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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHOM TporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeIbHOE NPEIMETHOE COACpIKAHNE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIFHOCTh U3YUCHHUS TEM M Pa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIe
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJa4l MPO(PECCUOHANTBHON OpPUEHTAIlMH, HAPABICHO Ha CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKONM OCHOBOWM JJisi pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3NKH Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX PaO0YHX IPOTpamMM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTeNbHON YaCTH coliepKaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HO00pa3HbIX TEXHOJOTHUI B C()epe IHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B GopMHUpOBaHHE YMEHUN MPUMEHSITh HAYYHBIM METO] TO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHUH, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
($U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEJICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIB30BAHUM CAMOCTOATEIIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuana, JabopaTopHble paboThl U padOThI MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOAATCSA B IPOLIECCE
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMHU 00pa30BaTEIbHOrO MPOIIEcca UCXOI1 U3 OCOOEHHOCTENW OYPOYHOIO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTCs PEIICHNIO0 PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUeHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasfena Kypca, TaKk U HUHTErpupys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BeIOopa (hHU3nIeCKOn
MOJIEH JUUIsl CUTYallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabunHere (M3MKM TODKHO OBITh HEOOXOaMMoOe J1abopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 00OpynOBaHHWE IS YYCHHYECKHX TPAKTHYECKUX pPadboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HUHTEIUJIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MaTEpUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymien
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3nyecKux SIBICHUNH B MPUPOAE U JUISl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIA, aJEKBaTHOW YCJIOBHMSM 3a/Jadyd, B TOM YHUCJIE 3a4a4 WHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiW3a M HMHTepIpeTanud UHGOpMaLHUH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUM JJIs Pa3BUTHSI YMEHMH HPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obpazoBanus orBoauTcs 340 wacos: B 10 kimacce — 204 gaca (6 yacoB B HEJIENI0), B
11 xnmacce — 204 gaca (6 4acoB B HEEIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHslil MeTo]] mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. DU3nyecKas TEOpHsl.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IUGPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUYKEHHSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUajibHOW TOUYKH, UX MPOEKIMM Ha OCH CHUCTEMbl KOOPAMHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

CpoOonHoe majeHue. YckopeHue cBoOOAHOro mnaaeHus. [[BukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTHU. YTJOBas WU JUHEWHass cKopocTh. llepmon u yacrtora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuE TTyTEH, TPACKTOPUA, CKOPOCTEHN ABMKEHHUSI OJTHOTO U TOTO K€ Teja
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUHOHATBHONW 3aBUCUMOCTH MEXKIY JNAIBHOCTBIO MOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH Hprotona. MueprmaneHble cuctemsl orcyéra. [lpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. JBrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemmepa. IlepBas kocMuueckas CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPIMAIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHE B MHEPLMAILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumieHus. [lnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEHH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PaCUYET CUJI YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[ToreHuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU NpykuHbI. [loTeHIManbHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUUECKOH SHEepTUn
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkne yCTpOMCTBA U TEXHOJIOTUYECKHUE IMTPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM W IOTEHILMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIISE M MOIIIHOCTH CUJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MOTEHLNAIBHONW 3HEPIUH MPYKHUHBI ¢ pabOTOMN CHUJIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 0OocHOBaHue. [{uddysus. bpoyHoBCcKkoe nBrkeHHe. XapaKkTep ABUKEHUS
Y B3aUMOJCHCTBUS 4YacCTHI] BEIIECTBA. Moaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtositnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3pb  MEXIy JaBICHUEM M  CPEAHEH KUHETUYECKOW  DHEprueut
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOW YHEPTUEN MOCTYIIATEIBHOTO TEIUIOBOIO ABUKEHUSI €€ YaCTHLI.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OPOYHOBCKOTO JBUKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. CaMONpoOHM3BOJIbHAS — peJlaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLUEHTPALMs YacTHUL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kak  crnoco0  HM3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maliepa. YienbHas TeIuioTa CrOpaHHUs
tormBa. Pacuér KoauuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMMKH JIJIs1 PABHOBECHBIX IPOLIECCOB: YEPE3 33 JTaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJI0IHOTO Tea K 0ojee HarpeToMy 06€3 KOMITEHCAIUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HAcOCa, yTHIIM3AI OMOOPTraHUY€CKOrO TOIUIMBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOTO Mpolecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIUUA MEKMOJIEKYJAPHOTO B3aUMOACHUCTBUA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Teaa. AHU30TPONUS CBOMCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacuiMpeHue KUAKOCTEH M TBEPABIX Tel, 00bEMHOE U JTMHEWHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. KoadPuimeHT MOBEpXHOCTHOTO HATSKECHMUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa MacChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. Inexkmpuueckoe none.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas SHEPrus 3apsaja B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy dIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM T0JI€. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KoHAeHcaTopoB. IlociienoBaTenbHOE COeMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJMHBI U IUIOMIAJd TOMEPEYHOTO CEUCHHs. Y IeIBbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerutoBas MOIIHOCTb, BhIIEIsE€Mas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCH: amIepMeETp,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COITPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

Crnioco6bl coemuHeHnst UICTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LEMH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne yaenpHOro CONpOTUBIIEHNS TPOBOIHHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HANpsDKEHHS [JIs  JIaMIIb
HaKaJIMBaHUS.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucuMoctu DJIC rambBaHUYECKOr0 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanye 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

OnekTpuyeckas MPOBOAMMOCTb  Pa3jIUMYHBIX  BEIIECTB. JJEKTPOHHAs
IPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast POBOJAUMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuynpie TUIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIIFOMUHUS, DIIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMOA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  M3MEPEHHUM, HMCCIEAOBAHWM  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayoaénnoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTEe3a, (U3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoiicTBa. TpuUroHoMerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKaroIlel Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTbleé KOHCTPYKIIUN), UCTIOIb30BaHUE 3aKOHOB COXpaHEHUs
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bektop MarHuTHOM wuHAaykuuu. [IpuHuun cynepro3uuuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J|BH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKH, Napa- U THAMAarHETHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumMoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHUs
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammntyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanne kosnebaHMM Tpy3a Ha MACCHUBHOM TPYyXKUHE C IEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOMNX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CWJIBI TOKA W HANpsDKEHUS NpU PA3IUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. IlpomsBoacTBo, mnepegadya W MOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJIEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXaIOMKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
POJIOJIbHBIE BOJNHBL. [lepuos, CKOpOCTh pacHpoCTpaHEHUsT U JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHS MU3ITyYEHHUS JJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3M U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIBTPa3ByKOBask JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Hab6nroneHue oTpakeHUs M TIPEJTOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6nronenue uaTepdepeHnnn u qudpakiii MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXXKEHUE, MPETOMIICHHE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONIMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMN cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEeHHET0 oTpaxeHus. Mojiens CBeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIYyYEHHUS Ha IBYX LIETISAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nuzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEneIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOMW TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe HccliemoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u normnoieHne (GOTOHOB PU NEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmnronenue muHeRYaToro CrekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Albda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIIENOBAHUS DJIEMEHTAPHBIX YACTHL.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

