJIENOBATEIIBHOCTh U3YUYEHUSI TEM M Pa3/IesIOB
y4eOHOTr'0 mpeaMeTa ¢ YU4E€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKK  y4yeOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  00ydaroniuxcs.
[Iporpamma no ¢usuke naéT NOpencTaBlI€HUE O UENsIX, COAEpKaHUHU, OOIIel
cTpaTernu OOyYEeHHUs, BOCIHUTAaHUS U pPa3BUTHUS OOYYAIONIUXCSA CpeCTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca Qu3uku yriayOnEHHOrO YPOBHS TO3BOJISIET pPEaqu30BaTh
3aauu npo¢eCCUOHANBHONW OpUEHTAlLlMK, HANpPAaBIEHO HA CO3[aHUE YCIOBHUM IS
MPOSIBJICHUSI CBOMX HMHTEJUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH KaXKJIbIM
oOy4JaroImumMcsi, KOTOpbIE HEOOXOAUMBI JUIsl MPOJOJDKEHUs OoOpa3oBaHUs B
OpraHu3anuax MNpoPEeCcCHOHATBHOIO O00pa3oBaHUs 10 Pa3IUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mno @usuke ONpenensioTcs IJIaHUPYEMbIE pe3yIbTaThl
OCBOCHHUS Kypca (PU3MKH HA YPOBHE CpPEAHEro oOIIero oOpa3oBaHusi: JIUYHOCTHBIE,
METanpeIMEeTHbIE, TMpeAMeTHble (Ha  yrayonéHHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM s pa3paboTKu TpeOOBaHWM K JIMYHOCTHBIM,
METanpeIMETHBIM W TIPEJAMETHBIM pe3yJbTaTaM OOy4YalomIMXCs, OCBOMBIINX
nporpaMMmy 10 (u3MKe Ha YpOBHE CpeIHEro oOImero oOpa3oBaHHS Ha
yriayOiaEHHOM YPOBHE, SIBIISIETCS] CUCTEMHO-I€SITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE PE3YIbTaThl OCBOCHHS Kypca (U3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

du3rka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOJBI, BBHICTyMas B
KauecTBe y4eOHOro mpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CUCTEMY
3HaHUA 00 okpyxaromieM mupe. [IIKOIbHBIN Kype GUBHKH - CHCTEMOOOPa3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MOCKOIBKY (DU3UIECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOLIECCOB M SIBICHUM, H3y4yaeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckori reorpadueir W acTpoHOMHEH. Mcmonp3oBaHWME W aKTUBHOE
NpuUMeHEeHUEe (DU3NUECKUX 3HAHUU OINpEeNeNuIo XapakTtep U OypHOE pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPaHCIOPTa, OCBOCHUS



KOCMOCA, TOJYYEHHsI HOBBIX MAaTEpHaJOB C 3aJaHHBIMH CBOWcTBaMu. M3yueHne
(pM3HKU BHOCUT OCHOBHOM BKJIaJl B (POPMUPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaromerocsi, B (OpMUPOBAHME YMEHHMH TNPUMEHATh HAYYHBIM METO[
MO3HAHUS NP BBIMOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUM.

B ocHOBY kypca ¢pu3MKu Ha ypOBHE CpeHEro o01iero o0pa3oBaHus MOJ0KEH
pAI Mael, KOTOPbIE MOYKHO PACCMATPUBATh KAaK MPUHLHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIAETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJCPKUT MaTepHall U3 BCEX pa3lieloB (U3HMKHU, BKIIOYAET Kak
BOMNPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoen zenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (¢usmyeckux Teopuid. Benymmm B Kypce sBiseTcs
(dopMupoBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YpPOBHSIX MAaTe€puH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpeaIoiaraeT HCIOJb30BaHUE
TYMaHUTApHOTO TMOTEHIMana (U3NYECKOW HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUSA
(Gu3MKHU C pa3BUTHEM OOIECTBA, a TAK)KE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMHU
Y DKOJIOTMYECKUMHU MPOoOJIeMaMH.

Hoea npuxnaonoin nanpagnennocmu. Kypc pusuku yriyOonéHHOro ypoBHS
IPEAIONIAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHMX U TEXHOJOTHMUYECKHX
NPWIOKEHU W3Y4YEHHBIX TEOpPUMl M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX TMPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea »3konozusayuu peanusyeTcs IOCPEACTBOM BBEIACHUS AJIEMEHTOB
COJEp)KaHUs, TOCBAIIEHHBIX HKOJOTMYECKUM MpobjieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTHMM, a Takke 00CYXIEHUS
npo0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHNS U HKOJIOTHYECKONW O€30MaCHOCTH.

OcBoeHue coJiepkaHusl IPOrpaMMBbl 10 (PU3UKE AOKHO OBITh MOCTPOEHO HA
NPUHLUIIAX CUCTEMHO-AEATEIbHOCTHOrO nmoaxoaa. s Gu3nku peanusanus 3THX
NPUHLUIIOB 0a3upyeTcs Ha MCIOJIb30BAHUM CaMOCTOSITENIBHOTO 3KCIIEPUMEHTa Kak
MOCTOSIHHO JIecTByIOmero (akropa ydeOHoro mporecca. s yrmyonéHHOTO
YPOBHS - OJTO CHCTEMAa CAMOCTOATENIBHOIO YYEHUYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAJbHBIE YYEHUYECKUE OIBbITHl MpPU H3YYEHHHU HOBOIO
MaTepuaia, JabopaTopHbie pabOThl U pabOTHl MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
aBa criocoba peann3anuu (pU3NUECKOro mpakTUKyma. B mepBom citydae mpakTUKyMm
npoBoauTcs b0 B koHme 10 m 11 kxmaccoB, auOO IOCIE MEPBOTO M BTOPOTO
MOJIYTOJIUH B KaXKIOM M3 ATHUX KjaccoB. BTopoit crmocob - 310 mHTerpamusi padboT
NPaKTUKyMa B CHUCTEMY JIaOOpaTOPHBIX pabOT, KOTOpPbIE MPOBOJIATCS B IMPOILECCEe
u3yueHust pazgena (temsl). [Ipu sTom mox paboTramMu NpakTUKyMa MMOHHUMAETCs
CaMOCTOSITEJIbHOE ~ MCCIIEIOBAHME, KOTOPOE IPOBOAMUTCS IO  PYKOBOICTBY



CBEPHYTOr0, 0000IIEHHOTO BHU/1a O€3 MOIaroBo HHCTPYKLHUH.

B nporpamme mo (Qusmke cucTeMa yYEHHUYECKOTO DKCIEPHUMEHTa,
7ab0opaTOpHBIX pabOT M MpakTUKyMma MpeAcTaBieHa €AUHBIM IMepedyHeM. Brioop
TEMATUKHA JJIS OTUX BHJIOB YYECHUUYCCKUX IMPAKTHUYECKHX PaOOT OCYIIECTBISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MPOIecca UCXO U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHUS U OCHalleHus kabuHeta ¢usuku. Ilpu sTomM obecneunBaercs
OBJIaJIcHNE OOYYAIOIIMMKCS YMEHHUSIMH IPOBOJUTH TIPSIMbIE U KOCBCHHBIC
U3MEpEHHsI, MCCIEAOBAaHUS 3aBUCHUMOCTEH (DM3MUECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUTIOTE3.

Bonbiioe BHIMaHKE yAENSETCS PEIICHUIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM 1T pacYETHBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 3a]]a4M C SIBHO 3aJJaHHOU
M HESBHO 33JIaHHOHN (PH3MYECKON MOJIENbIO, MO3BOJIIONINE MMPUMEHITh U3yUCHHBIS
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jena Kypca, TaK U HUHTETPUPYS
NpUMEHEHHUE 3HAaHUH U3 Pa3HBIX pa3neioB. [t KauecTBeHHBIX 3a/1a4 MPUOPUTETOM
SBIISIIOTCS.  3a/laHusl Ha OOBsSCHEHUE/NPE/CKa3aHue TMPOTEKaHUS (UINUECKUX
SBIICHUI W TPOIIECCOB B OKPYIKAIOIICH KU3HU, TPeOyIOMHe BbIOOpa PU3NIECKOM
MOJIEIH JUTsI CUTYalluy IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootsetrcTBUM ¢ TpeboBanusamu GI'OC COO k mMaTepraibHOTEXHUYECKOMY
oOecrieueHuIo yueOHoro mpoiiecca Kypc Gpusuku yriay0aEéHHOTO YpOBHS Ha YpPOBHE
cpenHero oOImero o0pa3oBaHUS JOKEH H3y4aThbCsl B YCIOBHUSX MPEIMETHOTO
kabuneta. B kabuHere Qusuku A0MKHO OBITH HeoOXoAUMOE JlabopaTopHOE
o0opyAoBaHMe [JIsi BBINOJHEHHUS YKa3aHHbIX B TMporpamMmme 1o  (¢u3HKe
YUCHHUYECKHUX OIBITOB, Ja0OpaTOpHBIX pabOT M pabOT NIpaKkTUKyma, a Takxke
JEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCcTpalmoHHOe 00OpyJIoBaHHEe (GOPMHUPYETCSI B COOTBETCTBUU C
NPUHIIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M OOECHEYHMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTPAIMMA ISt
UCCJICIOBAaHUS ~ HM3yYaeMbIX  SIBICHUW W  TPOILECCOB, OMIUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe o00OpymOBaHHE [UIsI YUYEHHYECKHUX TMPAKTHYECKUX padoT
dbopMupyeTcst B BUIE TeMAaTHYECKUX KOMIUIEKTOB M OOECNeYnBacTCs B pacdéTe
OJTHOTO KOMIUIEKTa Ha JABYX OOyd4aromuxcs. TeMaTH4ecKhe KOMIUICKTHI
1abopaToOpHOTO OO0OPYAOBAHUS JODKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX M IUGPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BHJIE TU(DPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 00IIeEM 00pa30BaHUM SIBIISTIOTCS :

dbopMupoBaHME WHTEpeca W CTPEMJICHHS OOYYaOMIMXCA K HAYYHOMY
W3YYCHUIO TPHUPOJBI, PA3BUTHE WX HWHTEUICKTYaJIbHBIX W  TBOPUYECKHX
CcOCOOHOCTEM;



pa3BUTHE TPEACTABICHUM O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjabTaTa M3y4EHHs] OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKY;

dbopmupoBaHue yMeHUN OOBACHATH SIBICHUS C UCIOJIb30BaHUEM (PU3MUECKUX
3HaHUW W HAyYHBIX JOKA3aTEILCTB;

dbopmMupoBaHue MpeACTAaBICHUN O poiu GU3UKA IS PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MpeCTaBICHUIM 0 BO3MOJKHBIX chepax Oynymiein
npodeccroHaIbHON  JICSTEIBbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOJATOTOBKA K
nanbHeneMy oOy4eHHUI0 B ’TOM HaIpaBJICHUH.

JlocTmkeHue STUX Liesield oOecrneunBaeTcsl pelieHrueM CIeAyIoIUX 3a71ad B
Ipoliecce U3y4YeHus Kypca PU3NKUA Ha YPOBHE CpPeHEro o0Iero 0o0pa3oBaHus:

npuoOpeTeHne CUCTEMBbI 3HaHUK 00 OO0mUX (HU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHSX, BKJTIOYAs MEXaHUKY, MOJICKYJISIPHYIO busuKy,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DMU3UKY U DJIEMEHTHI aCTPO(OU3UKHU;

dbopMupoBaHuEe yMEHUN MPUMEHSITh TEOPETUUECCKUE 3HAHUS 11 OOBSICHEHUS
buznueckux SBICHUN B NPUPOAE W IS NPUHATUS NPAKTUUYECKUX DEIICHUN B
MOBCEIHEBHOM JKM3HU;

OCBOCHHE CIIOCOOOB pEIIeHHs pa3JIMYHbIX 3aJad C SBHO 3aJIaHHOMN
duznueckoi MOJENbIo, 3a7ad, MOAPA3yMEBAIOIIUX CAMOCTOATENBHOE CO3J]aHUE
¢usznuecko MojenH, aJeKBAaTHOM YCIOBHUAM 3ajladyd, B TOM 4YHUCJE 3aja4y
MHXEHEPHOTO XapaKTepa;

NOHMMaHWe (U3NUECKUX OCHOB U TPUHIIMIIOB JIEUCTBUS TEXHUYECKHX
YCTPOKCTB ¥ TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJAMHU CaMOCTOSITEIBHOIO IIJIAHUPOBAHUS U TPOBEICHUS
¢uznuecknux OKCIEPUMEHTOB, aHalIM3a ¢ HUHTEpHperanuu uHpopmaiuu,
ONpeIeNICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM Uil Pa3BUTHUA YMEHHUH MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JEITETbHOCTH;

pasBuTHE UHTEpeca K cepam nmpodecCHOHANBHON ACSITEIBHOCTH, CBI3aHHOM
¢ GU3HUKOIA.

B cootBerctBum ¢ TtpeboBaHusmu PI'OC COO yrmyOn€HHBIE ypOBEHB
u3yueHus ydeOHoro mpeamera «®PuU3MKa» HA YpPOBHE CPEAHEro OOUIEro
oOpa3oBaHUs BBIOMpAETCS OOYYAIOMIUMHUCS, IUIAHUPYIOMUMH TPOJIOJKCHUE
00pa30BaHus MO CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha nsyuenue ¢usuku (yriiyOn€HHBIM YPOBEHb) HA YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus otBoautcsa 340 yacos: B 10 knacce - 170 yacoB (5 4acoB B HeJENIO), B
11 xmacce - 170 gacoB (5 4acoB B HEALIIO).



COIAEPKXAHHUE OBYYEHUA

10 KJIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka - pyHIaMeHTalbHas Hayka o npupoje. HayuHblii MeToa mo3HaHus u
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT W Teopusi B Mpollecce MO3HaHus Npupojsl. HabmoneHue u
AKCTIIEPUMEHT B (PU3HKe.

CnocoObl  u3MepeHusi (PU3MUECKUX BEJIMYMH (AHAJIOTOBBIE U IU(pPOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHuit  u3Mueckux  BenWuuH  (aOCoOTHAs U
OTHOCHUTEIIbHAS ).

MopenupoBanue GU3NYECKUX SBJICHUN M MPOIECCOB (MaTepualibHas TOYKa,
aOCOJIFOTHO TBEpPJOE TEJNO0, HWIeadbHAasl JKHAKOCTh, HJACATBHBIM Ta3, TOYCUHBIH
3apsin). ['unore3a. du3ndeckuid 3aKOH, TPAHUIILI €r0 MPUMEHUMOCTH. Du3ndeckast
TEOpHs.

Pons u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAaYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa M HANPSOKEHHUS B LEMU TOCTOSHHOTO TOKa IMpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ Iu(poBoil nabopatopueit mo ¢usuke. [Ipumepsl uzmMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuasbHOM TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpocTh (CpedHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MATEPUAJIBbHOW TOYKHM, MX HPOEKIMU HA OCH CUCTEMBI KOOPJIHMHAT.
CnoxeHue nepeMeIleHuii 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBHXKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U NIyTU MATEPUAIIBHON TOYKHA OT BPEMEHM U UX
rpaduxu.

CBobomHOEe majzeHue. YCKOpeHHEe CBOOOIHOro majeHus. JIBWKeHHe Tena,
OpOLIEHHOI0 TMOJ| YoM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH M
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. [[BrkeHHME  MAaTEpUATIBHOW  TOYKM 1O
OKPY>KHOCTHU. YTJIOBas W JUHEWHas ckopocTh. llepwon u vactora oOpariieHus.
LenTpocTpemMuTenbHoe (HOPMaJIbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue yCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHL: CIIUAOMETP,
IBWKEHHE CHApANOB, LEINHbIE, IIECTEPEHYATBIE M pEeMEHHBIE IEepelayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, WIIIOCTPALMS KUHEMATHYECKHX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccie1oBaHus JBUKEHUH.

Nnnroctpanus npenesibHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne ABuXeHUS Tena, OPOIIEHHOTO IMOJ YIioM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE NyTel, TPAEKTOPUA, CKOPOCTEN JBHKEHHSI OJHOTO U TOTO XK€E Tea
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydeHne HEPaBHOMEPHOI'O JBHMXKEHUS C LIEJIbIO OMNPENESICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHHs] IpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IYTH OT BpPEMEHHM IPU PABHOYCKOPEHHOM
JIBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

N3yuenue paBuKeHUST Teia, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIIOTE3BI O MPSAMOW IPONOPLIMOHAIIBHON 3aBUCUMOCTH MEXY JaJIbHOCTBIO MOJIETA
Y HAYAJIBHOM CKOPOCTBIO TEIIA.

N3ydenne IBHKEHUS Tena IO OKPYKHOCTH C IIOCTOSSHHOM IIO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH NIEpHOa 0OpaIeHUs] KOHUUYECKOrO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.

ITepBeiit 3akoH HprooToHa. MHepumanbHble cuctembl oTcuéra. [lpuHImn
otHocuTenbHOoCcTH ['anunes. HenHepuumanbHble cucTeMbl OoTcuéTa (ONperesieHue,
MIPUMEPBHI).



Macca rena. Cuna. [lpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUA. OKBUBAJICHTHOCTh TI'PABUTALMOHHOW W
VHEPTHOMN MacCCHI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MAaJCHHUS OT BBICOTHI
HaJl OBEPXHOCTHIO TUTAHETHI U OT Teorpaduueckoil mupoThl. J|BrKeHre HeOECHBIX
TeJ U UX CyTHUKOB. 3akoHbl Keruiepa. [IepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tenma, aBmkymierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHune. Cuna TpeHUS CKOJIBKEHUS W CUJa TPECHUS
nokosi. Koaddunuent tpenus. Cuna CONPOTUBICHUSI TPU JIBUKEHUU Tejla B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: MMOJIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenne nBUKEHUS TEN B MHEPIHUAIbHBIX U HEUHEPIUATBHBIX CHCTEMAaX
OTCYETA.

[IpyHUIKI OTHOCHUTENBHOCTH.

Kauenne nByX UMIMHAPOB WM IIApOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEUCTBYIOLIEH MPUIIOKEHHBIX K T€NY CUJI C TPOU3BEACHUEM
Macchl T€Jla Ha €ro YCKOPEHUE B MHEPIIUATBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOJICUCTBUS TE.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U AJCHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKMUKym.

N3mepeHne paBHOMEHUCTBYIOMIEH CHII MPU ABUKEHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3pl O HE3aBUCUMOCTH BPEMEHU JBHXKEHHUSI Opycka I0
HAKJIOHHOM IUTIOCKOCTH HA 33JIaHHOE PACCTOSHUE OT €r0 MAaCCHhI.

HccnenoBanne 3aBUCMMOCTH CWJI YOPYTOCTH, BO3HHMKAIOIIUX B IMPYKHUHE H
pe3uHOBOM 00pasIie, OT ux AehOopMaIiuH.

N3ydyeHne NBUKEHUSI CUCTEMBI TE€Jl, CBSI3AHHBIX HHUTBHIO, MIEPEKUHYTON 4depe3
NErkuit OJIOK.

N3mepenue kodpduiineHta TpeHHs MO BEJIMYHUHE YTI0BOro Kodh@uiumeHTta



3aBucumoctu Fip(N).

UccnenoBanue ABMMKEHUSI OpyCKa MO HAKJIOHHOW IMJIOCKOCTU C MEPEMEHHBIM
K03 (PULIMEHTOM TpEHUS.

N3ydenne nBuxkeHHs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomtotHo TBEpHoe Teno. [locTymaTenbHOe M BpallaTeIbHOE JIBHKCHUE
TBEPHOTO Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauleHusd. llmedo cusl.
CioxxeHue cuil, MPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTn Tena.

VYcoBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOILECCHl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIIETUYATHIE KOHCTPYKIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

UccnenoBanne ycinoBHil paBHOBECHS TBEPAOrO Tejla, HMMEIOIIETO OCh
BpalICHUSI.

KoHcTpynpoBaHre KpOHIITEHHOB U PacU€T CHII YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJa, UMEIOIIETO TUIOMAlb OMOPHI.

Tema 4. 3axkonwvl coxpanenus 6 mexanuke.

NMnynbc MaTepuaabHON TOYKH, CUCTEMBI MaTEpUaIbHbIX TouekK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA TEIa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIKEHHE.

MomeHT uMmIyJibca MaTepuaibHOW TOukH. [IpenacraBieHue O COXpaHECHUH
MOMEHTa UMIIYJIbCA B LICHTPAJIbHBIX MOJIAX.

PaGora cuiael Ha MaloM M Ha KOHEYHOM TiepemenieHuu. [paduueckoe
MpeCcTaBlIeHne PabOThI CHUITBI.

MOIIHOCTD CUIIBI.

Kunernueckast sHeprus martepuaibHOW TOYKH. TeopemMa 00 W3MEHEHHH
KMHETHYECKOW SJHEPTUU MaTepUATbHON TOYKH.

[lorennmanbHble W HENOTEHUHUAIbHbIE Cuibl. [loTeHunanbHass >HeEprus.
[ToTenmmanpHast sHEPrUs ynpyro AehOpMHUPOBAHHON TMPYKUHBEI. [loTeHmManmbHAs
JHEprus Teia B OJHOPOJHOM TIpaBUTAMOHHOM nose. [loreHuumanbHas sHeprus
TeJla B TPaBUTAIMOHHOM I10Jieé OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBs13b pabOTHI HEMMOTEHIIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOW SHEpruu
CHUCTEMBI TeJ. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTUH.



Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHyu Uil MICANBbHOW KUJIKOCTH KakK CJEICTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHnueckue yCTpoWCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMNEp, MNPYKUHHBIM MUCTONET, THUPOCKOI, (UTypHOE KaTaHUE Ha
KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3menenue sHepruu Tea npu COBEPIICHUU PabOTHI.

B3anmHble npeBpalieHus KUHETUYECKOW M TOTEHIMAIbHOW SHEPruil mpu
JNEUCTBUU HA TEJIO CUJIBI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Py CBOOOTHOM IaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nmnyibca Teaa no TOpMO3HOMY MYTH.

N3mepenue cuitbl TATH, CKOPOCTH MOJIEITH JIEKTPOMOOUIIS M MOIIIHOCTH CHITBI
TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCa IPHU YIIPYTOM B3aUMOJIEHCTBUU.

N3mepenne KUHETUYECKOW SHEPTUH Tela IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUs MOTEHIMATBHOW SHEPTUHN MPYKUHBI C pabOTON CHJIBI
TPEHUSL.

Onpenenenue pabOThl CUJIBI TPEHUSA TMPU JBIKEHHH Teja MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mousiekyasipuasi pu3uka 1 TEpMOAMHAMMKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOI MeopUU.

OcHOBHbBIE MOJOXKEHUsI MoJIeKylapHO-kKuHeTnueckoil Teopun (MKT), wux
ombITHOE oOocHOBaHuE. Juddy3us. bpoyHoBckoe nBmkeHne. Xapakrep JBUKEHUS
Y B3aUMOJICWCTBHS YacTUIl BellecTBa. MoJenu CTpOEHUs Ta30B, KUJIKOCTEU U
TBEPIBIX TEI U OOBICHECHUE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojelield. Macca u
pa3mepsl MoJekyn (atomoB). KonuuectBo BemectBa. [locrosnnas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crnocoObl eé u3Mepenus. I[llkana
temnepatyp Llenbcust.

Mogenp uaeanpHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPHUM: YaCTHIIBI
rasa ABWKYTCS XaOTHUYECKHU U HE B3AUMOJCHUCTBYIOT APYT C APYTOM.

l'a3zoBeie 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. AOCOIIOTHAS
temmneparypa (mkana temrneparyp KenbBuna). 3akon [lansTona. M3omporieccsl B
UJeaJbHOM Ta3e C T[IOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MpeACTaBIECHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.



CBs3p MEXIy JaBIEHMEM M CpeAHEd  KUHETHYECKOM  DHEprueu
MOCTYNATEIbHOTO TEIUIOBOIO ABMKEHUS MOJEKYJ HJI€aJbHOrO rasa (OCHOBHOE
YpaBHEHUE MOJIEKYISIPHO-KUHETUUECKOM TEOPUH HI€ATILHOTO Ta3a).

CBs13b aOCONIOTHOM TeMIEpaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOU DHEPTUEH ITOCTYIIATEILHOIO TEIJIOBOIO IBUKEHUS €€ YaCTULL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETP,
OapomeTp, Moy4eHue HaHOMAaTEPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Bunieoponuk ¢ 3anuchbio peaqibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTen.

Mopnens onbita HlTepHa.

[IputsxeHne MONEKyJI.

Mogenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanne mporecca YCTAaHOBIEHHMS TEIUIOBOTO PAaBHOBECHUS IIPU
TEIJI000MEHE MEXy TOpsiYeil M X0JI0JHON BOJIOH.

N3yuenue wu3oTepMHUECKOro mporecca (pPeKOMEHIO0BAHO HCIOJIb30BaAHHE
1udpoBoi 1abopaTtopun).

N3ydenne n30XopHOro rnporecca.

N3yuenue nzobapHoTo mpoiecca.

IIpoBepka ypaBHEHHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwtunol.

Tepmonunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUH IS
TEPMOJMHAMHUYECKON cUCTeMbl. BHEeIIHUE U BHYTpeHHHE mapaMmeTphl. [lapameTpsl
TEPMOJIUHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAUYCHUS BEJINYMH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. (CaMONpOU3BOJbHAS — perakcanus
TEPMOJIUHAMUAYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopaens wHACaTbHOTO Tra3a B TEPMOJMHAMHUKE - CHCTEMa YpPaBHCHUU:
ypaBHeHHe MenzaeneeBa-KiianeipoHa M BBIpaXXEHHUE [JII BHYTPEHHEW HDHEPIHUH.
VYcioBus MPUMEHUMOCTH 3TOM MOJIENIM: HU3KAs KOHUEHTPALMS YacTHULl, BBICOKHE

TeMnepaTypsl. BelpaxkeHue sl BHYTPEHHENW 3HEPTUU OJHOATOMHOTO MIEAIBHOTO
rasa.

KBasucraTnueckue U HECTaTUYECKHUE IIPOLCCCHI.

DOneMeHTapHas paboTa B TepMoAuHaAMUKe. Boruucinenue paboTsl 1o rpaduky
npoiiecca Ha pV- quarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHHMS  BHYTPEHHEW  SHEpruu



TEpMOJAMHAMUYECKON  cucTeMbl  0e3  coBepiieHus paboTel.  KoHBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTes Tenma. YaenbHas HW - MOJSIpHas
TEIUIOEMKOCTH BEIeCTBA. YpaBHeHHEe Mainepa. YnaenbHas TeEIUIOTa CrOpPaHUs
ToruBa. Pacuér konmyecTBa TEIUIOTHI Tpu  Terwionepenade. llonstue o0
aauabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHA. BHYTpeHHss1 sHEPTrUsl. KOIMYECTBO TEMIOTHI
u paboTa Kak Mepbl H3MEHEHHUS BHYTPEHHEH DSHEPrud TEPMOJMHAMUYECKOU
CHUCTEMBI.

Btopoii 3akoH TEpMOAMHAMMKHM JJIi PABHOBECHBIX IIPOLIECCOB: UEpe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT
eJMHCTBEHHAs ajguadara. AGCONIOTHAS TeMIepaTypa.

Btopoii 3akOH  TEpMOJMHAMHUKM  MJIsI HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeiaTh TEIUIOTY OT 0oJiee XOJI0HOro Tejia K 6ojiee HarpeToMy 0e3
xomneHcanuu (Knaysuyc). HeobpatuMocTs mpHpOaHBIX TPOLIECCOB.

[TpuHuMner nectBus TernoBbix mamuH. KIT/.

MaxkcumanesHoe 3nauenne KIIJI. [{ukn Kaphao.

DKOJIOTUYECKHE aCMEKThl MCIOJIL30BAHUS TEIUIOBBIX JBuUraTenend. TermmoBoe
3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuueckue YCTpOWCTBA W TEXHOJOTMYECKUE IPOIECChl: XOJOAWIbHUK,
KOHJUIIUOHEP, JU3CIbHBIM M KapOWOpPATOpPHBIM JBHUraTeiid, IapoBas TypOWHA,
MOJIyYCHUE CBEPXHMU3KUX TEMIIEpaTyp, YTWIM3AIUSA «TEIJIOBBIX» OTXOHOB C
UCITOJIb30BAaHUEM TEIUIOBOTO HACOCa, YTHIIU3AKUSA OMOOPTaHNYECKOTO TOTUIMBA JIJIst
BBIPAOOTKHU «TETUIOBOMY» U AJIECKTPOIHEPTUH.

Jemoncmpauuu.

N3menenne temMnepaTypbl Ipu aauadaTHIECKOM PaCIIPEHUU.

Bo3znymnoe oruugo.

CpaBHeHUE yAENbHBIX TEITIOEMKOCTEHN BEIIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anrabaTHOTO Ipoliecca.

KoMnbroTepHble MOJIENIHN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aanadbaTHOTO Mpoliecca.

N3ydyeHne B3aMMOCBS3M JHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TEMIEPATYPbl KATIEHUS )KUIKOCTEM.

Tema 3. Aepecamnuvie cocmoanusn eeuwiecmea. Dazoevie nepexoounl.

[Tapoo6pazoBanue u KoHueHcauus. VcmapeHwe wu KumeHue. Y IelbHas
TEIJI0Ta NapooOpa30BaHMUSL.



Hacelliennble u  HEHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH W JABJICHHS HACBIIMIEHHOTO Mapa OT TEMIIEPATYpPbl, UX HE3aBUCUMOCTh
0T 00b€Ma HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTypbl KUIICHUS OT JaBJICHUS
B JKHJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
KpuctayyioB. llmaBneHume W KpucTauMsauus. YOeiabHas TEIUIOTA IUIABICHUS.
CyOnumarnus.

Hedopmanuu TBEporo Tena. Pactsxenue u cxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue >KUIKOCTEH U TBEPHABIX Ted, 00bEMHOE W JIMHEHHOE
pacuipenue. AHrapMOHM3M TETUIOBBIX KOJICOAHUIM YacTHUIl BEIeCTBA KaK MpUYUHA
TEIJIOBOTO paciIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrun B (pa3zoBbIX Mepexoaax.

VYpaBHeHHUE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHUE. Kodh(PUIMEHT TOBEPXHOCTHOTO HATSHKCHUSI.
Kanunnspueie siBnenus. JlaBieHrue moja MCKPUBIEHHON MOBEPXHOCTHIO KHUJKOCTH.
®opmyia Jlamaca.

TexHu4eckne ycTpoiicTBa U TEXHOJIOTUUECKUE MPOLECCHI: KUIKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>K€HHOM J1aBJICHHH.

N3mepenue cuibl HOBEPXHOCTHOTO HATSIKEHUS.

OnBbITHL C MBUTBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanunnspusle siBneHus.

Mopenn HeHBIOTOHOBCKOM KHUJIKOCTH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunbr nedopmarninii.

Ha6monenne mansix aedopMarimii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IJIaBICHUS JIbAA.

N3ydyeHne cBOMCTB HACHICHHBIX MTAPOB.

N3mepenue aOCONIOTHOM BIAXKHOCTH BO3JlyXa M OILIEHKAa MacChl MapoB B
MTOMEIICHUU.

N3mepenne ko3¢ duiineHTa moBepXHOCTHOTO HATIKCHUS.



N3mepenune monyinsa FOHra.

HccnenoBanue 3aBUCMMOCTH  AedOpMalMM  pPE3HMHOBOrOo  oOpasma ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JinekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OneKkTpu3anus Ten U €€ TpOSIBIEHUA. JJNEKTpUYECKUM 3apsa. JBa Buna
DNEKTPUYECKUX 3apAnoB. [IpOBOAHMKHM, JUANEKTPUKH W HOJYIPOBOAHHUKH.
DNEeMEHTAPHBIN dJIEKTPUUECKUI 3apsA. 3aKOH COXPAHEHUS dJIEKTPUUECKOr0 3apsAaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpsixénHocts  anextpuueckoro  nodsa.  [IpoOueiit  3apsn.  Jlunum
HaIPSKEHHOCTHU AJIEKTPUUYECKOro noiist. OAHOPOAHOE IIEKTPUUECKOE TTOJIE.

[loTeHUMaNBbHOCTh JJIEKTPOCTATUYECKOIO MOJIA. Pa3HOCTh MOTEHIMANOB U
HamnpsbkeHue. lloTeHuumanbHas »HEpPrus 3apsga B DIIEKTPOCTATUYECKOM IIOJIE.
[ToTeHunan snekTpocTaTuueckoro nojs. CBA3b HANPSKEHHOCTH TOJISI U PA3HOCTH
NOTEHLIMATIOB ISl 3JEKTPOCTATHUECKOro ToJyis (Kak OJHOPOJIHOTO, TaK H
HEOJIHOPOHOTO).

[IpuHUIMD CyNIepO3UIUHU SIEKTPUUECKUX TOJIEH.

[Tone Ttoueunoro 3apsaa. I[lorme paBHOMepHO 3apspkeHHOW cdepsl. I[lome
PaBHOMEPHO 3apsOKEHHOTro Mo o0béMy mapa. [lone paBHOMEpPHO 3apsiKEHHOM
OCCKOHEUHON IIOCKOCTU. KapTUHBI JUHHUM HANpsSKEHHOCTH OTHX TOJEH W
SKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apSI/IOB.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM noJie. Jusnextpudeckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. D1€KTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IJIIOCKOTO
KOHJIEHCATOpAa.

[TapamensHoe coequHeHne KOHAEeHcAaTopoB. 1locienoBarensHoe coequHeHne
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHUIBI B OHOPOAHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckne yCTpOHWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTATHYECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPONpruOOpoB,
KOHJIEHCATOpHI, TeHepaTtop Ban ae ['paada.

Jemoncmpauuu.

Y CTpONCTBO M MIPUHIIUIT IEUCTBHS SIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE IBYX 3aPSKCHHBIX INIACTHH.

Mogens anekTpoctatuueckoro reueparopa (Baun ne ['paada).

IIpOBOAHUKH B IIEKTPUUYECKOM IIOJIE.



DIIEKTPOCTATUYECKAS 3aIIUTA.

YCTpOUCTBO U IENCTBUE KOHIEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUION[aau
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psaka KOHJIECHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

O1nieHKa Cuil B3aUMOJICMCTBUS 3apPSKEHHBIX TEIL.

HaGmronenue npeBpalieHust YJHEPTUH 3apsiKEHHOTO KOHJIEHCATOpa B YHEPTHIO
U3JIyYEHHS CBETOAMO/A.

N3ydenune nporekanus Toka B LIEMH, COAEpKaIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIINATI0B (HampsHKEHUS ) npu
MOCJIEI0BATEIILHOM COECIMHEHNU KOHJEHCATOPOB.

UccnenoBanue pa3psana KOHJIEHCATOpa YEpe3 pe3nucTop.

Tema 2. Ilocmoannwtii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBusi CylIeCTBOBAHUSL MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKHU
toka. Hanpsixenue U u J1C 7.

3akon OMa [ yyacTKa LernH.

DIEeKTpUUECKOE CONPOTHBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OIHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBl W IUJIOIIAJHM TOIMNEPEYHOTO CEYEHUS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, MapauieIbHOE, CMENIAHHOE COEJUHEHHE MPOBOJIHHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpudeckux neneit. [lpasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoyns-Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TersoBas MOIIHOCTb, BbIAEIsEMas Ha
pe3ucTope.

OJIC u BHyTpEHHEE CONPOTUBIICHUE UCTOUYHUKA TOKA. 3aKoH Oma Jj1s MOJTHOM
(3aMKHYTOI) »3yeKTpuyeckod 1enu. MomHOCTh HCTOYHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonzaeHcarop B 1ienu nocTostHHOro TOKa.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpauuu.

N3mepenue cuibl TOKa U HaIMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS ISl pEe3UCTOopa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COMPOTUBIICHUS UUIUHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

NccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIICHUS MPU MTOCTOSTHHOM



HaIpPsHKEHUH.

IIpssmoe m3mepenue 3/]C. KopoTkoe 3amplkaHKe ralbBaHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

CrniocoObl coennHeHns UCTOYHUKOB Toka, D/IC Gartapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMHA UCTOYHHUKA TOKA OT
CHUJIbI TOKA B IEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanne CMEMIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIbI TOKAa OT HANPSDKEHUS] [JI9  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuuenue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS] HCTOYHUKA TOKA.

NccnenoBanne 3aBucumoctd DJ[C raapBaHMYECKOTrO 3JEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY MOJKOCAMUA UCTOYHHUKA TOKA OT
CHUJIbI TOKA B ICTIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HONM MOIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paznuunsix cpeoax.

OneKkTpuyeckass MNPOBOJUMOCTh  PA3JIUYHBIX  BEMIECTB.  JJEKTPOHHAs
IPOBOJIUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAJUIOB OT
Temriepatypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOHUKH. Cob6cTBeHHas U IpUMECHAs MIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBolicTBa p-N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAs] IHCCOLIMAIUSL.
Onektponus. 3akonsl Dapajes s AIEKTPOIIN3a.

DNIeKTpUUECKUM TOK B Ta3zaX. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUIIBI CAaMOCTOATENIBHOTO paspsaaa. Monnaus. [tazma.

TexHuueckre yCTpOIICTBA M MNPAKTUUECKOE MNPUMEHEHUE: Ta3opa3psIiHbIe
JaMIIbI, DSJEKTPOHHO-Ty4YeBasg TpyOKa, MOTYNMPOBOJAHUKOBBIE TMPUOOPHI: JHO,
TpaH3UCTOp, (POTOANOMA, CBETOAUO, TalIbBaHUKA, pa)UHUPOBAHUE MENIH, BhITUIABKA
ATIOMHUHMUS, DIIEKTPOHHAST MUKPOCKOTIHUS.

Jemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHsbl 3nekTposin3a dapanes.

HckpoBoii pa3psl U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.



OaHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HaGmonenue snexktponusa.

N3mepenue 3apsiia 0JTHOBaJIGHTHOT'O HOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHUS  TEPMOpE3UCTOpa  OT
TEMIIEPaTYPHI.

CHsTHe BOIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKU NPAKTHKYM.

Cnoco0b1 n3mepenus GU3NIECKUX BEJIUYMH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U U(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCHUTEJIBHBIC TOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEIIMYMH.
O1ieHKa rpa”uI] TOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX  M3MEPEHUM, HCCIENOBAHUW  3aBHUCHUMOCTEU
dbu3MYeCKUX BEIUYMH, TMPOBEpPKA MNPEIJIOKEHHBIX THUIMOTE3 (BBIOOpP M3 pador,
OMHMCAaHHBIX B  TEMAaTHYECKUX  pazaenax  «YUYEHHUECKUH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢usuku yrinyonéaHoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C YYETOM COJAEpKATEIbHBIX MEXIIPEAMETHBIX CBSI3€ C KypcamMu MaTe€MaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mescnpeomemmusvie nonamus, céA3aHHbIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBJICHWE, HAy4HbINH (akT, rumnoresa, (u3MUecKkas BEIUYWHA, 3aKOH,
Teopus, HaOIIOIEeHUe, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEbHBIC TPUOOPHI, UGPOBas Ta00paTOPHSI.

Mamemamuxka: pelieHUe CUCTEMbI ypaBHeHUH. JInHeliHas GyHKIMS,
napabona, runepboia, ux rpaduKd U CBOWCTBA. TpuroHomerpuyeckue (QpyHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl U UX MPOEKLIMHU HA OCH KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

Buonozua: MmexaHnueckoe IBIKCHHE B KWUBOW mpupoje, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTaHW3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpenbl,
yTHIM3auss OMOOPTraHWYECKOTO TOIUIMBA JJIsi  BBIPAOOTKM  «TEIJIOBOM» M
ANEKTPOIHEPT UM, TOBEPXHOCTHOE HATSXKEHUE U KaNMILIISIPHBIE SIBJICHUS B MPUPOJIE,
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, MOJYyYEHHE HAHOMAaTepHUasoB, TEIIOBBIE CBONCTBA
TBEPIBIX TEJ, )KUAKOCTEN U Ta30B, )KUAKUE KPUCTAJUIbI, SJIEKTPUUYECKHUE CBONCTBA
METAJJIOB,  JJEKTPOJIUTUYECKAss  JIUCCOLMAlUs, TallbBaHWKA, DAJIEKTPOHHAs
MHUKPOCKOMUS.

TI'eocpagpusa: BnaxxHocTb BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeodOpazoBaHUe IBUKEHUI C UCIOJIb30BAHHEM MEXaHH3MOB,



Y4ET CyYXOr0 M IKHUIAKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIUU
(KpOHLITEHH, peméryarble KOHCTPYKIUHU), UCHOJb30BAHUE 3aKOHOB COXpPAaHEHUs
MEXaHUKU B TEXHUKE (TUPOCKOI, BOAOMET WU JPYTrHE), NBUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOvMHa, OBITOBOW XOJOJIUJIBHUK, KOHAUIIMOHEP, TEXHOJOTHH
MOJIyYEHNsI COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE HAHOMATEPHUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3allliTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
ra3opaspsiiHbIE JaMIIbl, TOJIYIPOBOAHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TMOCTOAHHBIX MAarHUTOB M TMPOBOJHUKOB C  TOKOM.
MarautHoe mnoJie. BekTop MarHuTHOM HWHAYKIUU. [IpuHIUMI Cynepno3uiuu
MAarHUTHBIX MOJIEN. JINHUKA MarHUTHOW UHYKIIHAH.

MarnutHoe T0Jie TPOBOJIHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKH W
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBlieHUE U MOJYJb. J|BI>KeHUE 3apsHKEHHON YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Tosie. PaGora cuibl Jlopenta.

MarunurtHoe 1nosie B Beniectse. GeppoMarHeTuky, rapa- u JHaMarHeTUKH.

TexXHUYeCcKHe YCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHUE

HOCTOSIHHBIX MarHuTOB, AIIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMII  MHAYKIMM  MAarHUTHOTO  MOJS  IOJOCOBOTO |
M10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuHa nmvHMA MarHuTHOM MHAYKUWH IOJIS JNIMHHOTO NPSIMOTO ITPOBOJHHKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaGmronenne nBIKeHHS MydKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUSA DJIEKTPOU3IMEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUUECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanre MarHuTHOTO TOJISL IOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

N3smepenne cuiibl Amnepa.



N3yuenne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOM MHJIYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHMEe DIEKTPOMAarHUTHOW MHAYKUMHU. llOoTOK BEkTOpa MarHUTHOU
nHaykuud. DJIC wuHAyKuMU. 3aKOH JJIEKTpOMAarHuTHOW uHaykuun Dapanes.
Buxpesoe anexkrpuyeckoe nose. Toku Dyko.

