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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3mke Ha YpOBHE CcpemaHero ooOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHN U TpeOOBaHHI K pe3ysbTaTaM OCBOCHUS
OCHOBHOI 00pazoBaTenbHON mporpammsl, npeactaBieHHbix B PI'OC COO, a
TaKxke ¢ yu€ToM ¢eaepanbHOi pabouelt mporpamMMbl Bocnutanus u Konuenuuu
npenoaaBanus  yuyeOHoro mpeamera «®duszmka» B 00pa3oBaTENbHBIX
opranmsauuax  Poccmiickon — @Pepepanuu, — peAM3yIOIMX  OCHOBHBIE
oOpa3oBaTeNibHbIE MPOTPAMMBI.

[Iporpamma 10 ¢usuke ompeneiasier o00sS3aTeNbHOE MPEIMETHOE
CoJiep’KaHue, YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEeI0BATEIbHOCTh U3yUEHUs
TEM M pPa3AeNoB ydyeOHOro TMpeaMera C YY4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Y4YeOHOTO TMpoliecca, BO3PACTHBIX
ocobeHHocTel oOyuatomuxcs. [Iporpamma mo ¢usuke Ha€t mpeacTaBiIeHUE O
LENAX, COJAEP)KaHUM, OOIIel cTpareruu OOy4YeHHUs, BOCIIUTAHUS W Pa3BUTHUS
oOyuaromuxcsi cpencTBamMu ydyeOHoro mpeamera «dusuka» Ha yriayOn€HHOM
YpOBHE.

Nzydenue kypca pusuku yriayOnEHHOTO ypOBHS MO3BOJSET Peain30BaTh
3a7aui podeCCUOHATBHOW OPUEHTALMU, HAIPaBJICHO HA CO3JaHUE YCIOBUHN
JUIA TIPOSIBIICHUSI CBOMX HWHTEJUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
KXAbIM  O0yJarolmMMCs, KOTOpble HEOOXOIWMBbI A  MPOJOJDKEHUS
oOpazoBaHmMsi B OpraHu3anusx MOpodhecCuoOHATHLHOTO 00pa3oBaHUS IO
pa3nMYHBIM (PU3UKO-TEXHUUECKUM U UHXCHEPHBIM CIEIIUATBHOCTSIM.

B mporpamme mno ¢usuke OmpenensioTcs IUIAHUPYEMBIE PE3yJbTaThl
OCBOCHMS Kypca (u3ukum Ha ypOBHE CpemaHero oOmero oOpa30BaHUS:
JUYHOCTHBIE, MeETallpelIMeTHbIe, NpeaMeTHble (Ha yYriayOJIEHHOM YpOBHE).
Hayuno-metomonornueckoii OCHOBOW g pa3pabOTKM  TpeOoOBaHUN K
JMYHOCTHBIM, METaIllpeJIMETHBIM U TMPEIMETHBIM pe3yJbTaTaM O0ydaroluxcs,
OCBOMBIIHUX MPOrpaMMy MO (U3MKE HA YPOBHE CPEIHEro O0IIero oopa3oBaHUs
Ha yriyOJEHHOM ypOBHE, SIBISIETCA CUCTEMHO-ACSITEbHOCTHBIN MOAXOI.

[Iporpamma o (usuke BKIIOYAET:

IUTAaHUPYEMbIE pe3yJIbTaThl OCBOCHMA Kypca (pu3MKuM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUEHUS;

coJiepkanue yuyeOHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma 1o ¢u3nke HMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCTIOJIb30BaHa YUUTENAMHU (PU3UKH JIJISI COCTABJICHUS CBOMX PabOYHX MPOrpamMm.

[Tporpamma no gu3uke He CKOBBIBAET TBOPUECKYIO HHUIIMATUBY yUUTENEH
U TIPEAOCTaBIsIeT BO3MOXKHOCTH ISl peaM3ali Pa3iMuHbIX METOJUYECKHX
MOJXOJ0B K MpenojaBaHuio (U3UKH Ha yriayOJIEHHOM YpOBHE MPHU YCIOBUU
COXpaHeHHUs 00A3aTeNbHOM YaCTH COAECPKaHUS Kypca.

dusmnka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTyMAasl B
KayecTBe y4yeOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHUH 00 okpyxkatoumiemM wmupe. IkonapHBIH Kypc (u3uku —
CUCTEeMOOOpa3yIoMMii 111  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJBKY (DU3MUECKHe 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBIICHUM,
W3y4aeMbIX XUMHUEH, Ouosiorwen, ¢uznueckoil reorpadueil m acTPOHOMHEH.
Hcnonp30BaHue M akTUBHOE NpUMEHEHHE (U3UYECKUX 3HAHUU ONPEAeTUIo
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTHH B cdepe
HEPreTUKH, TPAHCIOPTA, OCBOECHUSI KOCMOCA, TIOJYyYEHHUs] HOBBIX MAaTE€PHUAJIOB C
3aJaHHBIMU CBOWCTBaMHU. WM3yueHue (U3HKKM BHOCUT OCHOBHOM BKJIaa B
(dopMupOBaHHE €CTECTBEHHO-HAy4YHON KapTUHBI Mupa oOydaromerocs, B



dbopMupoBaHHE YMEHHMI NPUMEHATh HAYYHBIM METOJA T[O3HAaHUA MpHU
BBIMIOJJHEHUH UMU YYEOHBIX UCCIIeI0OBAHUI.

B ocHoBy kypca ¢u3umkum Ha ypoBHE CpeaHEro oOIero oOpa3oBaHUS
NOJIOXKEH PSII MW, KOTOPbIE MOXHO pacCMAaTpUBATh KaK MPHUHLMIBL €ro
OCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBIIAECTCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHuall U3 BCEX pa3fesioB (PU3MKH, BKIIOUAET
KaK BOIPOCHI KIIACCUYECKOM, TaK MU COBPEMEHHOU (PU3HKH.

Hoen cenepanuzayuu. B cooTBeTcTBUM C HEHM Marepuan Kypca (U3HKH
o0beMHEH BOKPYr (u3nueckux Tteopuil. Bemymmm B Kypce sBIseTCS
(dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEIIECTBE U
noJe.

Hoen cymanumapusayuu. EE peanuzanus npeanonaracT UCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NIECKON HAYKU, OCMBICICHHE CBA3H Pa3BUTHUS
¢u3nkun ¢ pa3BUTHEM OOIIECTBAa, a TaKXKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU M 3KOJOTHUYECKHUMH MPOOIEeMaMH.

Hoesa npuknaonou nanpasénennocmu. Kypc ¢usuku yriyonéHHOTO
YPOBHS TMpPEANOJaraeéT 3HAKOMCTBO C INUPOKUM KPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX TNPWIOKEHUNW H3YyYECHHBIX TEOPUM M 3aKOHOB. IIpum sTOom
paccMaTpUBAIOTCS Ha YpPOBHE OOLIMX TPEJACTABICHUH M COBPEMEHHBIC
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoesa 3konozuzayuu peann3yercs MOCPEACTBOM BBEIACHHS SIIEMEHTOB
CoJiepKaHus, MOCBAIIEHHBIX 3KOJIOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C Pa3BUTUEM TEXHUKH M TEXHOJIOTH, a TaKke 00CYXICHUS
npobjieM  palMoHAJIbHOTO  MPUPOAOIOJB30BAHUA U SKOJOTHYECKOU
0€30MacHOCTH.

OcBoeHue cofepkanusi MPOrpaMMbl TI0 (PU3UKE TOJDKHO OBITH TOCTPOCHO
Ha MPHUHIIMIIAX CUCTEMHO-JESATEIbHOCTHOTO noaxoAa. Jns ¢pusuku peanuzanus
3TUX NPUHIMUIOB 0a3Upyercss Ha UCHOJIb30BAHUM  CAMOCTOSITEIBHOIO
HKCIEPUMEHTa KaK MOCTOSHHO AEMCTBYIOUIETO (hakTopa y4eOHOro mpoiiecca.
Jlns yroyOGnéHHOTO ypOBHS — 3TO CHCTEMa CaMOCTOSITEILHOTO YYEHHYECKOTO
OKCIEPUMEHTA, BKJIIOYAIOIIETO (PPOHTAIBHBIE YYEHHYECKHE OIBITHl IpHU
U3yYEeHWU HOBOTO Marepuala, JabopatopHbie paboThl U pabOTHl MPAKTUKyMa.
[Tpu 3TOM BO3MOXXHBI [IBa crioco0a peann3anud GU3NYecKoro mpakThukyma. B
NEPBOM CIIy4ae MpakTUKyM mpoBoauTcs 6o B koHue 10 u 11 kmaccos, mubo
IIOCJIE TIEPBOTO M BTOPOTO MOJYTrOJWM B Ka)XIOM M3 3THX KiIaccoB. Bropou
croco0 — 3To0 UHTerpanus padoT MpakTUKyMa B CUCTEMY Ja00paTOPHBIX padoT,
KOTOpbIE MPOBOJATCA B Mpouecce n3ydeHus pasnena (temsl). IIpu 3ToM moj
paboTamMu MpakTUKyMa MOHUMAETCS] CaMOCTOATEIbHOE UCCIIEOBAaHUE, KOTOPOE
NPOBOAUTCA MO PYKOBOACTBY CBEPHYTOro, 0000IEHHOTO BUaa 0€3 MOIIaroBoi
WHCTPYKIIUH.

B mporpamme mno ¢Qusmke cucrtemMa YYEHHYECKOrO OSKCIEPUMEHTA,
71a00paTOPHBIX pabOT U MPAKTUKyMa MpEACTaBlICHA eIUHBIM epedHeM. Bridop
TEMaTHKU JUIS 3TUX BUJOB YUYCHUUECKHX MPAKTUYECKUX paOdOT OCYIIECTBIIAETCS
ydyacTHUKaMu 00pa30BaTeNbHOTO TMpolecca HUCXoAs u3  ocoOeHHoCTen
NOYPOYHOI'O IJIAHUPOBAHUS W OCHAaIleHUs KabuHeTa ¢u3uku. [Ipum sTOoM
oOecrnieunBaeTcs OBJaJCHUE OOYYAIOIIUMUCA YMEHUSIMHU MPOBOAUTH MPSIMbIEC U
KOCBEHHbIE M3MEPEHUs, UCCIECIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYUH U
MIOCTAHOBKY OITBITOB MO MTPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonpiioe BHMMaHWE YIEHSETCS PELICHHUIO PACYETHBIX M KAYECTBEHHBIX
3a1ad. [Ipu 3TOM AJ1 pacy€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 33]1a4M C SIBHO



3aJaHHONM W HESBHO 3aJaHHOW (U3MYECKOW MOJENbI0, TO3BOJISIONINE
NPUMEHATh W3YYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OFHOrO pasjena
Kypca, TaK ¥ MHTETPUPYS MPHMEHEHHE 3HAHWW W3 pasHbIX pas3aenoB. [lis
Ka4eCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISTFOTCSI 3aJlaHUS Ha
oO0BbsiCHEHHE/TIpe/ICKa3aHne TMPOTEKaHUsl (U3NYECKUX SBICHUN M TMPOILIECCOB B
OKPYKaIOIIEeH XKU3HU, TPEOYIomue BeIOOpa (PU3NIecKor MOJEH I CUTYaIHH
PaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanusMu PI'OC COO k marepualibHO-
TEXHUYECKOMY 00eCNeUYeHHI0 yueOHOro mpoliecca Kypc QUMK yriayO0naEHHOTO
YPOBHSIT Ha YPOBHE CpEIHEr0 OOIIero oOpa3oBaHUs JODKEH H3Y4aThCsid B
YCIIOBHUSIX TPEIMETHOTO KabOmHeta. B kabunere GuU3WKKM MODKHO OBITH
HeoOxoauMoe JabopatopHoe OOOpYIOBAaHUE MJisi BHINIOJHEHHS YKa3aHHBIX B
nporpaMmMme Mo (U3MKE YYEHHMUYECKHUX OIBITOB, JIAOOPATOPHBIX padoT U padboT
NPaKTHKyMa, a TAKKe JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHCTpanmoHHOe 00OpymoBanne (HOPMHUPYETCS B COOTBETCTBHH C
NPUHIIIOM MUHHMAaJIbHOH JOCTATOYHOCTH M OO0ECIEYMBAET IMOCTAHOBKY
NEPEYHCICHHBIX B TIpOrpaMMe MO (U3UKE KIOYEBBIX JIEMOHCTPALUN JUIS
UCCIIC/IOBAHMSI HM3YYaeMbIX SIBJICHHMH UM TIPOIECCOB, AMIHUPUYECKUX |
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MTPUMEHEHHA.

JlabopaTopHoe 0OOpymOBaHHE IJIsi YYEHUYECKHX MPAKTUYECKUX pPabOT
dopmupyeTcsi B BUIE TEMATUIECKUX KOMIUIEKTOB U 00ECIIEYHBACTCS B pacuyére
OTHOTO KOMIUIEKTa Ha JByX oOydarommxcs. TeMaTHuecKue KOMILIEKTHI
71a060paTOPHOTO 00OPYIOBAHUS JOKHBI OBITHh TIOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUM aHAJIOTOBBIX U MU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBBIX JIA00OPATOPHUH.

OCHOBHBIMH LIETISIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIIOTCSI:

dbopMupoBaHHE HHTEpeca W CTPEMIICHHS OOydaroluxcsi K HaydYHOMY
W3yYEHWIO TPUPOJABI, pPA3BUTHE WX HHTEIUICKTYAIBHBIX M TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METO/JIe MO3HAHUS ¥ (POPMUPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIAM SIBIICHUSIM;

dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara HU3ydeHUs
OCHOB CTPOEHHSI MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;

dopmupoBaHHEe YMEHUH OOBSCHITH SIBICHUS C HUCIOJIb30BAHUEM
(du3NYecKrX 3HAHUN ¥ HAYYHBIX JIOKA3aTEIbCTB;

dopMHEpOBaHUE TPEACTABICHUN O PO (PU3UKU IUISI Pa3BUTHS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJIOTHU;

pa3BUTHE  TMPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oymymen
npoEeCCHOHATPHON NIeATEIIbHOCTH, CBS3aHHBIX C (DU3UKOHM, MOJIrOTOBKA K
JanpHeeMy o0y4eHHIO B 9TOM HalpaBJICHUH.

JlocTimxkeHne 3TUX Lesei 00ecreurnBaeTcsl peleHuEM CIIEIYIOMUX 3a71a4 B
mporiecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa30BaHuUs:

npuoOpeTeHre  CHCTeMbl  3HaHMM 00  o0mmX  (PU3MYECKHuX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIFOUAs MEXaHUKY, MOJEKYISPHYIO
Gu3MKy, >IEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPO(DU3UKY;

dopMHEpOBaHHE YMEHHUH TPUMEHSATh TEOPETUYECKUE 3HAHWS IS
00bsiICHeHUS] (PU3NYECKHUX SIBJICHUN B MPHUPOJIE M JJIS TPUHATHS MPAKTHYECKUX
pPEILICHUI B NOBCEIHEBHOW JKU3HU;

OCBOEHHE CMOCOOOB pelIeHHs pa3iHyYHbIX 3a7ad C SBHO 3aJaHHOU
buznyecKoil MOAEIBIO, 33/1a4, MOAPA3yMEBAIOLINX CAMOCTOSTEILHOE CO3/IaHue



¢u3nyeckoil MoJenH, aaeKBaTHOM YCIOBHSIM 3aJauyd, B TOM 4YHCIE 3aJad
WH)XEHEPHOTO XapaKTepa;

NOHUMaHUE (U3NYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMU CAMOCTOSATEIHHOTO TUIAHUPOBAHMS U TPOBEACHUS
¢u3nYecKuXx HKCINEPUMEHTOB, aHaIM3a W HHTEpHpeTanuu WHEGOpMaIuy,
oTpeAeNieHus JOCTOBEPHOCTHU MOJIyUYE€HHOTO Pe3yNIbTaTa;

CO3/1aHHE YCIIOBUH AJISl Pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pasBuTHEe WuHTEpeca K chepam mnpodeccHOHATBHOW AESITEIBHOCTH,
CBSI3aHHOW C (PU3UKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yrnyOn€HHBINA ypOBEHb
u3ydyeHus yuyeOHoro mnpeavera «@Du3uka» Ha YpOBHE CpPEIHETO OOIIero
oOpa3oBaHMsl BBIOMpAETCS OOYYAIOMIMMHUCS, IUIAHUPYIOIUMHU TPOJOKEHUE
o0pa30BaHMs O CHEHHMATBHOCTAM (PU3HUKO-TEXHHUECKOTr0 MPOpuUIIs.

Ha wusyuenune ¢usuku (yriayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO
obmero oopazoBanus orBoautcs 340 wacos: B 10 kmacce — 170 gacoB (5 gacos
B Heeno), B 11 kimacce — 170 gacoB (5 4acoB B HEAEIO).

[lpennaraempiii B mporpamMme mo (u3uKe mnepeyeHb JabopaTOpHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb J€1aeT BBHIOOP
NPOBEJCHUS JTA0OPAaTOPHBIX PabOT U OMBITOB C Y4YETOM HHAWBHUIYaAIbHBIX
0COOEHHOCTEN 00YyJarOIMIMXCS.



COJEPXAHME OBYUYEHUASA
10 KIIACC

Paszpnes 1. Hay4yHblii MeTOA NMO3HAHUS NPUPOABI.

Ousuka — QyHIaMeHTalbHas Hayka o npupope. HaydwHbrid merox
MO3HAHMS U METOJIbI UCCTIEA0BAaHUS (DU3UUECKUX SIBJICHUM.

OKCHEpUMEHT M TEOPHs B Ipolecce Mo3HaHus npupoasl. Habmonenue n
IKCIIEPUMEHT B (DU3HKE.

CriocoObl u3MepeHus: (PU3NYECKUX BEIUYMH (aHAJIOTOBbIE U LU(POBHIE
U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuil (QuU3MUYECKUX BenUYMH (aOCOMIOTHAsT U
OTHOCUTEJIbHASA).

MonenupoBanue (U3MYECKUX SBICHUM M TPOLECCOB (MaTepHalibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, HWACaIbHAs KHIAKOCTh, WICATbHBIMA Ta3,
TOYEUHbIN 3apsy). ' unoreza. ®uznueckuii 3aKOH, TPAHUIBI €TI0 TPUMEHUMOCTH.
dusnyeckas TeopHsl.

Ponpb 1 MecTo ¢usuku B GOpMUPOBAHNU COBPEMEHHON HAay4YHON KapTHUHBI
MUpa, B IPAKTUYECKON IEATEILHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne cuiabl TOKAa M HANPSDKEHUS B LIENM MOCTOSHHOTO TOKa IPH
MIOMOIIIHM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO C IIUPPOBOI maboparopueii nmo gusuke. [Ipumepsr nsmepenus
($u3NYECKUX BETMYHH MPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHUS.
Cucrema otcuéra.

[Tpsimast u 0OpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MaTepHalbHOM TOYKH, €r0 MPOEKUMU HAa OCU CUCTEMBI
KoopauHat. Tpaekropus.

[Tepemeliienre, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MAaTE€pUaIbHOM TOYKH, MX MPOEKIMH Ha OCH CHCTEMBI KOOPJIWHAT.
CrnoxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE  MNPAMOJIMHEMHOE  JABUKEHHE.
3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH, YCKOPEHUSI U MYTU MATEPUATILHOM TOYKHU
OT BPEMEHH U UX TpaUKu.

CBoOomHOE TazieHne. Y CKOpeHue CBOOOMHOTO mMajeHus. /[Bmxkenue Tena,
OpOILIEHHOIr0 IMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHONW TOYKU OT BPEMEHH U UX TPaPUKH.

KpuBosmmHenHoe paBwKeHHE. [IBKeHHME MaTepuallbHOW TOYKH  I10
OKPY>KHOCTH. YTJOBas M JUHEIHas cKopocTh. [lepuon n yactora oOpaiieHusl.
[lenTpocTpeMuTenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HIUAJIbHOE) U
MIOJIHOE YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHUYecKHe YCTpPOWCTBA M TEXHOJIOTMUECKHE MPOLECCHI: CIUIOMETP,
JBIKEHUE CHApsIOB, LENHbIE, NIECTEpEHYAThIE W PEMEHHBIE NEpeNayH,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopeinb CUCTEMBI  OTCYETA, WUIIOCTPALUKs. ~ KHUHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKECHHUS.

CriocoObI ucCeI0BaHMsI IBUKEHUIA.



NnmrocTpannst NPEeaenpbHOrO NEPEXOJa M M3MEPEHHME MIHOBEHHOU
CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUN C UCTIONb30BAHHEM MEXaHU3MOB.

[TaneHne Tes B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxkeHHs! Tena, OPOIIEHHOTO IMOJ yIiOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HampaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHre yriaoBOW CKOPOCTH B PEIYKTOPE.

CpaBHeHHE IyTEH, TPACKTOPUH, CKOPOCTEN JBUKEHUS OJHOIO M TOTO K€
TeJIa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3yyeHue HEpaBHOMEPHOIO JBWKEHUS C  LEIbI0  ONpPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

WN3mepenne  yckopeHus IIpM  NOPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
NIBIDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JBUKEHUU.

W3mepenne  yckopeHHs  CBOOOAHOTO  majgeHusi  (PEeKOMEHIOBAHO
WCIIOJIb30BaHUE ITU(POBOU JTAOOPATOPUH).

N3yyenue paBMXKEHUs Tena, OpOIIEHHOro TropHU30HTAIBHO. IIpoBepka
TUIOTE3bl O MNPAMOW MPONOPLUHUOHATBHOM 3aBHCUMOCTH MEXAY JajJbHOCTHIO
NOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3y4yeHue NBMXKEHMS Tejla MO OKPYKHOCTH C IOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne  3aBUCUMOCTH  TEpHOJa  OOpalieHus KOHUYECKOTrO
MasTHUKA OT €ro napameTpos.

Tema 2. lunamuxa.

IlepBoiii 3akoH Hprorona. MuepnumaneHble cuctemsl oTcuéra. [IpuHiumn
OTHOCHUTENBHOCTH  ["anmmnes. HewnnepuuanbHbie CUCTEMBI oTcuéra
(ompenenieHue, MpUMEPHI).

Macca Tena. Cuia. [IpuHuun cyneprno3uiuu CHil.

Bropoi 3akon HproTOHa 111 MaTepUanbHON TOYKHU.

Tpertunt 3axkoH HproTOHA 111 MaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHMs. DKBHBAJIEHTHOCTh TI'PABUTALIMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TspKkecTu. 3aBUCUMOCTh YCKOPEHHST CBOOOAHOTO MaJI€HHs OT BHICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETHI M OT Treorpaduyeckoil mUpoThl. JIBHKeHue
HEOEeCHBIX Tel W MX cIyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, nBmxkyiierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TtpeHue. Cuiia TpeHUSI CKOJBXKEHUSI U CUJIa TPEHUS
nokos. Koadpduument tpenus. Cuna CONpOTUBICHUS MPHU JABWKEHUU Tela B
MKUJAKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCHUTEIBLHOTO ABUKEHHUSI.

Hasnenue. I'mapocratnyeckoe nasienue. Cuina Apxumena.

TexHUYeCcKHe YCTpPOWCTBA U TEXHOJOTMYECKHE IMPOLIECCHI: MOAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

Habmionenune ABMKEHUS TeN B HHEPHHAIBHBIX U HEHMHEPIUAIbHBIX
CHUCTEMAxX OTCYETA.

[IpuHIIUIT OTHOCUTEIBLHOCTH.



KaueHne nIByX LWIMHAPOB WM I[IAPOB Pa3sHOM MacChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJCHCTBYIOLIEH MPWIOKEHHBIX K Tely CHI C
IIPOU3BENCHUEM MAaCChl Te€la HAa €ro YCKOPEHHE B HMHEPLUAIBHOM CHUCTEME
OTCYCTA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOICUCTBUSA TEIL.

N3Mepenune Macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHHUS MTOKOSI, KAUEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne paBHOACWUCTBYIOIIEH CHJI TpU JBWXKEHHUH Opycka IO
HAKJIOHHOU IIJIOCKOCTH.

[TpoBepka rUMmoOTE3Bl O HE3ABHUCHUMOCTH BPEMEHHU MABIKEHHUS OpycKa IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pa3sIie, OT X AePOopMaliH.

V3y4eHne IBIDKCHUS CHCTEMbI TEJl, CBS3aHHBIX HHTBIO, MEPEKHHYTOH
gyepe3 JIETKH OJI0K.

WUsmepenne  koddduimeHta  TpeHUS MO  BEIUYWHE  YIJIOBOTO
ko3 durmenTa 3aBUCUMOCTH Fop(N).

WccnenoBanne naBmwkeHUss Opycka 1O HAaKJIOHHOMW IJIOCKOCTH €
nepeMeHHBIM KO3 (DUIIEHTOM TPEHHSL.

M3ydeHne nBUKEHU Ipy3a Ha By C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpaliaTeabHOE JBUKECHHE
TBEpIOro Tena. MOMEHT CHibl OTHOCHUTENIBHO OCH BpauieHus. Ilnedo cuibl.
CrnoxxeHue cuJil, NPUI0KEHHBIX K TBEPAOMY Teiry. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKME IPOLIECCHI: KPOHIUTEHH,
CTPOUTEJBHBIN KPaH, pel€TUaThle KOHCTPYKLIHMH.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bunrsr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a60pamopHsle padombst, RPAKMUKYM.

HccenenoBanne ycnoBHM paBHOBECHS TBEPAOrO TeJld, MMEIOLIETO OCh
BpAILLECHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB U PACUYET CUII YIPYTOCTH.

M3y4yeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOMAAb ONOPBI.