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

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE NBIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYNKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  U3MEPEHUM, HMCCIEAOBAHWM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNe 1 cucTeMaTH3alus COJIEpKaHUs paslienoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3ndeckoil Teopuu, poiib (HU3NIECKON Teopur B POPMUPOBAHUU MPEACTABICHUIMI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B JKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKUM TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKAs! CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIEKTpOJBUTraTENb SIKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUM 3JIEKTpONepeay, 3IEKTPOJIBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEeUHas Oarapesi, CIIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpenMera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHCKOro OOLIECTBAa, PACUIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OpPa30BaHUIO B 001aCcTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUU B OKpYXKAlOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
bU3MYECKUX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJNHATH pPabOTy B  YCJIOBHUSIX PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOJIUThb AapPryMEHThl IS
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHHWM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEP>KAaHUS B Pa3IMuUHBIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMSAr4arh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETUYECKOE IIOBEIEHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
GU3UKY U aCTPOHOMMH, BBISIBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTEHO COCTABJISITH IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOoThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM,;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJAJAETh HAaBbIKAMH IIO3HABATENbHON peQeKCHH KaK OCO3HAHMS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHThl APYTUX IpPU aHAIU3E pPE3YJIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce AOCTHMXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMSI IPOrpaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JApPYIHX, YYUTHIBATH €ro MpPH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (DU3UKHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3auyaTth yCIOBUS IPUMEHUMOCTH MOJIETeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTH U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [amunes Uit CKOPOCTH M IepeMelieHus,
3akoHbl HprlooTOHa, mpuHIMI  OTHOCUTENbHOCTH [anmwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECHS TBEPAOro Tejia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCAa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBICHMS, UCHOIB3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEILIECTBA CO CpPEIHEW KHUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM 1enu, 3akoH J[xoyisi—JIeHna,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKas SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJIEKTPUUECKOTO OIS, HAPSHKEHHOCTD TOJISI TOYEUHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBICHHWE  yyacTKa  LEenu ¢
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABUkKeHue, nudpdy3us, ucrapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOAUTH KOCBEHHbIE HM3MEpPEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 IMPOBEPKE NPEJIOKEHHON TUIIOTE3bI: MNIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
TUIOTE3bI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIBbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYaThl (PU3UIECKIX
TEOpUH MPU UCTOJIH30BAHUM MATEMaTHYECKMX METOJOB pEIICHMs 3aad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUH W3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPalliu 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LENOYKY pacCyKIEHUI ¢ ONOpPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTENHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O PAllMOHATIEHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAyKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJAEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAILIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJIy4aeMylr0  HMHQOpMalMI0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBaeMOil MpoOIeMbl;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCSI YMEHMUIA:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KojeOaHus, MaTEeMaTUYCCKUM MAasSTHUK, WICATbHbBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, NTOHUMAaTh BCEOOIIMH XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUaIbHOM  TEOPUM  OTHOCUTENIBHOCTH  (3aKOH  COXPAHEHMS



ANIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, HCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dotorddekra, nepBelil ¥ BTOpoi mocTynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PAJHOAKTHBHOIO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TMOJIsl, MarHUTHBIA MOTOK, cwia Amnepa, MHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz Aapa, SHEPrHsl CBsI3U AApa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl aaep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHHUS HEOSCHBIX Tel, DBOIIONNH 3BE3] M BeeneHHoi;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEUIHOCTE  M3MEPEHM, Jenarb  BBIBOABI IO  pe3yibTaTam
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEJI0KEHHON THIOTE3bl: IIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBmia 6€30MacHOro TPY/la IPU MPOBEICHUH UCCIIEI0BAHUIM B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOAUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paObOTHI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH MpolieccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3inyHble COCOObl paboThl ¢ MH(popManuen (HU3NUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMAINK, CTPYKTYPUPOBAHUS H WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHMU3alIOHHbIE u NI03HABaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACIPENCTATh IE€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (BAPHUAHT 1) ecrecTBeHHOHAY4YHbI PO(JIb

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBINM METO/ ITIO3HAHUS TPUPO/IbI
11 Hay4unplli MeTO MO3HAHUS TTPUPOIBI 6 bubmorexa LHOK
' ya A prpol https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 13 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Huramiia 13 https://m.edso0.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edso00.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 13 1 https://m.edsoo.ru/FL6b68d7
Hroro no pazneny 44
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnmuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 18 1 https:/m.edsoo.ru/fL6b68d7
3.2 Tepmonunamuka. TenaoBble MalTuHbI 23 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 17 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso00.ru/f16b68d7
Uroro mo pazneny 58
Paznen 4. JJIEKTPOAUHAMUKA
bubmuoreka [JOK
41 Onextpiriecioe nose 21 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [ToCTOSTHHBIN IMEKTPUICCKUI TOK 27 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 ToxH B pasmiHLIX cpesiax o https://m.edsoo.ru/f16b68d7
Utoro no pazneny 63
Pa3znen 5. PUBNYECKU TIPAKTUKYM
bubmuorexa [JOK
>1 23 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 23
bu6mmoreka [IOK
PesepBHOoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 204 16

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC (BAPUAHT 2) texHoJiorn4eckuii npoguib/ry0epHATOPCKMH HHKEHEPHBIN KJIacce

‘ KoanyecTBo 4acoB



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Ne HaumeHoBaHuUe pa3aeioB U TeM DJIeKTPOHHbBIE
n/n MPOrpamMmbl Beero Kontpoabubie  Ilpaktuueckue  (uudposBbie)
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
Pasnen 1. HAYUHBIA METO/I IO3HAHWSA ITPUPOIbI
. bubmmoreka [JOK
11 Hayunslif MeTO IO3HAHUS IPUPOJIBI 6 https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
bu6mmorexa [IOK
21 | Kumewaruxa 13 1 https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 Huraniica 13 https://m.edsoo.ru/f16b68d7
i bubmuorexa [JOK
23 Cratika TBEpAOTO TeNa > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXpaHEHUsI B MEXAHUKE 13 1 https://m.edsoo.ru/fL6h68d7
Uroro no pazaeny 44
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 18 1 https://m.edsoo.ru/FL6b68d7
bu6mmorexa [IOK
3.2 Tepmoannamuka. TernaoBble MAITUHBI 23 1 https://m.edsoo.ru/fL6b68d7
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 17 1 bu6mmorexa [IOK
' TIEPEXOIBI https://m.eds00.ru/f16b68d7
Hroro no paszneny 58



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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Paznen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
41 Omextpirieckoe nose 21 https://m.eds00.ru/f16b68d7
N . bubnmoreka [JOK
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 27 https://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
4.3 Towut B pasiiibIx cpenax 3 https://m.eds00.ru/f16b68d7
Wroro mo paszneny 63
Pa3znen 5. PU3MYECKUI IPAKTUKYM
| bu6mmorexa [IOK
51 23 16 16 https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 23
bubmuorexa [JOK
PezepBHoe Bpemst 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 204 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJTACC (BAPUAHT 1) ecTrecTBeHHOHAYYHBII IPodJib

Kosau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (pp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [{OK
11 Marmutioe o 10 https://m.eds00.ru/39859ef1
bubmuoreka [{OK
12 DIICKTPOMArHHTHAA HRAYKLUHS 13 1 https://m.eds00.ru/39859ef1
Wroro mo pazneny 23
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmmoreka IIOK
2.1 M 1
CXAHHHCCKHE KONCOaNIA 0 https://m.eds00.ru/39859¢f1
bu6mmoteka IIOK
2.2 DeKTpOMarHuTHbIE KoJeOaH!s 10 https://m.eds0o.ru/39859f1
53 MexaHu4yecKkue U 3J1€KTPOMArHUTHbIE 10 1 bubnmnoreka HOK
' BOJIHBI https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
24 Onrika 25 L https://m.eds00.ru/39859¢f1
Hroro mo pazaeny 55

Paszea 3. OCHOBBI CIIEIIMAJIbHOMU TEOPUM OTHOCUTEJBHOCTH



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

bubnunorexa LIOK

3.1 Ocoser CTO 3 https://m.eds00.ru/39859ef1
Hroro no pazaeny 3
Paznea 4. KBAHTOBAS ®PU3UKA
. bu6nmoreka [IOK
4.1 KopmyckysipHO-BOTHOBOM JTyaJiu3mM 10 https://m.edsoo.ru/39859f1
bub6nmoreka [IOK
4.2 Pu3mKa atoma > https://m.eds00.ru/39859¢f1
43 ®du3nka aTOMHOTO sI/Ipa U DJIEMEHTAPHBIX 5 bubnnorexa [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Utoro no pazneny 20

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnuoreka [{OK
5.1 DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU ) https://m.edsoo.ru/39859f1
Hroro no paszneny 5
Paznen 6. PU3HUECKHUN MPAKTUKYM
. bubmuoreka [IOK
A1 o 1 1
6 VSHACCIHI TIPARTHIoN 0 0 https://m.eds00.ru/39859ef1
Wroro mo paszneny 10
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucrematusanusa 1 0000IIeHne
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 10 bu6muoreka [JOK

NesITeIbHOCTH, TPUOOPETEHHOTO TPH
n3zyueHnu kypca ¢usuku 10 — 11 knaccon

https://m.edso0.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pasneny

10

PesepBHOEe Bpemst

10

bu6nuoreka [IOK
https://m.edso0.ru/39859¢ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC (BAPHUAHT 2) TtexHoJiorn4yeckuii npoguib/rydepHaTOPCKMH HHKEHEPHBIN Kiace

KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrpoasnsie | IIpakTnyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTebHbIe
padoThI padoThI
pecypcbl
Pazgen 1. JIEKTPOJANHAMUKA
bubmmoreka IIOK
11 M 14
ArHiTHoe HoJe https://m.eds00.ru/39859ef1
bu6mmoteka IIOK
12 DIIEKTPOMATHHTHAS HHAYKUIHS 18 1 https://m.eds00.ru/39859¢f1
Wroro mo pazneny 32
Pazgen 2. KOJIEBAHUSA U BOJIHBI
but6mmoreka [IOK
21 Mexarmeckue konebars 12 https://m.eds00.ru/39859¢f1
bubnunorexa LIOK
2.2 DJeKTpOMarHuTHbIE KoJeOaHus 15 https://m.edsoo.ru/39859f1
53 MexaHnyecKkue U 3JeKTPOMArHUTHbIE 12 1 bubnmnorexa [JOK

BOJIHBI

https://m.edso0.ru/39859¢ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

2.4

OnTuka

29

bubnunorexa LIOK
https://m.edso0.ru/39859ef1

Hroro no pazneny

68

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

bu6nmoreka [IOK
3.1 Ocroser CTO 8 . https://m.edso0.ru/39859ef1
Utoro no pazneny 8
Pasznen 4. KBAHTOBASI ®PU3UKA
N bubnuoreka [IOK
4.1 Kopryckyn1pHO-BOHOBOH Ayarism 20 https://m.eds00.ru/39859¢f1
bubnunoreka LIOK
4.2 )
H3HKa aToMa > https://m.eds00.ru/39859ef1
43 ®du3nka aTOMHOTO sI/Ipa U DJIEMEHTAPHBIX 5 bubmmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Hroro no paszneny 30

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmmoreka IIOK
| 2
) DeMeHThl aCTPOHOMUU U acTPOPU3UKU 0 https://m.edsoo.ru/39859ef1
Wroro mo paszneny 20
Pa3znen 6. PUSHUYECKHUM TIPAKTUKYM
. bubnuotexa [JOK
61 DUSIIECKHi MPaKTHIKyM 16 16 https://m.eds00.ru/39859¢f1
Hroro o pazneny 16

Pasnea 7. OBOBIIAIOIIEE TIOBTOPEHHUE



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

Cucremaruzanus u 00001IeHue

MIPEIMETHOTO COACPIKAHUSI U OIbITA bubmmoreka [JOK
7.1 N 20
NEeATEIbHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3ydeHuu kypca ¢usuku 10 — 11 xkmaccor
Uroro mo pazneny 20
bub6nmoreka [IOK
PezepBHOE Bpems 10 https://m.eds00.ru/39859¢ef1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 204 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

MMOYPOUYHOE IJIAHUPOBAHUE
10 KJIACC (BAPUAHT 1)

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
/ Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThbI padoTshI
pecypcsl
1 1 bubmuorexa [JOK
Beenenune https://m.edsoo.ru/1beef346
) 1 bubnuorexa [JOK
[ToBTOpEHNE 3aKOHOB COXPAaHEHHSI https://m.edsoo.ru/3a7fde29
3 1 bubnuorexa [JOK
OcHoBHble nosioxxeHust MKT https://m.edso0.ru/34c49931
4 Macca u pazmep MOJIEKYII. 1 bubanorexa [IOK
KonnuecTBo BemecTna. https://m.edsoo.ru/ca2def03
5 1 bubmuorexa [JOK
WneanbHblii ras. https://m.edsoo.ru/7f18fda3
6 JaBnenue raza. OCHOBHOE ypaBHEHUE 1 bu6moreka LIOK
MKT. https://m.edsoo.ru/eabbdedl
7 TemnoBoe paBHOBecHe. AOCOIOTHAS 1 bubnnorexa [IOK
TeMIepaTypa https://m.edso0.ru/e9a52f02
8 1 bubmuorexa [JOK
TemnepaTypHBbI€ IIKaJIbI https://m.edso00.ru/30a108a5
9 1 bubnuorexa [JOK
Pemenue 3agaa https://m.edsoo.ru/89ba7190
10 1 bubnuotexa [JOK
Pemenue 3agaa https://m.edsoo.ru/761d18aa
11 KonTposbHas padora «OCHOBHOE 1 1 bubnnorexa [IOK
ypaBHeHue MKT» https://m.edso0.ru/a99549a7



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
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KoHntposnbnas padota «OcHOBHOE

bubmuorexa [JOK

12
ypaBHenue MKT» https://m.edso0.ru/b7560bbf
13 VpaBHEHUE COCTOSHUS UIEATBHOIO bubmmorexa LIOK
rasa https://m.edso0.ru/f738109c
14 bu6mmoreka [IOK
N3ompoueccel https://m.edsoo.ru/71cbb4f5
15 bu6mmoreka [IOK
Pa30op 3anau Ha Temy «3omporiecch» https://m.edsoo.ru/33196fbe
16 bubnuorexa [JOK
Pa30op 3a1a4 Ha Temy «M30mpouecch» https://m.edsoo.ru/1242f32¢
17 bubnuorexa [JOK
Perenue 3agau https://m.edsoo.ru/5a9e4a64
18 bubnuorexa [JOK
Pewenne 3amau https://m.eds00.ru/141d3837
19 Kourponbhas paboTa «YpaBHeHHE bubauoreka [IOK
COCTOSTHHSI UCATLHOTO Ta3a https://m.edso00.ru/57dba505
20 KonTponbHas padora «YpaBHeHue bubmmorexa [IOK
COCTOSIHUS JICAJIBHOTO ra3a https://m.edsoo.ru/bdf997fb
21 M3MeHeHne arperaTHbIX COCTOSIHUIM bubnmoreka [IOK
BEIIIECTBA https://m.edsoo.ru/9aba2b0a
CDazoBf,Ie nepexonsbl. Y iebHas BuGnuotexa LIOK
22 TEII0EMKOCTb, TEIJIOTA IJIaBJIEHUS, httos://m.ed 192757626
apooOpa3oBaHUsI. Ha. AL 200
23 bubnmnoreka [JOK
Hacepiennsiit nap https://m.edsoo.ru/11abfa0a
24 bubnmoreka [JOK

OTHOCHUTEIbHAS BIAXKHOCTD

https://m.edsoo.ru/0ae2cd84
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bubmuorexa [JOK

25 https://m.edsoo.ru/1fa86499
Penrtenue 3amau https://m.edsoo.ru/2cb29676

26 bubnmoreka [JOK
Pewenue 3anau https://m.edsoo.ru/a28aa7ad

bubmuoreka [JOK

27 Kontpoinbnas padota «HachImeHHbIH bubnuorexa LIOK
nap» https://m.edsoo.ru/2b95d57e

28 KonrpoasHas pabora «HaceleHHbIH bubnuoreka [IOK
nap» https://m.eds00.ru/653d3459

29 [ToBEpXHOCTHOE HATSKCHHE. bubnnorexa LIOK
KannmiapHuele siBieHus. https://m.edsoo.ru/9aa79a7d

30 MexaHndeckue CBOMCTBa TBEPIBIX TEI. bubauoreka [LIOK
3axoH I'yka. https://m.edsoo.ru/dclcaacQ

31 bubnuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/9f5a574c

32 bubnuotexa [JOK
Pemenue 3agau https://m.edsoo.ru/4bb8294b

33 W TOrOBBIi 3a4€T 10 TEME bubnmoreka [IOK
«MonekynspHas pusukay https://m.edso0.ru/13f0a221

34 W TOrOBBIi 3a4€T IO TEME bubnmoreka [IOK
«MonekynspHas pusukay https://m.edsoo.ru/d6532eb9

35 bubmuorexa [JOK
BryTtpeHnHss sHeprus https://m.eds00.ru/f7706d63

36 [TepBblIii 3aKOH TEPMOIMHAMUKH JIJIS bubmmorexa LIOK
U30IIPOIIECCOB. AMa0aTHBIN MTPOIIECC https://m.eds00.ru/913974c7

37 bubmuorexa [JOK

[Ipumeps! pemenns 3ana4y

https://m.edsoo.ru/9a5e2e74
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bubmuorexa [JOK