OJC uHayKUMH B MPOBOJHUKE, JBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuno Jlenua.

NunykruBHOCTh. KaTyllika MHIYKTUBHOCTH B LIETIH MOCTOSIHHOTO TOKA.
SArnenune camounaykiuu. /]C caMOUHyKIIUH.

DHEprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuveckne yYCTpONCTBA M TEXHOJOTHMYECKHUE MPOIECChl: WHIYKIIMOHHAS
ne4b, COJICHOMU/I, 3alllUTa OT JESKTPU3AIUM TeJl TIPU JIBUKECHUU B MarHUTHOM II0JIE
3eMIu.

Jemoncmpayuu.

HaGmronenue siBieHUs 3JIEKTPOMAarHUTHOW MHTYKIIUU.

UccnenoBanne 3aBucumoctd IC HMHAYKIUMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenne marauTa B aJlOMHHUEBOM (MEIHON) TpyOe.

SIBieHre CaMOMHIYKIIHUH.

UccnenoBanne 3aBucumoctd DJ{C CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenne MHAYKIUY BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO T€HEPaTopa.

Paznen 5. KoneOanus v BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenpnas cucrema. CBOOOHBIE KOJICOAHUSI.

lNapmonnueckue konedanusa. KuHemaTtnueckoe W JUHAMUYECKOE OIHCAHUE.
DHEpPreTUYecKoe OIMUCAHUE (3aKOH COXpAaHEHUs MEXaHMYeCKOW >Hepruu). BuiBon
JUHAMHYECKOTO ONMHMCAHUsl TAPMOHUYECKUX KOJIEOAaHHMI M3 UX DHEPreTUYecKOro u
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutryna u ¢aza xonebanuil. CBsi3b aMIUTUTYAbl KoJIEOAaHUM HCXOTHOMU
BEJIMYMHBI C aMIUTUTYJJAMU KOJIEOAHUH e€é CKOPOCTH U YCKOPEHHUSI.

Ilepuon u wyacrora kosnebanuii. Ilepron Manbix CBOOOAHBIX KOJIeOaHUMN



MaTeMaTu4eckoro MasTHuka. Ilepmoa CcBOOOAHBIX KoJeOaHUH MPYKUHHOIO
MasITHUKA.

[lonsTue o 3aryxammux koneOaHuax. BeiHykKneHHbIe KoieOanus. Pesonanc.
Pe3zonancHas xpusas. BimsaHue 3aTyxaHus Ha BHUI PE30HAHCHOM KpPUBOM.
ABTOKONEOAHMS.

TexHudeckne yCcTpoMCTBAa M TEXHOJOTHYECKHE MPOLECCHI: METPOHOM, Yachl,
Kauesu, My3blKaJIbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOrO IBUKEHHUS.

HaGmronenre He3aBUCUMOCTH MEPUOIA MAJIBIX KOJIeOAHUM Ipy3a Ha HUTU OT
aMILTUTY/BIL.

HccnenoBanue 3aTyXammux KojaeOaHUil U 3aBUCUMOCTH NEPHO1a CBOOOIHBIX
KoJIeOaHUN OT COMPOTUBIICHHUS.

UccnenoBanne koneOaHuii Trpy3a Ha MACCHUBHOM TPYXKHUHE C LEJbIO
dbopMupoBaHUs IpeICTaBICHUN 00 U1eaTbHON MOJIETN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIHH MPHU KOJEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBanne BoIHYKIEHHBIX KOJICOaHUM.

HaGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuojga CBOOOAHBIX KOJEOAHUN HHUTSIHOTO W MPYKHHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBHKEHUS Tela B XO/€ KoJIeOaHU Ha YIIPYTroM MOJIBECe.

N3ydenune 1BUKEHHS HUTSHOIO MasTHUKA.

[IpeoGpa3zoBanue SHEPTUU B IPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTHTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHU.

Tema 2. dnexkmpomazcHumHnsle KoJ1eOAHUA.

KoneGartenbupiii koHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHoOM KosebarenbHOM KOHType. dopmyna TomcoHa. CBs3p aMIUIUTY/bI
3apsifia KOHJEHCATOpa ¢ aMIUIUTY 10 CUJIbI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs YHEPTHH B UJCATBHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue IIEKTPOMAarHUTHBIE KoJsie0aHusl. BbeIHYX€HHBIE
AJIEKTPOMAarHUTHBIE KOJEOaHUsl.

IlepemeHHbIi TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYIHOE U
JeicTByIOllee 3HAUYEHHWE CHJIBI TOKa W HANpsOKEHUS TpU pa3nuyHoi (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouianbHbli MEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCAaTOp W KaTyllKa
WHIYKTUBHOCTH B LIEMH CHHYCOMJAIBHOTO IEPEMEHHOTO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HanpskeHUN.

WNneanvubiit  Tpanchopmarop. IlpousBoactBo, mnepegaya v mnoTpediIeHUe



JJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKM TPU NPOU3BOACTBE dieKTpodHepruu. KynbTypa
HCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: BJIEKTPUUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOAHUN OT MHAYKTUBHOCTU M EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHH.

['eneparop He3aTyxaroUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHuTHOrO TeHEPATOopa.

BoiHyX/1IeHHbIE CUHYCOUAAIbHBIE KOJIEOaHusI.

Pe3uctop, kaTymka WHIYKTUBHOCTH M KOHJIEHCATOp B IEMU TEPEMEHHOIO
TOKaA.

Pe3zonanc mnpu mociaegoBaTEIbHOM COEAWHEHUHU PE3UCTOPA, KaTYyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YCeTpoicTBO M IPUHIIUIT ISUCTBUS TpaHc(opMaropa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Nzyuenue tpancdopmaropa.

HccnenoBanre mepeMEHHOTO TOKA Yepe3 IOCIENOBATENIbHO COEOUHEHHBIE
KOHJIEHCATOP, KaTYyIIKy U PE3UCTOP.

HaGnronenne sneKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanne paboThl HCTOYHUKOB CBETA B I[EMTU NIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmpOMaAzZHUMHbLE 80IHbL.

MexaHnuyeckue BOJIHBIL, YCIOBHS HMX pachnpocTpaHeHusi. Ilonepeuynsie u
IIPOJOJIbHBIE BOJHBL. llepuosa, CKOpocTh pacnpocTpaHEHUss W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)X€HHUE, IMpPEIIOMIIEHHE, WHTepdepeHIus U
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsA3HEHHE OKPYXKAIOILIEH CPEIbI.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS M3IYy4YEHUS AJIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHTalMs BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa 3J€KTPOMArHUTHBIX BOJIH: OTpa)keHHE, PEIOMIIEHUE,
noJsipu3alys, uHTeppepeHus 1 1udpakius.

[Ikana 3J1€KTPOMarHUTHHIX BOJIH. [IpuMeHeHue 37eKTpOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIBI paguOCBs3H U TeNeBUACHUS. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPeIbl.



TexHuueckne yCTpOWCTBA M MPAKTHYECKOE TMPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paaAuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHECHHE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmronenne orpakeHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeniiuu u 1upakiiui MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro pUuMEHEHHUE.

HaGmtoneHne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOW U
4aCTOTOU KOJIeOaHUI.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
pesIoMJICHHE, MOJsIpu3alus, 1udpakius, nHTepdepeHIIus.

O6HapyxeHue nHYPaKPacHOTO U YIBTPAPHUOICTOBOTO U3ITYUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydeHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacIpOCTpaHEHHE CBETa B OJHOPOJAHOM cpene. JIyu cBera.
To4euHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune mM300pakeHUil B
riockoM 3epkaiie. Cepudeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenoMiieHnsl. OTHOCUTENbHBIN NTOKa3aTelb MpenoMiieHHs. [IoCTOSTHCTBO 4acTOTHI
CBETa U COOTHOILECHHWE [JMH BOJIH IpPHU MEPEXOJE MOHOXPOMATHYECKOIO CBETa
yepes rpaHully pa3jielia IByX ONTHYECKUX CPEX.

Xon nyueit B mpusMme. Jucnepcusi cBera. CrnoxHbI cOCTaB OEIOro CBETA.
[IBer.

[TonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yroa mOJIHOTO BHYTPEHHETO
OTPAXKEHUS.

ColOuparomue ¥ paccewBamIIMe JHH3BL. ToHKas nmH3a. DOKYyCHOE
pacCTOSIHME W ONTHYEeCKas Cujla TOHKOW JIMH3BL. 3aBUCHUMOCTH (HOKYCHOTO
PACCTOSIHUSI TOHKOM C(EpHUeCKOl JUH3Bl OT €€ TEOMETPUU U OTHOCHTEIHHOTO
[OKa3aTess MPEJIOMIICHHUS.

dopmysa TOHKOW JIMH3BL. Y BEJIUYEHHE, JABAEMOE JINH30M.

X0 ny4da, OPOLICANIETO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu3z00paxkeHUW TOYKHM U OTpe3Ka NpsIMON B
COOMPAIONINX U PACCEUBAIOIIMNX JTMH3AX U UX CUCTEMAaX.



Ontuueckue npubopsl. Pazpemaromias cnocooHoCTh. ['71a3 Kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. HWaTepdepeniuus cBera. KorepeHTHble HMCTOYHHKHU.
VYcnoBuss HaOMIOJEHUS MaKCUMyMOB M MHUHMMYMOB B HUHTEp(dEpPEHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX MCTOYHHUKOB. IIpumepnl KIacCHUYECKUX
UHTEP(EPEHIIMOHHBIX CXEM.

HNudpakmus cBeta. JudpakuuonHnas pemérka. YcioBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TpH  TAaJeHUM MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOIECChl: OYKH, JyIa,
NepUcKor, QoToanmnapar, MUKPOCKON, MPOEKIIMOHHBIA amnmapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHUSI CBETA.

HccnenoBanue npeaomMieHus CBETa.

HaGmroneHue moaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne Xona CBETOBBIX IIYYKOB 4epe3 IUIOCKONApaJUICIbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoa.

Ha6monenne naTepdepeHinm cBeTa.

HaGmronenne BETOB TOHKUX IMJIEHOK.

HaGmonenune nudpakuuu cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

Ha6monenne nudpakiiMiOHHOTO CIIEKTpA.

HabGmonenne nucrnepcuu cBera.

HabGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeJoMIeHUs CTEKIa.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO PpACCTOSIHMS OT BemecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHnue T€IECKONMMYECKUX CUCTEM.

HaGmonenue nudpakunu, tHTEpPEPEHIUN U MOJIpU3alUU CBETA.

N3ydenue nossipuzanuu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTHU AUICKTPHUKA.



N3yuenue nnTepdepeHny Ja3epHOro U3ay4yeHus Ha IByX LIENsX.
HaGmronenue nucnepcum.

HaGmonenue u uccnenoBanue AudpakimOHHOTO CIEKTpa.

N3Mepenue NiMHbl CBETOBOW BOJIHBI.

[Tonmyuenue crekTpa M3JIY4EHHUs CBETOAMOMA MPU MOMOINU JAU(PPaKIHOHHON

PELIETKU.
Pa3zpnesn 6. OcHOBBI cIeMAILHONH TEOPUH OTHOCUTEJIBHOCTH.
['paHuubl  OPUMEHUMOCTH  KJIACCUYECKOW  MEXAHHUKH. [TocTynatel

CHIeUAIbHONW TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  IIpeoOpazoBanusi  JlopeHia.
Ycnosue mpudMHHOCTH. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIIICHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MacChl C PHEPTHEH U UMITYJIIBCOM PEIISITUBUCTCKON YaCTHUIbI. DHEPTUs
TTOKOSI.

TexHudeckne yCTpOWCTBA W TEXHOJOTUYECKHE TMPOIECCHl: CIyTHHUKOBHIC
NPUEMHUKH, YCKOPHUTENH 3aPSKEHHBIX YaCTHII.

VY4eHnueckuit IKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenue HMIyJbca MW DHEPIHUM  PESTUBUCTCKUX yacTul (IO
doTorpadusim TpeKoB 3apsHKEHHBIX YaCTUI] B MATHUTHOM T10JIE).

Pa3nean 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TerioBoe M3MydeHUE (M3IIydeHHE aOCOIIOTHO YEPHOTO Tema).
3akoH cMmelennsa Buna. ['unoresa [limanka o xBa"Tax.

®oToHBI. DHEPTUs U UMITYJIbC (POTOHA.

®oroaddext. OnbiTel A. I'. CroneroBa. 3akonsl Gorodddexra. YpaBHeHue
OiiamreitHa 11 hotodddekra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJEeHWE CBeTa Ha a0CONIOTHO
MOTJIOMIAIONIYI0O W aOCOJIOTHO OTpakaromlyr moBepxHocTh). Omwitel [1. H.
JleGenena.

BosiHoBBIE cBOVICTBA yacTull. Bonnbl ae bpoins. [InuHa BosHbl ne bpoia u
pa3mepsbl 00JaCTH JIOKAIM3ALUUK ABUXKYIIEHCA YacTUIbl. KopnyCKyasipHOBOJIHOBOM
nyanu3M. Jludpakius 371€KTPOHOB HA KpUCTAILIAX.

Crnemnduka n3mepenuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeIEéHHOCTEN
I'eiizenOepra.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPOMETP,
dotornemenT, (oromaTuyuk, TYHHENBHBIM MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpauuu.

®doTo3dPeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanue 3akoHOB BHEHIHETO (hoTo3ddeKTa.

UccnenoBanne  3aBUCUMOCTA  CONPOTUBICHUS  MOJYINPOBOJHUKOB  OT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oarapes.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Hccnenosanue Goropesucropa.
N3mepenue nocrosinuol [Inanka Ha ocHOBe nccnenoBanus ¢potodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIKEHUS.
Tema 2. @u3zuxa amoma.
OnbITEl MO MCCIEIOBAHUIO CTpOEHUs artoma. [lnaHerapHas Mopenb aroma
Pezepdopna.
[Toctynatel bopa. M3nyuenue u norioimeHue (GOTOHOB MPHU MEPEX0JIC aTOMA C
OJIHOTO YPOBHS DHEPIUU HA IPYTOil.
Bunsl ciektpoB. CrieKTp YpOBHEM 3HEPTUU aTOMa BOJOPOJA.
CnoHTaHHOE M BBIHYXJEHHOE U3llyueHue ceerta. Jlazep.
TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE TMPOILIECCHI: CHEKTpaabHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jemoncmpayuu.
Mogens onbita Pezepdopaa.
HaGmronenue nuHelyaThIX CIEKTPOB.
VY CTpoiCcTBO U AEHCTBHE CUETUNKA MOHUZUPYIOIIHNX YACTHII.
Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3yYCHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
HaGmonenne nmuHeMvaToro crekTpa.
HccnenoBanne crnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOJA U MU3MEPEHHE
nocTostHHOM PunGepra.
Tema 3. Quzuka amomHo20 A0pa u 1EMEHMAPHBIX YACMUY,.
Hyxnonnast monens siapa ['eitzenOepra-MBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3oTonsl.
PannoaktuBHOCTE. Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIA OeTa-
pacnaz. ['amma-usnydeHue.
3aKOH paAuMOaKTUBHOTO pacmnajga. PaanoakTuBHBIE HM30TONBI B MPHUPO/IE.
CBoiicTBa MOHU3UPYIOLIETO H3Iy4YeHUs. BiusHuEe paguoakTUBHOCTH Ha IKUBBIC
opranu3Mebl. EctectBennsii hoH uznydenus. Jlozumerpus.
DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [edext maccsl saapa.
SAnepubie peakiuu. [enenne u cunres snep. SAnepusie peaktopsl. [Ipodaemsr
YIPaBISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. OKOJOTMYECKUE aCMEKThl Pa3BUTHUSA
SAIEPHON IHEPIETUKHU.
Mertozbl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.



@OyHIaMEHTaJbHbIE B3aUMOACUCTBUA. bapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CranaapTHOM Mojenu. KBapk-rimtooHHas MOAENb aJpOHOB.

O®usuka 3a npeaenamu CranaapTHOM mojenud. TéMHas Marepuss U TEMHAsS
SHEprus.

EnuncTBO Qu3nyeckoit KapTUHBI MUpA.

TexHUYeCKHEe yCTPOMCTBA U TEXHOJOTMUYECKHUE MPOLECCHL: JO3UMETP, Kamepa
Bunbcona, sAnepHblii peakTop, TEPMOSAEPHBIM peakTop, aTomHas Oomoa,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (POHA C UCIIOJIH30BAHUEM JIO3UMETPA.

N3yuenune normomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

DTtanbl pa3BUTUSA acTpOHOMUHM. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHHMOCTh 3aKOHOB (UBUKH JJISI OOBSICHEHUS TPHUPOIBI
KOCMHUYECKUX O0OBEKTOB.

MeTonbpl acTPOHOMHMYECKMX HccieqoBaHUi. (COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOTIIbI, PAIUOTENIECKOIIbI, BHEaATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gnoro nHeba. Co3Be3qusi, sipkue 3BE3/bI, IUIAHETHI, UX BUAMUMOE
IBUYKCHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHeprun ConHua u 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMMa «CHEKTpalbHbIA Kilacc -
CBETUMOCTb». 3BE31bl TJABHOW MOCIEI0BATEIBHOCTA. 3aBUCUMOCTh «Macca -
CBETUMOCTB» JUIsl 3BE3[ TJIaBHOW MOCIEOBAaTENbHOCTU. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPE/ICTABICHUSI O MPOUCXOXKIAECHUU U 3BoIonnu ColHOa U
3BE31. DTamnbl KU3HU 3BE3I.

Mueunsiii IlyTe - Hama I'anaktuka. Ilomoxenne u aBwxkeHue CoiHila B
lNanaktuke. Tunel ranaktuk. Pagroramaktuky v kBazapel. YEpHBIE ABIPHI B sIpax
rajakTHK.

Bcenennas. Pacimmmpenune Beenennoi. 3akon Xa06ma. PazOeranne ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTpPOHOMUH.

Yuenuueckue naoniooenua.

HabGmronennst 3BE3qHOTO HEebOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIB30BAHHEM
KOMIBIOTEPHBIX MPUIIOKEHUN AJISI ONpPEAETICHUs MOJIOKEHHUSI HEOECHBIX O0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi (CEBEpHOro MOJylapuss U SPKUE
3BE3MBI.

HaGmonenuss B Teneckonm JIyHbI, IUIaHET, TyMaHHOCTEH W 3BE3AHBIX



CKOIUICHUH.

Du3HYECKU NPAKTHKYM.

CnocoObl n3mepenust (U3NYECKUX BEIMYMUH C UCIOJIb30BAHUEM AHAIOTOBBIX
U U(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX TaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCHUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHue  KOCBEHHBIX  U3MEPEHUM, WCCIECIOBAaHUN  3aBUCUMOCTEU
(¢u3nueckuX BEIUYMH, MPOBEpPKAa MPEIJIOKEHHBIX TrUnoTe3 (BpIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3aenax  «YUYEHHYECKUH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

Oo6o0maromee NOBTOPEHUE.

O6o00uIeHne 1 cucTeMaTu3alus COJAEpKaHUs pas3lieNioB Kypca «MexaHukay,
«MonexynspHas (u3MKa U TEPMOAMHAMUKA», «DIeKTpoauHaMuKay, «Konedbanus
U BOJIHBD», «OCHOBBI CHEHHAIBHON TEOPUU OTHOCUTENBHOCTH», «KBaHTOBas
buznkay, « 3IEMEHThl ACTPOHOMUHU U aCTPOPUIUKIY.

Ponb ¢u3uku © acTpOHOMHM B HKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOU cepax NeaTeTbHOCTH YeIOBEKa, Pojib U MECTO (PU3UKH
U aCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTUHE MHPA, 3HAYEHUE OINMUCATEIbHOM,
CUCTEMATH3UPYIOLIeH,  OOBSICHUTEIBHOM W  TMPOTHOCTUYECKOW  (DyHKIIMIA
dusznueckoi Teopuu, poib GU3MUECKONW TeOpuHr B POPMUPOBAHUU MPEICTABICHUN
0 (U3MYECKO KapTUHE MHUpa, MECTO (U3HUECKONW KapTHUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢pusuku yriyonéaHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C YYETOM COJAEpPKATEIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTe€MAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mescnpeomemmusvie nonamus, céA3aHHbIE C UIYUEHUEM MEMO008 HAYYUHO20
nO3HAHUA: SIBICHWE, HAy4HBIN (akT, TUmore3a, (u3MUecKas BEIWYWHA, 3aKOH,
Teopusi, HAOJIOJEHNE, 3KCHEPUMEHT, MOJEIUPOBAHME, MOJEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTETbHBIE MPUOOPHI, (P POBas TaOOPaATOPHSI.

Mamemamuka: pelieHUE CUCTEMBI YPABHEHUN. TPUTOHOMETPUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. BEKTOpHI M MX NMPOEKIHH HA OCH KOOPJIHWHAT, CJIOKEHUE BEKTOPOB.
[IpousBomnbie dnemMeHTapHBIX (QyHKIUA. [Ipu3Hakum mTOMOOWS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUTOIAIN TIIOCKUX (puryp u 00bEéMa Ted.