Tema 4. 3axonst coxpanenus 6 Mexanuke.

NMnynec mMaTepuanbHOM TOYKHM, CHCTEMBI MaTEpHaJbHBIX TOYeK. LleHTp
Macc CUCTEMBI MaTEPUAJIbHBIX TOYEK. TeopeMa O ABMKEHHUH LIEHTPa Macc.

WMItyibC CUIIBI 1 ©I3MEHEHNE UMITYJIbCa TEJIa.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktnBHOE nBMXEHNE.

MomMeHT nmnysibca MaTepuanbHOM TOYKHU. [IpencraBienue o coxpaHeHUH
MOMEHTA UMITYJIbCA B LEHTPAIbHBIX MOJIIX.

PabGoTta cuimbl Ha MayoM W Ha KOHEYHOM TMepemenieHuu. ['padudeckoe
IIPEICTaBICEHUE PAOOTHI CHIIBI.



MoOIHOCTE CHIIBI.

Kunernueckass 3Heprusi MaTepualbHONM TOYkH. Teopema 00 M3MEHEHHH
KMHETUYECKOW DHEPTUU MAaTePUAIBHOU TOYKH.

[ToreHmanbHble U HENOTEHUMANbHbIE CWibl. [loTeHUManbHas 3HEprus.
[ToreHumanbHas SHEprus yIpyro n1e(pOopMUPOBAHHOM IPYKUHBI.
[ToreHnmanbHass BHeprust Tejaa B OAHOPOAHOM T'PABUTALIMOHHOM MOJE.
[ToTreHnmanbHass 3HEpPrus Tejaa B FPaBUTALMOHHOM II0JIE OJHOPOJHOIO IIapa
(BHyTpM M BHe wmapa). Bropas kocMuueckass ckopocTb. TpeTbsi KocMuUecKas
CKOPOCTb.

CBs3p paOOThl HEMOTEHIMAIBHBIX CHUJ C H3MEHEHHEM MEXaHHMYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPIUU.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHy/M s WI€AIbHOM MKUJIKOCTU KaK CIICICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPrUH.

TexHUYEeCKHEe YCTPOICTBA M TEXHOJOTMYECKUE IPOLECCHI: JIBHXKEHHE
pakeT, BOAOMET, KOMEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHue
Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

N3Mepenne MOIHOCTH CUJIBI.

M3MeHeHune 3Hepruu Teia Mpu COBEPIICHUU PadOTHI.

B3anmubIie nTpeBpallieHns] KHUHETUYECKOW U MOTEHIMAIbHON YHEPIUM NpH
JEUCTBUN HA TEJIO CUJIBI TSKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH NIPU CBOOOHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

M3mepeHne nMiysbca Tejia o TOpMO3HOMY ITyTH.

W3mepenne cuibl TSITM, CKOPOCTH MOJIEIH 3IEKTPOMOOWISI U MOIIHOCTHU
CHWJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJICOM CHUJIBI.

HccnenoBanre COXpaHEHHsI IMITYJIbCA MIPU YIIPYTOM B3aUMOJIEHCTBHH.

N3mepeHrne KUHETUYECKOI 3HEPTUH TeJla [0 TOPMO3HOMY ITyTH.

CpaBHeHHE H3MEHEHHUS] MOTEHIMATbHONW SHEPTUU NPYXKHUHBI ¢ paboTon
CUJIBI TPEHMUSL.

Omnpenenenne pabOThl CUIIBI TPEHUS NMPHU ABMKCHUM Tella MO0 HAKJIOHHOMN
IJIOCKOCTH.

Pa3znen 3. MousekyjsipHasi pu3nKa U TEPMOAMHAMUKA.

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOU MeOPUL.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIsIpHO-KHMHEeTHYeckoil Teopun (MKT), ux
onbiTHOE oOOocHOBanue. Jluddysus. bpoyHOBCckoe nBMKEHHE. XapakTep
JBVKEHUS M B3aUMOJICMCTBUS 4acTUL BemiecTBa. MoJenu CTpOEHHUs Ta3oB,
KHUIKOCTEH W TBEPABIX TEN U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneid. Macca u pasmepbl MoJsiekyn (atomoB). KonuuecTBo BemiecTsa.
[ToctrossHHass ABorajpo.

TemnoBoe paBHOBecue. Temmeparypa u cnocoObl e€ mamepenus. [lkana
temneparyp Llenbcus.

Mopenp uaeanbHOro rasa B MOJEKYJISIPHO-KMHETHUYECKOW TEOpHH:
YaCTHI[bI Fa3a JBUKYTCS XaOTUUECKU U HE B3AUMOJEHUCTBYIOT APYT C IPYTOM.

["a3zoBpie 3akoHBl. YpaBHeHue MeHaeneeBa—Knaneiipona. AOCOMIOTHAs
TemriepaTtypa (1mkana tremneparyp KenbBuna). 3akon Jlanprona. M3onpouecch



B HJEaTbHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe
IpeJICTaBICHNE U30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

Csi3p  MexAy JaBICHUEM M CPEAHEM KUHETHYECKOW SHeprueu
NOCTYIATEIbHOTO TEIJIOBOTO ABMKEHUS MOJEKYJ HACAIBHOIO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€AJIbHOTO Ia3a).

CBs3p  aOCONIOTHOM TeMmmepaTypbl TEPMOAMHAMHUYECKON CHUCTEMBI CO
CpeaHEN KMHETUYECKOW DHEPruer IMOCTYIATEIbHOIO TEIUIOBOTO JBUKEHHUS €€
YaCTUL.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE INPOLECCHI: TEPMOMETP,
OapomeTp, MOTy4YEeHUE HAaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu nBUKEHHUsI 4YaCTUL] BEILECTBA.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuceio pearbHOro OpOYHOBCKOTO JIBUYKEHUSI.

Juddysus KuIKocTei.

Mogens onbita llTepHa.

[IpuTskeHne MOJIEKYI.

Mopenu KpUCTAIIINYECKUX PEIETOK.

Habmonenue u nuccnenoBanue U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanne mporecca yCTaHOBIEHHs TEIUIOBOIO PAaBHOBECUS IIPU
TEII000MEHE MEXTy TOpsUeil U XOJI0IHOM BOJOM.

N3yyeHue m30TepMUYECKOro Ipolecca (PEKOMEHIO0BAHO HCIOJIb30BAHKE
1udpoBoit Taboparopun).

N3ydeHnne n30X0pHOTo MpoLecca.

W3ydenue nzobapHoOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSTHUA.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmonunamuueckass (T]]) cucrema. 3anaHvie BHEUIHMX YCIOBUW s
TEPMOJMHAMMYECKOM CHUCTEMbl. BHEmHWE W BHYTPEHHHME IAPAMETPBI.
[TapameTpsl TEPMOJMHAMUYECKON CHCTEMbl KaK CPCJHHE 3HAYCHHS BEJIMYMH,
ONMCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoguHaMuku. CamMoONpOU3BOJbHASA —peJlaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenp uaeanbHOro rasa B TEPMOAMHAMUKE — CUCTEMA YPAaBHEHUU:
ypaBHeHHe MenneneeBa—KnanelpoHa v BBIPAXEHHUE JJIs1 BHYTPEHHEU SHEPIUH.
YcnoBruss NPUMEHMMOCTH O3TOM MOJENN: HHM3Kasd KOHLEHTpALUsA YacTHll,
BBICOKHME TEMIIEpATyphl. BeipaxkeHue 11l BHYTPEHHEN YHEPTUM OJHOATOMHOIO
UJIEAJBbHOTO rasa.

KBa3ucraTnyecKkue U HeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHass paboTra B TepMoAMHAMuUKe. Bpruncienne paboThl MO
rpaduky mporecca Ha pV-auarpamme.

Temnmonepenaua kak cmoco®0  M3MEHEHUS BHYTPEHHEHW  SHEpTuu
TEPMOJAMHAMHUYECKON cHcTeMbl 0e3 coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOJIHOCTD, U3Ty4YEHHUE.

KonnyectBo Temmorel. TermoéMkoCTe Tena. YnaenbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenapHas TemiaoTa CropaHus
ToruBa. Pacu€r konmmuecTtBa TemoThl mpu Temonepeaaye. [lonstue 00
aanabaTHOM TIporiecce.



IlepBblli 3aKOH TepMOAMHAMUKM. BHyTpeHHsa dHeprusa. KomamdecTBo
TEIUVIOTBI W paboTa Kak Mepbl M3MEHEHHs] BHYTPEHHEW SHepruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3ak0H TEpMOAVWHAMMKH JUIsi PAaBHOBECHBIX IIPOLIECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI IPOXOAUT
eIMHCTBEHHAs aanadaTta. AGCOMIOTHAs TeMIepaTypa.

Bropoii 3akOH TEpMOIMHAMMKHA UII HEPABHOBECHBIX IPOLECCOB:
HEBO3MOKHO TMEpEeAaTh TEIUIOTY OT 0oJiee XOJIOJHOTO Tena K Oojiee HarpeTomy
6e3 xommnencanuu (Knaysuyc). HeoOpatumMocTh MpupoIHBIX MIPOIIECCOB.

[Tpuniumne! gectBus TermoBbix MammH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

OKOJIOTUYECKHE  aClEeKThl  HWCIOJIb30BAHUS  TEIUIOBBIX  JIBUTaTENEH.
TennoBoe 3arps3HEHNE OKPYKAIOIIEH CPEIbI.

TexHUUeCcKHe yCTPOWCTBA U TEXHOJIOIMYECKUE MPOLECCHI: XOJOJAUIbHUK,
KOHJMIIMOHED, TU3ETbHBIA M KapOIOpaTOPHBIM JBUraTeNd, MmapoBas TypOHHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3aLUUS «TEIUIOBBIX» OTXOJOB C
UCTIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHIM3ALUA OMOOPraHMYECKOTO TOILIMBA
JUISI BBIPAOOTKU «TEIIOBOI» U 3IEKTPOIHEPIHUH.

Jemoncmpayuu.

W3menenue TemnepaTypsl IpH aquadaTHyeCcKOM pacIupEHUH.

Bo3ngymnoe oruuso.

CpaBHEHHE y/IEIIbHBIX TEINTIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHHUsI BHYTPEHHEH SHEPTUH.

HccnenoBanue agunadbaTHOro mpoiiecca.

KomnbroTepHbie MOAENH TEIIOBBIX JBUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3mepenne ynenbHOU TENI0EMKOCTH.

HccenenoBanne npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue agunabaTHOro mpoiiecca.

N3y4yeHue B3aMMOCBSI3H 3HEPTUU MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U
TEeMIIEpaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Aepecammusie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcainusa. lcnapeHwe u KurmeHwe. Y AeibHas
TEIJI0Ta MapooOpa3oBaHUS.

HacpiienHsle M HeHachlllleHHbIE napbl. KayecTBEHHas 3aBUCHUMOCTh
IUVIOTHOCTH M JABJIEHUS HACBIIIEHHOIO IMapa OT TeMIepaTypbl, HX
HE3aBUCHMOCTh OT 00BbEMa HACBHIIICHHOTO Mapa. 3aBUCHUMOCTbH TEMIIEPATypPhl
KHUIICHMSI OT JaBJICHUS B KUIKOCTH.

BrnaxnocTts Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIaXKHOCTb.

Teépmoe Ttemo. Kpucraminueckue u amopduble Tena. AHU30TPOIUS
CBOWMCTB KpuUCTawIoB. lIlnaBneHne w kpucraumsanus. YIeiapHas TeEILIOTa
riaBneHus. CyOaumarusi.

Hebopmaruu TBEpHOro Tena. Pactspkenwe u cxatme. Crnsur. Mopymb
FOwnra. [Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacuvpeHue KUAKOCTENH U TBEPBIX Tell, 00BEMHOE U TUHEHHOE
pacuiupernre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHMH dYacTHIl BELIECTBa Kak
IPUYHMHA TEIJIOBOIO paclIMpeHUs TeJl (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPTHU B (PA30BBIX MEPEXOIAX.

YpaBHeHue TermiIoBoro OagaHca.



ITosepxuocTHOE HaTsDKeHNE. KOO GHIUMEHT IIOBEPXHOCTHOTO HATSDKCHUS.
Kanunnspuele sBneHus. JlaBieHWe TOJ HMCKPUBIEHHON IMOBEPXHOCTHIO
xuakoctu. Gopmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KHUIKUE
KpHUCTaJIbl, COBPEMEHHbBIE MAaTEPHUAJIBI.

Jemoncmpayuu.

TennoBoe pacmMpeHue.

CBolicTBa HaCBILIEHHBIX NAPOB.

Kunenne. Kunenne npyu noHM>KE€HHOM JTABJICHUU.

M3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OnbITHl C MBUTBHBIMU TUIEHKAMHU.

CMauuBaHue.

KanunnsipHsie sBICHHUS.

Moenn HeHBIOTOHOBCKOM JKUJIKOCTH.

CriocoObl M3MEpEHUs BIIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIINYECKOTO BEILIECTBA.

Buner nedopmanuii.

Hab6nronenue mansix nedgopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

M3yueHne 3aKOHOMEPHOCTEW UCTIAPEHNS JKUIKOCTEN.

W3mepenne ynenbHOU TEIIOTHI IIJIABJICHHUS JIBIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX NIAPOB.

H3mepenne aOCOMIOTHOM BIQXKHOCTH BO3/yXa M OLIEHKA MAaccChl MapoB B
IIOMEIIECHNH.

H3mepenne koddpuirenTa noOBepXHOCTHOTO HATSKEHHUSL.

N3mepenne moayis FOHra.

HccnenoBanne 3aBucuMOCTH AedopMariii  pe3MHOBOTO o0pasiia oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pasznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJie.

OnexTpuzauus TeJl U €€ MPOSBIEHUS. DJIEKTpUdYecKuid 3apsa. /[Ba Buaa
ANEKTPUYECKUX 3apsiaoB. [IpOBOAHMKH, IUANEKTPUKUA U IOJIYHNPOBOJIHHKHU.
OneMEeHTapHbIA 3JIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHMS 3JIEKTPUYECKOIrO
3apsna.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onektpuueckoe nose. Ero neiicTBue Ha 3EKTPUUECKUE 3apsibl.

Hanpsokéanocts  anektpuueckoro moinsi.  [IpoOueiit  3apsn.  Jlununm
HANPsHKEHHOCTH 3JIEKTPUYECKOro NoJist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[loTeHIMAIBHOCTD AJIEKTPOCTATHYECKOIO MOJIA. Pa3HOCTH mOTEHIIMAIOB 1
HarnpspbkeHue. [loTeHnmanbHas sHEpPrus 3apsia B JIEKTPOCTATUYECKOM IIOJIE.
[Torenuman saekrpoctaTudyeckoro mousst. CBsi3p HaNpsHKEHHOCTH MO U
Pa3HOCTH NOTEHLMAJIOB JUISl JIEKTPOCTATHYECKOr0 NOJIsA (KaK OJTHOPOJHOTO, TaK
Y HEOJHOPOJIHOTO).

[IpyHIMT CYNIEPIIO3ULNN dJIEKTPUUECKUX TIOJIEN.

[Tone Toueunoro 3apsina. I[lome paBHOMepHO 3apsikeHHOU chepsl. [lome
PaBHOMEPHO 3apsDKEHHOTO 10 00bEMy Inapa. [Tosie paBHOMEPHO 3apsiKEHHOH
OCCKOHEYHOH IUIOCKOCTH. KapTHHEI JIMHUI HANPSOKEHHOCTH O3THX MOICH H
HKBUIOTEHLIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3apsiI0B.

JIvdnexkTpuku B 3JEKTPOCTAaTHYECKOM — mose.  J(udnmekrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Kongencatop.  DnekTpo€MKOCTh  KOHAEHcCATopa.  DJIEKTPOEMKOCTb
IJIOCKOTO KOHJIEHCATOpA.

[TapannenbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenpHoe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO0 KOHJIEHCATopa.

JIBrKeHUE 3apsyKEHHOM YacTULIbI B OJTHOPOIHOM 3JIEKTPUYECKOM TOJIE.

TexHu4yeckue yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHI: AIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHHE DSJIEKTPONPHUOOPOB,
KOHJIEHCATOpHhI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO M MIPUHLIMI IEUCTBUSA DIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IJIACTUH.

Moguenb anekTpoctatndeckoro reaeparopa (Ban ge I'paada).

[TpOBOJHUKH B 3JIEKTPUUYECKOM I1OJIE.

DnexTpocTaThyecKas 3aluTa.

YCTpOUCTBO M JEHCTBHE KOHJEHCATOPA NOCTOSIHHOM W NEPEMEHHOU
EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIOLaau
IUTACTHH, PACCTOSIHUS MEXIY HUMHU U JUIJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprust 3JEeKTPUYECKOT0 MOJIA 3apsHKEHHOIO0 KOHIEHCATopa.

3apsziKa 1 pa3pska KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, npaKmuKym.

OneHka CHUJl B3aMMOJIEHCTBHS 3apSHKEHHBIX TEll.

Habmronenne mnpeBpamieHuss SHEPTUU 3apsHKEHHOTO KOHAEHCATopa B
DHEPTUI0 U3ITYYEHHUS CBETOAMO/A.

M3y4yeHue npoTeKkaHus TOKa B LIENH, COAEPKAILENH KOHAEHCATOP.

Pacrmipenenenne pa3HOCTH MTOTEHIMAJIOB (HampsKEHUs ) npu
N0CJIEOBATEILHOM COEMHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsaaa KOHAEHCATOPA Yepe3 pe3UCTOp.

Tema 2. Ilocmoannwiii 31eKmpuydeckuii mok.

Cuna Toka. [TocTosHHBIN TOK.

VYcaoBus  CyHIECTBOBAHHS  IMOCTOSIHHOTO — 3JEKTPUYECKOTO  TOKa.
Hcrounuku Toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma /15 ydacTka LeMH.

DNEeKTpUYECKOE  CONPOTHBJIECHHE.  3aBUCHUMOCTh  CONPOTHUBIICHUS
OJIHOPOJIHOTO NPOBOJHUKA OT €ro JUIMHBI M IUIOUIAJH MONEPEYHOIO CEUYEHHUS.
VY aenbHOE CONPOTUBIIEHNE BEILIECTBA.

[TocnenoBarenbHOE, napajienbHOE, CMELIaHHOE COEIMHEHNE
IPOBOAHUKOB. Pacu€r pa3BeTBIE€HHBIX JnekTpuyeckux nener. IIpasuna
Kupxroda.

Pabora snekrpuueckoro Toka. 3akoH J[xoymns—Jlenma.

MOIIHOCTh 3JEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIsEMas Ha
pe3ucrope.

OJIC m BHyTpEHHEE CONpPOTHUBIIEHHE HCTOYHHMKA TOKa. 3akoH Oma i
NOJIHOM (3aMKHYTOW) 3JEKTpUYEeCKOM wnenu. MONIHOCTh HMCTOYHMKA TOKa.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHnYeCcKkne yYCTpPOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: AMIIEPMETD,
BOJITMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON SJHEPTUU.

Jemoncmpayuu.



M3mepeHne CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS U1l pE3HCTOpa,
JamIbl HAKaJIUBaHUS U CBETOAMO/IA.

3aBUCUMOCTh CONPOTHUBJICHUS LUWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEYEHUS U MaTepraa.

HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKA OT CONPOTUBIIEHUS IPHU
NOCTOSIHHOM HaIlpSKEHUU.

[Tpssmoe wu3mepenue OJIC. KopoTkoe 3aMblkaHHe TrajbBaHUYECKOIO
AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bI coenHeHUs] ICTOYHUKOB Toka, DJIC bartapeii.

HccnenoBanre pa3HOCTH IMOTEHUMAIOB MEXKIAY IOJKOCAMU HCTOYHUKA
TOKa OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HccnenoBanre CMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

W3mepeHne ynenbHOro CONpOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT HANPSDKEHUS IS JIaMIIbI
HAKaJIMBAHMSL.

YBenuueHue npenesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIIEHHUSI HCTOYHUKA TOKA.

UccnemoBanne 3aBucumoctd OJIC TrambBaHMYECKOTO DJIEMEHTAa OT
BPEMEHU ITPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXKIY IMOJKOCAMU HCTOYHHUKA
TOKa OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCHUMOCTH IOJIE3HOM MOIIHOCTHM MCTOYHHMKA TOKA OT
CHWJIBI TOKA.

Tema 3. Toxu ¢ pazniuunvix cpeoax.

OnekTpuyeckas MPOBOAMMOCTb PA3JIMYHBIX BEIIECTB. JIEKTPOHHA
IPOBOJMMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTUBJIEHUS METAILIOB OT
TemiepaTypbl. CBEpXIPOBOAUMOCTb.

ONeKTpUYeCKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku.  CoOCTBeHHass W NpPUMECHass  MPOBOJUMOCTD
noJynpoBoJHUKOB. CBoICTBa p—n-niepexoa. [1oaynpoBogHIUKOBBIE TPUOOPHI.

DNEKTPUUYECKUI TOK B AJEKTPOJIUTAX. DIEKTPOIUTHYECKAS JUCCOLIUALIHSL.
Onektponus. 3akonbl Dapajes IjIs HIEKTPOIH3a.

DneKkTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBII
paspsan. PaznuuHele TMIIBEI CAMOCTOSTENBHOTO pa3pana. Monnus. [lnasma.

TexHUUEeCKUEe yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: Ta30pa3psIHbIe
JaMIIbl, 3JEKTPOHHO-Ty4YeBasi TpyOKa, MOJYyMpPOBOJHUKOBBIE MPUOOPHI: IHO,
TpaH3UCTOp, (OTOAMOJ, CBETOAMOJ, TalbBaHWKA, paUHUpPOBaAHHE MEIH,
BBIIUIABKA aJIOMUHHUSL, 3JIEKTPOHHAS] MUKPOCKOTIHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTHUBJIEHHS METAJIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl nekTposm3a dapazes.

W ckpoBoii paspsia 1 IpOBOJAUMOCTb BO3AYyXaA.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U MOJIYIPOBOJHUKOB.

ORHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, npaKmMuKym.

Hab6nronenue anekrponmsa.

N3mepenue 3apsiia OAHOBAIEHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  CONPOTHBICHUS TEPMOPE3UCTOpA  OT
TEMIEPaTypPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU TUO/A.

Pu3nyecKui NPaKTUKYM.

CrocoObl  u3MepeHus: (QU3MUECKUX BEIMYMH C  HCIOJB30BAaHUEM
aHAJIOTOBBIX M LHU(PPOBBIX H3MEPUTEIBHBIX MNPUOOPOB U KOMIIBIOTEPHBIX
JATYNKOBBIX ~ cHUCTEM. AOCOJIOTHBIE U  OTHOCUTENBHBIE MOTPEIIHOCTU
u3MepeHnil pusnueckux BeanunH. OLeHKa rpaHull MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHHMM, MCCIEAOBAaHUNA 3aBHCUMOCTEN
¢u3nyecKux BEJIMYWH, MPOBEpPKa MPEUIOKEHHBIX TUIOTE3 (BbIOOp M3 padorT,
ONMMCAaHHBIX B TEMAaTHYECKUX pa3aenax «YUEeHHYECKHH OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usukm yrioyonéanoro ypoBus B 10 kiacce
OCYILIECTBIISIETCS C YYETOM COJEP)KATENbHBIX MEXKIPEIMETHBIX CBSI3eH C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

MesicnpeOmemmnvie nonamus, C6A3AHHbIE C U3YUEHUEM MEMO006
HAYyYHO20 NO3HaHuUA: SBICHUE, HAay4YHBIH (akT, THUNOTe3a, (QuU3NYECcKas
BEJIMYMHA, 3aKOH, TeOopus, HAOIIOACHUE, OHKCIEPUMEHT, MOJEIUPOBAHHE,
MOJieb, M3MEpPEHHEe, TMOTPEIIHOCTH HW3MEPEHHUH, H3MEpHUTENIbHbIE MNPUOOPHI,
udposas Jabopartopusi.

Mamemamuxka: peuieHue cucteMbl ypaBHeHHU. JlunelHas ¢yHKIMS,
napabosnia, rumnepOona, uX TpaQUKd U CBOWCTBA. TpPUTOHOMETPUYECKUE
byHKIHMH: CHHYC, KOCHHYC, TaHTEHC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECCTBO. BEKTOPHI U UX MPOEKIMU Ha OCU KOOPIUHAT,
CJI0KEHHE BEKTOPOB.

Buonozusa: mexanumdeckoe MABIKEHHE B JKMBOM mpupoze, auddysus,
0CMOC, TEIUIO0OOMEH JKHMBBIX OPraHU3MOB, TEILIOBOE 3arps3HEHHUE OKpPYKaroIIen
CpeIbl, yTUIU3alusa OMOOPTaHUYECKOTO TOTUIUBA JIJIsl BBIPAOOTKU «TETIIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKEHHWE W KaNWUISPHbIE SBJICHUS B
IpUpOJIE, DNEKTPUUECKUE SIBICHUS B )KUBOU MIPUPOJIE.

Xumusa: D1UCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJEKYIL,
MOJIb BEIIECTBA, MOJISIPHAs Macca, MOJTy4YeHHE HAHOMATEepHaJIOB, TEIJIOBBIE
CBOMCTBa TBEPABIX TeJN, JKUIKOCTEH U Ta30B, JKUIKUE KPUCTAJLIBI,
JIIEKTPUYECKHE CBOWCTBA META/NIOB, DSJEKTPOJUTHUECKAs] JHUCCOLMAIINA,
rajibBaHUKa, HIEKTPOHHAS] MUKPOCKOTIHSL.

TI'eozpaghusa: BnaxxHOCTb BO3yXa, BETPhI, GApOMETp, TEPMOMETP.