38
[Ipumepsl pemienus 3ana4y https://m.edsoo.ru/554bafcc
39 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/f57b4e01
40 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/f30f43b6
41 bu6mmoreka [IOK
TernoBele nBUTATETH https://m.edsoo.ru/474e7c4a
42 ukn Kapno. KITJ[ remioBoro bubnuorexa [JOK
JIBUTATEIISI https://m.edsoo.ru/b0a4445f
43 bubnuorexa [JOK
[Ipumepsl penienus 3aaa4 https://m.edsoo.ru/c44d02e2
44 bubnuorexa [JOK
[Ipumeps! pemienus 3anau https://m.edsoo.ru/c5b72ab7
45 bubnuorexa [JOK
Pemenne 3amau https://m.edso0.ru/0070d493
46 bubmuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/1531abab
47 bubmuorexa [JOK
Bropoii 3aKkoH TepMOAMHAMUKHI https://m.edsoo.ru/1deb2367
48 bubmuorexa [JOK
Beunplii 1BUrarenas BTOporo poja https://m.edsoo.ru/8d12c328
49 WTOroBEIi 3a4€T 10 TEME bubnmoreka [IOK
«Tepmonnnamuka» https://m.edsoo.ru/14e02d1f
50 WTOrOBBIH 3a4€T IO TEME bubnuoreka [IOK
«Tepmonnnamukar» https://m.eds00.ru/68878d51
51 bubnmuotexa [JOK

DnekTpu3anus, SIEeKTPUIECKUN 3apsy

https://m.edso0.ru/1344327b
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bubmuorexa [JOK

> 3akoH Kynona https://m.edso00.ru/c8094721
53 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/10265a05
54 Pelienue 3a1au https:/m.eds00.ru/c38af875
55 bubnmoreka [JOK
DJIEKTPUUYECKOE MOJIC https://m.edso00.ru/09d12fd8
56 bubnuorexa [JOK
HanpspkénnocTb https://m.edsoo.ru/13adad59
57 bubmuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/5f8d38a3
58 bubmuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/8ec512f0
59 Kourponsrast pabora bubauorexa [IOK
«Hanpsxk€HHOCTBY https://m.eds00.ru/29355001
60 Kourposnsrast pabora bubnmorexa [IOK
«Hanpssk€HHOCTBY https://m.edsoo.ru/bal178d0
61 bubnuotexa [JOK
JIuHuu HanpsKEHHOCTH https://m.edsoo.ru/ac5cacls
62 [IpoBOIHUKY U AMDIIEKTPUKH B bu6mmoreka [IOK
AIEKTPOIIOIE https://m.edso00.ru/741d5738
63 bubnuoteka [JOK
DHeprus 3apsaa B JIEKTPOIOIe https://m.eds00.ru/3d734561
64 [Torennuan. SKBUNOTCHIIMAIBHBIC bubmmorexa LIOK
MTOBEPXHOCTH. https://m.eds00.ru/157b54cd
65 bubnmnoreka [JOK
OnextpoéMkocTb. KonneHcarop. https://m.edso00.ru/7ba67355
66 CoenHEHUS KOH/ICHCATOPOB. DHEPTHs bubmmorexa [IOK

KOHACHCATOpA.

https://m.edsoo.ru/ldb5ad4e
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bubmuorexa [JOK

o [Ipumeps perenus 3anau https://m.eds00.ru/d8098824
68 bu6mmoreka [IOK
[Ipumeps perenus 3aiau https://m.edsoo.ru/b047alcd
69 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/c6f4f464
70 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/2e945513
71 KouTtponbHast paboTa bubmorexa [IOK
«ONEKTPOEMKOCTh» https://m.edsoo.ru/fe3857b9
72 KouTtponbHast paboTa bubmoreka [IOK
«INEKTPOEMKOCTDY https://m.edsoo.ru/b3efal8b
73 DJIEKTPUYECKUN TOK U YCIIOBHSI €T0 bubimmoreka [JOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/9867aaa7
74 bubnuorexa [JOK
Cuna Toka https://m.edso00.ru/c8c70432
75 bubmuorexa [JOK
3akon Oma a1 y4acTka 1enu https://m.edsoo.ru/28d62b3f
76 DNeKTpHUEecKOe CONPOTHUBICHHE. bubnmoreka [IOK
Bunbl coenHeHns MpOBOAHUKOB. https://m.edsoo.ru/1b6e26¢5
77 bubmuorexa [JOK
Penrenne 3agau https://m.edso00.ru/6f8e6777
78 bubnuoteka [JOK
Pemenue 3agau https://m.edso0.ru/f5c17d02
79 KonrpoinsHas padora «3akon Oma st bubmnoreka LIOK
y4acTKa LENn» https://m.edsoo.ru/30ebbb79
80 KonTtponbHas padora «3akon Oma mist bubmoreka [IOK

ydacTKa IeTIn»

https://m.edsoo.ru/18e95ff3
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bubmuorexa [JOK

o1 O/1C https://m.edso00.ru/20a88a03
82 bu6mmoreka [IOK
3akoH Oma JJ1s TIOJIHOM LIETTH https://m.edsoo.ru/6ee91e9f
83 bu6mmoreka [IOK
PaboTa 1 MOIITHOCTB 3JIEKTPOTOKA https://m.edsoo.ru/dalaab10
84 ITpumep pemienuns 3aaau Ha 3akoH Oma bu6moreka LIOK
JUTSA IOJIHOM LIENH https://m.edsoo.ru/7ba5edf2
85 bubnuorexa [JOK
Pemenue 3agau https://m.eds00.ru/97a0672f
86 bubnuorexa [JOK
Perenue 3agau https://m.edsoo.ru/ab1521fb
87 KonTponbnas pabota «3akon Oma ans bubnuorexa [IOK
IIOJIHOM LIENIN» https://m.edsoo.ru/8ab7f40d
88 KonTponbhas pabota «3akon Oma amns bubnnorexa [IOK
MTOJTHOM LEITN» https://m.edsoo.ru/b42f1f97
89 bubmuorexa [JOK
DNEeKTPUYECKUH TOK B MeTaJlIax https://m.eds00.ru/0b52575¢
90 3aBUCUMOCTb COIPOTHUBIICHHS bubmotexa LIOK
METAJUIOB OT TEMIEPaTyphl https://m.edso00.ru/7dc2a739
91 bubmuorexa [JOK
ITonynpoBOAHUKHU https://m.edsoo.ru/laff445f
92 bubnuoteka [JOK
P-N nepexon https://m.edsoo.ru/f49afd24
93 bubnuorexa [JOK
DIIEKTPUUYECKHI TOK B )KUJIKOCTSIX. https://m.eds00.ru/445b7746
bu6mmoreka [IOK
94 https://m.edsoo.ru/6b87ec5a

3aKkoH OJICKTPOJIN3a

https://m.edsoo.ru/08fc19bc
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bubmuorexa [JOK

% Pemenue 3anau https://m.edsoo.ru/05c6bfal
9% bu6mmoreka [IOK

Pemenue 3amau https://m.edsoo.ru/3dac6957
97 KoHnTponbHas padota « DIeKTpUIeCKHii bubauorexa [IOK

TOK B BEIIECTBE» https://m.eds00.ru/80021447
08 KonTpombHas pabota «DIEeKTPHYECKUI bu6auorexa [IOK

TOK B BEILIECTBE» https://m.edsoo.ru/af5fa389
99 bubnuorexa [JOK

DIIEKTPUUYECKHI TOK B raze https://m.edsoo.ru/df7a6838
100 bubnuorexa [JOK

DJEKTPUYECKUI TOK B BAKyyM€ https://m.edsoo.ru/Ocfe4a6e
101 bubnuorexa [JOK

3auéT «DIEeKTPUIECTBO» https://m.eds00.ru/5a582263
102 bubnuorexa [JOK

3auéT «DNEeKTPUIECTBO» https://m.edsoo.ru/b297b5c3
103 bubmuorexa [JOK

MaruauTtHoe nosje https://m.edsoo.ru/f7a665ee
104 MaruuTHas uHAyKIMs. JInHuN bubnunorexa [JOK