Buonozus: snexkrpuueckue SBICHUS B JKUBOM MpHpone, KoieOaTelbHbIC
JNBW)KEHUS B JKMBOW MNPHUPOJE, SKOJOTHUYECKUE PHUCKA TMPHU IMPOU3BOJICTBE
DNEKTPOIHEPTUM,  JJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAOUIEM  Cpensbl,
yJIbTPA3BYKOBasi JUAarHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBICHUS B >KUBOU
IIPUPOJIE.



Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIH3.

TI'eocpagpua: MarHuTHBIE TONIOCA 3EMIIU, 3AJIEKA MATHUTHBIX PYI,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
ANeKTpoABUraTenb Skobu, reHeparop MepeMEeHHOro TOKA, WHIAYKIMOHHAs IEYb,
JMHUW DJIEKTPOIIepeiad, dJEKTPOABUTATENb, paaap, paauoNpUEMHUK, TEIEBU30P,
anteHHa, tenedon, CBY-meub, ynapTpa3ByKoBas JAMATHOCTHKA B TEXHUKE,
POEKIIMOHHBIN amnmnapaT, BOJIOKOHHAs OINTHKA, COJIHEYHasi OaTapesi, CIyTHUKOBbBIE
NPUEMHUKHY, SIAEPHASI SHEPTETUKA U KOJIOTNYECKHUE aCIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEAHEI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOEHUS Yy4yeOHOro mnpeamera «Duzukar
JIOJKHBI OTpa)XaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMENH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX  BHYTPEHHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX

TPpAAUIIHOHHBIM TCHHOCTAM pOCCHﬁCKOFO O6H_ICCTB3,, pacmupeHUC KU3HCHHOI'O

OIIbITa W OIbITA ACATCIIBHOCTHU B IIPOLCCCE pCAIU3allUN OCHOBHBIX HaHpaBJ’IeHI/Iﬁ

BOCIIUTATEIbHOMN ACATCIIBHOCTHU, B TOM YHUCJIC B YaCTH.

Ipa;kKaIaHCKOIro BOCIIMTAHUSNA:

chopMHpOBaHHOE” TPAXKIAHCKON MO3UIUU oOy4aroIerocs: Kak

AKTUBHOI'O 1 OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI‘O O6III€CTBa;

MMPUHATHUC TPAAUIITNOHHBIX O6IIICIICHOB€‘I€CKI/IX T'YMAaHUCTUYICCKUX U

ACMOKPATHYICCKUX HGHHOCTCﬁ;

TOTOBHOCTBb BCCTH COBMCCTHYIO ACATCIIbBHOCTb B MHTCPCCAX I'PAKIAAHCKOTO
O6H1€CTB21, Y4aCTBOBATHL B  CaMOYIIPABJIICHHU B O6pa3OBaTeHLHOﬁ
OpraHu3aluu,

YMCHHUC BSaHMOﬂeﬁCTBOBaTL C CcouaJIbHbIMH HHCTUTYTaMH B
COOTBCTCTBHHU C UX (1)YHKHI/I$IMI/I N HAa3HA4YCHHCM,

FOTOBHOCTh K TYMAaHUTAPHOM U  BOJIOHTEPCKOW  JIESITEIBHOCTH.

MNATPUOTHIECCKOI0 BOCIIUTAHMA:

c(hopMHUPOBAaHHOCTH POCCUHCKOMU TpaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTHU3MA;
LIEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHXEHHUSIM

POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBCHHOI'0O BOCITUTAHMUA

C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMA, OSTUUCCKOI'O ITOBCACHHUA,

CITOCOOHOCTH OLOCHHBATh CUTyallUIO WM IIPHMHHMMATb OCO3HAHHBIC PCIICHMHA,
OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMbI M HCHHOCTH, B TOM
YHCJIC B ACATCIIbHOCTHU y‘—IéHOFO;

OCO3HAHUE JMYHOTO BKJIaJla B TMOCTPOCHUE YCTOMYMBOIO OyAyIIEro.

ICTETHICCKOI'O BOCIINTAHUSA .

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIKOYas OCTETUKY HAy4YHOTO



TBOPUYECTBA, MPUCYLIEro (PU3NUECKOIN HAyKeE.

TPYAOBOI'0 BOCIIUTAHMSA:

MHTEPEC K pa3audHbIM cpepaMm NpodecCHOHATbHON AESTENbHOCTH, B TOM
YHuclie CBS3aHHBIM C (U3UKOM W TEXHUKOH, YMEHHE COBepLIaTh
OCO3HAHHBIN BBIOOP OynayIieil nmpodeccuu U pean30BbIBaTh COOCTBEHHBIE

JKHU3HCHHBIC T1JIaHBbI,

TOTOBHOCTh M CITOCOOHOCTh K 00Pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH

($u3MKU HAa TPOTSKEHUU BCEH KU3HU.

IKOJOIrH4€¢CKOro BOCMuTaHuA:

c(OpPMHUPOBAHHOCTh JKOJIOTMYECKON KYyJIbTYpbl, OCO3HAHHE TJI00aJIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE W OCYUIECTBIICHUE JCUCTBUM B OKPYKAIOIIEHW CpEle Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

pacliMpeHue OMbITa AEATCIBHOCTA JKOJOTMYECKOW HaMpaBICHHOCTH Ha

OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTh B IIPOLECCE
U3y4eHHs] (PU3UKH OCYIIECTBIATh MPOCKTHYI0 U UCCIEI0BATEIHCKYIO

ACATCIIbHOCTD MHANBUAYAJIbHO U B I'PYIIIIC.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOATENTHHO  (OPMYJIMPOBATh M  AKTyaIM3UpOBATh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JEATEIIBHOCTH, 3aJaBaTh INAapamMeTpbl U KPUTEPUU HX
JNIOCTUKEHHUS

BBISBIIATH 3aKOHOMEPHOCTM M IPOTUBOPEYHsT B  PacCMATPUBAEMBIX
(bU3HUECKUX SIBICHUSX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMbl ¢ YUYETOM aHajlu3a UMEIOUIUXCS
MaTEepUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIbHOCTD, OLICHHNBATh COOTBCTCTBHUC



PEe3yIAbTAaTOB 1IEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN JEATEIbHOCTH;

KOOPJMHUPOBATH U BBIMOJHATH PaboOTy B YCJIOBUSIX PEAIIBHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

Pa3sBUBATL KPECATHBHOC MBIIIJICHUC ITPU PCIICHUHN JXKU3HCHHBIX HpO6J’I6M.

ba3oBbIe ucciiea0BaTEeIbLCKHE NEMCTBUS .

BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMHU IOHATUSIMU U METOJAMHU
(du3HUeCcKOl HayKu;
BJa/J€Th  HAaBbIKAMU  Y4YEOHO-MCCJENOBATENbCKOW M MPOEKTHOU

ACATCIIBHOCTH B obnacTu (1)I/IBI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K

CaMOCTOATCIIBHOMY TIOHMCKY MCTOHIOB PCHICHUA 3aa4 q)HBI/I‘ICCKOFO
CoACpKaHus, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA
BJIaACTh BHUAAMH [OCATCIIBHOCTHU II0 IIOJYYCHHIO HOBOI'O 3HAHUA, €TI0

UHTEPIIPETAIlNH, TPEoOPa30BaHUI0 U NMPUMCHCHHUIO B Pa3JIMYHBIX YUCOHBIX
CUTyaIusiX, B TOM YHCJIE TIPH CO3JaHUHM YYEOHBIX TPOCKTOB B 00JACTH
buzuky;

BBISIBJISITh TPUUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh  THUIOTE3y €€ pelIeHHs, HaXOAUTb AapryMEHThl  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUM, 3a7aBaTh MapamMeTpbl U KPUTEPUU
pElIeHHUS;

aHAMM3UPOBATh TIONYYEHHBIE B XOJE pEUICHUS 3aJadyd pe3yJbTaThl,
KPUTHUYECKH OIIEHWBATh MX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh W (OPMYJIHUPOBATh COOCTBEHHBIC 3aJlaud B 00pPa30BaTEIBHOM
JESITETbHOCTH, B TOM YUCJIE MPU U3YUYEHUU DUBUKY;

JaBaTh OLICHKY HOBBIM CHUTYAIUsM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO OO0JIACTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTaTh HOBBIE UJEH, NIPEIJIaraTh OPUTMHAIBHBIE ITOAXO0bI U PEIICHUS;

CTaBHUTb HpO6HeMBI H 3a4a4M, JOIIYCKAOImMKUe aJIbTCPHATUBHBLIC PCIICHUA.

Pabora ¢ ungopmaumeii:

BJIAJIETh HABBIKAMU MOJIy4eHUs MH(POpMALINU PU3HUECKOTO COACPKAHUS U3
HWCTOYHHMKOB pAa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBJISATh IOMUCK,
aHajau3, CHUCTEMAaTU3AlMI0 W HWHTEPIpETalni0 HUH(POpMALMU PA3ITUUHBIX



BUJIOB U (pOPM MPEACTABICHHUS;
OLICHMBATh JIOCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIB30BaTh  CPEICTBA HMH(POPMALMOHHBIX H  KOMMYHHKAIlMOHHBIX
TEXHOJOTMA B  PEIIEHMH  KOTHUTHBHBIX, = KOMMYHHUKAaTHUBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIOJEeHUEM TpeOOBaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPECypcocOepeKeHus, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpN AHUS B Pa3IMYHBIX (QopMarax c
yuy€TOM Ha3zHayeHusi WHPOpMAlMM U LEJIeBOM ayAuTopuu, BbIOMpas

ONTUMAaJIBHYI0 (OPMY MPECTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYHLIECTBJISITh OOIIEHHE Ha YypoKax (U3UKM U BO BHE-YPOUHOMU
NEATEIbHOCTH;

pacrio3HaBaTh MPEANOCBUTKM KOH(MIUKTHBIX CHUTyallud ©  CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTMYHO M3JaraTb CBOIO TOUKY 3PEHHUS C HMCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U WHIUBUAYAIBHOM
padoTHI;

BbIOMpATh TEMATHKy M METOAbl COBMECTHBIX IEHCTBUN € y4€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEM Ka)KJI0TO Yi€Ha KOJIJIEKTHBA;

OpUHUMATh LEJIM COBMECTHOM JESATEJIBbHOCTH, OPraHU30BBIBaTH W
KOOpIAMHUPOBATh JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATh IUIAaH
NENUCTBHM, pacpenesiaTh PO ¢ YYETOM MHEHUN YJaCTHHUKOB, OOCYKIaTh
PE3yNbTaTHl COBMECTHOM pabOTHI;

OLICHMBAaTh KAue€CTBO CBOEr0 BKJIAJAa M KaXJOr0 Y4aCTHUKA KOMaHIbl B
001Ut pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHWBAaTh HJEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B Pa3JIMYHBIX
CUTYaIHSX, TPOSBIIATH TBOPYECTBO M BOOOPAKEHNE, OBITh MHUIIMATHBHBIM.

PeryjJsiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEILHO OCYIIECTBIISITH MMO3HABATEIBHYIO JIESITEILHOCTh B 00JIaCTH
(GU3UKH U aCTPOHOMMH, BBISIBISATH MPOOJIEMBI, CTaBUTh B (POPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOATEIBLHO COCTABJIATH IJIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX
3a7a4, TUTAH BBITIOJIHEHHS MPAKTUYECKOW pPabdOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUI;



- J1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

+  pacHIMpATb PaMKH y4eOHOro npeMeTa Ha OCHOBE JUYHBIX
MIPEAIIOYTEHN;

- JienaTb OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

+  OLICHUBATh NPUOOPETEHHBIN OIBIT;

+  CMocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO SPYAUIMA B 00JacTU
(u3MKHU, MOCTOSTHHO TMOBBIIATH CBOM 00pa30BATENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

+ JIaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

- BIAJETh HaBbIKAMU I[IO3HABATENIbHOM  pedJeKCUd Kak  OCO3HaHUS
COBEpIIAEMbIX JCHCTBUN M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YNHTATOB U
OCHOBAHHU;

*  HKCIOJIb30BaTh MPUEMBI PEIICKCUU JUIsl OLICHKU CUTYalluH, BEIOOpa BEPHOTO
pelIeHHUS;

- YMETb OLCHUBATh PHUCKM W CBOEBPEMEHHO IPUHMMATh PEIICHUS II0 HX
CHUKCHMUIO;

+ IPUHUMATh MOTHMBBI W apPryMEHTHl IPYIHMX IIpH aHAJIU3E PpPE3yJbTaTOB
NEeSATENBHOCTH;

+ IPUHUMATh ceOs, MOHUMAs CBOM HEIOCTATKU U JOCTOUHCTBA;

+ IPUHUMATh MOTHMBBI W apPryMEHTHl IPYIMX IIpH aHAJIU3E PpPEe3yJbTaTOB
NEeSATENBHOCTH;

+ IpU3HABaTh CBOE MPaBO U MPABO JPYrUX HA OLIMOKH.

B mpouecce MOCTHMKEHHUS JMYHOCTHBIX PE3YJIBTaTOB OCBOCHMSI IIPOrPAMMBI IO
buzuke IS ypoBHS cpeaHero oOmero oOpa3oBaHUA |y OOyYaromIUXCs

COBEPIICHCTBYETCS IMOIMOHATILHBIN WUHTEIUICKT, IPEIOJIar Ao i
c(hOpMHPOBAHHOCTH:
+  CaMOCO3HaHWUS, BKITIOYAIONIETO  CIOCOOHOCTh ~ TIOHMMAaTh  CBOE

HMOIIMOHATILHOE COCTOSIHWE, BUJIETh HAIPaBJICHUS PAa3BUTHUS COOCTBEHHOM
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0€;

+  CaMOpPEeTyJUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJbh, YMEHHE MPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATBHCS K
OMOIIMOHATFHBIM W3MEHEHUSIM W TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

+ BHYTPEHHEH MOTHBAINH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTHIKEHUIO TIENN U
yCIexy, ONTUMHU3M, WHUIIMATHUBHOCTH, YMEHHUE JEHCTBOBATH, MCXOMAS W3
CBOMX BO3MOKHOCTEH;

+ DOMIIATUH, BKIIOYAMOIIEH CIOCOOHOCTh  TMOHWMATh  AMOIMOHAIEHOE



COCTOSIHUE JPYTUMX, YUYWUTHIBAaTH €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIIMATBHBIX  HABBIKOB,  BKJIOYAIONIUX  CIOCOOHOCTh  BBICTpPauBaTh
OTHOIIGHUSI C JAPYTUMU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HMHTEPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xoniy ob6yuenus B 10 knacce npeIMeTHbIC pe3yJbTaThl HAa YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMINXCS YMEHUM:

NOHMMATh  POJAb (QHU3UKK B  SKOHOMHYECKOH, TEXHOJOTHYECKOH,
AKOJIOTUYECKOM, COIMAIbHON M STUYECKOU cpepax MesTEIHHOCTH YeI0BeKa,
poJIb ¥ MeCTO (U3MKHA B COBPEMEHHOW HAy4yHOH KapTWHE MHUpA, 3HAYCHUE
OIHCATENILHOM, CHUCTEMAaTU3HPYIOIICH, 00BSCHUTEIILHOM u
NPOTHOCTHYECKOW  (QYHKIMKA  (U3UYECKOM  TEOpHMH -  MEXaHHKH,
MOJICKYJISIpHOW (DM3UKH W TEPMOJIUHAMUKH, POJIb (DU3UYECKON TEOpPHH B
(GbopMHpPOBAHUY TIPEICTABIICHNUN O (PM3MUCCKOW KapTUHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOjieNiel PU3NYECKUX Te U MPOIIECCOB
(ABJIEHMIT): WHEpIMAJIbHASI CUCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE ABWKEHHE, CBOOOJHOE TajeHUE,
abcoyroTHO yripyrast jaedopmaiis, aOCONMIOTHO YNpyroe U abCOIOTHO
HEYNpyroe CTOJKHOBEHUSA, MOJEIN Tas3a, JKUJKOCTH U  TBEPAOTO
(KpUCTAJUTMYECKOT0) Tela, UACAIbHBINA ra3, TOUCYHBIN 3apsl, OJHOPOIHOE
AIEKTPUUECKOE TIOJIE;

paznuyath YCiOBHsS (TpaHMIIBI, OOJACTH) NPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAaHMYECKHE TMIPOIECCHl U  SIBICHUS,
UCTIOJIb3YsS. OCHOBHBIC TIOJIOKEHHSI U 3aKOHBI MEXaHUKH (OTHOCHUTEIHLHOCTH
MEXaHWYECKOTO JBIKEHUS, (OPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi [amuiess aiis CKOPOCTH W TEPEMEIICHHS,
3ak0HBl HbIOTOHA, MPUHITUTT OTHOCUTEIHLHOCTH [ anuiesi, 3aKOH BCEMUPHOTO
TSATOTEHUS, 3aKOHBI COXPAaHCHHsI UMITYJIbCa U MEXaHUYIECKOM IHEPTUH, CBA3h
paboThI CHIIBI ¢ N3MEHEHHEM MEXaHHUYECKOW YHEPTUH, YCIOBUS PAaBHOBECHS
TBEPAOTO TeENa), MPU OTOM HCIOIB30BaTh MATEMATHUYECKOE BBIPAKCHUE
3aKOHOB, YKa3blBaTh YCIOBUS TPUMEHUMOCTA (PU3NYECKUX 3aKOHOB:
npeodpazoBaHuii ["anumesi, BTOpOro u TpeThero 3akoHoB Hel0TOHA, 3aKOHOB
COXpAaHECHUS WMITYJIbca M MEXAaHWYECKOW HHEPTrHH, 3aKOHA BCEMHUPHOTO
TATOTEHUS;

AHAM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI W SBIICHUS, WCTIOIB3YS



ocHOBHble TmonoxkeHuss MKT u 3aKoHBI MOJNEKYJIApHON (U3UKH U
TEPMOJMHAMUKHM  (CBA3b JIaBJIEHHUS UACAIBHOIO Ta3a €O CpeaHei
KUHETUYECKOW DHEPrued TEIUIOBOIO IBWKECHHWS U KOHLEHTpALUeW €ro
MOJIEKYJI, CBsI3b TEMIIEpaTypbl BEILIECTBA CO CpEAHEH KUHETUYECKOU
JHEpPrueu TEIUIOBOI'O JIBWKECHMS €r0 4YacTHLl, CBSA3b JABICHUSA HUICAIBHOIO
rasda ¢ KOHICHTpaUued MOJEKYJl U €ro TeMIeparypod, YypaBHEHUE
MenneneeBa-Knamneipona, TMepBbId  3aKOH TEPMOAMHAMHKH, 3aKOH
COXPAHEHUS PHEPTUU B TEIUIOBBIX MPOLECCAX), IPU 3TOM UCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa-KnaneipoHna;

AHAJIM3UPOBATH 1 OOBSICHATH QJICKTPUYICCKUC SABJICHUA, HCIIOJIb3YyA

OCHOBHBIE TOJIOKEHUSI W 3aKOHBI 3JEKTPOJMHAMHKHU (3aKOH COXPAaHEHMS
ANEKTPUUYECKOTO 3apsija, 3aKOH Kynona, NOTEHIMAJILHOCTh
ANEKTPOCTATUYECKOTO MO, NPHUHIMI CYMEPIO3ULIUH DIEKTPUUECKUX
noJjied, pU 3TOM YKa3bIBas YCIOBHUS NMPUMEHMMOCTH 3akoHa Kynona, a
TaK)Ke MPAKTUYECKU BaXKHBIE COOTHOIICHUS: 3aKOHBI OMa 11 y4yacTKa 1enu
U IS 3aMKHYTOM 3JIEKTpUuecKoW 1enu, 3akoH Jlxoynsa-JleHna, npaBuia
Kupxroda, 3akonsr @apazes ais 31€KTPOIN3a);

ONMKCHIBATh (PU3MYECKHUE TPOLIECCHl M SBJICHUS, HCMOJb3YysS BEJIWYUHBI:
nepeMEIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Ja U CUCTEMBI TEN, CHUJIA,
MOMEHT CHWJIbI, 1aBJIICHUE, TIOTEHIUAJIbHAS SHEPIUsl, KHHETUYECKasi SHEPrus,
MEeXaHW4YecKasi dHeprusi, paboTa CWIbI, IICHTPOCTPEMUTEILHOE YCKOPEHHE,
cuia TSKECTH, CWIA YIPYrOCTH, CUia TPEHUs, MOIIHOCTb, SHEPrus
B3aMMOJICHCTBUS Tena ¢ 3eMIEi BOMU3U €€ MOBEPXHOCTH, YHEPTHUS YIIPYTOi
nedopMalii MPY>KUHBI, KOJUYECTBO TEIUIOTHI, a0CONIOTHAS TeMIeparypa
Tena, pabora B TEPMOJUHAMUKE, BHYTPEHHSISI JHEPrUs HJI€aTbHOTO
OJIHOATOMHOT'O Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCHTENbHAS BIAXKHOCTh
Bo3ayxa, KIIJI waeanbHOro TEIMIOBOrO ABHUTATENS; 3JICKTPUUECKOE ITOJIE,
HaIpsHKEHHOCTD JIEKTPUUYECKOTO TOJIA, HANPSHKEHHOCTH IO TOYEYHOTO
3apsiia WIK 3apsKEHHOTO 1Iapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIIMA
AJIEKTPOCTATUYECKOTO MOJIsS, PA3HOCTh MOTEHUHUAIOB, 3JIEKTPOJIBUKYIIAS
CUjla, CUja TOKA, HANpPSIKEHWE, MOIIHOCTh TOKA, 3JIEKTpUYECKas EMKOCTh
IJIOCKOTO  KOHJEHCATopa, CONPOTUBIICHUE  y4yacTKa  Lenu ¢
MIOCJIEA0OBATEIIBHBIM U MAPAJUICIIBHBIM COSIMHEHUEM PE3UCTOPOB, YHEPIUs
3JIEKTPUYECKOTO IO KOHAEHCATOPA,