Texnonozua:  npeoOpazoBaHWE  JBWKEHUH C  HUCIOJIb30BAHUEM
MEXaHU3MOB, YY€T CYXOrO0 U KHJAKOTO TPEHUS B TEXHHUKE, CTATUYECKUE
KOHCTPYKIUU  (KPOHIITEWH, pemeéTyaTble KOHCTPYKIMH), HCIOJb30BaHUE
3aKOHOB COXPAaHEHUS MEXaHUKU B TEXHUKE (TUPOCKOIM, BOJOMET U JPYTHeE),
JIBUTATEIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, ObITOBOM XOJOAMIBHUK,
KOHJMIIMOHEDP, TEXHOJOTUHU TMOIYYCHHs] COBPEMEHHBIX MaTepuajioB, B TOM
YlClie HAaHOMATEpUAIOB, U HAHOTEXHOJIOIMH, 3JEKTPOCTAaTHUECKasl 3alluTa,
3a3eMJICHUE AJIEKTPONPUOOPOB, Ta30pa3psAHbIE JaMIIbl, MMOJTYIPOBOJIHUKOBBIE
npuOOopHI, raJIbBaHUKA.

11 KIIACC

Pa3znen 4. JnekrpoanHamMuka.
Tema 4. Maznummnoe none.



B3anmonencTBre NOCTOSHHBIX MAarHATOB WM NPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. Bexktop MarHWUTHOM WMHAYKUMH. [IpuHIMO cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON UHIYKIIUU.

MarsuTHoOE€ 1oJjie NPOBOAHUKA ¢ TOKOM (MPSAMOro MPOBOJHHKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HalpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHME W MOAYJb. [[BH)KeHHE 3apsHKEeHHOU
YaCTULIBI B OJJHOPOIHOM MarHUTHOM moJie. Pabota cunbl Jlopenra.

MarununTtHOE nosne B BemecTse. PeppoOMarHeTUKH, Iapa- U JUaMarHeTHKU.

TexHuyeckue ycTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: NMPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TE€CTeP-MYyJIbTUMETP,
ANEKTPOABUTATEND SIKOOM, YCKOPUTENH 3JIEMEHTaPHBIX YACTHIL.
Jemoncmpayuu.

KaptuHa JMHMHA WHAYKIUMUA  MarHUTHOTO MOJS  IOJIOCOBOTO M
M0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KaptnHa mWHMNA MAarHUTHOW HWHAYKUWM TOJS JUJIMHHOTO MPSIMOTO
IIPOBOJHHUKA U 3aMKHYTOT'O KOJIBLIEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.

B3anmonenictBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJINTA.

Habmonenue ABMKEHUS My4yKa SIEKTPOHOB B MArHUTHOM TIOJIE.

Bs000500 JNEUCTBUS 3JIEKTPOU3MEPUTEILHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, npaKmuKym.

HccenenoBanre MarHUTHOTO ITOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTHKOB.

HccenenoBanne nevcTBUs MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

N3mepenue cunpl Ammepa.

M3yueHne 3aBUCUMOCTH CHJIbI AMITEpa OT CUJIbI TOKA.

OnpeneneHue MarHUTHOW HWHIAYKUMHA HA OCHOBE W3MEPEHUS CHIIbI
Awmmnepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBeHHE DNEKTPOMAarHWTHOM MHAYKIHMHM. IIOTOK BEKTOpa MAarHUTHOU
uHAyKuu. OJIC mHAyKOuu. 3aKOH 3JIEKTpOMarHuTHOM uHaykuun dDapazes.
Buxpesoe snekrpuueckoe nosie. Toku Pyko.

SJ1C nHayKUMU B MPOBOJHHUKE, IBHKYIIEMCS B OJJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenua.

NuaykTtuBHOCTh. KaTrylika MHAYKTMBHOCTH B ILENH MOCTOSHHOTO TOKa.
ABnenue camonHaykuuu. 9JIC caMOMHIyKIIHH.

DHeprust MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHu4yeckue yCcTporucTBa U TEXHOJOTUYECKUE MPOLECCHI: NHIYKIIMOHHAS
IIeYb, COJICHOWJ, 3aIIMUTA OT AIEKTPU3ALUU TEI NPU IBUKECHUM B MATHUTHOM
noJie 3eMJIH.

Jemoncmpayuu.

Habmtonenue sSBiIeHUS 37€KTPOMAarHUTHOM UHTYKITHH.

Uccnenosanne 3aBucumoctd DJIC MHOYKUMH OT CKOPOCTH H3MEHEHHUS
MAarHuTHOIO MOTOKA.

IIpaBuiio Jlenua.

[Tagenne MarauTa B alFOMUHUEBOM (MEIHOM) TpyoOe.



SIBneHre caMOUHIYKITUH.

Uccnenoanne 3aBucumoctn DJIC  caMOMHAYKIMH OT CKOPOCTH
U3MEHEHUS CHJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON WHAYKIIUU.

Onpenenenre MHAYKIUN BUXPEBOIO MarHUTHOTO TOJISL.

HccnenoBanue sBIEHUS CAMOUHIYKIIUH.

COopka MoIeH 3JEKTPOMAarHUTHOTO TeHEPATOPA.

Pa3nen 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenpHas cuctema. CBoOOIHBIE KOJIEOAHNUS.

[apmonnueckue  konebanus. KuHemaTtmueckoe W JTUHAMHUYECKOE
OMHCaHWE. DHEPreTUYecKoe OMUCaHhe (3aKOH COXPAHEHHS MEXaHMYeCKON
sHepruu). BelBoA AMHAMHYECKOTO OMHCAHMS TAPMOHUYECKUX KOJIeOaHUI U3 HX
HEPreTUYECKOTO M KHHEMATHYECKOTO OMHUCAHUS.

Awmrutyna u dasza xonebanuii. CBsI3b aMITTUTY Bl KOJIEOAHUN UCXOTHOM
BEJIMUMHBI C aMIUTUTYAaMU KoJieOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepuox m wactota konebanuii. Ilepuoa manbix cBOOOIHBIX KOJeOaHUU
MaTeMaTHYecKoro MasTHHKa. lleproa cBOOOMHBIX KoneOaHUI HPY>KHHHOTO
MasiTHUKA.

[lonatue o 3aTyxatrommx kojeOaHUsIX. BbIHyXIeHHBIE KOJICOAHMS.
Pe3onanc. Pe3onancnas xpuBas. BnusHue 3aryxaHus Ha BUJ PE30HAHCHOM
KpUBOl. ABTOKOJIE0aHUSI.

TexHudyeckue yCTpOCTBA M TEXHOJOTHYECKHE MPOLECChl: METPOHOM,
4achl, Ka4ellu, My3bIKaJbHble HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKECHUS.

Habmronenue He3aBUCMMOCTH MEpUOa MaJbIX KOJICOaHU Ipy3a HA HUTU
OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarmomMX KojeOaHUN UM 3aBHCHUMOCTH TepHoja
cBOOOAHBIX KOJIEOAHUN OT COTPOTUBIICHUSI.

HccnenoBanue konebGaHWi Tpy3a HAa MACCHBHOW MPYXHUHE C IEIBIO
dbopMupoOBaHUA MTPEACTaBICHHUN 00 UICAIbHON MOJENN MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPU KOJIeOaHUIX rpy3a Ha MPY>KUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, npaKmuKym.

W3mepenne nepuona CBOOOAHBIX KOJEOAHWN HUTSHOTO U TMPYXKUHHOTO
MasiTHUKOB.

W3ydeHrne 3aKOHOB JABIKEHHUS Tela B XOJ€ KOJeOaHWW Ha yHmpyrom
NOJIBECE.

W3ydeHre ABMKEHUS HUTSHOTO MasITHUKA.

[Tpeobpa3zoBanue 3HEPTUU B MPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIeOaHuUi.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUI.

Tema 2. Inekmpomaznummnoie Ko1edanus.

KoneGatenbupiii koHTYyp. CBOOOJHBIE 3MEKTPOMArHWTHBIE KOjeOaHUs B
ujieabHOM KoseOartenbHOM KoHType. Popmyna TomcoHa. CBsi3b aMIUIATY /b
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHIIBI TOKa B KOJIE€OATeIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM K0Je0aTeIbHOM KOHTYpE.



3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHHUs. BoIHyX/1€HHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE H
JeMCTBYIOIEE 3HAUCHHE CHJIBl TOKAa M HAIpPSDKEHUS TMPH Pa3IU4HON (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CrHycouIanbHbIN MEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B L€ CUHYCOUJIAJIbHOTO IEPEMEHHOIO TOKA. P€30HaHC TOKOB.
Pe3onanc HanpspkeHUN.

Uneanpupiii Tparnchopmarop. [IpousBoacTBo, mepegada u moTpedsieHHe
AIEKTPUYECKOU JHEPTUU.

OKOJIOTUYECKHE PHUCKUA TIpPH IMPOHU3BOACTBE 3JeKTpo3Hepruu. KynbpTypa
VCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE IIPOLIECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jemoncmpayuu.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTh YaCTOTBl CBOOOJHBIX KOJIE€OAHUN OT HHIAYKTUBHOCTH U
€MKOCTHU KOHTYDA.

OcuuIorpaMMbl 3J€KTPOMAarHUTHBIX KOJeOaHuH.

['eHepaTop He3aTyXarIKX IEKTPOMArHUTHBIX KOJIeOaHuH.

Mojiesnb 3JIEKTPOMAarHUTHOTO TeHEPATOpAa.

BrinyxeHHble CHHYCONIaIbHbIE KOJIeOaHusI.

PesucTop, kaTymka MHIYKTUBHOCTH M KOHJAEHCATOP B LIETIH NEPEMEHHOTO
TOKA.

Pe3onanc npu mocinenoBaTENbHOM COEAVMHEHUH PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJEHCATOPAa.

YCTpoiCTBO M IPUHITUT ICUCTBUS TpaHCPOpMATOPA.

Mojenb JIMHUY 3IEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3yuenue tpancopmaropa.

HccenenoBanne nepeMEHHOIO TOKA Yepe3 MOCIE0BATENIbHO COCAUHEHHbIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

Habmtoienue 3neKTpoMarHUTHOTO PE30HAHCA.

HccnenoBanue pabOThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbL.

MexaHuueckue BOJHBI, YCIOBHS HMX pacnpoctpaHeHus. I[lonepeuneie u
IPOJOJIbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpaKE€HUE, MpeoMiieHue, HHTepdepeHus u
TP PaAKIHS.

3Byk. CkopocTth 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpss3HEHUE OKPYKAOLIEN CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. YCJIOBHUS HW3JIyYEHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3anMHasi opueHTanust BEKTOPOB B AIIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE, NPEIOMIICHHE,
NoJIsIpU3aIysl, UHTeppepeHLus U Tudpakuus.

[IIkana 31eKTpOMArHUTHBIX BOJH. [I[puMeHeHrEe 3IeKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIIMIIBI pagUOCB3H U TeNEBUAEHU. Pagnookamms.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.



TexHUYEeCKHEe YCTPOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHBIE
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-
ne4b, yIbTPAa3BYKOBAs IMarHOCTHKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OOpa3oBaHue 1 PaCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

Koneomromeecs T€10 Kak ICTOYHHK 3BYKA.

3aBUCHUMOCTH JAJUHBI BOJHBI OT YaCTOTHI KOJICOaHHIA.

Habmoienue orpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unarepdepeHny u AUPpakiini MEXaHHUEeCKUX BOJIH.

AKyCTHYECKHI pE30HAaHC.

CBolicTBa ynbTpa3ByKa U €ro MIPUMEHEHUE.

Habmronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW U
4acTOTON KojeOaHuH.

HccnenoBaHnne  CBOMCTB — AJEKTPOMATHUTHBIX — BOJIH:  OTPa)KEHHE,
npenoMIIeHUE, ONApU3alus, AMPpakius, UHTepHepeHIIHs.

OOHapyxeHue HHPPaKpacHOTO U yIbTPAPUOIETOBOIO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamMonuHEHOE pacHpPOCTPAaHEHHE CBETA B OOHOPOAHOM cpexae. Jlyu
cBera. ToYeyHbIM UICTOYHMK CBETA.

OTtpaxeHnue cBera. 3akoHBI OTpaxkeHHs cBeta. [locTpoenue nzoOpaxeHui
B TuI0cKOM 3epkane. Cepuueckue 3epkana.

[lpenomnenue cBera. 3aKOHBI MpPENOMJICHUS CBeTa. AOCOIIOTHBIN
NoKaszareyib  npenoMiaeHus. OTHOCHUTENbHBIM MOKa3aTelb  MPEJIOMIIEHUS.
[ToCTOAHCTBO YacTOTBI CBETAa M COOTHOLIEHWE JJIMH BOJIH NpPH MEPEX0Je
MOHOXPOMATHYECKOI'0 CBETA YEPE3 IPAHMILY Pa3zena IBYX ONTUYECKUX CPEI.

Xon nyueii B npusme. Jucnepcust cBera. ClIOXKHBIN COCTaB OEJIOro CBeTa.
IBer.

[lonnoe BHyTpeHHee oTpaxeHue. [IpemenpHbIE  yroa  IMOJHOTO
BHYTPEHHETO OTPAKEHUSI.

CoOuparomie u pacceuBarolue JuH3bL. ToHkas muH3a. DokycHoe
paccTosHUE M ONTHUYecKas CUiIa TOHKOM JMH3BI. 3aBHCUMOCTH (DOKYCHOTO
paccTosHUSI TOHKON c(epruecKoi JHH3bI OT €€ TeOMETPUH U OTHOCUTEIHHOTO
MIOKa3aTelIsl MPETOMIIEHUS.

@opMysa TOHKOU JUH3BL. Y BEIMYEHUE, 1ABAEMOE JIMH30M.

Xoa Jiyda, NpOMIEAIIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ IIaBHON
ontuyeckoil ocu. IlocTpoeHne wu300pak€HUIl TOYKM W OTpe3Ka NpsSAMOMl B
cOOMpAIOIIMX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Pazpemaromasi cnocobHocTh. [maz  kak
ONTHYECKAsi CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTUKH.

Bonnoas ontuka. Untepdepeniuus cera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOACHUS MAaKCHMyMOB M MHUHHMYMOB B HMHTEpP(EPEHLHUOHHOU
KapTUHE OT JIBYX KOIEPEHTHbIX HWCTOYHHKOB. [IpuMmepnl KiacCuyecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakums cBera. JudpakimonHas pemérka. YClIoBHE HAONMIOACHUS
[JIABHBIX MAaKCMMyMOB TIpU TNaJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUQPPAKIIUOHHYIO PEIIETKY.

[lonspuzanus ceera.



TexHUUecKHe yCTPOICTBA M TEXHOJOIMYECKUE MPOLECCHl: OYKH, JIyMa,
nepuckor, ¢oroanmnapar, MUKPOCKOI, IPOSKIMOHHBIN anmnapar, MpOCBETICHHE
OINTHKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npeaomMiIeHUs CBETA.

Habntoienne noaHoro BHyTpEHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne Xo/Ja CBETOBBIX IIYYKOB YEpe3 IJIOCKONApaJUIENIbHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.

Mopenn MUKpPOCKOIIa, TEJIECKOMNA.

Hab6nronenue nnatepdepeninm cpera.

Hab6nronenue 1iBeToB TOHKUX TUIEHOK.

Hab6nronenue audpaximm ceera.

W3ydenne quppakiMOHHON PEIIETKH.

Habnronenne nudpakiimoHHOTO CIIEKTpA.

Hab6nronenue aucnepcun cBera.

Habmronenue nonsipuszanuu cBeTa.

[TpumeHeHue NoIApOUI0B JUIsl U3yUYEHHS] MEXaHHUYECKHX HAIPSIKEHUH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmuKym.

M3mepeHne nokasaTessi NpeJOMIICHHS CTEKIIA.

HccnenoBanne 3aBucUMOCTH (POKYCHOTO PACCTOSHUS OT BemiecTBa (Ha
IPUMEPE KUJKHUX JIUH3).

H3mepenne (poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JIMH3HI.

[Tonmyuenue n300pakeHus: B CUCTEME U3 JIBYX JIH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpdEpeHIINH U TOISPU3AILUHN CBETA.

N3yyenue mongpu3alMi  CBETa, OTPAXKEHHOIO OT  IOBEPXHOCTH
JUDJIEKTPHKA.

N3yuenue naTepepeHInm 1a3epHOro U3IyuYeHUs Ha ABYX LIEISIX.

Hab6nronenune aucnepcun.

Habmonenue u uccnenoBanue AuppakiinoHHOTO CIEKTpA.

N3Mepenune 1iMHbl CBETOBOW BOJIHBI.

[Tomyyenne  cmekTpa  M3JIy4YEHUs  CBETOAMOJAa  IPU  [OMOIIM
TU(PPAKITUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH.

['paHuipl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuKu. IlocTtynartsl
CHeLUaIbHON TEOPUU OTHOCUTEIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHOM uHTepBai. IIpeoOpaszoBanus Jlopenna.
VYcaoBue npudMHHOCTH. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKPAILECHUE JITUHBI.

OHeprusi 1 UMITYJIbC PEJIITUBUCTCKON YaCTULIBI.

CBsi3p Maccbl C DHEpPrueidl W HUMIIYJIbCOM PEISTUBUCTCKOW YaCTULBI.
DHeprus Mmokos.

TexHUYEeCKHE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIyTHHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIe PabOThI, MPAKTUKYM.

OnpeneneHue HMMIYJAbCA M DHEPrUM  PEISTUBUCTCKUX dYacTull (1O
¢doTrorpadusiM TPEKOB 3apsIKEHHBIX YaCTHUI] B MATHUTHOM I10JIE).

Pasznen 7. KanToBasi pusuka.



Tema 1. Kopnyckyaapho-801H0801 0yanusm.

PaBHOBecHOE TemoBOEe uU3MydeHHE (M3IydeHHE aOCOIMIOTHO UYEPHOTO
tena). 3akoH cMenieHus Buna. I'unotesa [1nanka o kBaHTax.

®doToHBI. DHEPrusi U UMITYJIEC (POTOHA.

®oroadpdexr. Ombitet A. I'. CromeroBa. 3akoHbl (orodddekTa.
VYpasuenue DitnmreitHa 17151 poroaddekra. «Kpacnas rpanuna» pororddekra.

JlaBnenue cBera (B YAacTHOCTH, [aBJ€HHE CBeTa Ha a0COJIOTHO
MOTJIONIAIONIYI0 M a0COJIFOTHO OTpaXkarollyr MoBepxHOCTh). Omnbitel I1. H.
JleGenesa.

BosHoBbI€ cBolcTBa yacThll. Bonnsel ne bpoia. JinvmHa BosHb! ne bpons
U pa3Mepbl 00JIaCTH JIOKaNU3aluu ABMXKYIIEHCS 4acTuipl. KopmyckynspHo-
BOJIHOBOM Jyanu3M. Judpakius 371eKTpOHOB Ha KpUCTAILIAX.

Crnenuduka U3MEpPEHUN B MUKPOMMUPE. CooTHoeHus
HeomnpeaenénHocrel ['elizendepra.

TexHUYeCcKHe yCTpOMCTBA U TEXHOJOTMYECKUE IMPOLIECCHI: CIIEKTPOMETD,
¢dorosneMeHT, (HOTOTATUMK, TYHHEIBHBIH MHMKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(hPexT Ha yCTaHOBKE ¢ IMHKOBO MJIACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodddekra.

HccnenoBanre 3aBUCHMOCTH  CONPOTHUBJIEHUS MOJYIPOBOJHUKOB OT
OCBEILICHHOCTH.

Ceeroauo.

Conneynast GaTapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKxmuKym.

Hccnenoanue hoTopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBaHnne 3aBUCMMOCTH  CWJIBI  TOKa 4€pe3 CBETOAMOA  OT
HaIPSHKEHUS.

Tema 2. Qusuxa amoma.

OneITHl IO UCCIIEOBAHUIO CTPOEHMs aTtoMa. [lnaHeTapHast Moaens aToMa
Pezepdopna.

[loctynatet bopa. M3nyuenue u moriouieHre (GOTOHOB MpU MEPEXoje
aToOMa C OJHOTO YPOBHSI SHEPIUU Ha JIPYTOH.

Bunbl cnextpoB. ClieKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

CrioHTaHHOE U BBIHYKJICHHOE M3JIy4eHHE cBeTa. Jlasep.

TexHu4yeckue yCTporuCTBa U TEXHOJOTHUYECKUE MPOLECCHI: CIEKTPAIbHbBIN
aHan3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMIBIOTEP.

Jemoncmpayuu.

Mopguens onsita Pesepdopna.

Habmoienue nuHeRvaTbIx CrieKTPOB.

YCTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIUX YACTHLI.

OmnpeneneHue JJIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

Habmroienue nuHeRvyaToro CexkTpa.

HccnenoBanue CHEKTpa Ppa3peKeHHOIO0 aTOMAPHOIO  BOJAOPOJA M
U3MepeHne nocTossHHoM Pundepra.

Tema 3. Quzuka amomHo20o A0pa u INEMEeHMAPHBIX YACMULY,.

Hyxnonnas mozaens siapa I'eitsendepra—Banenko. 3apsia suapa. MaccoBoe
yucio sapa. U3otonsl.



PamnoaktuBHOCTh. Anb(a-pacmnan. DNeKTPOHHBIA M MO3UTPOHHBIN OeTa-
pacraj. ['amma-u3nydeHue.

3aKOoH paJAMOAaKTUBHOTO pacnaja. PaamoakTWBHBIE M30TOIBI B MPHUPOJIE.
CBolicTBa MOHU3HUPYIOUIETO U3Iy4YeHUs. BiausiHue painOakKTUBHOCTH HA >KUBBIE
oprann3mbl. EctecTBeHHbIN PoH u3nydenus. Jlo3umerpusi.

OHeprus CBSA3M HyKJIOHOB B siape. Saepubie cuibl. Jedekt maccho spa.

Snepuble peakuuu. JleneHne wu cuHTE3 Anep. SIEepHbIE PEAKTOPHL.
[TpoGnieMbl ympaBisieMOro TEPMOSIIEPHOTO CHHTE3a. DKOJOTUYECKUE ACTIEKTHI
pa3BUTHS SIAEPHON SHEPTETUKH.

Mertoapl perucTpaliy U UCCIEN0BaHUS IJIEMEHTAPHBIX YaCTHLL.

@dyHIamMEHTaJIbHbIE B3aWUMOJEUCTBUA. DapuOHBI, ME30HBI U JICNITOHBIL.
[IpencraBnenne o CrangapTHOM Moaenu. KBapk-IitoOHHAst MOJENb aIpOHOB.

®dusuka 3a npegenamu CranaapTHON Moaenu. TémHas MaTepust U TEMHas
DHEPTHUS.

EnuHcTBO u3nveckoil KapTHHBI MUDA.

TexHu4yeckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SOEpHBIM PEAKTOpP, TEPMOSIAEPHBIM PEAKTOpP, ATOMHAas
O0omM0a, MAarHUTHO-PE30HAHCHAsI TOMOTpadHsl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB 4yacTHI] (IO TOTOBBIM QoTorpadusim).

HccnenoBanue paiMoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydenue nornomieHus 0eTa-4yacTHI] aTIOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPHU3UKH.

Otamnbl pa3BuTUs acTpoHOMuUH. llpuknanHOoe W MHPOBO33PEHYECKOE
3HAYeHHE AacTPOHOMHUU. [IpUMEHMMOCTb 3aKOHOB (U3MKH A OOBSICHEHUS
IPUPOJIBI KOCMUYECKUX 0OBEKTOB.

Meroabl acTpoHOMHYECKUX HcciaenoBaHuil. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJAUOTENIECKOIbI, BHEATMOC(EpHask aCTPOHOMHUSL.

Bun 3Bé€3nHoro HebGa. Co3Be3nusi, sipKkue 3BE3/BI, TUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucTeMa.

Connue. ConmHeuHas akTUBHOCTh. MicTounuk sHeprun CoJiHIa v 3BE3.

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU. JlmarpamMma «CHEKTpajJbHBIN
KJIACC — CBETUMOCTBY». 3BE3/bI IVIABHOW MOCIEAOBATENIBHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTbY» JUIs 3BE3] INIABHOM IOCIIENOBATENBHOCTH. BHyTpeHHEee
ctpoenue 3B€311. COBpEMEHHBIE NPEICTABIEHUS O IPOUCXO0KICHUN U IBOJIFOLIUU
ConHua u 3B€311. JTarbl )KU3HU 3BE3 .

Mneunstii [IyTe — Hama I'anaktuka. [lonoxenne u neumxenune CosiHIA B
['amaktuke. Tunel ramaktuk. Paguoramaktuku u kBaszapbl. UEpHbIE IBIPHI B
A/Ipax rajJakTuk.

Bcenennas. Pacummpenue Bceenennoil. 3akon Xa60ma. PasOeranue
ranaktuk. Teopus bonsioro B3pseiBa. Penukrosoe n3nyyenue.

Macmrabnas ctpykrypa Beenennoit. MeraramakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGmronenuss  3BE3gHOrOo  HEOGA  HEBOOPYXKEHHBIM  TJa30M  C
UCIIOJIb30BAHUEM KOMIBIOTEPHBIX NPHJIOKEHUIN IJIs1 ONPEACIICHUS MOJIOKEHUS
HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nusi CeBEepHOro
NOJIyIIApUs U APKHUE 3BE3/IBI.

Habmionenuss B Tteneckon JlyHbI, IUTaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOILJICHHM.