MarHUTHOW UHAYKIWH https://m.edsoo.ru/32405eab
105 bubmuorexa [JOK

Cuna Amnepa https://m.eds00.ru/060ebab5
106 bubnuoteka [JOK

PamKka ¢ TOKOM B MAarHUTHOM I10JI€ https://m.eds00.ru/845b4f73
107 [IpuMep pelieHus 3a1a4 Ha TEMY bubmoreka [IOK

«Cuita AMnepa» https://m.edsoo.ru/d11e8ce?
108 [Tpumep perieHus 33134 HA TEMY bubnnorexa [IOK

«Cuna Amniepa»

https://m.edso00.ru/1e992920
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bubmuorexa [JOK

109 Pemenue 3amau https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK

110 https://m.edsoo.ru/5fb2ach5

Penrtenue 3amau https://m.edso00.ru/27434040
111 bubnmoreka [JOK

Cuita Jlopenna https://m.edsoo.ru/8341d6ac
112 JIBr>keHue 3apsiia B MarHUTHOM T10JIe
113 [prMep peleHust 3a/1a4 Ha TEMY bubmoreka [IOK

«Cuna Jlopenua» https://m.edso00.ru/5752603f
114 [IpumMep pelieHus 3a1a4 Ha TEMY Bubnunorexa [IOK

«Cuna Jlopenua» https://m.edsoo.ru/cefe90e9
115 bubnuorexa [JOK

Pemenue 3agau https://m.edso00.ru/233311b5
116 bubnuorexa [JOK

Pemenne 3amau https://m.edsoo0.ru/0839a115
117 KonTponbsHas padora «MarautHoe bu6moreka LIOK

TTOJIe» https://m.edsoo.ru/f14f251e
118 KonTponbnas pabota «MarautHoe bubmorexa [IOK

TTOJIe» https://m.edsoo.ru/95fcdf51
119 bubmuorexa [JOK

MarnautHsble cBOliCTBa BellecTBa https://m.edsoo.ru/437f8300
120 bubnuoteka [JOK

[Hua-, ITapa-, @eppomMarueTuku https://m.edso00.ru/236f7e07
121 bubnuorexa [JOK

3auét «MarautTHoe Ioje» https://m.edso0.ru/1794cf37
122 bubnmuotexa [JOK

3auét «MarduTHOE T10JIe»

https://m.eds00.ru/3881b469
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TexHuka 6€30MaCHOCTH MPU

bubmuorexa [JOK

123
BBIIIOJIHEHUH J1a00PAaTOPHBIX padoT https://m.eds00.ru/a3605¢c5¢
124 bubmuorexa [JOK
MeTtobl pacuéra norpemHocTen https://m.eds00.ru/6761bf0f
125 Pabora Nel «Omnpenenenue bubnunoreka HOK
a0COJIFOTHOTO HYJIS» https://m.eds00.ru/99750a6f
126 Pabora Nel «Ompenenenue bubmmoreka [IOK
a0COIIOTHOTO HYJIS» https://m.edsoo.ru/eb72fc24
Pa6ora Ne2 «Onpenencuue Bu6miorexa LIOK
127 K02 PHIHEHTA TOBEPXHOCTHOTO ttos://m.ed 2d453af
HATSSKECHIS ttps://m.edsoo.ru 53a
Pabora Ne2 «Onpenenenue
128 K03 puImeHTa mTOBEPXHOCTHOTO EH@_I;IOTC(;@ HO/IEZ £A0f
HATSSKECHIS ttps://m.edsoo.ru/221f40
129 Pabota Ne3 «Ormpenenenue yaeabHOR bubmuorexa [JOK
TEIIOEMKOCTH CBUHIIA) https://m.edso0.ru/35800679
130 Pabota Ne3 «Ormpenenenue yaeabHOR bubnunorexa [JOK
TENJIOEMKOCTH CBUHIIAY https://m.edsoo.ru/a0ae51d8
131 Pabora Ned «MccnmemoBanue mpoiecca bubnuoteka [JOK
TEIJIoNepe adn» https://m.eds00.ru/546f5632
132 Pabora Ne4 «MccneoBanue mporecca bubnuoteka [JOK
TEIUIONIEepeIaum» https://m.edso00.ru/35368f3e
133 Pabora Ne5 «Onpenenenue MoayJist bubnnorexa [IOK
Onray https://m.edso0.ru/4410cef0
134 Pa6ora Ne5 «Omnpenenenue Moayis bubmuorexa [JOK
Onray https://m.edsoo.ru/a7340a29
135 bubnmnoreka [JOK

O0001mmenne

https://m.edso0.ru/744261b8
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136

O060061EeHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

136 10 10

bubmuorexa [JOK
https://m.edsoo.ru/eb5d4687

10 KJIACC (BAPHUAHT 2)
KoanuectBo yacos JJIeKTPOHHBIE
Ne ara ugposbie
/ Tema ypoka Konrpoabnbsie IIpakruyeckue A bp
n/n Bcero u3yyeHusi o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 1 bubmuorexa [JOK
Bsenenue https://m.edsoo.ru/1beef346
) 1 bubnuoteka [JOK
IToBTOpEHME 3aKOHOB COXPAaHEHUs https://m.edsoo.ru/3a7fde29
3 1 bubnuoteka [JOK
OcnoBHble nonoxenuss MKT https://m.edso0.ru/34c49931
4 Macca u pasmep MOIEKyIL. 1 bubnuorexa [IOK
KomnuecTBo BemecTsa. https://m.edsoo.ru/ca2def03
5 1 bubnuotexa [JOK
Wneansuoiii ras. https://m.edsoo.ru/7f18fda3
6 JaBnenne raza. OCHOBHOE ypaBHEHHE 1 bubnmorexa [IOK
MKT. https://m.edsoo.ru/eabbded1
7 TemnoBoe paBHOBecHe. AOCOOTHAS 1 bubnuorexa [IOK
TeMIeparypa https://m.edsoo.ru/e9a52f02
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bubmuorexa [JOK

8
TemnepaTypHbl€ HIKaJIbI https://m.eds00.ru/30a108a5
9 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/89ba7190
10 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
11 Konrposnbhast pabora «OCHOBHOE bu6moreka LIOK
ypaBHeHue MKT» https://m.edsoo.ru/a99549a7
12 KonTposbhast pabora «OCHOBHOE bubnuorexa [IOK
ypaBHeHne MKT» https://m.edsoo.ru/b7560bbf
13 VpaBHEHHE COCTOSHHS HICATLHOTO bubimmoreka [IOK
rasa https://m.edso0.ru/f738109c
14 bubnuorexa [JOK
H3onporeccer https://m.edsoo.ru/71cbb4f5
15 bubnuorexa [JOK
Paz6op 3anad Ha TeMmy «M30mponeccs» https://m.edso0.ru/33196fbe
16 bubmuorexa [JOK
Pa36op 3ama4 Ha Temy «M30mpornecchi» https://m.edsoo.ru/1242f32e
17 bubmuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/5a9e4a64
18 bubmuorexa [JOK
Pemntenue 3agau https://m.edso00.ru/141d3837
19 KouTtposnbHast pabota «YpaBHEeHHE bubmoreka [IOK
COCTOSIHUSI UACATIBHOTO ra3a https://m.edsoo.ru/57dba505
20 KouTtponbHast pabota «YpaBHeHHE bubmoreka [IOK
COCTOSIHUSI UACAIIBHOTO ra3a https://m.edsoo.ru/bdf997fb
21 V3MeHeHre arperaTHbIX COCTOSIHUM bubmmnoreka LIOK

BEIECTBA

https://m.edsoo.ru/9aba2b0a
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®da3oBbIe MEPEXOIbl. Y AeIbHAs

N bubnmoreka [JOK
22 TEIUIOEMKOCTb, TEILIOTA IIABJICHUS, httns://m.ed Po—

mapooOpa3oBaHus. e 6

23 bubnmoreka [JOK
Hacpiuennsliii map https://m.edsoo.ru/11abfa0a

24 bubnmoreka [JOK
OTHOCHUTENbHAS BIAKHOCTD https://m.edsoo.ru/0ae2cd84

bu6mmoreka [IOK
25 https://m.edsoo.ru/1fa86499
Permrenue 3amau https://m.edsoo.ru/2cb29676