OOBSICHSITh OCOOEHHOCTHU MPOTEKAHUSI (PU3UUECKUX SIBJICHUN: MEXaHUUYECKOE
JNBH>KEHUE, TEIUIOBOE JBHM)KEHHUE YACTHI] BEUIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOE JIBHKeHUE, AU y3usi, ucrnapeHue, KUIeHue U KOHJIeHcallus,
IJIABJICHHWE W KPUCTA/UIM3allMs, HAIMPABICHHOCTh  TEIUIONEpeaayH,



ANEKTPU3ALMS  TEJ, HKBUIOTEHUHUAIBHOCTh ITOBEPXHOCTH 3apSKEHHOIO
IIPOBOJTHUKA;

MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJAHOW (PM3MUECKOW BEIMYHUHBI OT
JIPYroil C NCMOJIb30BAaHUEM IPSIMBIX U3MEPEHUH, ITPU 3TOM KOHCTPYUPOBATh
YCTAaHOBKY,  (UKCHUpPOBaTh  pe3yibTaThl  IOJYYEHHOH  3aBUCUMOCTH
(¢u3nuecKuX BEJIMYMH B BUAE TIPaPUKOB C Y4ETOM aOCOJIOTHBIX
NOTPEIIHOCTEN  HM3MEpPEHHH,  JIeJlaThb  BBIBOABI 1O  pe3yJbTaTaM
UCCIIEOBaHNU;

OPOBOAUTh KOCBEHHBbIE HW3MEPEHUS (U3MYECKUX BEIUYHMH, MpPU STOM
BbIOMpATh ONTUMAJIbHBIA METOJ] M3MEPEHUs, OLEHUBATH AOCOJIOTHBIE U

OTHOCHUTCIIBHBIC TIOTPCITHOCTHU NPAMBIX 1 KOCBCHHBIX HSMCpCHHﬁ;

MPOBOAUTL OIIBITBI IIO IIPOBCPKCE HpCJIJIO}I(eHHOﬁ TUITIOTC3bI: IINIAHUPOBATH
OKCIICPUMCHT, CO6I/IpaTB SKCIICPUMCHTAJIbBHYIO YCTAHOBKY, dHAJIM3UPOBATDH
IMMOJIYYCHHBIC PC3YyJIbTATbl W ACJIATb BBIBOA O CTATYyCC HpCHHO}KeHHOﬁ

THUIIOTC3bI,

coOmro1aTh npaBuiia 0€30MaCHOr0 TPyJa MPU MPOBEICHUN HCCIIEIOBAaHUMN B
pamMKax  y4eOHOro  JKCIEpPUMEHTAa, NpakTUKymMa W ydeOHo-
UCCJIEIOBATEIbCKON W TMPOEKTHOM JAESITENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMCTB U 1a0OPaTOPHOTO 000PYI0BaAHMS;

pemath pacuéTHBIC 3aJaud C SBHO 3aJ]aHHOH W HESIBHO 3aJaHHOU
(Gu3HUeCKO MOJICIbI0: HAa OCHOBAaHWM aHaHM3a YCJIOBHS OOOCHOBBIBATH
BHIOOp (u3MYECKON MOJENnH, OTBEUarIlel TpeOOBaHUAM  3aJlaud,
IPUMEHATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PH3NYCCKUX
TECOpUH TPH HMCIOJIH30BAHMM MAaTEMaTHUYECKUX METOIOB pEIICHUS 3ajad,
IIPOBOJAUTH PACUEThl HA OCHOBAHWW WMCIOIIMXCS JTaHHBIX, aHAJIM3UPOBAThH
pe3yIbTaThl U KOPPEKTHPOBATh METOIBI PEIICHHUS C YYETOM TOJYYCHHBIX
PE3YIBTATOB;

pemarh KadeCTBEHHBIC 3a7add, TpeOyoIue IPUMCHEHUS 3HAHUH W3
pPa3HBIX pa3jelioB Kypca (PU3MKH, a TaK)KEe MHTETPAIMHU 3HAHWUNW U3 JPYTHX
IPEAMETOB €CTECTBCHHO-HAYYHOT'O ITMKJIA: BBICTPAWBATh JIOTHYECKYIO
IEMOYKY PACCYXKJICHHIA C OIMOPOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCITOJIB30BaTh TEOPETHYCCKUE 3HAHUA JUII OOBSCHEHHS OCHOBHBIX
MIPUHIIAIIOB PA0OTHI U3MEPHUTEIBHBIX MTPUOOPOB, TEXHUICCKUX YCTPOUCTB H

TCXHOJIOTHYCCKHUX ITPOLICCCOB,

MPUBOJAUTH MPUMEPHl BKIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX -



(U3UKOB B pa3BUTHE HAYKH, B OOBSACHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTHC TCXHUKH U TGXHOJ’IOFHfI;

aHAJM3UPOBATH U OLICHUBATH MOCJEACTBUS OBITOBOW M MPOU3BOACTBEHHOM
NEATeIbHOCTH YeJIOBeKa, CBA3aHHOW ¢ (UBMYECKUMH TMpoIlecCaMu, C
MO3UILIMKA IKOJOTUYECKON 0€30MacHOCTH, MPEACTAaBICHUN O palMoOHaIbHOM
MPUPOAONOJIB30BAaHNN, & TAKXKE Pa3yMHOM MCIIOIb30BAHUM JTOCTHKEHUN
HAYKA MW TEXHOJOTMW [UId JAJbHEWIIEro Pa3BUTHUS YEIIOBEUYECKOTO
00I11eCTBa;

NPUMEHSTh Pa3IMyHbIe CIOCOOBI PabOTHI ¢ MHQOpPMAIHEH (PUINIECKOTO
COJIEp)KaHUSI C  HCIIOJIb30BAHHEM COBPEMEHHBIX  WH(POPMAIMOHHBIX
TEXHOJIOTHH, TPH STOM HCIIOJIB30BaTh COBPEMEHHBIE WH(GOPMAIMOHHBIC
TEXHOJIOTUM JJIsi TIOMCKA, MEepepabOTKh ¥ TPEIbSIBICHHUS Yy4eOHOU u
HAYYHO-TIOMYJIIPHOW WHQOPMAINH, CTPYKTYPHUPOBAHUS U WHTEPIIPETALUU
UHPOpPMAIK, TIOJYYEHHOW U3 PA3IMYHBIX HCTOYHUKOB, KPUTUYCCKU
aHAJIM3UPOBATH MOTYIaeMYI0 HH()OPMAIIHIO U OLIEHUBATH €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMCIOIIUXCS 3HAHWI, TaK ¥ Ha OCHOBE aHajKM3a UCTOYHHUKA
uHpOpMaIINH;

POSIBIIATD OpraHu3aluOHHBIE u M03HABATEbHbIC YMEHHUS
CaMOCTOSTEIILHOTO MPUOOPETEHNUS HOBBIX 3HAHUM B MPOIIECCE BHITTOJHEHUS
IIPOEKTHBIX U Y4EOHO-UCCIEeI0BATENLCKUX PadoT;

pabotaTh B TpyMNIE C HCIOJHEHHEM pAa3INYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATH pabOTy IPYIIIBI, PAIMOHATIBHO PACIPENEISATh NeATeIbHOCTh B
HECTaHJAPTHBIX CHUTYyalMsIX, aJCKBATHO OICHHBATh BKJAJ KaXJOro U3
YYaCTHUKOB T'PYIIIBI B PEIICHHE paCCMaTpUBAEMOM TTPOOIEMBI;

NPOSIBIIATh MOTUBALIMIO K Oyaymied mpodecCHOHaIbHON NEeaTeNTbHOCTH I10
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.

K xoniy o06yuenus B 11 Knacce npeiMeTHBIC PE3yIbTAaThl HA YTIIyOJIEHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3UKN B IKOHOMHUYECKOU, TEXHOJIOTHIECKOM, COIMATIbHON
U OTUYECKON cdepax AesTEIHHOCTH 4YelOBeKa, Poiib U MeCTO (DU3UKU B
COBPEMEHHON HAy4YHOM KapTUHE MUpPA, POJb ACTPOHOMHUHU B MPAKTUYECKOU
JNEATENBHOCTA YEJIOBEKAa W JAJBbHEHIIEM HAYYHOTEXHUYECKOM pPa3BUTHH,
3HAUEHWE OMNHUCATEIbHOW, CHUCTEMAaTHU3UPYIOIMICH, OOBSICHUTEIBHON U
NPOTHOCTUYECKONW (YHKIHMH (PU3HUECKOW TEOPHH - DICKTPOJAMHAMHUKH,
CHEIUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW (HU3UKH, PpOIb
buznyecko Teopur B (POPMHUPOBAHUU TMPEACTABICHUNU O (PU3HUUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O TPUPOLE;

pasiinyath yCIOBUSI TPUMEHUMOCTH MoOjiesieil (PU3NYECKUX Tell U MPOLIECCOB



(ABJIEHMIT): OJHOPOIHOE DJIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE MOJIA,
rapMOHMYECKHUE KOJICOaHUSI, MAaTeMaTUUYECKUN MAasTHUK, WICAIbHBIN
MPYKUHHBIN MasiTHUK, TAPMOHUYECKUE BOJIHBI, H/ICATbHBIA KOJIeOATEIbHBIMN
KOHTYp, TOHKas JIMH3a, MOJEJedl aToma, aTOMHOTO sJipa U KBAaHTOBOU
MOJIENIN CBETA;

paznuyarh YCIOBHS (FpaHMIlbl, OOJACTH) MPUMEHUMOCTH (PUIHUYECKHUX
3aKOHOB, MOHHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJTM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOIECCHl W SBJICHUS,
UCIIOJIB3YSl OCHOBHBIC TIOJIOKEHHSI M 3aKOHBI JJICKTPOJAMHAMUKU U
crenuaibHOM TEOpUU OTHOCHUTEJIbHOCTH (3aKoH COXpaHCHUS
ANIEKTPUYECKOro  3apsiiga, cuina Awmmnepa, cuia JlopeHua, 3akoH
AJIEKTPOMArHUTHON MHAYKIMH, TpaBuiio JIenna, cBs3b I1C camonHAyKIIUK
B DJIEMEHTE D3JEKTPUYECKOM IEMU CO CKOPOCThIO M3MEHEHMs CUJIbl TOKa,
MOCTYJIATHI CIICIIMAIBHOM TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);
aQHAJIM3UPOBATH U OOBSCHITH KBAHTOBBIE MPOIECCHl U SBICHUS, UCTIOIb3YsI
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  OHWHINTEWHA  JJIs
dotorddexra, mepBrIil U BTOPOIt MocTynaTsl bopa, MPUHIIUIT COOTHOLIECHUS
HeomnpenenéHHocTel [elizeHOepra, 3aKOHBI COXpAaHEHHS 3apsIOBOTO U
MacCOBOI'O YHCEJ U HEPTUHU B SAJIEPHBIX PEAKUUAX, 3aKOH PaJHOAKTUBHOIO
pacnazga);

ONMKCHIBATh (PU3MYECKHUE TPOILIECCHl M SBJICHUS, HCIOIb3YysS BEJIUYUHBI:
HAIPSKEHHOCTh 3JEKTPUYECKOrO MOJs, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJIsl, PAa3HOCTh MOTEHLIMAJIOB, JJEKTPOABWXKYIIAs CUila, WHIYKIUSA
MAarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cuia Amnepa, WHAYKTUBHOCT,
ANEKTPOABMKYIAS CUJAa CAMOUHIYKIMU, OSHEPrusi MAarHUTHOTO MOJIA
IIPOBOJIHUKA C TOKOM, PEJISITABUCTCKUM UMITYJIbC, ITOJIHASL SHEPIUsl, SHEPrUs
MOKOSI CBOOOHOW YAaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
U 3aps] siipa, SHEPTUs CBA3U A1pa;

OOBSICHATD O0COOEHHOCTH POTEKAHHUS bu3HYecKnX SABJICHUM:
ANIEKTPOMAarHuTHasT MHAYKIUS, CAMOUHIYKIIMSA, PE30HAHC, UHTEPEpEeHITUSI
BOJIH, Judpakuus, IUCIEPCUs, TIOJIHOE BHYTPEHHEE OTpa)KeHHE,
dotoanexTpuueckuit 3pdext (pororddexr), anpda- u Geta-pacmansl saep,
raMMa-u3aydeHue saep, Pu3nuecKkue NPUHIMIBI CIEKTPATILHOTO aHAIu3a U
paboThI azepa;

ONpEeNENATh HaMpaBlICeHUE HMHAYKIUM MArHUTHOTO TIOJISI MPOBOJHUKA C
TOKOM, CUJIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paKEHHE, CO3/IaBAEMOE TIIOCKUM 3€PKaJioM, TOHKOW JIUH30H, 1
PacCUUTBHIBATh €T0 XapaKTEPUCTUKH;

MIPUMEHSITh OCHOBOIIOJATralollue aCTPOHOMUYECKHE IOHATHS, TEOPUU U



3aKOHBI  JIJI1  aHalu3a M OOBsACHEHUs  (U3MYECKUX  MPOIECCOB,
NPOUCXOMAIINX B 3BE31aX, B 3BE3IHBIX CHUCTEMAX, B MEXKTaAJIAKTUYECKOU
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHo;
IPOBOJIUTh  HMCCJIEOBAaHUE 3aBUCUMOCTEH  (DU3WYECKUX BEJIMYUH C
UCIIOJb30BAHUEM TNPSIMBIX M3MEPEHHUM, TMPHU HITOM KOHCTPYHUPOBATh
YCTAaHOBKY,  (DUKCUpPOBATh  pE3yJbTaThl  IOJYYEHHOW  3aBUCHUMOCTHU
(¢u3nueckux BEJIMYMH B BUAE TIPaPUKOB C Y4ETOM aOCOIOTHBIX
NOTPEIIHOCTEM  U3MEPEHMi,  JelaThb  BBIBOABI IO  pe3yjbTaTaM
UCCIIeIOBaHNS;

MPOBOJIUTh KOCBEHHbIE HU3MEpeHUs] (U3UUECKUX BEIWYWH, MPU DTOM
BBIOMpPATh ONTHUMAaJbHBI METOJI WM3MEPEHHUs, OIEHHWBATh AOCOJIOTHBIC U

OTHOCHUTCIIBHBIC TIOTPCITHOCTHU NPAMBIX 1 KOCBCHHBIX HSMCpCHHﬁ;

MPOBOAUTL OIIBITBI IIO IIPOBCPKCE HpCJIJIO}I(eHHOﬁ TUITIOTC3bI: IINIAHUPOBATH
OKCIICPUMCHT, CO6I/IpaTI) OKCIICPUMCHTAJIbBHYIO YCTAHOBKY, AHAJIM3UPOBATH
I[MOJIYYCHHBIC PC3YyJIbTaTbl MW ACJIAaTh BBIBOJA O CTATyCC HpClIHO)KCHHOfI

THUIIOTC3bI,

OIIMCBIBATb MECTOAbI ITOJIYYCHHNA HAYUHBIX AdCTPOHOMUYCCKUX 3H3HPII>1;

coOmro1aTh npaBuiia 0€30MacHOr0 TPyJa MPU MPOBEECHUN HCCIIEIOBAaHUN B
paMKax  y4eOHOro  HJKCIEpPUMEHTAa, NpakTUKymMa W ydeOHo-
UCCJIEIOBATEIbCKON W TMPOEKTHOM JAESITENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemiate pacdy€THBIC 3aJayd C SIBHO 33JaHHOM MW HESBHO 3aJaHHOM
dbu3uYecKoll MOJIeNIbI0: HAa OCHOBAaHWM aHaju3a yYCJIOBHUS BBIOUPATH
dbu3uveckue MoJeNd, OTBEUANIIHe TPeOOBaHUSAM 3aJayd, IPUMEHSTH
dbopMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (DU3UUYECKUX TEOpHi
IIPY UCIIOJIb30BAHUY MAaTEMAaTHYECKUX METOJIOB PEIICHHUS 3a]1a4, TPOBOIUTH
pacuéThl HA OCHOBAHMM HMMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH PE3YyJIHTATHI
Y KOPPEKTUPOBATH METOJIbI PEIICHUS C YUYETOM MOJTYYEHHBIX PE3YJIbTATOB;
pemarh KadeCTBEHHBIC 3a7adyd, TpeOyroIue IPUMCHCHHUS 3HAHUW W3
pPa3HBIX pa3jelioB Kypca (PU3MKH, a TaK)KEe MHTETPAIMHU 3HAHWUNW U3 JPYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYXICHUN C OMOPON HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCITONIB30BaTh TEOPETHYCCKHE 3HAHUSA JUISI OOBSCHCHHS OCHOBHBIX
MIPUHITUIIOB PA0OTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U

TCXHOJIOTHYCCKHUX ITPOLCCCOB,

MIPUBOAUTH NMPUMEPHI BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX- (DU3UKOB



B pa3BUTHE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIETO MHUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEATeIbHOCTH 4YeJIOBeKa, CBA3AHHOW ¢ (DU3UYECKUMHU MPOIECCAMH, C
MO3UILIMKA IKOJIOTUYECKON 0€30MacHOCTH, MPECTABICHUN O palioOHaIbHOM
PUPOAONOJIB30BAaHNN, & TAKXKE Pa3yMHOM HCHOJIb30BAHUU JOCTHUKECHUU
HAYKA MW TEXHOJOTMW [UId JAJbHEWIIEro Pa3BUTHUS YEIIOBEUYECKOTO
oO111ecTBa;

NPUMEHATh pa3fIMyHbIe CIOCOOBI padoThl ¢ WHOpManmeit (HU3nIecKoro
COJICp)KaHMsI C  HUCIOJb30BAaHUEM COBPEMEHHBIX  HH(POPMAITMOHHBIX
TEXHOJIOTUH, TPU ATOM HCIMOJb30BaTh COBPEMEHHBIE WH(POPMAIIMOHHBIC
TEXHOJIOTUU ISl TIOMCKa, MEepepadOTKU U TPEAbSBICHUS Y4EeOHOU W
HAYYHO-TIONYJISIPHOW WH(OpMaIMK, CTPYKTYPHUPOBAHUS W WHTEPIpPETAINH
uH(OpMalMK, TOJYYCHHON W3 Pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBATH MOJIy4yaeMyto HH(OPMAIIUIO U OLICHUBATh €€ JOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a MCTOYHHKA
uHdopManmu;

IIPOSIBIISITD OpraHU3alOHHbIE 51 II03HABATEIIbHbIC YMEHUs
CaMOCTOSATEIILHOTO MPUOOPETEHNUS HOBBIX 3HAHUM B MPOIIECCE BHITIOJIHEHHUS
IIPOEKTHBIX U Y4EOHO-UCCIEeI0BATENHCKUX PadoT;

pabotaTh B TpymIe C HCIOJHEHHEM pAa3JINYHbIX COLMAIBHBIX POJICH,
IUTAHUPOBATH pabOTy TPYIIIbI, PAIMOHATIBHO PACIIPENEIISATh eATeIbHOCTh B
HECTAHJAPTHBIX CUTYalUAX, AJCKBATHO OLCHMWBATh BKJIAJ KaXXJI0ro0 W3
YYaCTHUKOB T'PYIIIBI B PEIICHHE paCCMaTpUBAEMOM TPOOIIEMBI;

NPOSIBIATh MOTHUBALUIO K Oyayied mpodeccHoHaIbHOU JeATEIbHOCTH IO

CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODHIIAL.
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2.3 MexaHU4YEeCKHE U HJIEKTPOMATHUTHEIE BOJHBI 10 1 https://uchebnik.mos.ru
2.4 OnTnka 25 1 https://uchebnik.mos.ru
Hroro mo pazgeny 60

Pazzen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

3.1 Ocnosbl CTO 5 1 https://uchebnik.mos.ru
Uroro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckysipHO-BOJIHOBOM JTyai3m 15 https://uchebnik.mos.ru
4.2 dwusmka atoma 5 https://uchebnik.mos.ru
4.3 @du3uKa aTOMHOTO $/1pa U dJIEMEHTaPHBIX 5 https://uchebnik.mos.ru
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YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIeMEHTBI aCTPOHOMHHU U aCTPODHU3UKU 12 https://uchebnik.mos.ru
Hroro no pazgeny 12
Pa3zaen 6. PUSMYECKUMN MPAKTUKYM
6.1 du3nUecKuil MPaKTHKyM 16 16 https://uchebnik.mos.ru
Hroro mo pazueny 16
Pa3nea 7. OGOBIIAIOIIEE IOBTOPEHHUE
Cucrtemarusanus 1 0000IeHne
€IMETHOTO COZepIKa OTIBITa .
7.1 HIPSANIETHOTO CORCPMANI H OTBIT 15 https://uchebnik.mos.ru
JEeSTEeTPHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypca ¢uszuku 10 - 11 kiracco
Hroro mo pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Koim4yecTBO 4acoB JJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/ibHbIE
Ne Tema ypoka Konrpoabubie | IlpakTuyeckune | PECYPChI
n/n Bcero
padoThI padoTsbI

1 1 https://uchebnik.mos.ru
®dusnka - pyHIaMeHTaIbHasg HayKa O IPUPOJIC
Hayunb1ii MeTO1 MO3HAHUS U METObI .