Pu3nyecKui NPaKTUKYM.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH C  HCIOJB30BAaHUEM
aHAJIOTOBBIX M LHU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYNKOBBIX ~ cHUCTEM. AOCOJIOTHBIE U  OTHOCUTENBHBIE MOTPEIIHOCTU
u3MepeHnil pusnueckux BearnunH. OLeHKa rpaHull MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHMM, MCCIEAOBAHUNA 3aBHCUMOCTEN
¢u3nyecKux BEJIMYWH, MPOBEpPKa MPEUIOKEHHBIX TUIOTE3 (BbIOOp M3 padorT,
ONMCAHHBIX B TEMATHYECKUX paszienax «YUYEeHUYECKUH HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O06o01maroiee NOBTOPEHUE.

OO0oOmeHue ¥ cucTeMaTH3alUsl  COJEp)KaHUs  Pa3leNioB  Kypca
«Mexanuka», «MonekynapHas dusnka u TEPMOJAUHAMUKAY,
«dnexktponuHamuka», «Komnebanus u BoiaHb, «OCHOBBI CHEIMAIBLHON TEOPUU
oTHOCUTENbHOCTHY», «KBanTOBas (usukay, «DIEMEHTHl AaCTPOHOMHH U
acTpoU3UKm».

Ponp Qusuku u acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M STHUYECKOW cdepax NesATEIbHOCTH 4YENOBEKa, POJib U MECTO
GU3MKM M aCTPOHOMHUHU B COBPEMEHHOM HAayYHOW KapTHHE MHUpA, 3HAYCHUE
ONMCATENIbHOM, CUCTEMAaTH3UPYIOIIEH, OOBSICHUTEILHOM M IMPOTHOCTUYECKOMN
byHkuit puznyeckoit Teopun, posib (HU3NYECKON Teopuu B (POpMHpPOBAHUU
NpEeJCTaBICHUNA O (PU3MUECKON KapTUHE MHpa, MECTO (PU3MUECKOW KapTHHBI
MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IMPEACTaBICHHUI O
IPUPOJE.

MexnpeaMeTHbIe CBA3M.

Wzyuenne kypca ¢usukm yrioyonénHoro ypoBHs B 11 kiacce
OCYHIECTBJISIETCS € YYETOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3E€H C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemnsie nonamus, C6A3AHHbLIE C UYYEHUEM MEMO006
HAYyYHO20 NO3HaHuA: SBICHUE, Hay4YHBIH (akT, THUNOTe3a, (GuU3NYECKas
BEJIMYMHA, 3aKOH, TEOpus, HAOJIOIEHHE, SKCIEPUMEHT, MOJEINPOBAHUE,
MOJieb, M3MEpPEHHEe, TMOTPEIIHOCTH HW3MEPEHHH, H3MEpHUTENIbHbIE MNPUOOPHI,
udpoBas Jabopartopusi.

Mamemamuka: pemieHUE CUCTEMbl YPAaBHEHUU. TpPHUrOHOMETPUYECKHE
byHKIHMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMU HA OCU KOOPJIHHAT,
CloKeHHe BeKTopoB. IIpousBoanbie sneMeHTapHbIX (yHkunid. [IpusHaku
no00us TPEyroJbHUKOB, OMpPEEICHUE TUIOMAAN TUIOCKUX (Uryp u oobéma
TeN.

Buonozua: snextpuyeckue sSBICHUS B XUBOM MpUpoJe, KojeOaTenbHbIe
JBIKEHUS B JKMBOM NPHUPOAE, 3KOJOIMUYECKHUE PHUCKHA IpPU MPOU3BOICTBE
AIIEKTPOIHEPIUH, DSJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH Ccpensbl,
yJIbTPa3BYKOBasi JMATHOCTUKA B MEAMIIMHE, ONTHUYECKUE SIBICHUS B KUBOU
IPUPOJE.

Xumua: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa
TBEPABIX Te€J, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN AaHAJIN3.

I'eocpagpua: marnuTHBIE TIONMIOCA 3E€MIIM, 3aJi€KUM MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, celicMorpad.

Texnonocusa: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoBUraTeNb SIkoOU, reHepaTop MEPEeMEHHOTO TOKa, HHAYKIIMOHHAS TeUb,
JUHUM  DJIEKTpOIlepeaad, JJEKTPOJBHMrareib, paxap, paJuoONpUEMHUK,



TEJNEeBU30p, aHTeHHa, TeiaepoH, CBU-meus, ynpTpa3BykoBas AMArHOCTHKA B
TEXHUKE, MPOCKIIMOHHBIN anmapaT, BOJOKOHHAs OMNTHKA, COJMHEYHas Oartapes,
CIIyTHUKOBBIE IPUEMHHKH, SIEPHAS JHEPIeTUKA U IKOJOTMYECKHE ACIEKThI €€
pa3BUTHA.



[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOITPAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHLBIE PE3VJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJibTaThl OCBOEHHUs y4yeOHoro mnpeamera «Dusmka»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIHOCOOHOCTh  OOydYarommxcs
PYKOBOJCTBOBATHCS C(I)opMHpOBaHHOﬁ BHYTPEHHEW MO3UIMENA JIMYHOCTH,
CHCTEMOH LICHHOCTHBIX OPHEHTALMi, MO3UTHBHBIX BHYTPECHHHX YyOCKICHHH,
COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBa,
pacIIMpEeHUEe JKU3HEHHOIO OMNbITa W OIbITa JEITEIIbHOCTH B MpoLecce
peann3anuy OCHOBHBIX HAIPaBJICHUN BOCIHUTATELHON NEATEILHOCTH, B TOM
YHUCJIE B YACTH:
rpaKAaHCKOI0 BOCIIUTAHUA:
e CchOPMUPOBAHHOCTh TPAXKAAHCKOW TMO3MIMHU OOYYaIOLIErocs Kak
AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBa;

® TNPUHATHE TPAJUIMOHHBIX OOIIEUETOBEYECKUX TyMAaHUCTUYECKUX U
JEMOKPATHYECKNUX LIEHHOCTEW;

® TOTOBHOCTh BECTHM COBMECTHYHK JI€ATEIBHOCTH B  HMHTEpecax
rpaXIaHCKOro  OOIIecTBa, y4yacTBOBaTh B CAMOYINpPAaBICHHUM B
o0pa30BaTeNbHON OpraHu3aluy;

® YMEHUE B3aWMOJECHCTBOBAaTh C COLMUAIbHBIMH HWHCTUTYTaMH B

COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;
® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM IESITEILHOCTH.
NATPHOTHYECKOT0 BOCTIMTAHMSA
e Cc(hHOpPMUPOBAHHOCTH  POCCHMCKON  TPakXMTAHCKOW  HMICHTUYHOCTH,
NaTpUOTU3MA;

® [[EHHOCTHOE€  OTHOLIEHWE K  TOCYJApCTBEHHBIM  CHUMBOJIAM,
TOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (DU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

¢ chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

® CIOCOOHOCTh OLIGHWBAaTh CHUTYallUl0 M TNPUHUMATh OCO3HAHHBIC
pELICHHs, OpPUEHTUPYACh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YYEHOTO;

® 0CO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUNBOTO OYAYIIETO.
ICTETHYECKOr0 BOCIIMTAHUS:

® DOCTETUYECKOE OTHOLIEHWE K MUpY, BKJIIOYas 3CTETHKY Hay4HOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKOUN HAYKE.
TPYAOBOI0 BOCIMTAHUS:
® UHTEpeC K pa3nuyHbIM chepam mpodeccHoHaNTbHON NeITeIbHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, yMEHHE COBEpIIAThH
OCO3HaHHBIM  BbIOOp Oyaymiedt mpodeccun ©  peaar30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIIaHbI;
® TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U CaMOOOpPA30BAHHIO B
o0ractu (PM3HMKHU Ha MIPOTSHXKEHUU BCEH KU3HHU.
IKOJIOTHYECKOT0 BOCIIUTAHMSA:

¢ chOpPMUPOBAHHOCTD 3KOJIOTUYECKOMN KYJIbTYPBI, OCO3HAHME

rJI00aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

® [UIAHUPOBAHUE U OCYLIECTBJIEHHUE JNCUCTBUM B OKPYXAIOLIEH Cpele Ha

OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;



paciIMpeHne OMbITa JESITEIbHOCTH SKOJIOTHYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 1O (hU3HKE.

HECHHOCTH HAYYHOI'O IIO3HAHUA:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (DU3UIECKON HAYKH;

OCO3HaHME IIEHHOCTU HAYYHOU JEATEbHOCTH, TOTOBHOCTh B IPOIIECCE
n3y4eHUs: (U3UKU OCYIIECTBIISTh MPOEKTHYIO U HCCIIEIOBATEIBCKYIO
NEATEeNIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Ba3oBble Jjornueckue AecCTBUA:

CaMOCTOSITENIbHO  (OPMYJUPOBAaTh U  AKTyaJIM3HpOBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECNATh LENU ACSTeNIbHOCTH, 33aJ]aBaTh MapaMeTpbl U KPUTEPUU HX
TOCTUKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTM W MPOTUBOPEUYHUS B PacCMaTPUBAEMBIX
(bu3NYECKUX SIBICHUSAX;

pa3palaTeiBaTh IUIaH pEIIEHUsT MpoOJeMbl ¢ YYETOM aHalIn3a
UMEIONINXCS MAaTEPUATIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JESITEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
pe3yIbTaTOB LIETSIM, OLIEHUBATH PUCKH MOCIEICTBUI 1€ATEIbHOCTH;
KOOPAMHHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSIX PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBAaTh KPEAaTHMBHOE MBINUICHHE TMPH PEIICHUH >KU3HEHHBIX
npooiem.

Ba3oBble uccienoBaTeLCKHe JeCTBUA:

BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUSIMH H
MeTOJaMU (PU3NYECKON HAYKH;

BIAJCTh HABBIKAMH  Y4EOHO-HMCCIEOBATEIIbCKOM W TPOEKTHOM
NEATEPHOCTH B 00J1aCTH (DUBHKH, CTIOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHUs 3amad (PU3NIecKoro
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOIOB TTO3HAHUS;

BIAJCTh BUAAMH JEATECILHOCTH TO TOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, TPEOOPa30OBAaHUI0O W MPUMEHEHHUIO B PAa3THMYHBIX
y4eOHBIX CUTYaIUsIX, B TOM YUCJIE TIPU CO3JaHUU YICOHBIX TTPOCKTOB B
o0nactu (HU3HKHY;

BBISIBIISITh TPUYMHHO-CJICICTBEHHBIC CBS3M M aKTYaJTU3WPOBAThH 3a7ady,
BBIBUTATh THUMOTE3Y €€ peImIeHus, HaXOAUTh apryMEHThl IS
JIOKA3aTelIbCTBA CBOMX YTBEPXKIEHWMW, 3aJaBaTh MMapaMeTphl |
KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHHS 3aJa4yd PEe3yIbTaThl,
KPUTUYECKA  OIICHWBaTh HMX  JIOCTOBEPHOCTh, TMPOTHO3MPOBATH
W3MECHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/a4l B 00pa30BaTeIbHON
JESATEITLHOCTH, B TOM YHCJIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,
YMETh TEPEHOCHUTh 3HAHWS TO (HU3MKEe B MPAKTHYECKYIO 001acTh
KU3HENEATEIHHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIBUT'aTh HOBBIE WJEH, NpeajaraTb OPUTHHAIBHBIE MOAXOAbl U
pelIeHus;
CTaBUTh NPOOJIEMbl M 3aJaud, JOMYCKAIOIIUEe ajlbTepHATHUBHBIC
pELIEeHHUS.

Padora ¢ nngopmanueii:

BJaJeTh  HABbIKAMU  TMOJyuyeHUs  uHpopmammu  PU3NIECKOTrO
CONIEp)KaHUsI W3 HMCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYILECTBIISAITh TIOUCK, aHAIM3, CHUCTEMATH3aLUI0 U HHTEPIPETALHUIO
uHGOpMaIUHU Pa3TUYHBIX BUIOB U (OPM MPEICTABICHNUS;

OLICHHUBAThH JOCTOBEPHOCTH MH(POPMAIIHH;

UCTIOJIBb30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAIIHOHHBIX
TEXHOJIOTMM B PEIIEHUHM KOTHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHM3aIMOHHBIX 3a7]a4 C COOMIOIEHHEM TpeOOBaHW ISPrOHOMHUKH,
TEXHUKH O€30MacHOCTH, TMTHUEHBI, PecypcocOepeKeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;

CO03/1aBaTh TEKCTHI (PUBNYECKOTO COACPKAHUS B PA3IUYHBIX popMaTax ¢
yu€TOM Ha3HAYeHHS HHPOpPMAIMM U LEJIEBOW ayAMTOPHUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IIPENCTABICHUS U BU3YyATH3ALUH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

OCYIIECTBIIATh OOIIEHWE Ha YpokKax (HU3UKK U BO BHEYPOUHOU
JEeSITeNIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii M CMAT4aTh
KOHQJIUKTHI;

pa3BEPHYTO M  JIOTHYHO M3JIaraTh CBOIO TOYKY 3pEHHS C
UCTIOJIb30BaHUEM SI3bIKOBBIX CPEICTB;

NOHMMAaTh U  HCIOJNb30BaThb  MPEUMYIIECTBA  KOMAaHIHOW U
WHIMBHUIYaJIbHON paboTHI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHM € Y4YETOM
OOIINX UHTEPECOB M BO3MOXKHOCTEH KaXI0T0 4jieHa KOJUICKTHBA;
OPUHUMATh LEJIHM COBMECTHOM JeATEeIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBHUS MO €€ TOCTHKEHHIO: COCTAaBJISATH IUIaH
JNEUCTBUM, pPACHpENeNsTh pPOJM C YYETOM MHEHHW YYaCTHHKOB,
00CyXJaTh pe3yibTaThl COBMECTHOM pabOThI;

OLICHHBATh KaY€CTBO CBOETO BKJIaJa U Ka)JI0T0 YYaCTHUKA KOMaHbI B
o011t pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTh HOBbIE MPOEKTHI, OICHUBATh WICH C MO3UIIMHA HOBH3HBI,
OpPUTHHAILHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh MO3UTHUBHOE CTPATETUUYECKOE IMOBEACHHUE B Pa3IUYHBIX
CUTyallusiXx, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHe, OBIThH
UHUIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeliCTBUA
Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIISITh IMO3HABATENBbHYIO JIEATEIBHOCTh B
ob0nact (PU3MKKM W aACTPOHOMUH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO ~ COCTaBIIATh  IJIaH  PEIIEHUS  pPacuéTHBIX U
KayeCTBEHHBIX 3aJa4, IUJIaH BBIMOJHEHHUS] MPAKTHUECKON paboThl ¢
y4éTOM HMMEIONUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
IIPEANIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;



® pacmMpATh pPaMKH y4eOHOro TpeAMeTa Ha OCHOBE JIMYHBIX
IPEANOYTEHUM;

e JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 32 PEIICHUE;

® OILICHHWBATh MPUOOPETEHHBIN OTIBIT;

e crnocoOcTBOBaTh ()OPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIMN B 001aCTH
($u3MKH, TOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLIUOHATbHBI HHTEJVIEKT:

® JaBaThb OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBHI B
JeSITeNIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM;

® BJANETh HAaBbIKAMHU TI03HABATENbHOM peIIEKCUH KaK OCO3HaHUSA
COBEpIIaeMbIX IEUCTBUN U MBICIUTEIbHBIX MTPOLIECCOB, UX PE3YIbTATOB
1 OCHOBAHUIM;

® HCMOJb30BaTh MPUEMBI pedieKCHM Uil OLIEHKH CUTyalluH, BbIOOpa
BEPHOT'O PELICHUS;

® yMETh OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 MX
CHIDKEHUIO;

® TPUHMMATh MOTHUBBI M apTYMEHTHI IPYTHX IpPHU aHAIH3€ Pe3yibTaToOB
NEeSITeIbHOCTH;

® TpPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

® TPUHHMATh MOTHUBBI M apTYMEHTHI IPYTHX IpPHU aHAIH3€ Pe3yibTaToOB
NEeSITeIbHOCTH;

® TpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIMOKH.

B nporuecce nocTrkeHUs] TUUHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOrPaMMBI O
¢usnke a7 ypoBHS cCpenHero oOmero oOpa3oBaHHs Yy OOyYaromuxcs
COBEpIICHCTBYETCS ~ 3MOIMOHAJIbHBIA  HMHTEIUIEKT,  IPEAIoJararoiini
c(hOpMUPOBAHHOCTE:

® CaMOCO3HAHUS, BKJIIOYAIOIIETO  CIOCOOHOCTh  MOHMMATh  CBOE
YMOLIMOHAJILHOE  COCTOSIHME, BHJIETh  HAMpaBJICHUS  Pa3BUTHUSA
COOCTBEHHOM AMOLIMOHANIBHOM C(epbl, OBITh YBEPEHHBIM B ce0€;

® CaMOpPETyJIHpPOBaHMs,  BKIIOYAIOIIETO  CAMOKOHTPOJb,  yMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3@ CBOE IMOBEACHHE, CIIOCOOHOCTD
ananTUpoBaThCd K OMOIMOHAJIBHBIM HW3MEHEHUSM U  MPOSBISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBALMHU, BKJIIOYAIOUICH CTPEMIICHHE K JOCTHKECHHIO
HEeNd U YCHeXy, ONTUMHU3M, HHUIMATUBHOCTh, YMEHHE IEHCTBOBATD,
HUCXOS U3 CBOMX BO3MOXKHOCTEH;

® OHMIMATHUH, BKIIOYAIOUIEH CMOCOOHOCTh TMOHUMAaTh SMOIMOHAILHOE
COCTOSIHHE IpPYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

® COLMAJbHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATDH
OTHOIICHUS C JPYTMMH JIOAbMH, 3a00TUTHCS, MPOSBIATH MHTEpPEC U
paspemath KOH(GIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI

K koniy oOyuenust B 10 knacce npenMeTHbIE Pe3yJIbTaThbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIA:



NOHUMATh pOJb (U3UKK B OSKOHOMHUYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COLMAIbHOW U 3THUYECKOoi cdepax AesITeTbHOCTU
YeJioBeKa, poJib U MECTO (PM3MKKM B COBPEMEHHON HAy4dyHOU KapTHHE
MHUpA, 3HAYCHUE ONMCATEIBHOM, CUCTEMATU3HUPYIOLLEH,
OOBSICHUTENbHOM U TMPOrHOCTUUECKON (PYHKIMM (PU3HMUECKON TeOpHH —
MEXaHUKH, MOJCKYISIpHOH (U3UKM U  TEPMOAMHAMHKH, POJIb
¢uznyeckoit Teopun B (HOPMHPOBAHUH TPEACTABICHUN O (HU3HUECKOMN
KapTUHE MUPA;

pasnuyarth yCJOBHSL NPHUMEHUMOCTH MOJCICH (QU3MYECKHX Tel |
POLICCCOB (SIBJICHUM): MHEpLHaIbHAs CUCTEMa OTCYETA, abCOIOTHO
TBEPIOE TEJO, MarepuaibHas TOYKA, PABHOYCKOPEHHOE JBUXXEHUE,
cBOOOHOE TajieHHe, aOCOMIOTHO Yyrpyras aedopmarus, a6COMIOTHO
ynpyroe U aOCOJNIOTHO HEYIPYroe CTOJKHOBEHHUS, MOJETH Trasa,
KUAKOCTH W TBEPAOIrO (KPUCTALIMYECKOr0) Teia, WACAIbHBIA ras,
TOYEYHBIN 3apsi, OMHOPOIHOE IIEKTPUUECKOE MOJIE;

pa3nu4aTh YCJIOBHS (TPaHUIIBI, 00JACTH) MPUMEHUMOCTA (HU3UIECKUX
3aKOHOB, TIOHUMATh BCEOOIUI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHaAM3UPOBaTh U OOBSACHATH MEXAHWYECKUE TMPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl ~ OCHOBHBIE  TIOJIOKEHHMSI M 3aKOHbl ~ MEXAHUKHU
(OTHOCUTENBHOCTh MEXAaHMYECKOTO JBIKEHUS, (POPMYJIbl KHHEMATHKU
PaBHOYCKOPEHHOI'O  JBJKEHHsA, IpeoOpasoBanus [amunes i
CKOpOCTM M  HepeMenieHus, 3akoHbl  HplooToHa,  npuHIMI
OTHOCUTENBHOCTH ['anuiesi, 3aKOH BCEMHUPHOIO TIATOTEHMs, 3aKOHBI
COXPAaHEHUS UMITYJIbCAa U MEXaHMYECKOW HEPIHH, CBSA3b PAOOTHI CHIIbI
C U3MEHEHUEM MEXAHUYECKOU YHEPTHUH, YCIOBUS PABHOBECUS TBEPAOTO
Tena), MpU STOM HMCHOJIb30BATh MATEMATHUYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3bIBaTh  YCJIOBUS  NPUMEHUMOCTH  (DU3MUYECKHUX  3aKOHOB:
npeobpazoBanuil [anunes, BTOpOro W TpeThero 3akoHOB HpioTOHA,
3aKOHOB COXPAHEHWs HMIYJbCA M MEXaHWYECKOM JHEPIrHM, 3aKOHa
BCEMHUPHOT'O TATOTEHUS,

aHaAM3UPOBaTh U OOBSACHATH TEIJIOBBIE TMPOLIECCHl U SIBIICHUS,
UCIIONB3ysd OCHOBHbIE TONOKeHMsT MKT u 3aKkoHBI MONEKYIAPHON
GU3MK M TEPMOJAMHAMUKH (CBSI3b JABJICHUS MJEATBHOTO Trasza co
CpeaHed  KHHETMYECKOM  JHEPIHEM  TEIUIOBOrO  JIBWXKEHUS U
KOHIICHTPAIlMEX €ro MOJIEKYJ, CBS3b TEMIIEpAaTypbl BEIIECTBA CO
CpeaHEeN KMHETHMYECKOM JHEpPruer TEIUIOBOrO JBM)KEHHUS €r0 YacCTHII,
CBSI3b JIABJICHHSI MJECAIBHOIO ra3a C KOHUEHTpPALUWEW MOJIEKYJl U €ro
TeMneparypou, ypaBHeHne MenaeneeBa—KiianelpoHa, nepBbld 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHMSI SHEPTUH B TEIUIOBBIX ITPOLIECCAX),
IIPU  OTOM MCIIOJIB30BATh MATEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3blBaTb YCJOBUSl NPUMEHUMOCTH ypaBHEHUsT MeHaeneeBa—
KnaneripoHna;

aHaAM3UPOBaTh U OOBSCHATH JIEKTPUUYECKUE SIBICHUS, HCIOIB3YS
OCHOBHBIE MOJIO)KEHHSI W 3aKOHbl  DJIEKTPOJMHAMUKH  (3aKOH
COXpaHEHUS DJIEKTPUUECKOTO 3apsiaa, 3aKkoH KyiioHa, MOTeHIManbHOCTh
AIEKTPOCTATUYECKOTO IOJIS, MPUHLIMUI CYNEPHO3HLIMU DIEKTPUUECKUX
IIOJIEM, IIPY 3TOM YKa3blBas yCJIOBUS PUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOIIECHHMS: 3aKOHbI OMa /I ydacTka
LHENU U U1 3aMKHYTOM AJIEKTPUYECKOW Lenu, 3akoH Jlxoyma—Jlenua,
npasuia Kupxroda, 3akonsr @apazest 11st 3J€KTpOIn3a);



OMHUCHIBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3YS BEIUYUHBL:
IIEPEMEILIEHUE, CKOPOCThb, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ,
CWJa, MOMEHT CHJIbl, JaBJICHHE, [OTEHUWAaJIbHAs  JSHEPrus,
KUHETUYECKas DJHEprusi, MeXaHWdecKas »>SHeprusa, padoTa CHIIBI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHIIA TSKECTH, CHJIA YIPYTOCTH,
CUJIa TPEHHs, MOILIHOCTb, DHEPrus B3aUMOJCHCTBUA Tella C 3eMIIEN
BONM3M €€ MOBEPXHOCTH, DHEPIUs YHpyroi aegopmaivu Mpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, alCONOTHAs TemrmepaTypa Tena, paboTa B
TEPMOJMHAMHUKE, BHYTPEHHSS DHEPrus HUACAIBHOIO OJHOATOMHOIO
raza, pabora MJeaJbHOrO Ta3a, OTHOCUTENbHAA BIAXXHOCTh BO3AYyXa,
KIIJI waeanpHOro TEIUIOBOTO JBUTATEINSI; DJIEKTPUYECKOE MOJIE,
HanpsOKEHHOCTh  DJIEKTPUYECKOIO  MMOJS,  HANpsHKEHHOCTh  MOJIA
TOYEYHOTO 3apsaa WIM 3apsDKEHHOro Iapa B BakyyMeé H B
OUDIJIEKTPUKE, TOTEHIMANI DJJEKTPOCTATHYECKOTO IIOJs, Pa3HOCTh
NIOTEHUMAJIOB, JJEKTPOJABWKYIIAs CWIA, CWIAa TOKa, HaNpsLKEHUE,
MOIIHOCTb TOKAa, JJIEKTPUYECKasi EMKOCTh IIJIOCKOIO0 KOHJIEHCATOpa,
CONPOTHUBJIEHUE y4YaCTKa LIENH C MOCIEAOBATEbHBIM U NapajlieIbHbIM
COCUHEHHEM  PE3UCTOPOB,  DHEPIUS  DIJIEKTPUYECKOIO IO
KOHJIEHCATOPa;