26 bubnuorexa [JOK
Pewmenne 3anau https://m.edsoo.ru/a28aa7ad

bubmuorexa [JOK

27 KonrponsHast pabora «HaceIeHHbIi bubnuoreka [IOK
nap» https://m.edso00.ru/2b95d57e

28 KonTponbnas padota «HaceIeHHbIN bubnunorexa [IOK
nap» https://m.eds00.ru/653d3459

29 [ToBEpXHOCTHOE HATSKEHHE. bubnunorexa [IOK
KanuisipHele siBeHus. https://m.edsoo.ru/9aa79a7d

30 MexaHnuecKUe CBOWCTBA TBEP/BIX TEIL. bubmoreka [IOK
3axoH ['yka. https://m.edsoo.ru/dclcaacO

31 bubnuotexa [JOK
Pemntenue 3agau https://m.edsoo.ru/9f5a574c

32 bubnuotexa [JOK
Pemenne 3amau https://m.edsoo.ru/4bb8294b

33 Hrtorosslii 3a4€T 10 TEME bubmmnorexa LIOK
«MonekymnsipHas pusukar» https://m.edso00.ru/13f0a221

34 W TOroBelii 3a4éT 110 TEME bub6nuorexa [IOK

«MonekyisipHas pU3uKa»

https://m.edsoo.ru/d6532ebh9
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bubmuorexa [JOK

3 BHyTpeHHs4 sHEprus https://m.eds00.ru/f7706d63
36 IepBbIii 3aKOH TEPMOJHHAMUKH JIJIST bubmmorexa LIOK
M30MpOIIecCOB. ArabaTHbIi porece https://m.edso0.ru/913974c7
37 bu6mmoreka [IOK
[Ipumepsl penieHus 3agau https://m.edsoo.ru/9a5e2e74
38 bu6mmoreka [IOK
[Ipumepsl pemienus 3a1a4 https://m.edsoo.ru/554bafcc
39 bubnuorexa [JOK
Permrenue 3amau https://m.edsoo.ru/f57b4e01
40 bubnuorexa [JOK
Permrenue 3amau https://m.edsoo.ru/f30f43b6
a1 bubnuorexa [JOK
TemnoBbie IBUTATEIN https://m.edsoo.ru/474e7c4a
42 Hukn Kapno. KII/] TerioBoro bu6mmorexa [IOK
JIBUTATEIS https://m.edsoo.ru/b0a4445f
43 bubmuorexa [JOK
[Ipumepsl penieHus 3agau https://m.edsoo.ru/c44d02e2
a4 bubmuorexa [JOK
[Ipumepsl penieHus 3agad https://m.edsoo.ru/c5b72ab7
45 bubmuorexa [JOK
Pemntenue 3agau https://m.eds00.ru/0070d493
46 bubnuoteka [JOK
Pemtenue 3agau https://m.edsoo.ru/1531aba5
47 bubnuorexa [JOK
BTopoli 3aKk0H TepMOJIMHAMUKHA https://m.edsoo.ru/1deb2367
48 bubnmuotexa [JOK

Beunslil ABUraTens BTOporo poaa

https://m.edsoo.ru/8d12c328
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HTtoroBelii 3a4éT o TeMe

bubmuorexa [JOK

“ «TepmoauHamMHKa» https://m.edsoo.ru/14e02d1f
50 HTorossIii 3a4€T 110 TEME bu6mmoreka [IOK
«TepmoauHamMHKa» https://m.eds00.ru/68878d51
51 bu6mmoreka [IOK
OneKTpu3anys, JEKTPUYECKUN 3apsij https://m.eds00.ru/1344327b
59 bu6mmoreka [IOK
3akon Kynona https://m.edso00.ru/c8094721
53 bubnuorexa [JOK
Permrenue 3amau https://m.edso00.ru/10265a05
o4 Pemrenue 3aiau https://m.edsoo.ru/c38af875
55 bubmuorexa [JOK
DIEeKTpUUECKOE MOJIe https://m.edso00.ru/09d12fd8
56 bubmuorexa [JOK
HanpsoxénnocThb https://m.edsoo.ru/13adad59
57 bubmuorexa [JOK
Pemntenue 3agau https://m.edsoo.ru/5f8d38a3
58 bubnuotexa [JOK
Pemntenue 3agau https://m.edsoo.ru/8ec512f0
59 KontponbHas paborta bubmoreka [IOK
«HanpsokEHHOCTBY https://m.eds00.ru/29355001
60 KontponbHas pabora bubmoreka [IOK
«Hampsxk€HHOCTBY https://m.edsoo.ru/bal178d0
61 bubnmoreka [JOK
JInHuM HanpsHKEHHOCTH https://m.edsoo.ru/acscacls
62 [IpoBOIHUKY U TUDTIEKTPUKH B bubnmnoreka [JOK
JJIEKTPOIIOIE https://m.edso00.ru/741d5738
63 bubmuorexa [JOK

3Hepr1/1$[ 3apsAaaa B QJICKTPOIIOJIC

https://m.edso0.ru/3d734561



https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561

TTorennuain. DKBUIIOTEHIIHAILHEIE

bubmuorexa [JOK

o4 MIOBEPXHOCTH. https://m.edso0.ru/157b54cd
65 bu6mmoreka [IOK
Onekrpoémkoctb. Konnencarop. https://m.edsoo.ru/7ba67355
66 CoeMHEeHHs KOHICHCATOPOB. DHEPIus bubauorexa [IOK
KOHJIEHCATOopa. https://m.edsoo.ru/1db5ad4e
67 bu6mmoreka [IOK
[Ipumepsl perieHust 3a1a4 https://m.eds00.ru/d8098824
68 bubnuorexa [JOK
[Ipumepsl pereHus 3aaa4 https://m.edsoo.ru/b047alcd
69 bubnuorexa [JOK
Permrenue 3amau https://m.edsoo.ru/c6f4f464
70 bubnuorexa [JOK
Pemenue 3amay https://m.eds00.ru/2e945513
71 KonTponbnas pabota bubnnorexa [HOK
«DIIEKTPOEMKOCTB)» https://m.edsoo.ru/fe3857b9
72 KontponbHas pabora bubmotexa LIOK
«INEKTPOEMKOCTHY https://m.edsoo.ru/b3efal8b
73 DIIEeKTPUUYECKUI TOK U YCIOBHUS €T0 bubnmoreka [IOK
CYIIIECTBOBAHUS https://m.edso00.ru/9867aaa7
74 bubmuorexa [JOK
Cuna Toka https://m.edso00.ru/c8c70432
75 bubnuoteka [JOK
3akoH OMa JJ1s1 yJacTKa Lenu https://m.eds00.ru/28d62b3f
76 DIIEKTPUYECKOE COMPOTUBIICHHUE. bubnnorexa [IOK
Bunsl coeMHEeHNs IPOBOAHUKOB. https://m.edsoo.ru/1b6e26¢5
77 bubnmuotexa [JOK

Pemrenue 3agau

https://m.edso00.ru/6f8e6777



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

bubmuorexa [JOK

& Pemenue 3agau https://m.edsoo.ru/f5¢17d02
79 KonrponsHas pabora «3akon Oma uis bubnuoreka [IOK
y4acTKa e https://m.edsoo.ru/30ebbb79
80 KonrponsHas pabora «3akon Oma s bubnuoreka [IOK
y4acTKa e https://m.edso00.ru/18e95ff3
81 bu6mmoreka [IOK
DJ1C https://m.edso00.ru/20a88a03
82 bubnuorexa [JOK
3axon Oma 11 OJIHOH IIEITH https://m.edsoo.ru/6ee91e9f
83 bubnuorexa [JOK
PaboTa 1 MOIITHOCTH AJIEKTPOTOKA https://m.edsoo.ru/dalaabl0
84 [Ipumep pemenus 3anad Ha 3akon Oma bubanoreka [IOK
JUISL TIOJTHOM LeTnn https://m.edsoo.ru/7ba5edf2
85 bubnuorexa [JOK
Pemenue 3amau https://m.edso0.ru/97a0672f
36 bubmuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/ab1521fb
87 KonTponbnas pabota «3akon Oma asns bubnuoreka [IOK
TTOJTHOM TSI https://m.edsoo.ru/8ab7f40d
88 KonrposnsHast pabora «3akon Oma st bubmotexa LIOK
MOJTHOH IETIN» https://m.edsoo.ru/b42f1f97
89 bubnuoteka [JOK
DNEeKTPUUYECKHUI TOK B METaJIJIaX https://m.edso0.ru/0b52575c
90 3aBUCHMOCTB CONTPOTHBIICHHS bubnnorexa [IOK
METaJUIOB OT TEMIIEPATYPHI https://m.edsoo.ru/7dc2a739
91 bubnmuotexa [JOK