2 i A o 1 https://uchebnik.mos.ru
WCCIIeIOBAHUS (PU3NUCCKUX SBJIICHUN
DKCIIEpUMEHT M TEOPHS B TIPOIECCE MO3HAHUS

3 npupoiel. HabmoieHne u SKCepuMeHT B 1 https://uchebnik.mos.ru
¢busuke

4 Crioco6bI m3MepeHns GH3MIECKHX BETHUNH 1 https://uchebnik.mos.ru
AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH .

5 ! P 1 https://uchebnik.mos.ru
H3MepeHul PU3NYEeCKNX BEIUUHUH
MogenupoBanue B pusuke. Pois u mecto
¢u3ukH B GOpMHUPOBAHUN COBPEMEHHOM .

6 . y 1 https://uchebnik.mos.ru
Hay4YHOU KapTUHBI MUPA, B IPAKTHUYECKON
JEeSITeNbHOCTH JII0JIeH
Mexanuyeckoe nBuxkeHue. Cucrema oTcueTa.

7 OTHOCHUTEIBHOCT MEXAaHUUECKOTO IBUKEHHUSL. 1 https://uchebnik.mos.ru
[Ipsimast u oOpaTHas 3a]ja4l MEXaHUKH
Panuyc-BekTop MaTepualbHOM TOUKH, €T0

8 MPOEKLMHU HAa OCU KOOpauHAT. TpaekTopus. 1 https://uchebnik.mos.ru
[Tepememnenue. CkopocTh. X mpoekiuu Ha
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OCH KOOpAMHAT

PaBHOMEpPHOE IPAMOIIMHEVNHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

https://uchebnik.mos.ru

10

CrnosxeHue nepeMeleHnid 1 CKOPOCTEH.
Pewrenne 3anau

https://uchebnik.mos.ru

11

HepaBHoMepHoe nBm:xeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [IpsamoimHaeitnoe
ABUKCHUC C TOCTOSAHHBIM YCKOPCHUEM

https://uchebnik.mos.ru

12

I'padmyeckoe onucanue NpIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

https://uchebnik.mos.ru

13

CBoboaHoOe maieHne. Y CKopeHue CBOOOTHOTO
najicHusl. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHHU M MX TpaduKu

https://uchebnik.mos.ru

14

JIBuKeHue Tena, OpoIIeHHOTO MO YTIOM K
TOPU30HTY

https://uchebnik.mos.ru

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPYXXHOCTH. YTJIOBasl U JJMHEHHAsT CKOPOCTb.
[Tepuon u yactota. LleHTpOoCcTpeMuUTENBHOE 1
MIOJIHOE YCKOPEHHUE

https://uchebnik.mos.ru

16

KontponbHas padora o teme "Kunemaruka"

https://uchebnik.mos.ru

17

[Tepsriit 3akon HetoToHa. MHepinanbHbIe
cucremsl orcuéra. [IpuHuun
OTHOCHUTENBHOCTH ["anumnes.
Heunepuuansusie cucteMbl OTCUéTa

https://uchebnik.mos.ru

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH HerotoHna. Macca

https://uchebnik.mos.ru
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Bzaumopeiictue Ten. Tperuii 3akoH

19 q https://uchebnik.mos.ru
BIOTOHA

[IpuHuun cyneprno3umuu cui. Pemenue 3aaa4 .

20 PHHILIL EYHEPTO3HIL 8 https://uchebnik.mos.ru
Ha [IpUMEHEHNe 3aK0OHOB HproTOHA
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBHUBAJICHTHOCTH I'PABUTAIIMOHHON U https://uchebnik.mos.ru
MHEPTHOU MaccChl
Cuna TSKeCTH U YCKOpPEHHE CBOOOTHOTO .

22 YORoP https://uchebnik.mos.ru
MaJIcHUs
JIBKeHre HeOSCHBIX TEI U MX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBast https://uchebnik.mos.ru
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kemepa

24 Cuna ynpyroctu. 3akon 'yka. Bec Tena https://uchebnik.mos.ru
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUSI.

25 JIBMKEeHNE B XKUIKOCTH U Ta3e C yUETOM CHIIbI https://uchebnik.mos.ru
COTIPOTHUBIICHUS CPEIBI

aBieHue. [ mapocraTudeckoe JaBiieHuUe. .

26 A AP A https://uchebnik.mos.ru
Cuna Apxumena

o7 AoGcomroTHO TBepaoe Teno. [loctynarensHoe u https://uchebnik.mos.ru
BpallaTeIbHOE IBH)KCHHE TBEPJIOTO Tella
MOMEHT CHJIbI OTHOCUTEIIBHO OCH BPAIIICHHUS. )

28 P https://uchebnik.mos.ru
IIne4o cumsl
CrnoxxeHue CUI, TPUIIOKEHHBIX K TBEPIOM .

29 P pIOMY https://uchebnik.mos.ru
teny. LleHTp TsxecTH Tena. Y cnoBus
paBHOBECHS TBEpJOTO Tea. Buibl paBHOBECHS

30 Penrenue 3a1au https://uchebnik.mos.ru
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31

KontponsHas padora no teme "/lnnamuka.
Craruka TBepaoro tena"

https://uchebnik.mos.ru

32

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LIeHTp Macc cucTemMbl
MaTepHUalbHbIX TOUEK. Teopema O IBHKEHUU
LIEHTpa Macc

https://uchebnik.mos.ru

33

NMnynbc cWIIbl M M3MEHEHUE UMITYJIbCA TENA.
3aKoH COXpaHEeHMs UMITyJIbca. PeakTuBHOE
JBUKECHHE

https://uchebnik.mos.ru

34

MOMEHT UMITyJIbca MaTepUAIBLHON TOYKH.
[IpencraBnenue 0 COXpaHEHUM MOMEHTA
HMITYJIbCa B [IEHTPAIbHBIX MOJISIX

https://uchebnik.mos.ru

35

Pemenue 3agau

https://uchebnik.mos.ru

36

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienuu. ['papuueckoe mpeacraBicHue
paboThI CHUITBI. MOIITHOCTH CHITBI

https://uchebnik.mos.ru

37

Kunernueckas suneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaabHON TOUKH

https://uchebnik.mos.ru

38

[ToTeHuManpHbIE U HETOTEHUUAIBHBIE CUIIBI.
IloTenimanenas sHeprust. Bropas
KOCMHMYECKasi CKOPOCTh

https://uchebnik.mos.ru

39

Tperbs kocMudeckasi ckopocTb. CBsi3b pabOTHI

HCIMMOTCHIMAJIBHBIX CUJI C U©BMCHCHUCM
MEXaHHUYECKOU SHEPTrUuu CUCTCMEI TCII. 3akoH
COXpPaHCHUA MEXaHHYeCKOH SHEPruu

https://uchebnik.mos.ru

40

anyrne " HCYIIPYIu€ CTOJIKHOBCHHA.

https://uchebnik.mos.ru
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YpaBHeHue bepHyiuu 1S UieanbHOM
AKHUJKOCTHU

KoHnTpomabHas paborta o Teme "3aKoHbI

41 . https://uchebnik.mos.ru
COXPAHCHUS B MEXaHHUKE
Pa3BuTure npenacraBieHuii 0 npupoie

42 teruioTel. OcHOBHBIE noyokeHust MKT. https://uchebnik.mos.ru
Hudody3us. BpoyHoBckoe ABuxeHNE
CrpoeHne Ta3000pa3HbIX, KHIKHX U TBEPIBIX

43 Tes. XapakTep ABUKEHHS U B3aUMOIENCTBUS https://uchebnik.mos.ru
YJaCTHII BEIIESCTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KomuuectBo BemiectBa. [TocTosiHHast https://uchebnik.mos.ru
ABoraapo

45 Temneparypa. TemtoBoe paBHoBecue. [lIkana https://uchebnik.mos.ru
Henscns

46 Peurenne 3anau https://uchebnik.mos.ru

47 UneanpHblii ra3. ['a30Bble 3aKOHBI https://uchebnik.mos.ru

18 VYpaBuenue MenpaeneeBa-Knanelipona. https://uchebnik.mos.ru
Pemrenue 3agau

49 AbcomoTHas Temnepatypa. 3akoH JlanbToHa https://uchebnik.mos.ru
W3omporieccsl B uaeanbHOM rase ¢ .

50 P https://uchebnik.mos.ru
MTOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA
I'padmyeckoe npeacraBiaeHne U30MPOLIECCOB: .

51 pa peA pott https://uchebnik.mos.ru
M30TepMa, U30X0pa, u306apa

52 OcuoBnoe ypaBaeHrne MKT https://uchebnik.mos.ru

53 Pemenue 3anau https://uchebnik.mos.ru

54 CBs13b aOCOTFOTHON TeMIIepaTyphl https://uchebnik.mos.ru
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TEPMOAVMHAMHUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOHN SHEPrueH NoCTynaTeIbHOro
TEIJIOBOTO JIBUKEHUS €€ YaCTHIL

55

O0001IeHME U CUCTEMATU3ALMs 3HAHUM 110
teme "OcuoBst MKT"

https://uchebnik.mos.ru

56

KonTpoasHas padora o Teme "OCHOBBI
MKT"

https://uchebnik.mos.ru

S7

TepmoauHaMuyeckas cucreMa. 3aiaHue
BHEIIHMX ycnoBui s T/l cucreMsl.
Bremnne 1 BHyTpeHHUE TapamMeTpBl.
[Tapametps! T/] cuctemsl kak cpeaHue
3HAQ4YEHMS BEJIMYHH, ONIMCBHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

https://uchebnik.mos.ru

58

HyneBoe Hauano TepMoJMHAMUKH.

CamornipousBoJibHas penakcarus T/ cuctembl

K TEIJIOBOMY PaBHOBECHIO

https://uchebnik.mos.ru

59

Mogenb uieaabHOTO Ta3a B TEPMOIMHAMHUKE.

YcnoBust IPpUMEHUMOCTH 3TON MO

https://uchebnik.mos.ru

60

VYpaBuenue MenpeneeBa-Knanelipona u
BBIpa)KEHUE /7151 BHYTPEHHEH SHEPTUU

https://uchebnik.mos.ru

61

Bripaxkenue ast BHyTpeHHEN SHEPruu
OJIHOATOMHOTO HJICAIbHOTO Ta3a.
KBa3ucraTuueckre u HECTaTUYECKUE
MIPOLIECCHI

https://uchebnik.mos.ru

62

OnemeHTapHas paboTa B TepMOIMHAMUKE.
Beruucnenue paboTsl no rpaduky nporecca
Ha pV-nuarpamme

https://uchebnik.mos.ru

63

Tennonepezlaqa Kak CIoco0 M3MEHEHUS

https://uchebnik.mos.ru
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BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepILIEeHUS pabOTHI

64 KonBexius, TEmionpoBOAHOCTD, H3TyICHHE https://uchebnik.mos.ru
KomnaectBo TennoTsl. TemioéMKOCTE Tea.
YaenvHas U MOJISIpHAS TETIIOEMKOCTH .

65 https://uchebnik.mos.ru
BEIECTBA. Y IeJIbHAS TEIIOTA CTOPAHUS
TOIUIMBA
Pacuér xomnuecTBa TEILIOTEI IIPH )

66 P https://uchebnik.mos.ru
TeTuIonepeade
[Tonsitre 06 agnabarnom npouecce. [lepBorit ) .

67 https://uchebnik.mos.ru
3aKOH TE€PMOJMHAMHIKHU
KonunuectBo TemnoTel u paboTa Kak Mepbl .

68 y https://uchebnik.mos.ru
W3MEHEHUs BHYyTpeHHel sHepruun TJ1 cucremsl
BTopoii 3aKkOH TEpMOAMHAMUKY TSI

69 PaBHOBECHBIX M HEPABHOBECHBIX TIPOIIECCOB. https://uchebnik.mos.ru
Heo6parumocTh MpUpPOIHBIX MTPOIIECCOB

70 [Tpuniune! geiictBus TeroBbix MamuH. KIT/] https://uchebnik.mos.ru

71 Makcumansnoe 3nauenne KITJI. Iukn Kapuo https://uchebnik.mos.ru

72 Perrenue 3amau https://uchebnik.mos.ru
DKOIOTHYECKHUE ACIIEKTEI UCITOIb30BAHUS

73 TEIUIOBLIX JABUrareieil. Temnosoe https://uchebnik.mos.ru
3arpsi3HEHUE OKPYKaIoIIe cpeibl

74 Pemenue 3anau https://uchebnik.mos.ru
O00011eH1Ee U CUCTEMATH3AIMs 3HAHUH 110 .

75 H t https://uchebnik.mos.ru

teme "Tepmonnnamuka. TernoBbie MaHbI"
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76

KonTtponsHast pabota o Teme
"TepmoauHamuka. TenaoBbie MalIUHbI"

77

[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
Hcnapenne n kunenue. Y nenpHas TEIUIOTa
napooOpa3zoBaHus

https://uchebnik.mos.ru

78

HacpliieHHbIe 1 HEHACHIIIECHHBIE MAPBI.
KauecTBeHHast 3aBUCHMOCTb IJIOTHOCTH U
JTaBJICHUS HACBIILIEHHOTO Mapa oT
TEMIEPATyphl, UX HE3ABUCUMOCTb OT 00BEMA
HACBIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUS B
KUIAKOCTH

https://uchebnik.mos.ru

79

Braxxnocts Bo3zyxa. AGCOIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

https://uchebnik.mos.ru

80

Pemenue 3agau

https://uchebnik.mos.ru

81

Trépnoe Teno. Kpucrammyeckue u
amop(dHbIe Teraa. AHU30TPONUS CBOWCTB
KpHUCTAILJIOB

https://uchebnik.mos.ru

82

IInaBnenue u KpUucCTaJlIn3anusi. Y,I[GJ'IBHaH
TCIJIOTA IJIaBJICHHUA. Cyﬁ]’[HMaHHH

https://uchebnik.mos.ru

83

Jedbopmaruu TBEpAOTO Tena. PacTskenue u
cxartue. Casur. Moayns FOnra. Ilpenen

ynpyrux nedopmarmii

https://uchebnik.mos.ru

84

TemoBoe pacmupeHue KUAKOCTeH U TBEPIBIX
TeJN. AHTApMOHU3M TEIUIOBBIX KOJICOaHHI
YacTHI] BELIECTBA

https://uchebnik.mos.ru

85

IIpeobpazoBanue 3Heprun B (hazoBbIX
nepexoiax

https://uchebnik.mos.ru
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86 YpaBHEHHE TEILIOBOTO GanaHca https://uchebnik.mos.ru

37 Pemrenue 3amau https://uchebnik.mos.ru
[ToBepxHOCTHOE HaTshxeHne. KanmsipHele

38 sBJIeHUs. J[aBJIeHUE 10T ICKPUBJICHHOM https://uchebnik.mos.ru
MMOBEPXHOCTHIO )KUJKoCcTU. Dopmyna Jlannaca
O0001IeHne 1 cUCTEMAaTU3AIMS 3HAHNUI 110

89 TeMe "ArperartHbie COCTOSHHUS BEIIECTBA. https://uchebnik.mos.ru
®da3o0BbI€ Mepexobl"
Kourpoasnas pabora 1o teme "Arperarasie )

90 P P P ! https://uchebnik.mos.ru
cocTostHUS BerecTBa. Da30BbIe IEPEXO0IbI
DneKkTpu3arus Ten U €€ MPOosIBICHUSI.
OnekTpudeckuil 3apsaa. J[Ba Buna )

01 p paz. /1 https://uchebnik.mos.ru
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
JTUDJICKTPUKHU U TIOJTYTIPOBOTHUKH
OJIeMeHTapHBIN dIEKTPUUECKUH 3apsad. 3aKOH )

92 P P Pl https://uchebnik.mos.ru
COXpaHEHUs ICKTPUIECKOTO 3apsiaa
Bsaumoneiictsue 3apsanoBs. ToueuHnle 3apsiabl. )

93 P P https://uchebnik.mos.ru
3akon Kynona

04 Pemenue 3anau https://uchebnik.mos.ru
OnexTpudeckoe noie. Ero nelictere Ha .

95 p a https://uchebnik.mos.ru
ANEKTPUIECCKUE 3aPS/IbI
Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.
ITpoOusIii 3apsy. JIuHMKM HAOPSHKEHHOCTH .

96 P P P https://uchebnik.mos.ru
ANEKTPUUECKOTO 1oJist. OTHOPOHOE
ANEKTPUUECKOE MOJIe

97 [ToTeHManbHOCTD 3JIEKTPOCTATUYECKOTO httDSZ// uchebnik.mos.ru
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noJs. Pa3HOCTh NMOTCHIHMAJIOB Y HAIIPSXKCHUC

[TorenumanpHas 3HEPTUs 3apsaaa B

08 aneKkTpocTaTHueckoM node. IloreHnuan https://uchebnik.mos.ru
AIEKTPOCTATUYECKOTO TTOJISI
CBsI13b HANPSDKEHHOCTH TOJISI M PA3HOCTH .

99 P P https://uchebnik.mos.ru
MOTEHIHAJIOB JUTS DJIEKTPOCTATHYECKOTO MMOJIS
[TpuHIUT CYTIEPIIO3HUIINHT SJIEKTPUUCSCKUX .

100 PHIIT eynep P https://uchebnik.mos.ru
ToJIeH

101 Pemrenue 3amau https://uchebnik.mos.ru
[Tosie Toueunoro 3apsiaa. [losie paBHOMEpPHO .

102 ! pAA P P https://uchebnik.mos.ru
3apsKEHHOU cepbl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mapa. ITojte paBHOMEPHO 3apsKEHHOM https://uchebnik.mos.ru
0ECKOHEYHOM MI0CKOCTH
[TpOBOTHUKH B DJIEKTPOCTATHICCKOM ITOJIC. .

104 POBOAT P https://uchebnik.mos.ru
YcioBrue paBHOBECHS 3apsi/IOB

e 1 ¥ TIOJYIIPOBOTHUKHU B .

105 Jloneirpi YHPOBOA https://uchebnik.mos.ru
AJIEKTPOCTATUYCCKOM I10JIC
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJIEHCATOpa. DNEKTPOEMKOCTh MIIOCKOTO https://uchebnik.mos.ru
KOHJICHCAaTOpa

107 [TapannensHOE COCTMHEHHE KOHIEHCATOPOB https://uchebnik.mos.ru
I1 .

108 OCICAOBATEILHOC COCMIHEHIE https://uchebnik.mos.ru
KOHJICHCAaTOPOB

109 DHeprus 3apsyKeHHOTO KOHJIEHCATOpa https://uchebnik.mos.ru

110 Pemenue 3anau https://uchebnik.mos.ru
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JIBr>KeHure 3apsKEHHOW YaCTHIIbI B

111 https://uchebnik.mos.ru
OJTHOPOJHOM DJIEKTPHUECKOM TIOJIe

112 Pemrenue 3amau https://uchebnik.mos.ru
00600 aHUH 110 ]

113 0 'I'IIGHI/IG u CI/ICTeMaTI/ISaf'II/ISI 3HAHUU I htps://uchebnik.mos.ru
TeMe "DIEeKTPUYECKOE T0JIe
K 3] ]

114 SOHTPOJIbHA PABOTA 110 TEME https://uchebnik.mos.ru

DIEeKTPUYECKOe ToJIe

Cwta Toka. ITocTossHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBAHHUS TIOCTOSIHHOTO https://uchebnik.mos.ru
MEKTPUIECKOTO TOKA

116 Wctounuku Toka. Hanpsokenune u DJ1C https://uchebnik.mos.ru
3 0] . )

117 AKOH TIMa LT yacTia fern https://uchebnik.mos.ru
DNEKTPUYECKOE COMTPOTUBIICHHE
3aBHCHMOCTB COITPOTUBIICHUS O THOPOTHOTO

118 IIPOBOJIHHUKA OT €ro JUTHHBI H IUIOMIA N https://uchebnik.mos.ru
MOTIEPEYHOTO CEYCHHUS
VensHo€e CONPOTUBIIEHUE BEIECTBA. ]

119 P https://uchebnik.mos.ru
Pemrenue 3agau

120 [TocnenoBarenpHOE, TapaLICIbLHOE, hitps://uchebnik.mos.ru
CMEIIIAHHOE COCAMHEHHE ITPOBOHUKOB
Pacuét pa3BeTBIEHHBIX YJISKTPUUYECCKUX .