OOBSICHATL  OCOOGHHOCTH  MPOTEKAHUS  (PU3MYECKUX  SIBICHUIA:
MEXaHHYECKOE JBIIKEHHE, TEIUIOBOE JBWKECHHE YACTHI] BEIIECTBA,
TEIJIOBOE  paBHOBecHME, OpOYHOBCKOE  JBIDKeHHE, auddysus,
UCIIapEHUE, KUIIEHUE W KOHJEHCAlWs, IUIaBJICHUE M KPUCTAILIM3ALIMS,
HaITPaBJICHHOCTb TeIUIoNepeaauH, ANEKTpU3aALUs TEN,
HKBUIOTEHLIUAIBHOCTh TOBEPXHOCTH 3aPSKEHHOIO MPOBOAHUKA;
POBOJUTDH HCCIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3UUECKON BEITMYUHBI
OT JpPyrOW C HCIOJIb30BAHUEM MPSIMBIX HW3MEPEHHUH, IIPU OITOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl MOIYYECHHOU
3aBUCHUMOCTH (U3NYECKUX BEIUYUH B BHJE TpadUKOB C YUIETOM
aOCOIOTHBIX ~ TMOTPENTHOCTEH W3MEPEHHM, JejaTh BBIBOJBI  TIO
pe3yabpTaTaM UCCIEN0BaHus;

IPOBOJAUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, TPU HTOM
BbIOHMpaTh ONTUMAJbHBIA METOJ U3MEPEHHUs, OLICHUBATh A0COIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSIMBIX 1 KOCBEHHBIX U3MEPEHHIA;
OPOBOJAUTH  ONBITBI 0 IMPOBEPKE MPEIJIOKEHHONM  THMIOTE3bI:
IUIAHUPOBATH JKCIIEPUMEHT, coOupathb AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AaHAJIM3UPOBATH MTOJYYEHHBIE PE3YIbTaThl U JEJIATh BHIBOJ O
CTaTyce NPEI0KECHHON TUITOTE3bI;

coOnromarh mpaBwia  0Oe30macHOro  TpyJda IMpH  MPOBEACHUU
UCCIIEIOBAaHU B paMKax ydeOHOro HKCIEPUMEHTa, MpakTUKymMa Hu
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOM  JIEATEIBHOCTH  C
UCTIOJb30BAaHUEM HU3MEPHUTENBHBIX YCTPOMCTB H  J1aOOPaTOPHOIO
000pyI0OBaHUS;

pemarb pacy€éTHbIC 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(bu3nYeCcKOil MOJEIbIO: HA OCHOBAHWHU aHAJIM3a yCIOBUS 000CHOBBIBATH
BEIOOp (M3MYECKON Momenu, OTBeYaromel TpeOoBaHUSAM 3aadw,
OPUMEHATh (OPMYJbL, 3aKOHBI, 3aKOHOMEPHOCTHM M TOCTYJAThl
¢u3nyecKux TEOpUH NPHU HCIOIB30BAHUU MATEMATUYECKUX METOJIOB
pelieHusl 3a1ad, NPOBOAWTH PACYEThl HA OCHOBAHWU HMEIOIIUXCS
JAHHBIX, AaHaJU3UPOBATh peE3yIbTaTbl M KOPPEKTUPOBATH METOIbI
pELIeHHs] C YYETOM MOITYYEHHBIX PE3YJIBTATOB;



e pemaTh KaueCTBEHHBIC 3aJaud, TPeOYIOIUME MPUMEHEHHUS 3HAHUM U3
pasHBIX pa3fesnoB Kypca (DU3MKHM, a TaKKe HHTErpalud 3HaHUM U3
OpPYrUX TPEIMETOB €CTECTBEHHO-HAYYHOIO LHWKJIA: BBICTPAaWBATh
JIOTUYECKYIO LIETIOYKY PACCYXKACHHUI C OMOPOW Ha W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHHUS;

® JCMOJb30BaTh TEOPETHUYECKUE 3HAHMUS JJs1 OOBSCHEHUS OCHOBHBIX
OPUHLKIIOB  pabOThl  HM3MEPUTENBHBIX MPHOOPOB, TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB;

® TPUBOAUTH MPUMEPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

® aHaNMM3UpOBaTh U  OLIEHHWBATh  TOCHEACTBHS ~ OBITOBOM U
IIPOU3BOJCTBEHHOM  JECATEIBHOCTH  4YEJIOBEKAa,  CBA3AHHOM  C
(bu3HYEeCKUMU TIPOIIECCAMHU, C TTO3UIUNA IKOJIOTHIECKON O€30TacHOCTH,
NPEACTABICHUA O pPalUOHAIBHOM HPHUPOAOIOIb30BAHUU, A TaKKe
pa3yMHOM HCIIOJIb30BAHUU JIOCTMOKEHUI HAyKW M TEXHOJOTHH IS
JabHENIIIET0 Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

® TPUMEHATH PA3IUYHBIE CIOCOOBI Pa0OTHI ¢ HH(pOpManHel GrU3nIecKkoro
COJIEp’KaHUsI C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH, IPH 3TOM UCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTHH JUIl TOHMCKa, MEpPepabOTKU U TMPEAbABICHUS YYEOHOH U
HAy4YHO-TOMYJISIPHOM uHpOopMaluy, CTPYKTYPHUPOBAHHUS U
UHTEpIpeTallud  HHQOpPMAIMK,  TOJYYEHHOW M3  Pa3iMyYHbIX
UCTOYHUKOB, KPUTUYECKH AHAIU3UPOBATH IMOJIydaeMyl HH(POPMAIHUIO
U OLICHMBATh €€ JNOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWM,
TaK ¥ Ha OCHOBE aHaJM3a UCTOYHHKA HHPOpMAIIHIH;

® [POSIBIATH  OPraHU3alMOHHBIE W IIO3HABATEJbHBIE  YMEHHS
CaMOCTOSITENIBHOTO NPUOOpETeHHs] HOBBIX 3HAHWM B  MpoIecce
BBITMOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX PadoT;

e paboTaTh B TPYMIE C HCIOIHEHHEM PA3IUYHBIX COLHUAIBHBIX POJICH,
IUIAaHUPOBAaTh ~ pabOTy  TPYNIbl,  palMOHAJIbHO  paclpeiessiTh
NEATENBHOCTh B HECTAaHAAPTHBIX CHUTYalMsX, aJ€KBaTHO OLIEHHUBATh
BKJIaJl KOKJIOIO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PacCMATPUBAEMON
npoOIeMBbl;

® TPOSBIATH MOTUBALIMIO K OyAymiell mpodeccHoHaNbHON AESITENTbHOCTH
M0 CIIEIUANTBHOCTIM (PU3UKO-TEXHUYECKOTO MPO(UIIs.

K konmy obyuenus B 11 knacce mipeIMeTHBIE pe3yJbTaThl Ha yriyOa&HHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:
® TIOHMMAaTh pOJb (U3UKK B HKOHOMHUYECKOHM, TEXHOJOTHYECKOH,
COLIMAJIbHOW M 3TUYECKOM cdepax AEsITeNbHOCTH YelIOBEKa, poJib U
MeCTO (U3MKH B COBPEMEHHOM HAydHON KapTUHE MHpa, pOJIb
ACTPOHOMHH B MPAKTUYECKON IESATEIBHOCTU YEJIOBEKA U JAJIbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHUH, 3HA4YEHUE OIMCATEIbHOM,
CUCTEMAaTHU3HUPYIOIIEeH, OOBICHUTENILHON U MPOTHOCTUYECKON (pyHKUIMH
¢u3nYecKoil TEOpUM — BIEKTPOAMHAMHKH, CHEIHAIBbHON TEOpUU

OTHOCHUTEJILHOCTH, KBAaHTOBOH (U3UKH, pOJib (DU3HMUECKONH TEOpUU B
dbopMHUpPOBAHUY TIPEACTABICHUA O (U3UUECKOW KAapTUHE MHPA, MECTO
¢u3znyeckoil KapTHHBI MHpa B OOMIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAY4HbIX MPEICTABICHUIN O MPUPO/IE;



® pa3IuyaTh YCIOBUS NPUMEHUMOCTH MoOAeNled (QU3UYEeCKUX Ten u
MPOIIECCOB (SIBJICHUI): OJHOPOJIHOE HJIEKTPUUYECKOE U OJHOPOHOE
MarHUTHOE TIOJIA, TapMOHHUYECKHE KOJIeOaHMs, MaTeMaTHYeCKUn
MasiTHUK, WCAbHBIN MpPY>XKMHHBIA MasTHUK, TAPMOHHUYECKHE BOJIHBI,
UJcaNbHbI KOJIEOATENbHBIM KOHTYp, TOHKAasl JIMH3a, MOJENIEW aToma,
aTOMHOTO sIJipa U KBAHTOBOM MOJIENIN CBETA;

® pa3nuy4aTh yCJIOBHS (TpPaHUIlBI, 00JACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TIOHUMATh BCEOOIUI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTh UCIIOJIB30BAHUS YACTHBIX 3aKOHOB,;

® aHAIM3HUPOBATH U OOBICHATH AIEKTPOMATHUTHBIE MTPOLIECCHI U SIBJICHHUA,
UCTIONIb3YSl OCHOBHBIE TOJIOKEHUS W 3aKOHBI AJIEKTPOJAMHAMUKH U
CHEIMATbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro 3apsina, cwia Awmmnepa, cwia JlopeHna, 3akoH
NIEKTPOMAarHuTHOM  WMHAyKumu, mnpaswio Jlenma, cBasp  OJJIC
CAMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPUUECKOW LEMU CO CKOPOCTHIO
U3MEHEHHUS  CUJIbl  TOKA, TOCTyJNaThl  CHEUHMAJbHOW  TEOpHUu
OTHOCUTEIBHOCTU DUHINITEHA);

® aHAIM3UPOBaTh U OOBICHATH KBAHTOBBIE IMPOLIECCHI U SIBJICHUA,
UCTIONB3YS TOJIOKEHUsI KBAaHTOBOW (u3uku (ypaBHEHHE ODUHINTEHHA
s goroaddekra, mepBbId W BTOpOM MocCTynatel bopa, mpuHIMM
COOTHOIIIEHUS HeomnpeaenénHocten [ eiizenOepra, 3aKOHbI COXpaHEHUs
3apsI0BOTO U MAaCCOBOTO YHCEI U SHEPTHHU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

® ONUCHIBaTh (PU3MUECKHE MPOLECCHl U SBICHUS, UCIOIB3YS BEIUYUHBL:
HaANPSHKEHHOCTD AIIEKTPUIECKOTO noJis, MOTEHIUAT
AIIEKTPOCTATUYECKOTO 0JIA, pa3HOCTh MOTEHLIHUAJIOB,
ANIEKTPOJIBIKYIAsl CHJIA, WMHAYKLIHUS MAarHUTHOTO TOJSi, MarHUTHBIN
NOTOK, Cuia Awmmepa, HHAYKTUBHOCTb, D3JEKTPOIABMXKYIIAs CHIIa
CaMOMHIYKIIMH, SHEPIHsi MArHUTHOTO IIOJII MPOBOJHUKA C TOKOM,
PENATUBUCTCKANW  HMMITYJIbC, TOJHAs JHEPrHsi, DJHEPrus IOKOs
CcBOOOJHON YaCTHUILIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE UUCIO U
3apsij Anpa, SHEPTUs CBA3H AJIpa;

® OOBSACHATH OCOOEHHOCTM  MPOTEKaHWsT  (U3MUECKUX  SBIICHUH:
3IIEKTPOMArHUTHAas WHAYKLNA, CaMOUHIYKIIHS, pE30HaHC,
uHTepdepeHyst BOJIH, AUQPPAKIM, TUCHEPCUs, MOJHOE BHYTPEHHEE
oTpaxenue, (ortosnextpuueckui 3pdext (poroaddexr), anbda- u
Oera-pacmasl Aaep, raMMma-u3lydeHue siaep, Gu3nuecKkue MPUHIIMUITBI
CHEKTPaJLHOTO aHajIn3a U paboThI Ja3epa;

® OMNpeAeNsATh HANPABJIEHUE WHAYKIHWHA MAarHUTHOTO IOJI MPOBOJHUKA C
TOKOM, cuiibl Amrnepa u cuiisl Jlopeniia;

® CTPOUTH H300paKEHHE, CO3/1aBaEMOE IUIOCKUM 3€pKajloM, TOHKOU
JIMH30M, U paCCUUTHIBATH €T0 XapaKTEPUCTUKU;

® TPUMEHATH OCHOBOIIOJAraloUIe aCTPOHOMHYECKUE MOHATHUS, TCOPUU U
3aKOHBI [IJII aHalu3a MW OOBSICHEHWS (PU3NYECKUX TMPOIECCOB,
IPOUCXOSIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJaKTHIECKON
cpene; NBIWKEHUS HEOSCHBIX T, 3BOJIONNH 3BE3N U BeeneHHow;

e TMPOBOAMUTH HCCIECJOBAHHE 3aBHUCUMOCTEH (PU3MUECKUX BEIUYUH C
UCTIOJIb30BAaHUEM TPSIMBIX M3MEPEHUH, TMpPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pEe3yJbTAaThbl IMOJYUYEHHOW 3aBUCHMOCTHU
¢u3nyeckux BeIMYMH B BHUAE TpaduKoB € YYETOM aOCOIIOTHBIX



NOTPEIIHOCTE  W3MEPEHMM, JIeJaTh BBIBOABI IO  pe3yJbTaTaM
UCCJIEIOBAHNUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, TPU ITOM
BbIOHpaTh ONTUMAJbHBIA METOJ U3MEPEHHUs, OLICHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHI;
OPOBOJAUTH  ONBITBI [0 IPOBEPKE MPEIJIOKEHHON  THMIOTE3bI:
IUIAHUPOBATH JKCIIEPUMEHT, coOupathb AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, AaHAJIM3UPOBATH MOIYYEHHBIE PE3YIbTAThl U JENATH BHIBOJ O
CTaTyce NPeI0KECHHON TUITOTE3bI;

ONMCBIBATH METO/IBI MOTYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOnromath mpaBwia  Oe30mMacHOro  TpyJda IMpH  MPOBEACHUU
UCCIIEIOBAaHU B paMKax ydeOHOro HKCIEPHMEHTa, MpakTUKymMa H
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOM  JIEATEIBHOCTH  C
UCTIOJb30BAaHUEM HU3MEPHUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0OBaHUS;

pelarb pacy€éTHbIC 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOU
¢u3nyecKkoil MOAENBI0: HAa OCHOBAaHMHM aHajM3a YCJIOBHS BBIOMPATH
dusnyeckue MoaenH, OTBEYarolue TPeOOBAHUSIM 3a/Ja4yd, MPUMEHSThH
(opMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3UUECKUX TEOPUI
OpU HCHOJb30BAHMM MATEMATHYECKMX METOAOB pelIeHus 3aj]ad,
OPOBOJAUTH  Pacuy€Tbl HA  OCHOBAHMM  HMMEIOUIMXCS  JIaHHBIX,
aHAJIM3UPOBATh PE3YJIBTATBl U KOPPEKTHUPOBATH METOJBI PEUIEHUS C
Y4ETOM IOIYUEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHbIE 3aJayM, TpeOyrolue MpUMEHEHUS 3HaHUM U3
pasHBIX pa3fenoB Kypca (DU3MKHM, a TaKKe HHTErpalud 3HAHUM U3
OpPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOIO LHWKJIA: BBICTPAWBATh
JIOTUYECKYIO LIETIOYKY PACCYXKACHHUI C OMOPOW Ha M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

UCTIONIB30BaTh TEOPETHUECKHE 3HAHMS JJs OOBSCHEHUS OCHOBHBIX
OPUHLKIIOB  pabOThl  HM3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaMM3UpOBaThb W OLIGHHWBATh  TOCHEACTBHS  OBITOBOM U
MMPOM3BOJACTBEHHOW  JICSATEJIBHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
(bu3HYEeCKUMU TIPOIIECCaMHU, C TTO3UIUNA IKOJIOTUIECKON O€30TacHOCTH,
NPEACTABICHUA O PAlUOHAIBHOM MPHUPOAOIOIb30BAHUU, A TaKKe
pa3yMHOM HCIIOJIb30BAaHUN JIOCTMOKEHUI HAyKW M TEXHOJOTHH IS
JabHENIIIET0 Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

NPUMEHATDH Pa3IMyHbIe CIOCOOBI padOTHI ¢ nH(pOpMalHen GrU3nIecKkoro
COJIEp’KaHUsl C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH, IPH 3TOM UCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTHH JUId TOHMCKa, MEpPepabOTKU U TPEAbABICHUS YYEOHOH U
HAy4YHO-TOMYISIPHON uHpOopMaly, CTPYKTYPUPOBAHHUSI U
UHTEpIpeTallud  HHQOpPMAIMK,  MOJYYEHHOH M3  Pa3iMyYHBbIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3MPOBATh IMOJTy4acMyro HH(OPMALHIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHHI,
TaK ¥ Ha OCHOBE aHaJM3a UCTOYHHKA HHPOPMAIIHH;



OpOSIBIISATh ~ OPraHU3allMOHHBIE U TO3HABATENbHBIE  YMEHUS
CaMOCTOSITENILHOTO ~MPUOOpETeHHs] HOBBIX 3HAHWM B MpoIlecce
BBITMOJTHEHUSI IPOCKTHBIX U yUeOHO-HUCCIIEeI0BATENLCKUX PadoT;
paGoTath B Ipymme C UCHOJHEHHEM PAa3MYHBIX COLUATIBHBIX POJIEH,
IUIAaHUPOBAaTh ~ paboOTy  TPYNIbl,  palMOHAJIbHO  paclpeiessiTh
NEeSTeIbHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJeKBaTHO OIICHUBATH
BKJIAJ KQXIOTO U3 yYaCTHUKOB TPYMIbl B PEIIEHUE paccMaTpUBaeMOn
npoOIeMBbI;

NPOSIBISATH MOTUBALIMIO K OyAyliel mpodeccHoHaNbHON AESITENbHOCTH
M0 CIIEIUANBHOCTIM (PU3UKO-TEXHUUYECKOTO MPO(UIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Ne KosmuecTBo yacoB
HaumeHoBaHMe pa3iesioB U TeM daexkTpoHHbIe (LM pPOBbHIE)
n/ KonTpoabHbie IIpakTHyeckue
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThbI padoThI
Paznen 1. HAYUHBIA METOJI IO3HAHWS ITPUPOIbI
11 Hay4nbiii MeTo 1 mO3HAHUSA 6 bu6muoreka [JOK
' HPUPOJIBI https://m.edsoo.ru/f16b68d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
. 1 1
2.1 Kuemarira 0 https://m.edsoo.ru/f16b68d7
bubnunoreka [IOK
2.2 JlHanka 10 https://m.edsoo.ru/f16b68d7
N but6mmoreka [JOK
2.3 | Crarika T8EpAOro Tena : : https://m.edsoo.n/f16b68d7
bubnunorexa [IOK
24 3aKOHBI COXpAaHEHUS B MEXaHUKE 10 1 hitps://m.odsoo.r/f6b68d7
Hroro no pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINMHAMHUKA
OcHOBBI
3.1 MOJICKYJISIPHOKHHETUUECKOU 15 1 bubmorexa HOK
' yIp https://m.edsoo.ru/f16b68d7
TEOpUHU
30 Tepmoaunamuka. TemioBbie 20 1 bubnunoreka [IOK
' MaIIuHbI https://m.edsoo.ru/f16b68d7




33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 14 1 bubmuoreka [JOK
' Pa3oBbIe NEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pa3nea 4. JIEKTPOJIMHAMUKA
bubnunoreka [IOK
41| mextpirieckoe more 24 : https://m.edsoo.ru/f1 6b68d7
. . but6mmoreka [IOK
. 24 1
4.2 [ToCTOSIHHBIN JIEKTPUUYECKHUI TOK hitps://m.cdsoo.ru/fl6b68d7
bubnunoreka [IOK
43 TOKH B asMIHEIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 54

Paznea 5. PU3MUYECKHAIN MPAKTUKYM

i bubnmoreka [JOK
! DrsmecI IpaTIN 0 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
PesepBHOE BpeMst 10 bu6muoreka [JOK

https://m.edsoo.ru/f16b68d7

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170 8 16




11 KJIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMmmMbl

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTu4yeckue
padoThI

daexkTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pazgea 1. 9JIEKTPOJAUMHAMUKA

but6mmoreka [IOK
. 14
11 Marnutroe nose https://m.edso00.ru/39859¢f1
12 DneKTpoMarHuTHas 13 1 bu6muoteka [JOK
' UHAYKIUS https://m.edsoo0.ru/39859¢f1
Hroro no pazneny 27
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
21 MexaHudeckue 10 bubmuorexa [JOK
' KoJe0aHus https://m.edso0.ru/39859¢f1
29 DNeKTpOMarHuTHBIE 15 bu6muoreka [JOK
' KoJe0aHus https://m.edso00.ru/39859¢f1
Mexanudueckue u
2.3 SIIEKTPOMATHUTHEIE 10 1 Bubmuoreia LJOK
) p https://m.edso0.ru/39859¢f1
BOJIHEI
bubnunoreka [IOK
24 | Onmixa 25 ! hitps://m.eds0o.ru/39859¢f1
Hroro no paszneny 60

Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
but6mmoreka [IOK
3.1 | Ocuoset CTO : : https:/m.eds00.ru/39859¢f
Hroro no pasneny 5




Pa3znea 4. KBAHTOBAS ®PU3UKA

41 KopnyckynsipHo- 15 bu6muoreka [JOK
' BOJIHOBOM JTyaJlu3M https://m.edsoo0.ru/39859¢f1
bubnunoreka [IOK
. 5
42 | OusuxaatoMa https://m.edsoo.ru/39859¢f]
®du3nka aTOMHOTO fJIpa
4.3 Y 3JIEMEHTapHBIX 5 bubmorexa [TOK
' p https://m.eds0o.ru/39859f1
JaCTHII
Hroro no paszneny 25

Pazgea S. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

51 DJIEeMEHTHI aCTPOHOMUU 12 bu6muoteka [JOK
' 1 acTpOGU3UKI https://m.eds00.ru/39859¢f1
Hroro no pasneny 12

Pasnen 6. PU3UYECKHUI TPAKTUKYM

Ouznueckuit bubnmoreka [JOK
6.1 16 16
MPAKTUKYM https://m.edsoo.ru/39859ef1
Hroro no pazneny 16

Pazges 7. OBOBINAIOIINEE IOBTOPEHHME

7.1

CucreMaTuszanus 1
00001IeHNE
MIPEAMETHOTO
COJICpKaHUs U OTIbITa
JEeITEIIBHOCTH,
MpUOOPETEHHOTO TIPHU

W3YyYEHHUH Kypca
buzukm 10— 11

15

but6mmoreka [IOK
https://m.edso0.ru/39859%¢f1




KJIaCCOB

Hroro no pazneny 15

PesepBHOE Bpems 10 bubanorexa IIOK
https://m.eds00.1ru/39859¢f1

OBLIEE KOJIMYECTBO 170 6

YACOB 110 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE

10 KJTACC
Ne KoJsnuyecTBo 4acoB DJIeKTPOHHbIE
ara ugposbie
Tema ypoka KonTposabHbie IIpakTH4eckue A P
n/ Bcero U3Y4YeHHs oOpa3oBaTe/ibHbIE
padoThbI padoThbI
n pecypcsbl
but6mmoreka [JOK

Ousnka — pyHAaMEHTaIbHAS HayKa
0 IIpUpOJIE

https://m.edsoo.ru/1beef3
46

Hayunblii MeTO TO3HAHUS U
METO/Ibl UCCEAOBAHMS (PU3UIECKUX
SIBJICHUH

bubnuorexa [IOK
https://m.edsoo.ru/3a7fde
29

DKCIEPUMEHT U TEOPHS B MPOIIECCE bubnuorexa [JOK
no3HaHus npupoabl. Habmonenne 1 https://m.edsoo.ru/34c49
U DKCIIEPHUMEHT B (DU3HUKE 931

but6mmorekxa [IOK

Crioco6b1 n3MepeHus (pU3NIeCKux
BEJINYUH

https://m.edsoo.ru/ca2def
03

AOCONIOTHAS M OTHOCHUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUHN
(bU3HUYECKUX BEITMYHUH

bubnuoreka [IOK
https://m.edsoo.ru/7f18fd
a3

MopenupoBanue B pusuke. Ponb u
MecTo GU3HKU B (POPMUPOBAHUH
COBPEMEHHON Hay4YHOU KapTHUHBI
MUpa, B IPAKTUYECKON
JIEATEILHOCTH JII0AeH

but6mmoreka [IOK
https://m.edsoo.ru/eabbd
edl

Mexannueckoe NBUKEHHUE.

bubnuorexka [JOK




Cucrema orcuyera.
OTHOCHTENBHOCTh MEXAHUYECKOTO
nerkeHus. [Ipsimas 1 oOpaTHas
3a1a9M MEXaHUKHU

https://m.edsoo.ru/e9as52f
02

Pannyc-BexkTop MatepraibHOM
TOYKH, €r0 MPOEKLHUU Ha OCU

bubnuoreka [IOK

8 KOOpAMHAT. TpaekTopus. https://m.edsoo.ru/30a10
ITepememenue. Ckopocts. Mx 8as
POEKIIUK Ha OCH KOOPAMHAT
PaBHOMEpHOE NPsAMOJIMHENHOE
bubnuoreka [IOK
neuxenue. ['paduyeckoe onucanue
9 . https://m.edsoo.ru/89ba7
PaBHOMEPHOTO MPSMOJIUHEHHOTO 190
NBIDKCHUA _
. but6mmoreka [IOK
CrnosxeHue nepeMelieHui u
10 N https://m.edsoo.ru/761d1
cKopocrei. Pemenue 3agau
8aa
HepaBHomepHOE NBHKEHHE.
MrHoBeHHas CKOPOCTb. bubmuorexa [JOK
11 VYckopenue. [IpsmonuneitHoe https://m.edsoo.ru/a9954
JBUKEHHE C TOCTOSHHBIM 9a7
YCKOpEHUEM
I'paduueckoe onucanue bubmmoreka [IOK
12 MPSIMOJIMHEMHOTO IBM>KEHUS C https://m.edsoo.ru/b7560
TOCTOSIHHBIM YCKOPEHHEM bbf
CBoOoaHoe majieHne. Y CKopeHue
bubnuoreka [IOK
CcBOOOAHOTO MaJeHUsI. 3aBUCUMOCTh
13 https://m.edsoo.ru/f7381
KOOPJMHAT, CKOPOCTH, YCKOPEHUS 09

OT BpEMEHH M UX TpaQuKu




JIBm>xeHue temna, OpOIIEHHOTO MO/

bubnuoreka [IOK

14 https://m.edsoo.ru/71cbb
YTJIOM K TOPU30HTY
4f5
KpuBonunelinoe 1BUXEHHE.
JIBUKEHUE 110 OKPYKHOCTH.
. butmmoreka [IOK
VYrnoBas v JIMHENHAs CKOPOCTb.