[TonynpoBogHUKH

https://m.edsoo.ru/laff445f



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
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https://m.edsoo.ru/6ee91e9f
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https://m.edsoo.ru/1aff445f

bubmuorexa [JOK

% P-N nepexon https://m.edsoo.ru/f49afd24
93 bu6mmoreka [IOK
DNEKTPUUECKUN TOK B JKUIKOCTSIX. https://m.eds00.ru/445b7746
bu6mmoreka [IOK
94 https://m.edso0o.ru/6b87ec5a
3aKOoH 3JIEKTpOIM3a https://m.edsoo.ru/08fc19bc
05 bubnmoreka [JOK
Pemenue 3anau https://m.edsoo.ru/05c6bfal
9% bubmuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/3dac6957
97 KonTponbHas padora « DIeKTpUIeCKHIA bubauorexa [IOK
TOK B BEIIECTBE) https://m.edsoo.ru/80021447
98 KonTponbHas padora «DIeKTpUIeCKHi bubauoreka [IOK
TOK B BEIIIECTBE) https://m.edsoo.ru/af5fa389
99 bubnuotexa [JOK
DNeKTpUUECKU TOK B Tase https://m.edsoo.ru/df7a6838
100 bubnuoteka [JOK
DNEeKTPUUECKUN TOK B BAKyyMe https://m.edsoo.ru/Ocfe4a6c
101 bubnuoteka [JOK
3auéT «DIEKTPUICCTBOY https://m.eds00.ru/5a582263
102 bubnuotexa [JOK
3auét «DJIEKTPUIECTBOY https://m.edsoo.ru/b297b5c3
103 bubnmoreka [JOK
MarnuTHO€ nosue https://m.edsoo.ru/f7a665ee
104 MaruauTtHas nHAYKOAs. JInHAN bubmuorexa [JOK
MAarHMTHOM UHIAYKLIIHHU https://m.edso0.ru/32405eab
105 bubmuorexa [JOK

Cuna Amnepa

https://m.edsoo.ru/060ebab5
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bubmuorexa [JOK

106

PaMKa ¢ TOKOM B MAarHUTHOM I10JIE https://m.edso00.ru/845b4f73
107 [Ipumep peleHus 3a1ad Ha TEMY bubmuorexa [JOK

«Cuiia Amnepa» https://m.edsoo.ru/d11e8ce7
108 [Ipumep pelieHus 3a1ad Ha TEMY bubmuorexa [JOK

«Cuiia Amnepa» https://m.eds00.ru/1e992920
109 bu6mmoreka [IOK

Pemenne 3amau https://m.edsoo.ru/73a34f18

bu6mmorexa [IOK

110 https://m.edsoo.ru/5fb2ach5

Pemenue 3amau https://m.edsoo.ru/27434040
111 bubmuorexa [JOK

Cuna Jlopenua https://m.edsoo.ru/8341d6ac
112 JIBr>KeHue 3apsia B MAarHUTHOM T10J1€
113 [puMep pereHus 3a1a4 Ha TEMY bubanoreka [LIOK

«Cuna JlopeHua» https://m.eds00.ru/5752603f
114 [Tpumep pelieHus 3a1a49 Ha TEMY bubnunorexa [IOK

«Cuna JlopeHua» https://m.edsoo.ru/cefe90e9
115 bubmuorexa [JOK

Pemenue 3amau https://m.edsoo.ru/233311b5
116 bubmuorexa [JOK

Pemntenue 3agau https://m.edsoo.ru/0839al115
117 KonTponbHas pabora «MarautHoe bubnnorexa [IOK

1oJIE» https://m.edsoo.ru/f14f251e
118 KontponsHas pabora «MarHuTHOe bubnnorexa [IOK

1oJIE» https://m.edsoo.ru/95fcdf51
119 bubmuotexa [JOK

MaruuTHEIE CBOMCTBA BEIIECTBA

https://m.edsoo.ru/437f8300
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bubmuorexa [JOK

120
Hua-, Ilapa-, @eppomarueTuku https://m.edso00.ru/236f7e07
121 bubmuorexa [JOK
3auér «MarauTHoe nosue» https://m.edsoo.ru/1794cf37
122 bubmuorexa [JOK
3auér «MarauTHoe nosue» https://m.eds00.ru/3881b469
123 Texnuka Oe30macHOCTH NIPH bubnmnorexa LIOK
BBITIOJTHEHUH J1TAOOPATOPHBIX paboT https://m.edso00.ru/a3605c5¢
124 bubnuorexa [JOK
Mertoapl pacuéra MorpenrHocTei https://m.eds00.ru/6761bf0f
125 Pabora Nel «Ompenenenune bubmmoreka [IOK
a0COJIFOTHOTO HYJIS» https://m.eds00.ru/99750a6f
126 Paborta Nel «Onpenenenue bubnuorexa [IOK
abCOIIIOTHOTO HYJIS» https://m.edsoo.ru/eb72fc24
Pabota Ne2 «OmnpenencHue Bu6morexa LIOK
127 ko3¢ (HUIIIEeHTA TTOBEPXHOCTHOTO htts:/fim.ed pa—
T — ps://m.edso0.ru 53a
Pa6ota Ne2 «Omnpenenenue Bu6morexa LIOK
128 ko3 (HHUIIIEeHTa TTOBEPXHOCTHOTO T 1221£40fb
HATSOKCHISD ps://m.edso00.ru
129 Pa6ota Ne3 «Omnpenenenue yaenpHoM bubmoreka [IOK
TEIJIOEMKOCTH CBUHIIA» https://m.eds00.ru/3580b679
130 Pa6ota Ne3 «Omnpenenenue ynenbHo Bubnunorexa [IOK
TEIIOEMKOCTH CBHUHIIA) https://m.edsoo.ru/a0ae51d8
131 Pa6ota Ne4 «MccnenoBanue npouecca bubmorexa [[OK
TEIUIONepe1aun» https://m.eds00.ru/546f5632
132 Pa6ota Ne4 «MccnenoBanue npouecca bubmorexa [[OK

TCILIONEpCaAaAIn»

https://m.edso00.ru/35368f3e



https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
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Pabota Ne5 «Omnpenenenne Moayist

bubmuorexa [JOK

133
IOnray» https://m.edso00.ru/4410cef0
134 Pabota Ne5 «Onpenenenne Moayis bubauorexa [IOK
IOnray» https://m.edsoo.ru/a7340a29
135 bu6mmoreka [IOK
O0o001menue https://m.edso0o.ru/744261b8
136 bu6mmoreka [IOK
O60061eHue https://m.edsoo.ru/eb5d4687
O06o01IeHre ¥ cHCTeMaTH3aIs
. " o bu6mmoreka [IOK
137 3HaHuii o teme "[locToAHHBII
. https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KontponbHas paboTa mo teme bubnunoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUI bubnuorexa [JOK
TOK B METAJLJIAX. https://m.edsoo.ru/da794295
CBepXxIpoBOIUMOCTh
DNeKTpUUECKUN TOK B pacTBOpax U
bu6mmoreka [IOK
140 pacriaBax 3JIeKTPOIUTOB. 3aKOHBI
https://m.edso00.ru/4b423491
®dapanes 11 SJIEKTPOIN3a
141 DneKkTpuyeckuil Tok B razax. [lmazma bubmorexa HOK
https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuotexa [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUUECKU TOK B bubnuoreka [IOK
MIOJIYIIPOBOTHUKAX https://m.edso00.ru/ab61c660
144 [TomynpoBOTHUKOBBIE TPUOOPEI bubmorexa [JOK

https://m.eds00.ru/83622200



https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
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https://m.edsoo.ru/83622200

145

TexHuka 6€30MacHOCTH MPH
MPOBEJCHNUH SKCIEPUMEHTA

146

147

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U
HaIpPsDKEHUS B LIENU [OCTOSIHHOTO
TOKa IIPU ITOMOLIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C

nudpoBoii maboparopueii Mo Gu3nKe.