121 TP P https://uchebnik.mos.ru
nenei. [IpaBuna Kupxroda

122 Pemenue 3anau https://uchebnik.mos.ru

193 PaGora snextpudeckoro Toka. 3akoH J[>koyns https://uchebnik.mos.ru
—JleH1a

124 Pemrenue 3amau https://uchebnik.mos.ru

125 MomuHocTh 35eKTpudecKkoro Toka. TeroBast https://uchebnik.mos.ru
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MOIIHOCTb, BBIJIEJIIEMAsl HA PE3UCTOPE

126 Perenue 3amau 1 https://uchebnik.mos.ru
OJ1C 1 BHYTpPEHHEE CONMPOTUBICHHUE )

127 A yiP P 1 https://uchebnik.mos.ru
HWCTOYHHKA TOKA
3 O 5 i )

128 aKon Lma HH? MOTHOH (3aMKHYTOH) 1 https://uchebnlk.mos.ru
ANMEKTPUICCKON IIETTH

129 Pemrenue 3amau 1 https://uchebnik.mos.ru

130 MOIIHOCTh UCTOYHHKA TOKA 1 https://uchebnik.mos.ru

131 KopoTkoe 3ambikaHue 1 https://uchebnik.mos.ru

132 Konencarop B 1ienu MOCTOSIHHOTO TOKa 1 https://uchebnik.mos.ru

133 Pemenue 3a1au 1 https://uchebnik.mos.ru

134 Pemenne 3aI[aiI o T”eMe "TTocTOSIHHBIHN 1 https://uchebnik.mos.ru
ANEKTPUIECKUI TOK

135 Pemenue 3aI[aiI o T”eMe "TTocTOSIHHBIHN 1 https://uchebnik.mos.ru
ANEKTPUIECKUI TOK

136 Pemenue 3aﬂat“1 o T”eMe "TTocTOSIHHBIHN 1 https://uchebnik.mos.ru
ANEKTPUIECKUI TOK

137 0606'1'116Hne u CI/ICEeMaTI/IBaHI/ISI 3H%‘1’HI/II‘/’I 'r'lo 1 https://uchebnik.mos.ru
teMe "I10CTOSIHHBIN AMEKTPUUESCKUI TOK

138 KontponbHas 1“oa60T"a 1o teme "[locTostHHBIM 1 https://uchebnik.mos.ru
ANEKTPUYECCKUIN TOK
DneKTpruYecKas MPOBOJUMOCTh Pa3IMUHBIX

139 BEILIECTB. DJIEKTPUUECKUI TOK B METaJJIax. 1 https://uchebnik.mos.ru
CBepXmpoBOJIUMOCTD

140 DNeKTpUUYECKU TOK B pacTBOpaX U paciiaBax 1 https://uchebnik.mos.ru

QJICKTPOJIUTOB. 3aKoHBI CDapaI[e;I
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JJIA BJICKTPOJIM3a

141

DneKkTpuyeckuii Tok B razax. [lmasma

https://uchebnik.mos.ru

142

DneKTpuyecKuil TOK B Bakyyme. BakyymHbie
npuOOpHI

https://uchebnik.mos.ru

143

DNEeKTpUUECKU TOK B MOJIYIPOBOJHUKAX

https://uchebnik.mos.ru

144

[TonynpoBoAHUKOBBIE TPUOOPHI

https://uchebnik.mos.ru

145

®uznyeckuil npakTukym 1o teme "M3mepenue
CWJIBI TOKA U HAIPSDKEHUS B LETH
MTOCTOSIHHOTO TOKa ITPH MOMOIIY aHAJIOTOBBIX
1 U(POBBIX U3MEPUTENBHBIX TPHUOOPOB" UITH
"3HakoMcTBO ¢ U POBOIL 1abopaTopuei 1o
¢uzuke. [Ipumepsl u3smepeHns GU3NUEeCKUx
BEJIMYUH ITPH MOMOIIN KOMIIBIOTEPHBIX
JaT4NKOB"

https://uchebnik.mos.ru

146

du3nyecKUil MpakTUKyM 1o Teme "M3yuenne
HEPaBHOMEPHOTO JIBHKEHHUS C LIEIIBIO
OIpeeIeHUsI MTHOBEHHOM cKopocTu"

https://uchebnik.mos.ru

147

du3nyecKkui mpakTukyM 1o teme "M3mepenne
YCKOpPEHUS IPU MPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JBIKEHUU IO HAKJIOHHOM
mwirockoctu" win "Mccinenosanue
3aBUCHUMOCTH MYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBM>KEHUU"

https://uchebnik.mos.ru

148

@uznyeckuil NpakTuKkyM 1o teme "M3mepenue
yCKOpeHUs: CBOOOAHOTO MaieHus" Wi
"N3yueHue IBUKEHUS Tea, OpOLIEHHOTO
TOPU30HTAJIBHO"

https://uchebnik.mos.ru

149

duznyeckuil NpakTukyM 1o teme "M3ydyenne

https://uchebnik.mos.ru
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JBUKEHHUS T€JIa 110 OKPYKHOCTH € ITOCTOSIHHOU
1o MOAyJII0 cKopocThio" uiu "HccnenoBanue
3aBHCHUMOCTH TEpHOAa 0OpanieHus
KOHUYECKOTO MAasTHHKA OT €T0 ImapamMeTpoB"

150

®uznyeckuil npakTukym 1o teme "M3mepenue
PaBHOAEHCTBYIOIIEH CUJIbI IPU ABUAKECHUHU
OpycKa 1o HaKJIOHHOW TIOCKOCTH" WITH
"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BpEMEHHU JIBU)KEHUs OpycKa 10 HAaKJIOHHOM
IJIOCKOCTH Ha 33/IaHHOE PAaCCTOSIHUE OT €ro
Macchl"

https://uchebnik.mos.ru

151

Pu3NYeCKUi IPAKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3ZHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasrie, oT ux nedopmarnuu" wm "M3ydenne
JBUKEHHS CUCTEMBI TeJ, CBA3aHHBIX HUTHIO,
MIePEKUHYTOH Yepe3 JErkui 0ok"

https://uchebnik.mos.ru

152

du3nyecKui MpakTuKyM 1o teme "M3mepenue
ko3 duimenTa TpeHUs 1O BEIUUHNHE
yriaoBoro kodhunueHTa 3aBUCUMOCTH
Frp(N)" unu "HccnenoBanue IBUKEHUS
Opycka Mo HaKJIIOHHOM TIOCKOCTH C
MepeMEeHHbBIM K03(pPUIIMEeHTOM TpeHus" uimn
"N3ydyeHne IBUKEHUS Tpy3a HA Baly C
TpeHHeM"

https://uchebnik.mos.ru

153

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue ycioBH paBHOBECHS

https://uchebnik.mos.ru
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TBEPAOIO TeJa, UMEIOIIEr0 OCh BpaleHUs"
niu "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacu€t cui ynpyroctu" unu "Usyuenue
YCTOMYMBOCTHU TBEPJIOTO TEJIa, UMEIOLETO
1011316 ONOpPHI"

154

®uznyeckuil npakTukym 1o teme "M3mepenue
UMITyJIbCa TeJla TI0 TOPMO3HOMY ITYTH" UITU
"U3mepeHue cuibl TATH, CKOPOCTH MOIETH
AIEKTPOMOOUIISI ¥ MOIITHOCTH CHUJIBI TSATH" UITH
"CpaBHEHME U3MEHEHUS UMITYJIbCA TEJA C
UMIyabcoM cuibl" unu "HccnenoBanue
COXpaHEHHUs UMITyJIbCa MPHU YyIPYroM
B3aumoaercTeun" uiu "M3mepenue
KMHETUYECKON SHEPTUU TeJIA 110 TOPMO3HOMY

yTH

https://uchebnik.mos.ru

155

®u3nyeCcKUi MpakTUKyM 10 Teme "M3yuenne
M30TEPMHUECKOTO Mpoiiecca (PeKOMEHI0BAHO
HCIIOJb30BaHKuEe U(PPOBOH JabopaTopun)"
uiu "M3ydeHne n30XopHoro mpoiecca’ win
"N3yuenne n3obapHOTo mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUS"

https://uchebnik.mos.ru

156

®usnueckuil NpakTukyM no reme "M3mepenue
YIEIbHOU TEMI0EMKOCTH" UITN
"UccnenoBanue mporecca OCThIBaHUS
BerecTa" win "HcciienoBanne aqnadaTtHoro
npouecca” nin "M3ydyeHne B3auMOCBSI3U
SHEPTUH MEXMOJIEKYIISIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTICHUS
JKUIKocTen"

https://uchebnik.mos.ru
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157

@duznyeckuil NpakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEN HCTIapeHUs JKUAKOCTEN"
niu "M3Mepenue yaeabHOU TerIoThl
I1aBieHus abpaa" uinm "M3ydyeHue cBONCTB
HachlleHHBIX MapoB" uin "M3mepenue
a0COJIIOTHOW BIQXKHOCTH BO3/yXa U OLIEHKA
Macchl apoB B nomenieHun". smepenue
K03 puimenTa moBEepXHOCTHOTO HATSKEHUS

https://uchebnik.mos.ru

158

®u3N4EeCKU IPAKTUKYM I10 TEME
"Habmnroienne mpeBparieHust SHEpPTuu
3apsOKEHHOTO KOHJIEHCATOPa B DHEPTHIO
n3nydeHus ceeroanona’ wim "M3ydenue
MPOTEKaHUs TOKa B LIEMH, COJIepHKaIIEH
KoHAeHcaTop" mwin "Pacnpenenenre pa3HOCTH
MTOTEHITNAJIOB (HAPSDKEHUSI) TIPH
[IOCJIEI0BATEILHOM COETMHEHUH
KOHAEHCATOPOB"

https://uchebnik.mos.ru

159

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre CMEMIAHHOTO COEINHEHMUS
pe3ucropoB' win "M3MepeHue yeapHoro
COMPOTHBIICHUS IPOBOJIHUKOB'" HIIN
"HUccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HAMPSKEHUS U1 JIaMIIbl HaKaauBaHUs"

https://uchebnik.mos.ru

160

Ou3nyecKuil MPaKTUKyM 10 TEME
"Habmronenue anekrponusa" uiam "M3mepeHue
3aps/ia OJHOBAJIEHTHOTO MOHA" UK
"HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYpbl" UIIN
"CHsiTHE BOJBT-

https://uchebnik.mos.ru
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aMIIEpPHOMN XapaKTEepUCTUKHU Auoa"

PesepBHbIit YPOK. O0600mieHue u

161 cuUcTeMaTu3alus  3HaHWi 1o TeMe https://uchebnik.mos.ru
"KunemaTtuka"

162 Pe3epBHbIii YPOK. O0o001IeHme u https://uchebnik.mos.ru
cucTeMaTh3aIys 3HaHui 1o Teme "JlmHamuka"
PesepBHbIit YPOK. O06o06mienne u

163 cucrteMarusanus 3HaHui 1o teme "CraTmka https://uchebnik.mos.ru
TBEpAOTO Tema"
PesepBHbIit YPOK. O06o06menne u

164 CHCTEMATM3alMA 3HAHWM 10 TeMe '"3aKOHBI https://uchebnik.mos.ru
COXpaHEHUs B MEXaHUKe"
PezepBHbIit YPOK. O06o06menne u

165 cHCTeMaTH3alus 3HaHWH 10 Teme "OCHOBBI https://uchebnik.mos.ru
MOJIEKYJISIPHO-KUHETHYECKOM Teopun"
PesepBHbIit YPOK. O06o0mmenne u

166 cUCTEMAaTU3aLUA 3HaHUN 1o TEMe https://uchebnik.mos.ru
"Tepmoannamuka. TenaoBbie MalvHb!"
PesepBHbIit YPOK. O06o0mmenne u

167 '(‘:I/ICTeMaTI/ISaI_II/I}I 3HAHUI 1o TEMeE https://uchebnik.mos.ru

ArperatHble cocTosiHHS BeriectBa. ®a3oBbie

nepexonr"
Pe3epBHbIit YPOK. O06001IeHnE 151

168 cUcTEMaTU3aIUs 3HAHUI 1o TEME https://uchebnik.mos.ru
"Onexrpuueckoe nose"

169 PeseprHi VPOt Oboburerie ! https://uchebnik.mos.ru

CHCTEeMaTHU3alUs 3HaHUH 110 TeEME
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"[1oCTOSIHHBIN 27EKTpUUYECKUM TOK"

PesepBHeiit ypok. O600IIeHNE U
170 cucTeMaru3anusa 3HaHui mo treme "Toku B
pasnuyHbIX cperax”

https://uchebnik.mos.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16



https://uchebnik.mos.ru/

11 KVIACC

KosnuyecTBo yacos JIeKTPOHHbIE
uudposbie
Jr:{;_)n Tema ypoka B Kontpoabnbie | IpakTuyeckue | 00pasoBaTeslbHbIe
cero padoTsbI padoThI pecypceel
B3aumoelicTBrEe TIOCTOSTHHBIX MarHUTOB U
1 MPOBOHUKOB C TOKOM. MarHuTHOE TI0JIE. 1 https://uchebnik.mos.ru
I'unore3a Ammnepa
Bektop marauTHOM uHAyKIWU. [TpuHmn
2 CYMEPIO3UIMHA MarHUTHBIX ToJieil. JInaun 1 https://uchebnik.mos.ru
MarHUTHON WHIYKITUU
Ma 0€ T0JI€ MPOBOJIHHUKA C TOKOM. OTIBIT .
3 THITHOE HOJE HPoRos 1 https://uchebnik.mos.ru
Opcrena
4 Cuna Amrmepa, eé HarpaBJIeHUE U MOYITh 1 https://uchebnik.mos.ru
5 Peurenne 3anau 1 https://uchebnik.mos.ru
6 IIpumenerue 3akoHa AMIepa. 1 https://uchebnik.mos.ru
DIeKTPOU3MEPUTENbHbBIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJIE€HUE U MOTYJb.
7 JIBMOKEHHUE 3apSKEHHOM YaCTHIIBI B 1 https://uchebnik.mos.ru
OJIHOPOJHOM MarHUTHOM II0JIe
3 Perrenue 3amau 1 https://uchebnik.mos.ru
9 Pab6orta cuibl Jlopeniia 1 https://uchebnik.mos.ru
10 Pemenne 3amau 1 https://uchebnik.mos.ru
11 MarsutHoe nosne B BELECTBe. 1 https://uchebnik.mos.ru
@DeppoMarHeTHKH, apa- U JuaMarHeTHKU
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1 https://uchebnik.mos.ru
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[Tpumenenne heppoMarHeTHKOB

13 Pemenue 3ama4 o Teme "MaruutHoe mose" 1 https://uchebnik.mos.ru

14 Pemenue 3ama4 1o Teme "MaruutHoe mose" 1 https://uchebnik.mos.ru

15 SIBienue BHGKTpOMaI‘HI/ITHf)ﬁ WHIYKIIWH. 1 hitps://uchebnik.mos.ru
[ToTOK BeKTOpa MAarHUTHOW WHIYKIIUN

16 BJ1C uHIYKITUH 1 https://uchebnik.mos.ru

17 5 1 https://uchebnik.mos.ru
3aKoH 3JIEKTPOMarHuTHOM wHIyKinu Dapaes

18 Buxpeoe snexrprueckoe noie. Toxn Dyko 1 https://uchebnik.mos.ru

19 DJIC MHAYKIIMU B ABHXKYIIAXCS TPOBOIHUKAX 1 https://uchebnik.mos.ru

20 Pemrenue 3amau 1 https://uchebnik.mos.ru

21 IpaBuo Jlenna 1 https://uchebnik.mos.ru
MunyxktuBHOoCTE. KaTyika UHIYKTUBHOCTH B ;

22 Ve - e 1 https://uchebnik.mos.ru
LIENH [TIOCTOSHHOT'O TOKa

23 1 https://uchebnik.mos.ru
SBnenne camounaykiuu. IJ1C caMOUHAYKIIUU
DHeprusg MarHUTHOTO IOJIS KATYIIKHA C TOKOM. )

24 P il 1 https://uchebnik.mos.ru
DIEeKTPOMarHuTHOE I0JIe

25 Perrenue 3amau 1 https://uchebnik.mos.ru

b6 0606'1;11CHI/IG u CHCTeMaTHfauH;I 3HAHUH 110 1 hitps://uchebnik.mos.ru
TeMe "DIeKTpoAMHAMUKA
K 3] .

27 | OFTPOIILHAA pa OTa HO TEME 1 https://uchebnik.mos.ru

DNEeKTPOJMHAMHKA

bg KonebarensHas cucrema. CBOOO HEIE 1 https://uchebnik.mos.ru
konebanus. 'apMoHUUYecKue KoeOaHus

29 Kunematunueckoe 1 TMHAMUYECKOE OIIHMCAHUE 1 httDSZ// uchebnik.mos.ru
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KOJIeOaTeIbHBIX JIBUXKEHUN

DHepreTudeckoe onucanue. BeiBos
IUHAMHUYCCKOT'O OITMCAaHUA FapMOHI/IqGCKHX

30 . https://uchebnik.mos.ru
KOJIeOaHUI U3 WX SHEPTrEeTHIECKOTO U
KHHEMAaTUYECKOTO OMTUCAHUS

31 AMriuTyaa u pasza koyiedaHui https://uchebnik.mos.ru
[lepuon u yactora kosiebanuii. [lepron manbix
CBOOOHBIX KOJICOAHUI MAaTEMaTHIECKOTO )

32 y https://uchebnik.mos.ru
MasTHUKA. [lepros cBOOOIHBIX KOJICOaHMIA
MIPYKUHHOTO MasTHUKA
3aryxaromue kojaebaHus. BeiHyX1eHHbIE .

33 https://uchebnik.mos.ru
koJsiebanus1. Pesonanc

34 ABTOKONEOAHHS https://uchebnik.mos.ru

35 Peurenne 3anau https://uchebnik.mos.ru
Ypoxk-koH(pepenuus "MexaHnueckue .

36 P eperi | https://uchebnik.mos.ru
KoJieOaHusl B My3bIKaJIbHBIX HHCTPYMEHTAX
O0001IeHne U cucTeEMaTU3aLs 3HAHUI 11O ;

37 " " https://uchebnik.mos.ru
TeMme "MexaHuyeckue KoyieOaHus

38 DNEeKTPOMAarHUTHBIE KOJICOaHHUS. https://uchebnik.mos.ru
KonebarenbHbIN KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsiia

39 KOH/JIEHCATOpa C aMILUIMTYI0M CUJIbI TOKA B https://uchebnik.mos.ru
KoJiebaTenbHOM KOHTYpE
3aKOH COXpaHEHUS SHEPTUH B UACaTHHOM .

40 P P A https://uchebnik.mos.ru
KoJiebaTeIbHOM KOHTYpE

41 3aryxaromue 31eKTpOMarHuTHbIE KoIeOaHus. https://uchebnik.mos.ru



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

BbIHYXI€HHBIE 2IIEKTPOMAarHUTHBIE
KoJicOaHus

[IepemeHnHsbI# TOK. Pe3ucTop u KOHAEHCATOP B

42 https://uchebnik.mos.ru
LENH TIEPEMEHHOTO TOKA
K oc e .

43 ATYIIRA HEAYKTHBHOCTH B fietH https://uchebnik.mos.ru
MEPEMEHHOTO TOKa
3akon OMa 1J1s1 DJIEKTPUYECKOH LIETH )

A4 P https://uchebnik.mos.ru
MEPEMEHHOTO TOKa
MOIIHOCTH IEPEMEHHOTO TOKA. AMILIUTYIHOE

45 U JIeHCTBYIOIICE 3HAUYCHNE CUJIBI TOKA U https://uchebnik.mos.ru
HAIPSKEHHSI

46 Pe30HAHC B YMEKTPHIECKON LN https://uchebnik.mos.ru

47 Pemrenne 3a1au https://uchebnik.mos.ru
Wneansasbiil Tpancdopmarop. [Iponssoactro,

48 nepesiaua 1 moTpebIeH e HIeKTPHUECcKOil https://uchebnik.mos.ru
SHEPrUH
DKOJIOTHYECKHUE PUCKH [IPH IIPOU3BOJICTBE

49 aneKTpo3Hepruu. KynpTypa ucnosib30BaHus https://uchebnik.mos.ru
SIIEKTPOIHEPTUU B IOBCEAHEBHOMN KU3HH

50 Pemenue 3anau https://uchebnik.mos.ru

51 Pemenue 3anau https://uchebnik.mos.ru
006006 eMaTH3alys 3HaHUi 1o .

52 OOICHIE 1 CHET B ’ https://uchebnik.mos.ru
TeMe "DIIeKTPOMAarHuTHBIE KOJIeOaH s
MexaHndeckue BOIHbIL. XapaKTePUCTUKH .

53 paktep https://uchebnik.mos.ru
MEXaHUYECKUX BOIH

54 CBolicTBa MEXaHUUYECKUX BOJIH https://uchebnik.mos.ru

55 3ByK. XapaKTepUCTUKH 3BYKa https://uchebnik.mos.ru
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Wudpassyk u ynerpassyk. LllymoBoe

56 . https://uchebnik.mos.ru
3arpsi3sHEHUE OKPYKAIOIICH Cpe/Ibl

57 Pemrenue 3amau https://uchebnik.mos.ru
DIEKTPOMArHUTHBIE BOJIHBL. M3iydyeHue ]

58 P ya https://uchebnik.mos.ru
AJIEKTPOMArHUTHBIX BOJIH
DHePrus AIEKTPOMArHuTHEIX BOIH. CBOMCTBA ]

59 p P https://uchebnik.mos.ru
AJIEKTPOMATHUTHBIX BOJIH
[IIkaa 3JeKTpOMarHUTHBIX BOJIH.

60 [MpuMeHeHre AEKTPOMArHUTHBIX BOJIH B https://uchebnik.mos.ru
TEXHUKE U OBITY
[TpuHIUTIBI PATMOCBA3H U TEICBUICHHS.