15 https://m.edsoo.ru/33196
IIepnon u yacrora. fhe
LlenTpoCTpEeMUTENBHOE U TTOJIHOE o
YCKOpEHHUE

bubnuoreka [IOK
KoHnTponbHas padora mo teme
16 " " https://m.edsoo.ru/1242f
KunemaTtuka
32e
ITepsb1it 3akoH Hpl0TOHA.
WHepuuanpHble CUCTEMBI OTCUETA. bubnunorexa IIOK

17 IIprHIHII OTHOCUTENIBHOCTH https://m.edsoo.ru/5a9¢4
lanunes. HennepuuansHbie a64
CHUCTEMBI OTCUETA

. bubnuoreka [IOK
Cwuna. PaBHOz€HCTBYIOIIAs CUJIA.

18 . https://m.edsoo.ru/141d3

Bropoii 3akon HetoTona. Macca 237
. . bubmuorexa [JOK
B3aunmoneiictue ten. Tpertuii

19 https://m.edsoo.ru/57dba

3akoH HproToHa
505
[IpuHUUMI cynepno3uiuu Cuil. bu6mmoteka [JOK

20 Pewrenne 3a1a4 Ha MpUMeEHeEHUE https://m.edsoo.ru/bdf99
3axkoHOB HeroToHa 7fb

21 3aKOH BCEMUPHOI'O TATOTEHUS. bubmmoreka [JOK

OKBUBAJICHTHOCTh IPABUTAIIMOHHOM

https://m.edsoo.ru/9aba2




Y MHEPTHOW MaccChl

bOa

bubnuoreka [IOK
Cuna TSKeCTU U YCKOPEHHE
22 https://m.edso0.1ru/22757
¢BOOOIHOTO IMaEHUSA
26
JIBr>keHre HeOECHBIX TE U UX
but6mmoreka [IOK
HCKYCCTBEHHBIX CITyTHHKOB.
23 https://m.edsoo.ru/11abfa
[TepBast kocmMuueckasi CKOPOCTb. 0a
3akonsl Kemepa -
bubnuoreka [IOK
Cuma octH. 3akoH I'yka. Bec
24 yHpyr y https://m.edsoo.ru/0ae2¢c
Tena 484
Cuna tpenus. [Ipupona u BUnbI cui Bubanorexa [IOK
https://m.edsoo.ru/1fa864
)5 TpeHus. JIBHKEHUE B KUAKOCTH 1 9
Ta3¢ € yHCTOM CHIIbI https://m.edsoo.ru/2¢b29
CONPOTHUBIICHUS CPEIbI 676
but6mmoreka [JOK
Hasnenue. I'napocraruueckoe
26 https://m.edsoo.ru/a28aa
nasnenue. Cuna Apxumena
7ad
AOCOJIIOTHO TBEPJIOE TEIIO. bubmmorexa HOK
but6mmoreka [IOK
27 ITocTynarensHOe U BpalaTesIbHOE
https://m.edsoo.ru/2b95d
JBUKEHUE TBEPJOTO Tesa
ST¢
but6mmoreka [IOK
MOMEHT CHJIBI OTHOCUTEIBLHO OCH
28 https://m.edso0.ru/653d3
BpaieHus. [1nevo cubl
459
29 CnoxxeHue cuil, NPUIOKEHHBIX K bubnmoreka [JOK

TBepaoMy Teny. LleHTp TsxecTn
Tena. Y CJIOBHSl PaBHOBECHS

https://m.edsoo.ru/9aa79
a7d




TBEPAOro Tcjia. BI/I,Z[I:I PaBHOBCCHA

bubnuoreka [IOK
30 Pemenue 3amgau https://m.edsoo.ru/dc1caa
c0
KontponpHas pabota o teme bubnunorexa [IOK
31 "lunamuka. CTaTuka TBEpAOTO https://m.edsoo.ru/9f5a57
Tena" 4c
HNMnynsc MarepuanbHOU TOYKH,
CUCTEMBI MaTEpUAIbHBIX TOUEK. bu6mmoreka [JOK
32 LenTp Macc cucremsl https://m.edso0.ru/4bb82
MaTepuaabHbIX ToYeK. Teopema o 94b
JIBUKEHHH LIEHTpa Macc
MITynbC CHIIBI U U3BMEHEHHE bubnmnoreka [JOK
33 UMITyJIbCa TeJla. 3aKOH COXPaHEHUs https://m.edsoo.ru/13f0a2
umnyiasca. PeakTuBHOE IBHKEHHE 21
MoOMEHT UMITyJIbCa MaTepuaIbHON
bubnuoreka [IOK
touku. [IpencraBienue o
34 https://m.edsoo.ru/d6532
COXpaHEHUU MOMEHTA UMITYJIbCa B b9
LEHTPAJIbHBIX MOJISX T
butmmoreka [IOK
35 Pemenue 3anau https://m.edsoo.ru/f7706
d63
Pabora cuiibl Ha MajoM U Ha
bubnuoreka [IOK
KOHEYHOM TepEeMEIICHHUH.
36 https://m.eds00.ru/91397
['padpuaeckoe npencrapieHne e
paboThl CHJIBI. MOIITHOCT CHJIBI T
37 Kunernueckas sneprus. Teopema bubnuorexa [JOK

00 U3MEHEHHNH KMHETHYECKOI

https://m.edsoo.ru/9a5e2




SHEPrUU MATEPHAIbHON TOUKHU

e74

IloTeHIMAILHBIE U
HEIIOTEHIINAJILHBIE CHJIBI.

but6mmoreka [IOK

38 https://m.edsoo.ru/554baf
[TorenumansHas sHeprus. Bropas o
KOCMHYECKasi CKOPOCTh _
TpeTbst KOCMUYECKass CKOPOCTb.
CBs13b paOOTHI HEMOTEHIIUATBHBIX
. bubnuoreka [IOK
CHJI C U3BMEHEHUEM MEeXaHUYeCKOU
39 https://m.edsoo.ru/f57b4e
SHEPTUU CUCTEMBI TeJ. 3aKOH ol
COXpaHEHHUs MEXaHUYECKOU T
SHEPrUuu
Ynpyrue u Heynpyrue
bubnuoreka [IOK
CTOJIKHOBEHHSA. Y paBHEHHUE
40 N https://m.edsoo.ru/f30f43
bepnysmiu st uaeanbHoi b6
JKUIKOCTU T
but6mmoreka [IOK
KonrtponpHas pabota o teme
41 | \ https://m.edsoo.ru/474e7
3aKOHBI COXPAHEHUS B MEXaHUKE da
PazButue npeacraBieHuit o
bubnuoreka [IOK
npupojie TermioTbl. OCHOBHBIE
42 https://m.edsoo.ru/b0a44
nosioxenuss MKT. qudbdyzus. 4SF
BpoyHOBCKOE IBUKEHUE o
CtpoeHue ra3000pa3HbIX, KHUIKHX
bubnuoreka [IOK
Y TBEPIBIX TeN. XapakTep
43 . https://m.edsoo.ru/c44d0
JBUKEHUSI U B3aUMOJICHCTBUS e
qacTHI[ BellecTBa T
44 Macca u pazMepbl MOJIEKYI bubnuorexa [JOK

(aromoB). KonnuecTBo BelecTBa.

https://m.edsoo.ru/c5b72




ITocrossHHAss ABOTaIpo ab7
bubnuoreka [IOK
45 Tewnepatypa. Temosoe https://m.edsoo.ru/0070d
paBHoBecue. [lkana [{enbcus 493
bubnuoreka [IOK
46 Pemenwne 3agau https://m.edsoo.ru/1531a
ba5
bubnuoreka [IOK
47 HNneanbHbrii ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2
367
VYpaBHenue Menneneea- bubmorexa [TOK
48 . https://m.edsoo.ru/8d12¢
Knaneiipona. Pemenue 3agau 13
AOcomoTHas TemnepaTypa. 3akoH bu6morexa TIOK
49 https://m.edsoo.ru/14e02
JlanbToHa
dif
W3omporieccrl B H1eaqbHOM Ta3e ¢ bubnuoreka [IOK
50 MOCTOSHHBIM KOJIUYECTBOM https://m.eds00.ru/68878
BEIlECTBA ds1
['padmyeckoe mpeacraBieHe bubnmoreka [JOK
51 M30IPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/13443
n3o0apa 27b
but6mmoreka [IOK
52 OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru/c8094
721
but6mmoreka [IOK
53 Pemenue 3amau https://m.edso00.1ru/10265

a05




CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOJIUHAMUYECKON CUCTEMBI CO

https://m.edsoo.ru/c38af8

54 CpeHel KHHETHYECKOW dHEeprueu 75
MOCTYNATENbHOTO TEIJIOBOTO o
JIBYOKEHUS €€ YacTHIL
but6mmoreka [IOK
O00011eHNE U CUCTEMATU3 AL
55 . " " https://m.eds00.ru/09d12
3HaHuil no teme "OcHoBbl MKT fd3
bubnuorexa [IOK
KoHTponbHas padota mo teme
56 " " https://m.edsoo.ru/13ada
OcnoBbl MKT
d59
TepMoauHamMuueckasi CUCTEMA.
3ananue BHEMHUX ycsioBuid s T /1
cucteMbl. BHelHue u BHyTpeHHHE bu6muoteka [JOK
57 napametpsl. [lapamerpsr T/ https://m.edsoo.ru/5{8d3
CHUCTEMBI KaK CpEIHUE 3HAYCHUS 8a3
BEJIMYMH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOANHAMUKH.
bubnuoreka [IOK
CamMonpou3BojIbHAas peraKcarus
58 https://m.edsoo.ru/8ec51
T]I cuctemsl K TEMIIOBOMY 20
pPaBHOBECHIO T
Moaens naeaIbHOTO Ta3a B bubnuoreka [JOK
59 TEPMOJMHAMUKE. Y CIIOBUS https://m.eds00.ru/29355
IPUMEHUMOCTH 3TON MOJEIH 001
VYpaBHeHune Menneneepa- bubnmoreka [JOK
60 KianelipoHa u BelpaxxeHue JJis https://m.edsoo.ru/ball7

BHYTPEHHEHN YHEPTUHN

8d0




Beipaxenue 111 BHyTpeHHEN
OSHEPTUH OJHOATOMHOI'O

bubnuoreka [IOK

61 HUJcaJIbHOI'O r'a3a. https://m.edsoo.ru/ac5cac
KBasucratnueckue u 15
HECTATHICCKHE ITPOIECCHI
DneMeHTapHas paboTa B
bubnuoreka [IOK
TepMOJIMHAMUKE. Brraucienue
62 https://m.edsoo.ru/741d5
paboTsl 1o rpaduKy mporecca Ha 738
pV-nuarpamMmme -
Tennonepenava kak crmocoo
. bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEH YHEPrUuu
63 https://m.edsoo.ru/3d734
TJI cuctembl 6e3 coBepIICHUS 561
paboThl T
but6mmoreka [IOK
KoHnBekmus, TermionpoBoHOCTb,
64 . https://m.edsoo.ru/157b5
y4 4cd
KonuyecTBO TEIIOTHI.
TermmoéMkocTs Tena. Y aeabHas u bubmuorexa [JOK
65 MOJISIpHAsl TEIUIOEMKOCTH https://m.edsoo.ru/7ba67
BelllecTBa. Y IeJIbHAS TEIIoTa 355
CrOpaHus TOTUTMBA
N but6mmoreka [JOK
Pacuér xonmuuecTBa TEIUIOTHI MIPH
66 https://m.edsoo.ru/1db5a
TeIIonepenaye
dde
but6mmorekxa [IOK
[TonsiTne 06 amuabaTHOM TpoIIECCE.
67 . https://m.eds00.1ru/d8098
[TepBrIii 3aKOH TEPMOAMHAMHUKHU 24
68 KonndaecTBo TEIIOTHI M paboTa Kak bubmmoreka [IOK




M€pbl U3MEHEHHS BHYTPEHHEN
sHeprum T]I cuctemsl

https://m.edsoo.ru/b047a
lcd

BTopoii 3ak0H TepMOIUHAMUKY TSI

PABHOBECHBIX 1 HEPABHOBCCHBIX

bubnuoreka [IOK

69 https://m.edsoo.ru/c6f4f4
nporeccoB. HeobpatumocTh 64
MPUPOJIHBIX MPOIIECCOB _
. but6mmoreka [IOK
[TpuHIUTIBI TEWCTBUS TETUIOBBIX
70 https://m.edsoo.ru/2¢945
maruH. KITJT
513
MaxkcumanbHoe 3HaueHue KITJI. buGnnorexa LIOK
71 https://m.edsoo.ru/fe3857
Huxn Kapuo
b9
bubnuoreka [IOK
72 Pemenue 3amgau https://m.edsoo.ru/b3efal
8b
DKOJIOTUYECKHE aCTIEKThI
but6mmoreka [IOK
HCITOJIb30BAaHUS TEIIOBBIX
73 . https://m.eds00.1u/9867a
nsurareiei. TemioBoe aa7
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl e
bubnuoreka [IOK
74 Pemenue 3amgau https://m.edsoo.ru/c8c70
432
O06o01meHre U cucTeMaTH3aIus bubnuorexa [JOK
75 3HaHu# 1o Teme "TepMoIuHaMHKa. https://m.edso0o.ru/28d62
TemmoBsle MAaIMHBI" b3f
KonrponsHas pabora o teme bu6nnorexa [IOK
76 "Tepmonunamuka. TemnnoBbie https://m.edsoo.ru/1b6e2

MAaIIUuHB"

6¢5




[TapooOpazoBaHue U KOHAEHCALHUS. bubmmoreka [JOK
77 Hcnapenue u kuneHue. Y neinpHas https://m.edsoo0.ru/68e¢67
TEMIOTa Napo0OPaA30BAHMS 77
Hacepimenabie 1 HEHACHITIICHHBIC
napsl. KauecTBeHHas1 3aBUCUMOCTh
MJIOTHOCTH U TABJICHUS
bubnuoreka [IOK
HACBIIIICHHOTO IMapa OT
78 https://m.edsoo.ru/f5c17d
TEeMITepaTyphl, UX HE3aBUCUMOCTh 0
0T 00bEMa HACKIIIIEHHOTO Tapa. _
3aBUCHMOCTB TEMITEPATyPHI
KHUIICHHS OT JTABJICHUS B )KUJKOCTH
BrnaxHocTs Bo3ayxa. AGCOMOTHAS bubmmorexa TIOK
79 https://m.edsoo.ru/30ebb
Y OTHOCHUTEJIbHAS BIIAYKHOCTh
b79
but6mmoreka [IOK
80 Pemenue 3anau https://m.edsoo.ru/18e95f
3
TBépnoe teno. Kpucrammueckue u bu6mmoreka [JOK
81 amop¢HbIe Tena. AHU30TPOIHUS https://m.edsoo.ru/20a88
CBOMCTB KPHCTAJLIOB a03
[TnaBiaeHue U KpUCTAITA3AIHA. bubnmnoreka [JOK
82 VY nenpHAs TEIUIOTA IJIaBJICHUS. https://m.edsoo.ru/6ee91
CyOmumanust e9f
Hedopmaruu TBEpIOTO TENA.
bubnuoreka [IOK
Pactsoxenue u cxxatue. COBUr.
83 https://m.edsoo.ru/dalaa
Monynb FOnra. [Ipenen ynpyrux b10
nedopmarmit _
84 TerioBoe paclIupeHue KUIKOCTEN bubanorexa [JOK




U TBEPABIX TeNl. AHTApMOHU3M
TEIUIOBBIX KOJIEOaHUH YaCTHIL

https://m.edsoo.ru/7ba5Se
df2

BElIECTBa
but6mmoreka [JOK
[IpeoOpazoBanue SHEPTUU B
85 https://m.edsoo.ru/97a06
(ha3oBBIX TIEpexoaax
72f
bubnuoreka [JOK
86 VYpaBHeHHe TerI0BOro OanaHca https://m.edsoo.ru/ab152
1fb
bubnuoreka [IOK
87 Pemenne 3anau https://m.edsoo.ru/8ab7f4
od
IToBepXHOCTHOE HATSKEHUE.
but6mmoreka [JOK
Kamunnsipueie siBnenus. J[aBnenue
88 . https://m.edsoo.ru/b42f1f
M0J1 UCKPUBJIEHHOM MOBEPXHOCTHIO 97
xuakoctu. opmyna Jlammaca -
O060011IeHNEe U CUCTeMaTH3aINS
o " but6mmoreka [JOK
3HaHMI 10 TeMe "ArperaTHbie
89 https://m.edso0.ru/0b525
COCTOSIHUSA BelecTBa. PazoBbie 75c
nepexoanl" 15¢
KonrtponsHas pabota o teme bubnnorexa LIOK
90 "ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/7dc2a
®dazoBbie Iepexoap" 739
Onexrpuszanus Ten u eé
IPOSIBIEHUS. DIIEKTPUUECKHUM bu6mmoreka [IOK
91 3apsA. J(Ba BUIA SJIEKTPUUYECKHUX https://m.edsoo.ru/1aff44

3apsnoB. [IpoBonHuKy,
JUDJIEKTPUKU U TIOJTYITPOBOJHUKU

5t




DneMeHTapHBIN AIEKTPUUECKUN

bubnuoreka [IOK

92 3apsi. 3aKOH COXpaHEHUs https://m.edsoo.ru/f49afd
JIEKTPUYECKOTO 3apsiaa 24
. but6mmoreka [JOK
B3anmoneiicTBue 3apsioB.
93 https://m.edso0o.ru/445b7
Toueunsie 3apsapl. 3akoH Kynona 746
bubnuoreka [IOK
https://m.edsoo.ru/6b87¢
94 Pemenne 3amau cSa
https://m.edsoo.ru/08fc19
be
Onexrpuueckoe noiue. Ero bubnnorexa IIOK
95 JIEUCTBUE HA DJICKTPUUECKHUE https://m.eds00.ru/05c6bf
3apsiIbl al
Hanpssk€HHOCTB 2IEKTPUIECKOTO
nosst. [Ipo6usbIit 3apsa. Jlunuu bubnunorexa LIOK
96 HaIPSKEHHOCTH DJIEKTPUYECKOTO https://m.edsoo.ru/3dac6
noJist. OTHOPOTHOE IEKTPUUYECKOE 957
1oJie
IToTeHIMaTBbHOCTH
but6mmoreka [IOK
ANEKTPOCTATUYECKOTO MOJISI.
97 https://m.edso00.ru/80021
Pa3nocTts moTeHnuanos u 447
HaIpsSKEHUE -
[TorenuunansHas sHeprus 3apsiaa B
but6mmorekxa [IOK
ANEKTPOCTATUYECKOM IIOJIE.
98 https://m.edsoo.ru/af5fa3
[ToTenuuman 351eKTPOCTaTUYECKOTO 29
oJIst -
99 CBsi3p HaNPSHKEHHOCTH MOJISI U bubmmoreka [IOK




PAa3HOCTU NOTCHIHUAJIOB JJIs1
QJICKTPOCTATHYCCKOI'O ITIOJIA

https://m.edsoo.ru/df7a68
38

[TpyuHIMD Cynepno3uLu

bubnuoreka [IOK

100 . https://m.edsoo.ru/Ocfe4a
AJICKTPUIECKUX TOJIEH 6c
bubnuoreka [IOK
101 Pemenue 3amau https://m.edsoo.ru/5a582
263
ITone Toueunoro 3apsnga. Ilomne Bubmuorexa LJOK
102 P N https://m.eds00.ru/b297b
paBHOMEPHO 3apsKEHHOU cephr 53
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0
00BEéMy mapa. [Tone paBHOMEPHO bubmmorexa LIOK
103 Y E) i P . p https://m.edsoo.ru/f7a665
3apsHKEHHON OECKOHEUHOU o
IIOCKOCTH B
[IpoBogHuKY B bubnunorexa IIOK
104 | ayeKTpOCTaTUYECKOM IIOJIE. https://m.edso0.ru/32405
YcinoBre paBHOBECHS 3apsiJiOB eab
JIMPJIEKTPUKH M TIOJIyIIPOBOAHUKH B Bubmuorexa LIOK
105 p yrp https://m.edsoo.ru/060eb
3JIEKTPOCTATHYECKOM I10JIE
abs
Konnencarop. 91eKTpo€MKOCTh bu6muoteka [JOK
106 | xonzaeHcaTopa. DIEKTPOEMKOCTD https://m.edsoo.ru/845b4
TJIOCKOT0 KOHJIEHCATOpa 73
ITapamiensHOE COeMHEHHUE Bubmuorexa LIOK
107 P https://m.edsoo.ru/d11e8
KOHJIEHCATOPOB
cel
108 | ITociaemoBaTenbHOE COEOIUHEHNE butmmoreka [JOK




KOHACHCATOPOB

https://m.edsoo.ru/1€992
920

OHeprus 3apsyKEHHOTO

bubnuoreka [IOK

109 https://m.edsoo.ru/73a34f
KOHJIEHCATOpa 18
but6mmoreka [IOK
https://m.edsoo.ru/5fb2ac
110 | Penrenue 3amau b5
https://m.edsoo.ru/27434
040
. but6mmoreka [JOK
JIB>xeHUE 3apsHKEHHOW YacTHITHI B
111 https://m.edsoo.ru/8341d
OJTHOPOJTHOM DJICKTPHYECKOM TIOJIE Gac
112 | Pemenue 3amau
O06o01meHre U cucTeMaTH3aIus bubmuorexa [JOK
113 | 3HaHuii mo Teme "DIEKTPUUECKOE https://m.edso00.ru/57526
roJe" 03f
bubnuoreka [IOK
KoHTponbHas padora mo teme
114 | " https://m.edsoo.ru/cefe90
DIIEKTPUYECKOE T0JIE 0
Cuna Toka. [1ocToOsHHBIN TOK. bubmuorexa [JOK
115 | VYcnoBus cymiecTBoBaHUs https://m.edsoo.ru/23331
TTOCTOSIHHOTO DJICKTPUUYECKOTO TOKA 1b5
bubnuoreka [JOK
Nctounuku Toka. Hampsixenue u
116 https://m.edso0o.ru/0839a
SJ1C
115
3axod OMa 11 yJacTKa Ienu Bubmiorexa IIOK
117 v ] https://m.edsoo.ru/f14£25

DNEKTPUUECKOE COMPOTUBIICHHE

le




3aBUCHMOCTD COIIPOTUBJICHU A
OIHOPOAHOTO MPOBOAHUKA OT €TI0

butmmoreka [IOK

118 https://m.edsoo.ru/95fcdf
JUTMHBI U TIIOMIATN TTOTIEPEYHOTO 5]
CEUYCHMA B
but6mmoreka [JOK
VY ienbHO€E CONPOTUBIICHUE
119 https://m.edsoo.ru/437f8
BellecTBa. PemeHue 3amay
300
[TocnenoBarensHOE, MapaIebHOE, bubnuoreka [IOK
120 | cMemaHHOE COCAUHCHHUE https://m.edsoo.ru/23617¢
IIPOBOJJHUKOB 07
Pacuér pa3zBeTBIEHHBIX bubnmoreka [JOK
121 | »nektpuueckux nenei. [IpaBuna https://m.edsoo.ru/1794cf
Kupxroda 37
but6mmoreka [JOK
122 | Pemenue 3amau https://m.edsoo.ru/3881b
469
bubnuoreka [IOK
PaGoTa snekTpuueckoro Toka.
123 https://m.edsoo.ru/a3605
3akoH [[xoyns —Jlenna
c5¢
bubnuoreka [IOK
124 | Pemenue 3amau https://m.edso0o0.ru/6761b
fof
MOoOMHOCTb 3JEKTPUUYECKOTO TOKA. bu6mmoteka [JOK
125 | TennoBas MOITHOCTb, BEIACIICMAs https://m.eds00.ru/99750
Ha PEe3UCTOpe a6f
bubnuoreka [IOK
126 | Pemenue 3amau https://m.edsoo.ru/eb72fc

24




OJIC v BHyTpeHHEE COMPOTUBIICHUE

bubnuoreka [IOK

127 https://m.edsoo.ru/72d45
HCTOYHHKA TOKA
3af
. bubnuoreka [IOK
3axoH OMma 1 HOJTHOU
128 . . https://m.edsoo.ru/2214
(3aMKHYTO¥ ) 2JIEKTPUUYECKON LIeTTH ofb
bubnuorexa [IOK
129 | Pemenue 3amau https://m.eds00.ru/3580b
679
but6mmoreka [JOK
130 | MoUHOCTh UCTOUYHUKA TOKA https://m.edsoo.ru/a0ae5
1d8
but6mmoreka [JOK
131 | KopoTkoe 3ambiKkaHuE https://m.edsoo.ru/546f5
632
butmmorekxa [IOK
KoHnnencarop B nienu moCTOSSHHOTO
132 https://m.eds00.1ru/35368
TOKa
f3e
bubnuoreka [IOK
133 | Pemenue 3amau https://m.edso0.ru/4410c
efl
bubnuoreka [IOK
Penrenue 3amad mo reme
134 . . https://m.edsoo.ru/a7340
[TocTOSTHHBIN STIEKTPUIECKUNA TOK 220
bubnuoreka [IOK
Pemenue 3amau no reme
135 . . " https://m.edsoo.ru/74426
[ToCTOSIHHBIH STEKTPUUECKUN TOK 1b8
136 | Pemnrenue 3amad 1o TeMe but6mmoreka [IOK
"IIoCTOSIHHBIN 2JIE€KTPUYECKUNA TOK" https://m.edsoo.ru/eb5d4




687

O00011eHNE U CUCTEMATU3ALMS

bubnuorexa [IOK

137 | 3Hanunii o Teme "IlocTOSHHBII https://m.edsoo.ru/bfd7a0
DIIEKTPUYECKHUI TOK" 50
KontponbHas paboTa 1o teme bubmmorexa OK
138 P Up . https://m.edsoo.ru/1885d
[ToCTOSIHHBIH STEKTPUUECKUN TOK df1
DnekTpuyueckas MpoBOAUMOCTh
A3JIMYHBIX BEUIECTB bubmorexa [IOK
139 | P . ' https://m.edsoo.ru/da794
DNEeKTpUUECKUN TOK B METaJUIaXx. 205
CBepXIpPOBOANMOCTD -
DIIEKTPUUYECKHUI TOK B pacTBOpax u bubnmoreka [JOK
140 | pacnnaBax 3IEKTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b423
dapajies IS DJIEKTPOJIN3a 491
DJIEKTPUUYECKUHN TOK B Ta3zax buommorexa OK
141 P ' https://m.eds00.1u/92d92
IInazma
76
. but6mmoreka [JOK
DNEeKTpUUECKU TOK B BaKyyMe.
142 https://m.edsoo.ru/2E+16
BakyymHubie mpuOopbI 0
. bubnuoreka [IOK
DJIEKTPUYECKUIN TOK B
143 https://m.edsoo.ru/ab61c
MOJTYTIPOBOTHUKAX
660
bubnuoreka [IOK
144 | IlomynpoBOIHUKOBBIE TPUOOPHI https://m.edso0o.ru/83622
200
145 | ®usmyeckuil NpakTUKYM IO TEME bub6mmoreka [IOK

"N3mepeHune cuiibl TOKa U

https://m.edsoo.ru/5643e¢




HaIpsKCHUA B €I TOCTOAHHOT'O
TOKa IIpH NOMOIIHU aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" mwin "3HAKOMCTBO C

1 poBoit 1adboparopueit mo =
buzuke. [Ipumeps! n3mepeHus
(bu3nYeCKuX BETMYHH MPHU MOMOIIU
KOMIBIOTEPHBIX TATYUKOB"
DU3NYECKUIN TPAKTUKYM 10 TEME
bubnuorexa [IOK

"U3ydueHue HEpaBHOMEPHOTO

146 https://m.edsoo.ru/f6292f
JBUKEHUSI C LEJbIO ONPEAETICHUS st
MTHOBEHHOM CKOpOCTH" B
DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenune yCKkopeHus pu
MPSMOJMHEITHOM
bubnuoreka [IOK
PaBHOYCKOPEHHOM JABM)KEHUU 10
147 . " https://m.eds00.ru/6960b
HAKJIOHHOH TIOCKOCTH'" WITH 6of
"UccnenoBanue 3aBUCUMOCTH MYTH N
OT BpEMEHH MPHU PaBHOYCKOPEHHOM
IBHOKeHUN"
Pu3NUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHus bu6muoteka [JOK
148 | cBoOomHOTO MAACHUS" WK https://m.edsoo.ru/dlea2
"M3yueHue IBIKCHUS Tea, 402
OpOIIIEHHOTO TOPU30HTAIBHO"
149 | ®wusnyeckuil NpakTUKYM IO TEME bubmmoreka [IOK

"N3y4yeHne IBUKEHUS Teja 110
OKPY>KHOCTH C IIOCTOSIHHOM 11O

https://m.edsoo.ru/bef535
14




MOJYJIIO CKOPOCTBIO" MIIH
"UccnenoBanre 3aBUCUMOCTH
nepuojia 00opaiieHuss KOHMIeCKOTro
MasITHUKA OT €ro napamMeTpoB"

DU3NYECKUIN TPAKTHUKYM 10 TEME
"NU3Mepenne paBHOCHCTBYIOLIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o

HAKJIOHHOM TJIOCKOCTHU" WIJIN bubmuorexa [JOK
150 | "IIpoBepka runoTessl O https://m.edsoo.ru/0b34d
HE3aBUCHMOCTHU BPEMEHU b34
JBUKEHHs OpyCcKa 10 HaKJIOHHOM
IUIOCKOCTH Ha 33aJJaHHOE
pacCTOSIHUE OT €ro MacChl'
DU3NYECKUIN MTPAKTHUKYM 10 TEME
"NccneqoBaHue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOZHUKAIOIIUX B
NpY>KHHE U PE3UHOBOM 00pasiie, OT bubmorexa TIOK
151 https://m.edsoo.ru/b55b8
ux aedopmarun” wm "U3yuenue lal
JIBUKCHHSI CUCTEMBI TEJ,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM
yepe3 AErkuii 610K"
152 | ®wusmyeckuil NpakTUKYM IO TEME bubmmoreka [JOK
"U3mepenue kodpuirenrta https://m.edsoo0.ru/b83bl
607

TPEHUS 10 BEIMYUHE YTTIOBOTO
K03(ppuLmeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIDKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM




KOX(PUITUEHTOM TPEHUS" WIN
"N3y4yeHne IBUKEHUS Ipy3a Ha
Baly ¢ TpeHHEeM"

153

DU3NYECKUIN TPAKTHUKYM 10 TEME
"UccnenoBanue ycioBuid
paBHOBECHS TBEPAOTO TEa,
HMMEIOIIETO OCh BpalleHUsl"' WIN
"KoHcTpyrpoBaHue KPOHIITEHHOB
Y pacy€T CUJl ynpyroctu' uim
"N3ydyeHue ycTOMYMBOCTH
TBEPJIOTO TENA, UMEIOIIETO
JI0MaAb ONophI"

bubnuoreka [IOK
https://m.edsoo.ru/4a04f4
7

154

DU3NYECKUI TPAKTUKYM 10 TEME
"NU3Mepenne uMityibca Tesa mno
TOPMO3HOMY IyTH" WJTK
"U3Mepenue Cuibl TSITH, CKOPOCTH
MO/JIENN STIEKTPOMOOUIIS U
MOIIIHOCTH CHUJIBI TSTU'" WIH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA
T€Ja ¢ UMITYJIbCOM CHUJIBI" Win
"UccnenoBanue coxpaHeHus
UMITyJIbCa IPHU YIPYTOM
B3aumoeiictun" wiu "M3mepenue
KMHETUYECKOU DHEPIUH TeJla 10
TOPMO3HOMY IyTH"

but6mmoreka [JOK
https://m.edsoo.ru/8561b
28¢

155

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUUECKOTO
nporiecca (peKOMEHI0BaHO

bubnuoreka [IOK
https://m.edsoo.ru/e0fe7e
07




UCIIONIE30BaHUE ITUPPOBOIA
nabopatopun)" wiu "U3yduenue
M30XOPHOTO Mpolecca” uiu
"N3yuenune n3obapHOTo mporecca
unu "l[IpoBepka ypaBHEHUS
cocrosgHus"

n

156

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenne yneabHOM
TEINIOEMKOCTH" HITH
"UccnenoBanue nporecca
OCTBIBAHU BelllecTBa" WIN
"UccnenoBadnue aanadbaTHOTO
npornecca’ uinm "M3yuenue
B3aMMOCBSI3H DPHEPTUHU
MEXMOJICKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATyphI
KHAIEHUS KUIKOCTENR"

bubnuoreka [IOK
https://m.edsoo.ru/2f2faa
61

157

Pu3nUeCKUl IPAKTUKYM I10 TEME
"N3y4ueHne 3aKkOHOMEPHOCTEMN
UCIapeHus KUAKOCTEN" Uiu
"N3MepeHue yaeabHON TEMI0ThI
miaBiaeHus abpaa" i "Usyuenue
CBOMCTB HACBIIIEHHBIX ApOB" WU
"N3mepenue aOCOMIOTHOM
BJIQ)KHOCTH BO3/lyXa U OLIEHKa
Macchl IapOB B TOMEIEHUN".
Wzmepenue xoappurmenrta
IIOBEPXHOCTHOT'O HATSYKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/6bla2
3b5
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Du3nUeCKU IPAKTUKYM I10 TEME
"HaOumoieHue mpeBpaieHus
SHEPTUU 3aPSHKEHHOTO
KOH/ICHCAaTOpa B YHEPTHUIO
W3JIyYEHHUs CBETOaMOaa" HIIN
"N3ydyeHue npoTekaHus TOKa B
LETH, coJiepxaneld KonaeHcarop"
unu "PacnpenenieHre pa3HOCTH
MOTCHITUAIOB (HAMPSDKEHUS ) TIPH
MOCJIEe0BATEILHOM COEIUHEHUHU
KOHJICHCATOPOB"

bubnuoreka [IOK
https://m.edsoo.ru/ec424
377

159

DU3NYECKUIN TPAKTHUKYM 10 TEME
"NccneqoBaHue CMENTaHHOTO
COEMHEHHUS PE3UCTOPOB" MIH
"U3Mepenne yeabHoro
COINPOTHUBIIEHUS IPOBOJAHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHUJIBI
TOKa OT HAIPSLKEHUS 1J1s1 JIaMITbl
HakajguBaHus"

bubnuoreka [IOK
https://m.edsoo.ru/2b179
dog8

160

Pu3nUeCKU IPAKTUKYM I10 TEME
"HabumroieHue amekTponnsa’ win
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O MOHA" WK
"UccnenoBaHue 3aBUCUMOCTH
COINPOTHBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl" nian "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auozaa"

but6mmoreka [IOK
https://m.edsoo.ru/64bbe
901

161

PesepBHBIi ypok. O000IIEHNE 1

bubnuorexka [JOK




cucreMaTrmu3sanus 3HAHUH T10 TeME

https://m.edsoo.ru/ed017

"Kunemaruka" d93
PesepBHelit ypok. O6o0IIeHNHE U Bubnuoreka LIOK
162 | cuctemaTu3anus 3HaHUH IO TEME https://m.edsoo.ru/31499
" lnaamuka" 36b
PesepBHbIil ypok. O6001meHIE 1 bubnmoreka [JOK
163 | cucTemaTu3anus 3HaHUH IO TEME https://m.eds00.ru/0f975
"CraTuka TBEpAOro Tena" 2ac
PesepBHbIil ypok. O6001IeHIE 1 bubnmoreka [JOK
164 | cucremartu3anus 3HaHUH IO TEME https://m.edsoo.ru/6¢0df9
"3aKOHBI COXpAaHEHHS B MEXaHUKE" cc
PesepBHbIil ypok. O6001IeHIE 1
CHCTEeMaTH3allnsl 3HAHUH 110 TEMe bubmuorexa [JOK
165 | "OcHoBBI https://m.edsoo.ru/de148
MOJICKYJIIPHOKUHE THUECKOM 976
teopun"
PesepBHbIil ypok. O6001eHIE 1
CI/ICTEM&ITI/ISZEI/ISI 3HaHUH 10 TeMe bubmmorexa LIOK
166 | https://m.edsoo.ru/Obcc7
Tepmoaunamuka. TernnoBbie el
MAaIITUHE" -
PesepBHbIil ypok. O000IIEHNE U
CHCTIe)MaTH:;ZEHH 3HAHUH 110 TeMe bubmmorexa OK
167 | https://m.edsoo.ru/59cas
ArperaTHbIe COCTOSIHHS BEIIECTBA. 91
dazoBble Iepexop" —
PesepHblit ypok. O6001meHue u bu6nunorexa IIOK
168 | cucTemaTu3alys 3HaHUH 10 TEMe https://m.edsoo.ru/f2381¢
"JnexkTpruyeckoe mose" Oc




PesepBHslit ypok. O6o0IIeHNHE U
169 | cucremaruzaiys 3HaHUH 10 TEME
"IloCTOSIHHBIN DJIEKTPUYECKHN TOK"

bubnuoreka [IOK
https://m.edsoo.ru/3cae6
dal

PesepBHbIil ypok. O6001meHIE 1
170 | cucreMmarusanys 3HaHUH II0 TEME
"Toku B pa3nu4HbIX cpeaax”

bubnuoreka [IOK
https://m.edsoo.ru/cc768
1d4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

o KoJsn4uecTBO 4acoB DJIeKTPOHHbIE
- Harta uudposbIe
n/ | Tema ypoka KouTpoabHbie IIpakTH4eckne
Bceero U3y4YeHUs oOpa3oBaTesibHbIE
n padoThI padoThI
pecypchl
Bz3auMoaeiicTBrE TOCTOSHHEBIX
Bbubnuoreka [IOK
MarHuTOB ¥ TIPOBOJHUKOB C
1 1 https://m.edsoo.ru/487a85
TOKOM. MaruuTHoe 1moJie. 93
['unore3a Amnepa -
BexTop MaruuTHOM HHAYKIIMH.
11 I/IHI_I[)I/IH CyIIe HO3I/ILII/IIZK Bubmaotexa IIOK
2 p yrep . 1 https://m.edsoo.ru/4clabc
MAarHUTHBIX IoJeH. JInHun b
MarHuTHOW MHYKIIUU T
Bbubnuoreka [IOK
MarauTHO€e 1oJie MPOBOIHHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT Opcrena P
Cra Amniepa, ¢é bu6nmmoreka [IOK
4 1 https://m.edsoo0.ru/26d9¢5
HaIpaBlIeHUE U MOIYITh ba
bu6nmmoreka [IOK
5 Pemenue 3amau 1 https://m.edsoo.ru/a37a0c
21
[Ipumenenue 3akoHa Amriepa. bubmuorexa [JOK
6 DIIeKTPOU3MEPUTETHLHBIE 1 https://m.edsoo.ru/ad7718
pUOOPHI d7
7 Cuna Jlopenna, eé 1 bubmuorexa [{OK

HalpaBJIeHUE U MOAYIb.

https://m.edsoo.ru/c97afaa




JIBr>KeHUE 3apsyKEHHON
YaCTHULbI B OTHOPOHOM
MarHMTHOM I10JI€

|—

MarHUTHOW WHIYKIIUH

bu6mmorexa [IOK
8 Pemenue 3amau https://m.edsoo0.ru/504¢98
c/
Bbubnuoreka [IOK
9 Pa6ora cuibl Jlopenna https://m.edsoo.ru/d518be
4b
Bbubnuoreka [IOK
10 Pemenue 3amau https://m.eds00.1ru/93617b
d9
MarauTHOe 110JI€ B BEIIIECTRBE. bubmuorexa [JOK
11 deppoMarHeTUKy, napa- u https://m.edsoo0.ru/30ff960
JIMaMarHeTUKHU 8
OCHOBHBIE CBOMCTBA
beppoMarHeTUKOB bubmmorexa [OK
12 PP ' https://m.edso0.ru/0bS819
IIpumeHeHue 0a
(heppoOMarHeTHKOB -
Bbubnuorexa [IOK
Penrenue 3amad mo reme
13 " " https://m.edsoo.ru/5b55¢3
MaruuTtHoe noje 07
Bbubnuoreka [IOK
Pemienue 3agay 1o reme
14 | \ https://m.edsoo.ru/41c4ae
MarunurtHoe 1oJje
8a
SIBneHne ANeKTPOMAarHUTHON bubmuorexa [{OK
15 uHayknuu. [ToTok BekTopa https://m.edsoo.ru/b3efalc

1




Bbubnuoreka [IOK

16 OJ1C nHaykunu https://m.edsoo.ru/48150b
d8
. Bbubnuoreka [IOK
3aKOH 3JIEKTPOMarHuTHOM
17 https://m.edsoo.ru/a6dec]
uHaykuuu Papanes 28
Bbubnuoreka [IOK
Buxpesoe anekrpuueckoe
18 https://m.edsoo.ru/15abel
nosie. Toku Pyko 40
bu6nmmorexa [IOK
O/C K
19 AC wnayxumn 5 https://m.edsoo.ru/0235¢cc
JBUKYIIUXCS TPOBOAHUKAX 0
bu6nmmoreka [IOK
20 Pemenue 3agau https://m.edsoo.ru/4dfda6
18
bu6nmmoreka [IOK
21 IIpaBuno Jlenna https://m.edsoo.ru/bbc227
26
NunyktuBHOCTh. KaTymika Bbubnuoreka [IOK
22 WHIYKTUBHOCTH B LIENIN https://m.edsoo.ru/621eae
IIOCTOSIHHOT'O TOKA 9d
bu6nmmoreka [IOK
SIBienue caMo .OC
23 BICHHE CAMOMHYKINH. 5/ https://m.edsoo.ru/7ee60c
CaMOMHIYKITUH
a8
OHeprus MarHUTHOTO TOJIS bubnuorexa [IOK
24 KATYIIKU C TOKOM. https://m.edsoo.ru/b3c0ad
DJIEKTPOMArHUTHOE T10JIE 11
25 Pemenue 3amau bubmuorexa [JOK

https://m.edso0.ru/88f69d




2b

O0001eHue 1

Bubnuoreka [IOK

26 CHCTEeMaTH3alMs 3HaHUH 110 https://m.edso0o.ru/764840
teMe "DIeKTpoAuHaMuKa" 25
bu6nmmoreka [IOK
KonrponsHas pabora o teme
27 | " https://m.edsoo.ru/8ae09b
DNEeKTpoANHAMUKA 03
KonebarenbHas cucrema. bubmuorexa [JOK
28 CB00OOIHBIC KONICOAHUS. https://m.edsoo.ru/7¢1db3
["apMOHMYECKHE KOJIEOaHMs 85
Kunemarnueckoe u Bbubnuoreka [IOK
29 JUHAMHUYECKOE OMHMCAaHUE https://m.edsoo.ru/87ce94
KOJ1e0aTeIbHBIX IBHKCHHUI 98
DHEPreTH4ecKoe ONMMCAHME.
BriBox nuHaMHU4ecKoro
Bbubnuoreka [IOK
OIMHMCAHUS TAPMOHHYCCKHX
30 . https://m.edsoo.ru/e3¢996
KoJIcOaHHH U3 BX 9
SHEPreTUYECKOTO U T
KHHEMATHYECKOTO OMHCAHUS
bubnmmoreka [IOK
31 Ammuintyna u ¢aza konebanuit https://m.edsoo.ru/7a0c43
9a
[Tepuon 1 yacTora KosieOaHUH.
[Teproa MambIx CBOOOTHBIX
N Bbubnuoreka [IOK
KOJICOaHUIT MaTEMaTHYCCKOTO
32 https://m.edso0o.ru/e03993

MasiTHuKa. [lepuon
CcBOOOIHBIX KOJIEeOaHNHI
MPYKUHHOTO MassTHUKA

19




3aryxaromiue KoneOaHusl.

Bubnuoreka [IOK

33 BrinyxieHHbIe KOoNeOaHusl. https://m.edsoo.ru/72¢93d
Pe3onanc 09
bu6mmorexa [IOK
34 ABTOKOIICOAHUS https://m.edsoo.ru/6add26
44
Bbubnuoreka [IOK
https://m.edsoo.ru/addeec
35 Pemenue 3amau 71
https://m.edsoo0.ru/756123
c5
Ypok-koH(bepeHIHs bubnuoreka [IOK
36 "MexaHu4ecKue KojieOaHus B https://m.edsoo.ru/8ef587
MY3bIKaJIbHBIX HHCTpYMEHTaX" be
O0606mieHue u
. bu6nmmoreka [IOK
37 CHCTG'I'VI ATV SHAHH O https://m.edsoo.ru/eb8418
Teme "MexaHudeckue of
KojaeOanus" —
ONEeKTpOMarHuTHbIE bubnuorexa [IOK
38 kosaeOanus. KonedareabHbli https://m.edsoo.ru/d4adab
KOHTYD de
®opmyna Tomcona. Cs3b
aMIUIATYBI 3apsiia bubnmorexa [IOK
39 KOH/IEHCAaTOpa C aMILTUTY10M https://m.edsoo.ru/093f9af
CHIIBI TOKA B KOJIEOATEILHOM 1
KOHTYpE
40 3aK0oH COXpaHEHUs! YHEPTUHU B bubnmoreka [JOK

ANEAUTLHOM K0JIe0aTeIbHOM

https://m.edsoo.ru/d1e2d5




KOHTYpE 43
3aryxaroiue
AJIEKTPOMArHUTHBIE bubmmorexa LIOK
41 KoJjeOanus. BeiHyXIeHHBIC https://m.edso0.ru/5¢6686
DIIEKTPOMArHUTHBIE 19
KoJieOaHus
[Tepemennsriit Tok. Pesucrop u bubmuorexa [{OK
42 KOHJICHCATOP B LIENH https://m.eds00.ru/848361
IIEPEMEHHOI0 TOKA 52
Katymka mHIYKTUBHOCTH B Bubmiorexa [IOK
43 . YK https://m.edsoo.ru/cfa307a
[ENH IIEPEMEHHOTO TOKa ¢
3akon Oma njis bubnuoreka [IOK
44 3JIEKTPUYECKOM e https://m.edsoo.ru/8bae38
IIEPEMEHHOTO TOKA €6
MoOUIHOCTh MEPEMEHHOTO
Bbubnuoreka [IOK
TOKa. AMITTUTYAHOE U
45 . https://m.edsoo.ru/lcac6e
JIEHCTBYIOIIEE 3HAYCHHUE CHITBI Ae
TOKA ¥ HAIIPSIKEHUSI T
. bu6nmmoreka [IOK
Pe3oHaHC B anekTpudecKoi
46 https://m.eds00.ru/087506
ey
df
bu6nmmoreka [IOK
47 Pemenue 3amau https://m.edsoo.ru/al6836
a4
48 Wneanbubiid Tpanchopmarop. bubnmoreka [JOK
IIpousBoacTso, nepenaya u https://m.edsoo.ru/f97418

noTpeOICHIE AMEKTPUICCKON
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SHEPrUu

OKOJIOTUYECKHE PUCKHU ITPH

MIPOU3BOCTBE
anekTposHepruu. Kynerypa buGmorera [IOK
49 https://m.edsoo.ru/a6f74d
HCITOJIb30BaHMS 93
3JICKTPOIHEPTHH B
MOBCEIHEBHOM JKU3HU
bu6nmmoreka [IOK
50 Pemenue 3amau https://m.edsoo.ru/ee6677
ed
Bbubnuoreka [IOK
51 Pemenne 3agau https://m.edsoo.ru/7cab59f
8
O06o0061IcH e U
. bu6mmoreka [IOK
5p | CHCTCMATIBATI SHAHMH 1O https://m.eds00.ru/401024
TeMe "DJIeKTPOMarHUTHbIE 29
KoJjieOanus" _
MexaHn4eCKHEe BOJIHEI. Bbubnuoreka [IOK
53 XapaKTepUCTUKHU https://m.edsoo.ru/a58e10
MEXAHWYECKUX BOJIH of
bu6mmoreka [IOK
54 CBoiicTBa MEXaHUYECKHUX BOJH https://m.edsoo.ru/d9ael0
00
Bbubnuoreka [IOK
55 3ByK. XapaKTepUCTUKH 3BYKa https://m.edsoo.ru/138b6f
09
56 Nudpa3Byk u ynpTpa3ByK. bubnmoreka [JOK

[IlymoOBO€ 3arpsi3HEHUE

https://m.edsoo.ru/738003




OKpY>Karolie cpeibl

8f

Bbubnuoreka [IOK

57 Pemenne 3anau https://m.edsoo.ru/cfd918
bf
ONEeKTPOMarHUTHHIE BOJIHBI. bubnmorexa [IOK
58 N3nyuenune https://m.edsoo.ru/714e5d
DJIGKTPOMATHUTHBIX BOJH bl
OHeprus MeKTPOMarHUTHBIX bubnuorexa [IOK
59 BoJIH. CBOMCTBA https://m.edsoo.ru/d01b81
DJIGKTPOMATHUTHBIX BOJH 8¢
[IIxana 31€eKTPOMarHuTHBIX
bu6mmoreka [IOK
BosH. [Ipumenenue
60 https://m.edsoo.ru/49bel f
3JIEKTPOMArHUTHBIX BOJIH B %
TEXHHUKE U OBITY T
[TpuHLIUIIBI paAHOCBA3H U
TeJIEBUACHUA. Pagnonokamnus. Bbubnuoreka [IOK
61 DIIEKTPOMAarHuTHOE https://m.edso0.ru/9196f1f
3arpsA3HEHNE OKPYKAIOIIEH 8
Cpelibl
bu6nmmoreka [IOK
KonrtponsHas pabora o teme
62 " " https://m.edsoo.ru/4f7985
Konebanus 1 BOTHBI 0
. bubnmoreka [IOK
Cgert. 3aKOH NPSIMOJIMHEHHOTO
63 https://m.edsoo.ru/f95664
pacnpocTpaHeHus CBeTa 06
64 Pemenue 3agau Ha bubmuorexa [JOK

MIPUMEHEHUE 3aKOHA
MPSIMOJIMHENHOTO

https://m.edsoo.ru/ea32d4
55




pacrpoCTpaHCHHUs CBETA

Otpaxenue csera. [lnockoe

Bbubnuoreka [IOK

65 3epkaino. Cepuyeckoe https://m.edsoo.ru/a005d2
3E€PKAI0 bb
[Ipenomienue cBera.
AOCOIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTeNb bubmuorexa [JOK