61 Patronokanus. DIeKTpOMarHUTHOE https://uchebnik.mos.ru
3arpsi3sHEHUE OKPY)KAIOIICH Cpe/Ibl
Kourpoasnas padora o teme "Kosebanus n ]

62 p,, P https://uchebnik.mos.ru
BOJIHBI
CBeT. 3aK0H IPSIMOJIMHEHHOTO ;

63 P https://uchebnik.mos.ru
pacrnpocTpaHeHus CBeTa
Pemrenue 3a1a4 Ha IPUMEHEHHUE 3aKOHA .

64 1 p https://uchebnik.mos.ru
MPSIMOJIMHEHHOIO PacpOCTPaHEHHUS CBETa
Otpaxenue ceta. [Imockoe 3epkaiio. )

65 p P https://uchebnik.mos.ru
Cdepuueckoe 3epkajio
[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHTEJIbHBIN MIOKa3aTel b PEIOMIICHHUS.

66 [TonHOE BHYTPEHHEE OTPaXKEHHE. https://uchebnik.mos.ru
[IpenenpHBIN Yroj MOJHOTO BHYTPEHHETO
OTpaKEeHUS
Pemrenue 3a1ay Ha IpUMEHEHNE 3aKOHOB .

67 A p https://uchebnik.mos.ru

OTPAKCHUS U ITPECIIOMIICHUSA CBCTA
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Xon yder B mpusMe. Jlucnepceus csera.

68 3 https://uchebnik.mos.ru
CioxxHbIl cocTaB Oentoro ceera. Llper
JIunsel. ®OoKycHOE pacCTOSHUE U OIITHYECKAS ]

69 4 P https://uchebnik.mos.ru
CHJIa JIAH3EI
IToctpoeune n300pakeHUH B JIMH3AX U UX .

70 P P https://uchebnik.mos.ru
cucreMax. YBeJInUeHUe JIUH3bI
Pemrenne 3ama4 Ha MOCTpOEHUE U300paKEHUI, )

71 P P https://uchebnik.mos.ru
MOJTy4aeMBIX C IIOMOIIBIO JINH3

72 ['J1a3 Kak ONTHYECKask CHCTEMA https://uchebnik.mos.ru

73 Pemienne 3a11aq.v [Tpenensl IPUMEHUMOCTH https://uchebnik.mos.ru
TCOMETPUIECKON ONTHKH

74 CKOpPOCTB CBETA M METOJIBI €€ M3MEPEHHs https://uchebnik.mos.ru

75 Jlucniepcus cBeTa https://uchebnik.mos.ru

76 WHTepdepenims cera https://uchebnik.mos.ru

77 KorepeHTHble HCTOYHUKH. Y CIIOBUS https://uchebnik.mos.ru
HaOIIOCHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Peruenue 3aau https://uchebnik.mos.ru

79 [TpuMeHenne HHTEPhEPEHITNH https://uchebnik.mos.ru

80 Judpakuus cBera https://uchebnik.mos.ru

81 JudpakuronHas pemeéTka. Y cloBue https://uchebnik.mos.ru
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amau https://uchebnik.mos.ru
ITonepeunocTs cBeTOBLIX BOJH. [Tostpusanust .

83 P P https://uchebnik.mos.ru
cBeTa

34 Pemenue 3anau https://uchebnik.mos.ru
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85 CBeTOBBIC SIBIICHUS B TPUPO/IC 1 https://uchebnik.mos.ru
O06o001IeHre U CUCTEMAaTH3aIUsl 3HAHHUH 110 .

86 " " 1 https://uchebnik.mos.ru
teme "OnTHka

87 KonrposbHas padota o Teme «Ontuka» 1 https://uchebnik.mos.ru
I'paHuibl  OPUMEHHUMOCTH  KJIACCHYCCKOM

88 MEXaHUKH. 3aKOHBI AJNEKTPOJUHAMUKA | 1
MPUHITAT OTHOCHTEIBHOCTH
IlocTynaTsl crieruaibHON TEOPUH .

89 Y P 1 https://uchebnik.mos.ru
OTHOCHTEILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycmosue

90 npUIUHHOCTH. OTHOCHUTEIBHOCTD 1 https://uchebnik.mos.ru
OJIHOBPEMCHHOCTH. 3aMeJIJICHHE BPEMEHU H
COKpAIIIEHUE JITTHHBI

91 DHEpPrus U UMITYIIbC PEISTUBUCTCKON YaCTUIIBI 1 https://uchebnik.mos.ru
C eprueu oM .

92 BASH MAcepl ¢ ?H O 1 https://uchebnik.mos.ru
PEIATHBUCTCKON YaCTHIIBI. DHEPIHsI TOKOS

93 PaBHOBECHOE TEILIOBOE U3IIyYEHUE 1 https://uchebnik.mos.ru

94 3akoH cmelnieHus Buna 1 https://uchebnik.mos.ru

95 I'unore3a M. IInmanka o kBanTax. ©OTOHBI 1 https://uchebnik.mos.ru

96 DHeprus v UMITyJibc HOTOHA 1 https://uchebnik.mos.ru
o .0 AT.C OBa. .

97 0TOI(PeKT. OmbITL TOTeT 1 https://uchebnik.mos.ru
3akoHsb! poTodrddexra
VYpaBHenue DiiHIITeHHA 1 hoTodhDEeKTa. .

08 P s Go10od 1 https://uchebnik.mos.ru

"Kpachas rpanuna” gotosdpdexra
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99 Jasnenue ceta. OmbiTs! I1. H. JIeGenena https://uchebnik.mos.ru

100 BostHOBBIE CBOMCTBA YacTHIL https://uchebnik.mos.ru
Bounnsl e bpoitns. JlmuHa BosiHbl ae bpoins u

101 pa3Mepsl 00J1aCTH JIOKAIM3AINUN JBHKYIICHCS
YaCTHIIBI

102 KopryckynsipHO-BOJTHOBOH JTyain3m https://uchebnik.mos.ru

103 Jludpaxiust 37eKTPOHOB Ha KpUCTAJIaX https://uchebnik.mos.ru
Criennurka u3mMepeHuil B MUKPOMUPE.

104 COOTHOIIEHHS HEOTIPEIeIEHHOCTE https://uchebnik.mos.ru
I'eitzenbepra

105 Perrenune rpaduueckux 3amau https://uchebnik.mos.ru

106 Penenne pacuéTHBIX 33124 https://uchebnik.mos.ru

107 KOHTpo"nLHaﬂ pabora 1o Temam: "9CHOBBI ) https://uchebnik.mos.ru
CTO", "KoprnycKyJIsipHO-BOJTHOBOM JAyaanu3m

108 OnBITHI IO UCCIIEAOBAHUIO CTPOCHHUS aTOMA. hitps://uchebnik.mos.ru
[Inanerapnas mozaens aroma Pesepdopna

109 IMocrynaTe Bopa https://uchebnik.mos.ru

110 Bunel cniektpoB. CrieKTp YpOBHEUM SHEPTrUmn https://uchebnik.mos.ru
aToMa BOAOpoaa
CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE .

111 7 o https://uchebnik.mos.ru
cBeTa

112 Jazep https://uchebnik.mos.ru
Hyknonnas moaens siapa ['eitzenOepra-

113 MBaHeHKo. 3aps1 ¥ MacCOBOE YKCIIO S/pa. https://uchebnik.mos.ru
H3oTonel. PagnoakTuBHOCTH

114 3aKOH paJiM0aKTUBHOTrO pacnazaa. CBolicTBa https://uchebnik.mos.ru
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WOHHU3UPYIOLIEr0 U3JlydeHus. Biausaue
PAANOAKTUBHOCTH HA )KUBBIC OPraHU3MBbI.
Jo3unmerpus

115

DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie
cwibl. Jledext maccel sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoOiemsr
YIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCIIEKThI Pa3BUTHUSI SIICPHOM
SHEPreTUKHU

https://uchebnik.mos.ru

116

MeToas! perucTpanny U UCCIEeI0BAHNS
3JIEMEHTapHbIX YacThll. PyH/1aMEeHTAIbHbBIE
B3aMMOJENCTBUS. baproHbl, ME30HBI 1
nentoHsl. [Ipencrasinenue o CtanaapTHON
Mozenu. KBapk-TintooHHass MOJENb aipOHOB

https://uchebnik.mos.ru

117

®wusuka 3a npenenaMmu CTaHIAPTHOW MOJIETH.
Témuas Mmatepusi 1 TEMHAsI SHEPTUSL.
EnuncTBO (hM3mueckoit KapTHHBI MUpa

https://uchebnik.mos.ru

118

OTansl Pa3BUTHUA aCTPOHOMMUU. 3HadyeHHne
ACTPOHOMUH

https://uchebnik.mos.ru

119

[IpuMeHMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHIX
00BEeKTOB. MeTO/1bI ACTPOHOMHYECKHX
HUCCIIEI0BAHUI

https://uchebnik.mos.ru

120

COBpeMeHHHC OIITHYCCKHUEC TCICCKOIIBI,
PaaruOTECIICCKOIIHI, BHeaTMOC(bepHaH
ACTPOHOMMUA

https://uchebnik.mos.ru

121

Bun 3Bé3nnoro Heba. Co3pesnus, spkue
3BE3/1bl, TUIAHETHI, UX BUUMOE BUKCHHE

https://uchebnik.mos.ru
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122

Counneuynas cucrema. Comnite. ConHeunas
akTUBHOCTb. McTounuk sueprun CoJHila u
3BE3]

https://uchebnik.mos.ru

123

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHUKHU.
Juarpamma "cnekTpajibHbIi Kilacc -
CBETUMOCTD"

https://uchebnik.mos.ru

124

3BG3I[I)I TJIaBHOM ITOCIICI0BATECIIHHOCTH

https://uchebnik.mos.ru

125

Buyrpennee ctpoenue 38€31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHN U
spororun ColHIa ¥ 3BE31. DTambl >KU3HA
3BE3]

https://uchebnik.mos.ru

126

Mneunsiii [Iyre — Hama ['amaktuka. Tunst
rajnakTuk. YEpHbIE ABIPBI B sI/Ipax rajlakTUK

https://uchebnik.mos.ru

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xabb6ma. Teopust bonbiioro B3peiBa.
PennkroBoe nznyueHne

https://uchebnik.mos.ru

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

https://uchebnik.mos.ru

129

Hepewménnpie npoOieMbl acTpOHOMUU

https://uchebnik.mos.ru

130

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MarHUTHOT'O IIOJIS
noCTOAHHBEIX MaruuToB" win "UcciaenoBanue
CBOMWCTB (heppOMArHeTHKOB" HIIN
"UccnenoBanue AeCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

https://uchebnik.mos.ru

131

duznyeckuil NpakTukyM 1o teme "M3mepenue
cwiibl Amnepa" nnu "M3ydeHne 3aBUCUMOCTH
cwibl AMriepa OT CUJIbI TOKa"

https://uchebnik.mos.ru
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unu "OnpeneneHne MarHUTHOM UHIYKIIUU Ha
OCHOBE U3MEpeHMsI cuiibl Amnepa”

132

PuU3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS SJICKTPOMArHUTHOM
uHaykuu'" wim "Onpeaenenrue WHIYKIUN
BUXPEBOT0 MarHUTHOTO NOJIs"

https://uchebnik.mos.ru

133

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue sSBJICHUS] CAMOUHIYKIIUU'" WA
"COopka MOJIENIN NEKTPOMAarHuTHOTO
reseparopa"

https://uchebnik.mos.ru

134

®u3nueckuil NpakTUKyM o teme "M3mepenue
neprojia cBOOOIHBIX KOIe0aHUN HUTSHOTO U
MPY’KUHHOTO MasiTHUKOB"

https://uchebnik.mos.ru

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

https://uchebnik.mos.ru

136

DU3NYECKUH TPAKTUKYM 10 TEME
"MccnenoBanue NepeMEHHOI0 TOKa Yyepes
MIOCJIEIOBATENFHO COEAMHEHHBIE KOHCHCATOD,
KaTymky u pesuctop” wim "HMccnenoBanue
paboThl HICTOYHUKOB CBETA B LIETIH
MepeMEHHOro ToKa"

https://uchebnik.mos.ru

137

®usnueckuil IpakTukyM o teme "M3yuenue
rapamMeTpoB 3BYKOBOW BOJIHbI"

https://uchebnik.mos.ru

138

duznyeckuil NpakTukyM 1o teme "M3mepenue
II0Ka3aTess MPEIOMIICHHS CTEKIa" WK
"IToryuenne n300pa>keHus B CUCTEME U3
IJIOCKOTO 3epKaja U JIUH3bI"

https://uchebnik.mos.ru
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139

®u3NYEeCKUH IIPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BElleCTBa (Ha IpuMepe
xuakux mua3)" wim "M3mepenne GpokycHOTro
paccTOsHUS PacCEUBAIOIINX JTUH3"

https://uchebnik.mos.ru

140

@uU3NYECKUH IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nuaTepdepeHnu u
MOJIsIpU3alnu cBeTa"

https://uchebnik.mos.ru

141

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenre UMNyabCa U SHEPTUH
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTHUI] B MAarHUTHOM
nose)"

https://uchebnik.mos.ru

142

du3nyecKuil mpakTUKyM 1o teme "M3mepenne
noctossHHoH ITmanka Ha OCHOBE MCCIIEIOBAHUA
dbotorddexra" wim "Uccnenopanue
3aBUCHUMOCTH CHJIbI TOKA Ye€pPE3 CBETOINOJ OT
HanpspKeHus"

https://uchebnik.mos.ru

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CieKkTpa pa3peskeHHOTO
aTOMAapHOT0 BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

https://uchebnik.mos.ru

144

dusnyueckuil NpakTUKYM 10 TeEMe
"HccnenoBanue paiioakTUBHOTO (hoHA €
HCI0JIb30BaHuEM fo3uMerpa” nin "HU3yuenune
MOTJIOIIEHUs OeTa-yacTul] alfoMUHIEM "

https://uchebnik.mos.ru

145

DuU3NYEeCKUN PAKTUKYM I10 TEME
"Habnronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM

https://uchebnik.mos.ru
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KOMIBIOTEPHBIX MPUIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTo noxymapus u sipkue 3BE3/1pl" Wi
"HabOmrotenus B Teneckorn JIyHbI, TIaHET,
TYMaHHOCTEH M 3BE3HBIX CKOTIIICHUI"

146

O06o01enue u cucreMaTu3anys 3HaHui. Poin
(bMBUKHU U ACTPOHOMHH B SKOHOMHUECKOM,
TEXHOJIOTHYECKOM, COITMAIILHON W S THIECKOH
chepax nesTeTbHOCTH YeJI0OBEeKa

https://uchebnik.mos.ru

147

O0006111eH1E U cUCTEMAaTH3aL M 3HaHUH. Poib
1 MeCTO (PU3UKHU U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

https://uchebnik.mos.ru

148

O06001IeHne 1 cucreMaTu3ans 3Haauii. Pois
(dbuzuveckoit Teopuu B (HopMUPOBAHUHI
MPEACTABICHUHN 0 PU3NUECKON KapTHHE MHUPA,
MecTo (pU3UUECKON KapTHHBI MUpa B 001IEM
PSIy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MIpe/ICTaBICHUI O PUPOIE

https://uchebnik.mos.ru

149

O00011eHre U cucTEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

https://uchebnik.mos.ru

150

O00011eHrEe U cUcTEMaTU3aLs 3HAHUI IO
teme "Kunematuka"

https://uchebnik.mos.ru

151

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110
teme "/Ilunamuka"

https://uchebnik.mos.ru

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 1o
teme "Craruka TBepaoro rena"

https://uchebnik.mos.ru
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153

O06o00mieHre U cucTeMaTu3aus 3HaHU| 110
TeMme "3aKOHbI COXpaHEHUS B MeXaHuKe"

https://uchebnik.mos.ru

154

O0600menre u cucTeMaTru3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

https://uchebnik.mos.ru

155

O06o01enre U cucTeMaTr3alys 3HaHUi 10
teme "Tepmonunamuka. TemnoBbie MammHb!'

1

https://uchebnik.mos.ru

156

O060061eHre u cucTeMaru3alus 3HaHu| 1o
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble IEPEXOBI"

https://uchebnik.mos.ru

157

O0001IeHne 1 cucTeMaTU3aIis 3HAHUHI 110
Teme "DnekTpudeckoe mojie"

https://uchebnik.mos.ru

158

O06o01enre U cucTeMaTru3arys 3HaHUH 110
teme "TloCTOSTHHBIN AeKTpUYECKU TOK"

https://uchebnik.mos.ru

159

O0001IeHne U cucTeEMaTU3alMs 3HAHU 110
teme "Toku B pa3nuyHbIX cpegax"

https://uchebnik.mos.ru

160

O0001IeHNEe U CUCTEMATU3ALNS 3HAHUI 110
teMe "MaruautHoe noJie"

https://uchebnik.mos.ru

161

PeszepBubIit ypok. O6001IeHNE U
CHCTEMAaTHU3aIUs 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

https://uchebnik.mos.ru

162

PesepBusiit ypok. O600mIeHE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"Mexanndeckue Kojgeoanusa"

https://uchebnik.mos.ru

163

PesepBHslit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OnekTpoMarHuTHeIEe KosebaHus"

https://uchebnik.mos.ru

164

PesepBHrlit ypok. O600IIeHE U

https://uchebnik.mos.ru
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crcTeMaTH3alus 3HaHUH 110 TeMe
"MexaHUYeCKUe U JIEKTPOMAarHUTHbIE BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE 1

cucreMaru3ais 3Hanuii mo reme "Onruka"

https://uchebnik.mos.ru

166

PesepBHeIit ypok. O000IICHNE 1
cucreMaru3anysa 3HaHui 1o teme "OCHOBEI

CTO"

https://uchebnik.mos.ru

167

PesepBubiit ypok. O60011eHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

https://uchebnik.mos.ru

168

Peseprubrit ypok. O6001IeHNE 1
cucreMaTu3anus 3HaHuu no treMme "duszuka
atoma"

https://uchebnik.mos.ru

169

Peseprubrit ypok. O6001eHNE 1
cUcTeMAaTHu3aIys 3HaHuH 1Mo Teme "Pu3nka
ATOMHOTO SIZJpa U 3JIEMEHTAPHBIX YaCTHIL"

https://uchebnik.mos.ru

170

PeseprubIit ypok. O6001IeHNE 1
cucTeMaTu3anys 3HaHui 1o TeMe "DIeMEHTEI
actpoduzuxu"

https://uchebnik.mos.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

170

16
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

DeKTpOHHBIE 00Pa30BaTEIbHBIE PECYPCHI
VPpOKH, OTUMIIHA I, KOHKYPCHI:

http://window.edu.ru — Poccuiickuii 00111e00pa30oBaTe/IbHbIN MOPTAJ, €IUHOE
OKHO JIOCTYyIIa K 00pa30BaTeIbHBIM PECYypCaM.

https://resh.edu.ru - THTepakTHBHBIC YPOKH 110 BCEMY IIKOJBHOMY KYpCY
www.tulaschool.ru - uaopmarus s y4eHUKOB

https://fipi.ru - ®UIN

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NMHTEPHET

www.school-collection.edu.ru — »To komekus 00pa3oBaTEIBHBIX PECYPCOB
10 pa3HBIM MPEIMETaM M IS pa3HBIX KIIaCCOB.

www.1september.ru — caiit u3marensckoro goma «IlepBoe ceHTSIOPs»
https://uchebnik.mos.ru - «MockoBcKast 2JIEKTpPOHHAS [ITKOJIA

http://www.elkin52.narod.ru - «3aanMarenpHast pU3nKa B BOIPOCaX U OTBETAX).
OuyeHb UHTEPECHBIN U KPACOUYHBIN CalT, HA KOTOPOM BbI HAWJI€TE THICSAYU
OTBETOB Ha THICSYU BOIIPOCOB OTHOCHUTENILHO PAa3TMYHBIX TPUPOIHBIX SIBICHUM,
a TaK)K€ 3aHMMATEJIbHBIE OIBITHI U TECTHI MO (PU3UKE.

http://physics.nad.ru/physics.htm - «®u3uka B aHEMAHIX». 371€Ch B
aHUMAIMOHHOW (hopMe TIpeICTaBIeHbI pa3aebl (U3UKHU: ONITUKA, MEXaHUKA,
TCPpMOJHAMHUKaA (C TEKCTOBbIM U HOHCHGHI/IHMI/I) u ap.


http://window.edu.ru/
https://resh.edu.ru/
http://www.tulaschool.ru/
https://fipi.ru/
http://www.school-collection.edu.ru/
http://www.1september.ru/
https://uchebnik.mos.ru/
http://www.elkin52.narod.ru/
http://physics.nad.ru/physics.htm

http://www.ru.convert-me.com/ru - «lHTepakTHBHBII KOHBEpTEp BeaHMunH». Ha
caiiTe MPeICTaBICHbI MHTCPAKTUBHBIE KAIBKYIISITOPHI TSI MHOYKECTBA CUCTEM
U3MEPEHUH, KaK MUPOKO UCTIONBH3yEeMbIX (METpUYECKasl, AMEPUKAHCKAs ), TaK U
JIOBOJIBHO 9K30THUYECKHUX (AMOHCKAs, CTapOpycCKasi).

http://nrc.edu.ru/est/r2 - «Kaptuna Mupa coBpeMeHHOU HU3UKN». 31eCh
cOOpaHbl MOMYJISIPHBIE CTATHU 110 TEMaM: Kiaccudyeckast (pu3HMKa U TeopHus
OTHOCHTEIILHOCTH, KBAHTOBAsI MEXaHUKA, €€ MHTEPIIPETAIMH, JIIEMECHTAPHBIC
JACTHIIBI H T.
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