66 npenomiuenus. [lonnoe https://m.edsoo.ru/bc2e55
BHYTPEHHEE OTPAKEHHE. cd
[IpenenbHbIN yroJl MOJIHOTO
BHYTPEHHETO OTPAXKEHUS
Penrenue 3amau Ha
MPUMEHEHNE 3aKOHOB bubmorera [IOK

67 https://m.eds00.ru/49d830
OTPaXEHUS U MPEITOMIICHUS 20
CBETa
Xox ty4ei B pU3Me. Bbubnuoreka IJTOK

68 HMucnepcus ceera. ClioxKHBINA https://m.edsoo.ru/d8e1c3
cocTaB Oesoro ceera. [[Ber be
JInn3pl. DOKYyCHOE PAaCCTOSTHUE bubmorexa HOK

69 https://m.edsoo.ru/604413
Y ONTHYECKAs CUJjIa JIMH3BI 59
[Toctpoenune nzobpaxeHuii B bubnmoreka [JOK

70 JINH3aX U UX CUCTEMAX. https://m.edsoo.ru/bb53b1
VBenauJyeHne JIMH3EI ds
Pemenue 3amau Ha bubmuorexa [{OK

71 MOCTPOEHUE U300paKEeHUH, https://m.edsoo.ru/5a868f
MOJIYIa€MBbIX C TOMOIIBIO JIMH3 09

72 I'ma3 kak omTHYecKas cucrema bubmmorexa [IOK




https://m.edsoo.ru/ecd480
a2

Pewenne 3anau. IIpeneinst

bu6nmmoreka [IOK

73 HNPUMEHUMOCTH https://m.edsoo.ru/cd174a
T€OMETPUUECKON ONTUKHU 10
CkopocTb cBeTa U METO/IBI €€ bubmorexa IOK
74 https://m.edsoo.ru/f32aab0
U3MEpPEHHUS p
bu6nmmoreka [IOK
75 Hucnepcus ceera https://m.edsoo.ru/lel6cc
6e
bu6nmmoreka [IOK
76 Wntepdepennus ceera https://m.edsoo.ru/5fc0c63
8
KorepeHTHbIE HCTOYHHKH. bubnmoreka [JOK
77 VYcnoBus HabmoeHUS https://m.edsoo.ru/c6416d
MaKCHMYMOB U MUHUMYMOB 43
bu6nmmoreka [IOK
78 Pemenue 3anau https://m.edsoo.ru/3061de
2b
bu6nmmoreka [IOK
79 [Tpumenenue uaTepdepeHIu https://m.edsoo.ru/668edb
c8
Bbubnuoreka [IOK
80 Judpakius ceera https://m.edsoo.ru/12ed04
b5
JudpakimonHas pemeéTka. bubnmorexa [IOK
81 VYcnoBue HAOMIOACHUS https://m.edsoo.ru/f998d9
64

T'JIaBHBIX MAKCUMYMOB




Bbubnuoreka [IOK

82 Pemenue 3amau https://m.edsoo.ru/d58¢41
la
Bbubnuoreka [IOK
[TorepeyHOCTh CBETOBBIX
83 https://m.edsoo.ru/e9890fe
BOJH. [lonsipuzamnus ceeta 9
Bbubnuoreka [IOK
84 Pemenue 3amau https://m.edso00.ru/c56¢81
58
bu6nmmoreka [IOK
85 CBeTOBBIC SIBJICHHS B IPUPOE https://m.edsoo.ru/0b3636
3d
O6o0611IEHNE U Bbubnuoreka [IOK
86 cUCTeMaTH3aIus 3HaHUH 110 https://m.edsoo.ru/8a1474
teme "Onrtuka" 8b
bu6nmmoreka [IOK
KontponsHas pabora o teme
87 https://m.edso0.ru/82315d
«Onrtuka»
d4
['paHuIIBl TPUMEHUMOCTH
N bu6nuoreka [IOK
KJIaCCUYECKON MEXaHUKH.
88 https://m.edsoo.ru/c9bd77
3aKOHBI ATEKTPOTUHAMUKHU U b
MPUHITUT OTHOCUTEILHOCTH _
. bu6nmmoreka [IOK
[ToctynaTel cnennanbHOM
89 https://m.edsoo.ru/c56f05¢
TEOPUHU OTHOCUTEIFHOCTH b
90 [IpocTpaHCTBEHHO-BPEMEHHOM bubmuorexa [{OK

unTepBai. [IpeobpazoBanus
Jlopenna. YciaoBue

https://m.edsoo.ru/d83742
bb




MPUYUHHOCTH.
OTHOCHUTENHLHOCTD
OJITHOBPEMEHHOCTH.
3aMeJIeHre BPEMEHH U
COKPAIIICHUE JUTHHBI

DHEPrusi ¥ UMITYJIbC

bu6nmmoreka [IOK

91 \, https://m.edso0o.ru/853a64
PEIATUBUCTCKOM YaCTHUITBI fo
CBsi3b MaccChl ¢ SHEPTUEH U bubnmoreka [JOK
92 HMMITYJIbCOM PEIIATUBUCTCKON https://m.edsoo.ru/b6258ff
YACTHIIBI. DHEPTHUS TTOKOSI a
bu6mmoreka [IOK
PaBHOBecHOE TEIJIOBOE
93 https://m.edsoo.ru/f54035
U3JTy4YCHHE a5
Bbubnuoreka [IOK
94 3akoH cMmenieHns Buaa https://m.edsoo.ru/1¢5f75
2
T'unore3a M. Iinanka o buGmorexa [IOK
95 https://m.edsoo.ru/a5ffa21
kBaHTax. ®OTOHBI 2
Bbubnuoreka [IOK
96 DHeprus U UMIYIbC POTOHA https://m.edsoo.ru/7tb307
ec
®oroaddext. OnbiTe A. T bubnmoreka [JOK
97 CroneroBa. 3aKOHBI https://m.edsoo.ru/8c68e5
dbotorhdexra b9
98 YpaBHeHue DUHIITENHA TS bu6nmmoreka [IOK

dotorddekra. "KpacHas

https://m.edsoo.ru/01ef45




rpanuna” gorosrddexra 56
Jasnenne ceera. OnbiTol I1. H. buGmmorexa [IOK
99 https://m.edsoo.ru/64b419
JleOeneBa
66
Bbubnuoreka [IOK
100 BonHoBBIE CBOMCTBA YaCTHII https://m.edsoo.ru/f59¢cfce
c
Bomnsl ne bpoins. JlnuHa
BOJIHBI ¢ bpoiiins u pa3zMepsl Bubmaotexa IIOK
101 P p P https://m.edsoo.ru/5df8baf
00JIaCTH JIOKAJIU3ALNH |
JIBUKYIIEHUCS] YaCTUIIBI B
KopnyckynspHo-BOJHOBOM bubmmorexa [IOK
102 PIyCKyIAp https://m.edsoo.ru/8ccabb
TTyalli3M
2a
Judpakius 37eKTPOHOB HA Bubmiorexa LIOK
103 P P https://m.edsoo.ru/30dbal
KpHUCTaJIax
8¢
Cnenuduka u3mepeHuit B
Bbu6nuoreka [IOK
Mukpomupe. COOTHOIIEHUS
104 . . https://m.edsoo.ru/65783d
HeomnpenenEHHOCTEN o
[eiizenbepra B
Bbubnuoreka [IOK
105 | Pemenue rpaduyeckux 3amay https://m.edsoo.ru/e70195
bd
bu6mmoreka [IOK
106 | Pemenue pacuéTHbIX 3a7a4 https://m.edsoo.ru/ee9b3 1
82
107 | KouTtpoapHas padboTa 1o bubmmorexa [JOK




temam: "OcHoBel CTO",
"KopmyckyispHO-BOIHOBOMN
Jyanu3m"

https://m.edsoo.ru/c3de89
la

OmnEBITE IO HnCCICa10BaHUIO

Bbubnuoreka [IOK

108 | ctpoenus aroma. [lnanerapuas https://m.edsoo.ru/312b75
Mozens atoma Pesepdopna Oa
bu6nmmoreka [IOK
109 | Ilocrynatel bopa https://m.edsoo.ru/404dfa
9a
Buasl ciektpoB. CriekTp Bbubnuoreka [IOK
110 | ypoBHeil 3HEeprun aTomMa https://m.edsoo.ru/cf74b1
BOJIOPOJIA la
bu6mmoreka [IOK
CrioHTaHHOE U BBIHYKJEHHOE
111 https://m.edsoo.ru/f945d8
U3y4YeHHe CBEeTa Se
Bbubnuoreka [IOK
112 | Jlazep https://m.edsoo.ru/2288a0
c4
Hyknonnas Mmomens sapa
yv P bu6nmmoreka [IOK
I'eiizenOepra-lBaHeHKO.
113 https://m.edsoo.ru/34ada5
3aps ¥ MaccoBOE YHCIIO slpa. de
H3oTonsl. PagnoakTMBHOCTH —
3aKOH pasii0aKTUBHOTO
pacnana. CBoiicTBa
MOHU3UPYIOIIETO H3ITYICHUS bubmmorera [IOK
114 Py i ' https://m.edsoo.ru/aab98b

Bnusnane pPaaAnOaKTUBHOCTH HaA
JKUBBIC OPpraHU3MBI.
JlozumeTrpus

ef




DHeprus CBsA3U HYKJIOHOB B
sanpe. Slnepusie cuibl. Jledext
Macchl sapa. SAaepHsbie
peakuuu. SnepHbie peakTophl.

Bbubnuoreka [IOK

115 https://m.edsoo.ru/ff1758d
[TpoGnembl ynpaBiasieMoro 0
TEPMOSJIEPHOTO CUHTE3A. B
DKOJIOTUYECKUE ACTIEKTHI
pPa3BUTHS SIEPHOU SHEPTCTHKHU
Mertobl perucTpanuu u
HCCJICIOBAHMS DJIEMEHTAPHBIX
yacTull. DyHaaMeHTaIbHbIC
N Bbubnuoreka [IOK
B3aMMOJICUCTBUS. bapnoHbl,
116 https://m.edsoo.ru/lac08a
ME30HBI 1 JICIITOHBI. sh
IIpencraBnenue o _
CrangaptHoit Mmogenu. Kpapk-
TJIFOOHHAST MOJICITh aPOHOB
®dusuka 3a npegenamMmu
CrangaprHoil Moaenu. TéMHas bubnuorexa [IOK
117 | wmatepus u T€MHas SHEPTHUs. https://m.edsoo.ru/c026fd
EnuHcTBO rsHyecKoi 37
KapTHUHBI MUPa
Bbubnuorexa [IOK
Dransl pa3BUTHS ACTPOHOMUMU.
118 https://m.edsoo.ru/ad73el
3Ha4YeHNEe aCTPOHOMHH 45
119 | IIpuMEeHMMOCTH 3aKOHOB bubmmorexa LIOK

buzukn st 0ObSICHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTobI

https://m.edsoo.ru/39¢440
28




aCTPOHOMUYECKUX
HUCCIIENOBAHUN

CoBpeMeHHbIE ONTUYECKUE

Bbubnuoreka [IOK

120 TEJIECKOMBI, PaAUOTEIECKOITBI, https://m.edsoo.ru/4877aa
BHEaTMOC(epHast aCTPOHOMUS le
Bun 38€31H0r0 HEODA.
. Bbubnuoreka [IOK
Co3sBe3us, sspKue 3BE3/bI,
121 https://m.edsoo.ru/aac588
IJTAHETHI, UX BUIUMOE b
NBUKECHHE -
Conueunas cucrema. CoHIle.
Bubnuoreka [IOK
CoJtHeUHAasT aKTUBHOCTb.
122 https://m.edsoo.ru/22748¢
Uctounuk sueprun CosiHia 1 b
3BE3T T
3BE3bI, X OCHOBHEIC
Bbubnuorexa [IOK
XapaKTepuCTUKH. J[narpamma
123 | . https://m.edso0.1ru/421699
CIIEKTPaJLHBIN KJIacc — 44
CBETUMOCTD" D
. bu6nmmoreka [IOK
3Be3/1bI TIIaBHOU
124 https://m.edsoo.ru/b3cb76
MOCJIEIOBATEILHOCTH 6
Buyrtpennee ctpoenue 3BE31.
CoBpeMeHHBIE TTPEICTABICHUS bubnmoreka [JOK
125 | o mpoHCXOXKAECHUH U https://m.edsoo.ru/d09da4
sBostonu CoNTHIA U 3BE3]. 94
OTanbl )KU3HU 3BE3]
126 | Mueunsiii [IyTe — Haia bubmuorexa [{OK

I'amaxkTuka. TUIIEI rajJakTHK.
YépHble AbIpHI B Apax

https://m.edsoo.ru/7cd10a
Oa




TaJIaKTHUK

Bcenennas. Pacupenue
Bcenennoii. 3akon Xa06ma.

bu6nmmoreka [IOK

127 https://m.edsoo.ru/3dbdf0
Teopust bosbiioro B3peiBa. 0
PenukToBOE M3TyUeHHE T
bu6nmmoreka [IOK
MacmrabHast CTpyKTypa
128 . https://m.edsoo.ru/ce2346
Bcenennoii. Meraranaktuka 3
. Bbubnuoreka [IOK
Hepeménnsie mpoOaemMbl
129 https://m.edsoo.ru/d37d9ff
aCTPOHOMUU .
Pu3HYECKUl IPAKTUKYM 110
teme "VccnenoBanue
MarHUTHOTO TIOJISI ITOCTOSTHHBIX
MarHuToB" WIH bubmuorexa [JOK
130 "UccnenoBanue CBOMCTB https://m.edsoo.ru/67361a
dbeppoMarHeTHKOB" UIN ef
"UccaenoBaHue aeiiCcTBUS
MOCTOSTHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"
DU3NYECKUI TPAKTUKYM T10
teme "M3mepeHue cuibl
Awmmnepa" win "U3ydyenue
Bbubnuoreka [IOK
3aBUCUMOCTH CHJIBI AMIiepa OT
131 https://m.edsoo.ru/fcae9le

CHIIBI TOKA" MITH
"OnpeneneHre MarHuTHOU
WHIYKIIUH HA OCHOBE
u3MepeHust cuibl Amrmepa'

9




Du3HYECKUl IPAKTUKYM 10
TeMme "lccnenoBaHue ABICHUS

132 3JIEKTPOMArHUTHON https://m.edsoo0.ru/c36658
MHAYKIUK" WK da
"OnpeneneHre UHIYKIHA
BUXPEBOI0 MAarHUTHOTO TOJIs"
DU3NYECKUN TPAKTUKYM T10
teme "VccnenoBanue SIBICHHS bubmuorexa [JOK
133 | camounaykiuu" win "Coopka https://m.edso0.ru/b8fb63
MOJIEJIN AJIEKTPOMAarHUTHOTO 91
reseparopa’
DU3NYECKUI TPAKTUKYM T10
teme "M3mepenue nepruoaa bubmuorexa [JOK
134 | cBOOOIHBIX KOJICOAHMI https://m.edsoo.ru/5d159d
HUTSHOTO U TIPYKUHHOTO 35
MasITHUKOB"
DU3NYECKUN TPAKTUKYM T10
teme "[IpeoOpazoBanne bubmorera [IOK
135 https://m.edso0o.ru/a28026
SHEPTUH B MPYKUHHOM bd
MasiTHUKeE" —
136 | ®usmyeckuil NPakTUKYM IO bubmuorexa [IOK

teme "HccnenoBanue
MEePEMEHHOT0 TOKA Yepe3
IIOCIIC IOBATCIIEHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyLIKy U pe3ucTop” win
"HccnenoBanue pabOThI
HCTOYHUKOB CBETA B LN

https://m.edsoo.ru/89dc2d
90




TIEPEMEHHOTO TOKA"

®U3NYECKUIl MPAKTUKYM IO bubmmorexa LIOK
137 | Tteme "U3yueHue napaMeTpoB https://m.edso0.ru/b10066
3BYKOBOM BOJIHBI" la
DU3NYECKUN TPAKTUKYM T10
teme "M3Mepenue nmokazaresns
" Bbubnuoreka [IOK
IPEIOMJICHUS CTeKIa" WIn
138 | https://m.edsoo.ru/42569¢
[Tomy4yenne n3o0pakeHus B Al
CUCTEME U3 IJIOCKOT0 3epKajia T
Y JIUH3BI"
DU3NYECKUN TPAKTUKYM T10
teme "UcciaenoBanue
3aBUCUMOCTH (POKYCHOTO
Bbubnuoreka [IOK
paccTosiHus OT BelIecTBa (Ha
139 " https://m.edsoo.ru/b879b
IpUMepE KUJKUX JIMH3)" WU At
"Uzmepenue GhoxycHOTo _
PacCTOSIHUS PaCCEUBAIOIINX
JuH3"
Du3HYECKUl IPAKTUKYM 10
" bu6nmmoreka [IOK
teme "Habnronenue
140 https://m.edsoo.ru/8b7ac7
mdpakuum, HHTepEpeHIH 37
Y TIOJIsIpU3aIiuy cpeta' T
Pu3nYeCKUil IPAKTUKYM 110
teme "OrnpeneneHre UMITyJIbca
bu6nmmoreka [IOK
Y DHEPTUU PEISITUBUCTCKUX
141 https://m.edso0.ru/63756¢

yactull (o ¢ororpadusim
TPEKOB 3apsKEHHBIX YacTHI] B
MarHuTHOM noJe)"

47




DuU3HYECKUl IPAKTUKYM 10
teMe "M3MepeHne nocTosTHHOM

IT;manka Ha ocHOBE bubanoreka ITOK
142 | wuccnenosanus porodddexra" https://m.edsoo.ru/eb916f
w "UccnenoBanue 82
3aBHCUMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJT OT HaNPsKEHUs "
DU3NYECKUI TPAKTUKYM T10
teme "MccnenoBanue cieKTpa bubmuorexa [JOK
143 | pa3pekeHHOro aTOMapHOro https://m.edsoo.ru/ec651e
BOZIOPOJIA U U3MEPEHHUE b8
noctostHHON Punbepra"
DU3NYECKUN TPAKTUKYM T10
teme "UcciaenoBanue
paanoakTUBHOTO (PoHA ¢ bubmmorexa HOK
144 HCTOMb30BaHIEM 03HMETp" https://m.edsoo.ru/c3dabe
nin "M3yueHune norioneHus be
0OeTa-4acTUIl AIIOMUHHEM"
145 | ®usnyeckuil NpakTUKYM IO bubmmorexa [IOK

teme "HaGumroneHust 3BE31HOTO
He0a HEBOOPYKEHHBIM TJ1a30M
C UCTIOTh30BaHHEM
KOMIIBIOTEPHBIX MPUIIOKCHUN
JUTSL OTIPEJICIICHUS TTOJIOKCHHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIC
co3Be3aus CeBepHOro
MOJIYIIApUS U sIpKHe 3BE3/b1"

https://m.edsoo.ru/107202
le




i "HaOmroqeHus B TeEIeCKOI
JlyHsl, 11aHET, TYMaHHOCTEN U
3BE3THLIX CKOILICHUN"

146

0O0001eHue 1
cucreMarusanus 3Hagui. Poib
(GU3HKY 1 aCTPOHOMUU B
SKOHOMHYESCKOH,
TEXHOJIOTHYECKOM,
COLIMABHON M dTUYECKOM
chepax nesaTeTbHOCTH
JeJoBeKa

Bbubnuoreka [IOK
https://m.edsoo.ru/ad6dde
ed

147

O000meHne 1
cucTteMarusanus 3Hagui. Poib
1 MECTO (PU3UKHU U
aCTPOHOMUHU B COBPEMEHHOMU
Hay4YHOU KapTHUHE MUpa

bubnuoreka [IOK
https://m.edsoo.ru/18f19f7
c

148

0O0001eHne n
cucreMarusanus 3HaHuil. Pois
¢du3nUecKoil Teopun B
dbopmupoBaHuu
NpeACTaBICHUH 0 (PU3NIECKOMI
KapTUHE MHpPa, MECTO
¢du3nUeCcKoil KApTHUHBI MUpPA B
o01IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUN O MPUPOJIC

bu6nmmoreka [IOK
https://m.edsoo.ru/e7d400
4

149

O060061IEHNE U
cUCTeMaTH3aIus 3HaHUU 1O

Bbubnuoreka [IOK
https://m.edsoo.ru/b032fc




teme "Kunemarnka"

4b

O060061IEHNE U

Bubnuoreka [IOK

150 cHCTeMaTH3alus 3HaHUuH 0 https://m.edsoo.ru/4e31b5
teme "Knnemaruka" 07
O6o0611IEHNE U Bbubnuoreka [IOK
151 CHCTEeMaTH3alMs 3HaHUH 110 https://m.edsoo.ru/2dfbafc
teme "JlnHamuka" S
O0001eHue 1
. Bbubnuoreka [IOK
CHCTeMaTH3alls 3HaHUH 110
152 " https://m.edsoo.ru/3cca48
teme "CTaTuka TBEpIIOro e
Tema" T
O000meHne n
. bubnuoreka [IOK
CHCTeMaTH3alls 3HaHUH 110
153 " https://m.edsoo.ru/32a4d1
TeMme "3aKOHbI COXpPaHEHHUS B A0
MeXaHuKe" T
0O000meHue n
. Bbubnuoreka [IOK
CHCTeMaTH3alls 3HaHUH 110
154 " https://m.edsoo.ru/ed440c
teMe "OCHOBBI MOJIEKYIISIPHO- .8
KMHETUYECKOM Teopun’ T
O0001eHne 1
. bu6nmmoreka [IOK
CHCTeMaTu3allys 3HaHUH 110
155 " https://m.edsoo.ru/c63f7cl
teMe ""TepMoguHamMuka. 0
TennoBsle MalIuHEL" B
156 | OO6oO6meHue n bubmuorexa [JOK

cUCTeMaTu3aIus 3HaHUU 10
TeMe "ArperaTHble COCTOSTHUS
BenlecTBa. Pa30BEIE

https://m.edsoo.ru/1d36b5
bl




nepexoanl"

O060061IEHNE U

Bbubnuoreka [IOK

157 cucTeMaTu3alus 3HaHuH 110 https://m.edsoo.ru/3bf0def
teme "DaekTpudeckoe noje" 9
0O0001eHne 1
. Bbubnuoreka [IOK
cUcTeEMAaTU3als 3HaHUH 10
158 " N https://m.edsoo.ru/71453¢
TeMe "llocToSHHBIN o6
9JICKTPUYECKHI TOK" _
O0001eHue 1
. Bbubnuoreka [IOK
cUcTeEMAaTH3alLs 3HaHUH 10
159 " https://m.eds00.ru/3d4007
teme "TOoKu B pa3IMuHbIX T
cpenax" T
O6o0611IEHNE U Bbubnuoreka [IOK
160 cUcTeMaTH3aIus 3HaHUH 110 https://m.edsoo.ru/3b4c06
TeMme "MarauTtHoe noie" ae
PesepBublii ypok. O000IIEHE
P P N bubmuorexa [JOK
W CHCTEMATHU3alHsl 3HAHUH I10
161 " https://m.edsoo.ru/053e22
TeMme "DNeKTpOMarHuTHas 43
WHIyKIus" -
PesepBublii ypok. O000IIEHE
P P . bu6nmmoreka [IOK
M CHCTEMATHU3AIHS 3HAHUH 110
162 " https://m.edsoo0.ru/d6310b
TeMme "MexaHHn4decKue fd
KkoieOanus" -
PesepBusblil ypok. O000111€HIE
P P . bu6nmmoreka [IOK
U CHCTEMATHU3AINS 3HAHUHA 110
163 https://m.edsoo.ru/5e2bb8

TeMe "DJIeKTPOMAarHUTHbIE
Kosiebanus"”

3d




PesepBHriit ypok. O000mIeHHE

. bu6mmoreka [IOK
U CHCTEMATHU3AIHS 3HAHUHA 110
164 " 1 https://m.edsoo.ru/96a7a2
TeMe "MexaHnyecKue u dd
9JICKTPOMArHUTHBIE BOJHBI" T
PeseprHbIif ypok. O6001IeHIE bubnmoreka [JOK
165 U CUCTEMaTH3allis 3HaHUH 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PesepHbIif ypok. O6001eHIE bubnmoreka [JOK
166 U CUCTEMaTH3allis 3HaHUH 110 1 https://m.edsoo.ru/5beclc
teme "OcHoBel CTO" 65
PesepsHEbIi ypok. O0001IIEHNE
P P . bubmuorexa [JOK
WA CHUCTeMaTHU3alLis 3HAHUH 110
167 " 1 https://m.edsoo.ru/f7¢59d
teme "KopnyckynsipHo- 13
BOJIHOBOM JTyaynn3m" -
PesepHbIil ypok. O60011eHIE bubnmoreka [JOK
168 U CUCTeMaTH3allis 3HaHUH 110 1 https://m.edsoo.ru/1£5116
teme "®duznka atoma" 34
PesepBHEbIi ypok. O0001IIEHNE
P P . bubmuorexa [JOK
M CHUCTeMaTHU3aLis 3HAHUH 110
169 " 1 https://m.eds00.ru/905¢5¢
teme "®du3nka aTOMHOIO siApa <0
Y 2JIEMEHTAPHBIX YacTHuIl" T
PesepBusblil ypok. O000111€HIE
P P . bu6nmmoreka [IOK
U CHCTEMATHU3AIHS 3HAHUH 110
170 " 1 https://m.edsoo.ru/2bffb94
TeMe "DIIEMEHTEI .
acTpoduzuku" B
OBLIEE KOJIMYECTBO YACOB 170 16

110 IIPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKUE MATEPHUAJIbI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