ITpumeps! u3mepeHus Hu3nIecKux
BEJIMYMH IIPU [TOMOIIHU
KOMIIBIOTEPHBIX J1aTYMKOB"

Ou3nyecKkuil MPakTUKyM IO TeMe
"M3MepeHue cuibl TOKa U
HaMpPsDKEHUS B LEMU OCTOSTHHOTO
TOKa IIPU MTOMOLIN aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX
puOopoB" unu "3HaKOMCTBO C

uudpoBoit 1abopaTopueil no pusmke.

[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH IIPU MOMOUTA
KOMITBIOTEPHBIX JATYUKOB"

bubmuorexa [JOK
https://m.edsoo.ru/5643ea56

bu6mmoreka [JOK
https://m.edsoo.ru/5643ea56

148

@uU3NYECKU NPAKTUKYM II0 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHMS C LIEJIBIO ONPENETICHUS
MIHOBEHHOM CKOpOCTH"

bu6mmorexa [IOK
https://m.edsoo.ru/f6292f5f

149

Pu3NYeCKUil NPAKTUKYM IO TEME
"N3y4yeHune HepaBHOMEPHOTO

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f

JIBUKEHUS C LIETIBIO OIpeIeNICHUs
MTHOBEHHOU cKopocTh"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JIBWKCHUU 110 HAKJIOHHOU
miockoctu" nin "Ucciaenosanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIB)KEHHH"

bubmuoreka [JOK
https://m.edso00.ru/6960b6ef

151

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOU
mirockoctu" win "Uccienosanue
3aBUCUMOCTH IIyTHU OT BPEMEHU IPU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3MepeHune yCKopeHHsi CBOOOIHOTO
najgeHus" win "M3yuenue aBuKeHUs
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM II0 TEME
"M3MepeHune yCKopeHHsi CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

154

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3yueHne NBUKEHHUS Tea 10
OKPYKHOCTH C IIOCTOSIHHOM 10
MOJIYJIIO CKOPOCTBIO" WIIN
"HccnenoBanue 3aBUCUMOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
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nepro/ia o0pamieHus: KOHH4eCKOTro
MasiITHUKA OT €ro rapaMmeTpoB"

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPYKHOCTH C IIOCTOSIHHOM 10
MOJYJIIO CKOPOCTBIO" WK
"UccaenqoBanue 3aBUCUMOCTH
nepuojia oopaieHusi KOHUYECKOTro
MasiITHHUKA OT €ro MapaMeTpoB"

bubmuoreka [JOK
https://m.edsoo.ru/bcf53514

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHWJIBI TP ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTU" WK
"[IpoBepka rurnoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHue paBHOIEUCTBYIOIIEN
CHJIBI IPU ABMXKEHUM OpycKa Mo
HAKJIOHHOM TJIOCKOCTH" WIIN
"[IpoBepka rumnoTe3sbl 0
HE3aBHCUMOCTH BPEMEHU JABM)KECHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PacCTOSHUE OT €ro Macchl”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

158

Pu3nYeCKUil NPAKTUKYM IO TEME
"HccnenqoBanne 3aBUCHMOCTH CHIT
YIPYTOCTH, BOSHUKAIOUIUX B
MPY>KUHE U PE3UHOBOM 00pasiie, OT

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

ux nedopmarun" win "Uzyuenue
JIBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
650K"

159

160

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue 3aBUCUMOCTH CHII
YIOPYTrOCTH, BO3HUKAIOIIHNX B
MPY>KUHE U PE3UHOBOM 00pasiie, OT
ux nedopmanuu" unu "Uzydenue
JIBHIKEHHUS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
010K"

Ou3nyecKkuil MPakTUKyM IO TEME
"U3mepenue kodhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
Kod(purmenTa 3aBUCUMOCTH
Frp(N)" win "UccnenoBanue
JBUKEHMsI OpyCcKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

K03 HUIIMEHTOM TpeHUs" HIn
"N3y4yeHne qBUKEHUS IPy3a HA Baly
¢ TpeHuem"

bubmuoreka [JOK
https://m.edsoo.ru/b55h81al

bu6nmoreka [IOK
https://m.edsoo.ru/b83b1607

161

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3 uiirienTa TpeHus
110 BEJIMYUHE YTIIOBOTO

KO3 pHIIHEeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM
TUTOCKOCTH C TIEPEMEHHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607

KO3 PHUIMEHTOM TpeHUs" HIn
"U3y4yenue IBUKEHUS Ipy3a HA BaLy
¢ TpeHuem"

162

163

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHUITEHHOB U pacuéT CHUJ
ynpyroctu" win "U3yuenue
YCTOMUYMBOCTH TBEPOTO TENa,
HMMEIOIIETO TUIONIaAb OMophI"

®u3nuecKuil NPAKTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEHOB U pacy€T CUII
ynpyrocta" wim "M3yuenune
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIETO TUIONIAaAb OMophI"

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4{7

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7

164

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HoMmy nyTu" uin "M3mepenne
CHJIBI TSTH, CKOPOCTU MOJIEH
AIIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI
Tarun" nin "CpaBHEHUE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenne

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

KMHETHUYECKOM YHEPruu Telia Mo
TOPMO3HOMY ITyTH"

165

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue COXpaHeHuUs
UMITyJIbCA IPU yIIPYTOM
B3auMozeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea Mo
TOPMO3HOMY IIyTH"

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e

167

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/I0BaHO
WCIIOIb30BaHNE IUPPOBOH
naboparopun)" win "MUzyuenue
M30XOPHOTO Iporecca’ uimn
"N3y4yenne n3obapHoro nporecca”
nnu "lIpoBepka ypaBHEHUs
COCTOSIHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

168

Pu3NYeCKUil NPAKTUKYM IO TEME
"N3y4yeHne n30TepMHUECKOT0
nporiecca (PeKOMEHI0BaHO
UCMOJIb30BaHUE IU(POBOIL
nabopatopun)" nnu "M3ydenue
M30XOPHOTO TIporiecca’ uiu

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07

"N3ydyenne n3obapHoro nporecca”
unu "IIpoBepka ypaBHEHUs
COCTOSIHUSA"

169

170

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHoi
temnoéMikoct" win "MccinenoBanue
rporiecca OCThIBaHUS BelecTBa" Wiu
"HccienoBanue agnabaTHOro
npouecca" uin "U3yuenue
B3aUMOCBSI3U YHEPTUHU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
Y TeMITepaTypbl KUTICHUSI
JKUIKocTen"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepeHue yaenbHoi
Tertoémkoctu" mim "MccnenoBanue
TpoI1iecca OCThIBAHUS BeIIeCcTBa" UITH
"HccnenoBanue agnabaTHOro
nporiecca" uinn "N3yuenue
B3aMMOCBSI3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUTICHUS
JKUIKOCTEN"

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l

171

Pu3NYeCKUil NPAKTUKYM IO TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapeHus KUIKOCTEN" nin
"N3mepenue yaenbpHON TEMI0ThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU

bu6mmorexa [IOK
https://m.edsoo.ru/6bla23b5



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

172

"N3mepenne abCOTIOTHOMN BIAYKHOCTH
BO3/yXa U OI[CHKA MacChl IapOB B
nomMeteHun". Mamepenue
Kod(uimeHTa moBEPXHOCTHOTO
HATSDKECHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
HcnapeHus KUJIKOCTer" i
"U3mepeHue yaenbHOM TemIoThl
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCoIIOTHOMN BIaKHOCTU
BO3J/lyXa U OIIEHKa MacChl IapoB B
nomenieHuun". 3mepenue
Kod(puimeHTa moOBEPXHOCTHOTO
HATSHKCHUS

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

173

174

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmtoenne npeBpalieHust SJHEpruu
3apsHKEHHOI0 KOHEHCAaTopa B
SHEPTUIO U3ITYYEHHs CBETOANOAA"
niu "M3ydeHne npoTeKkaHus TOKa B
LIETH, Co/IepXkKalleil KoHaeHcarop"
niu "Pacnpenenenne pasHoCcTH
MOTEHINAJIOB (HANpPsHKEHUS ) IPH
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaOmroneHue npeBpalieHus SHepruu
3apsHKEHHOT0 KOHEHCATOpa B

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377

175

SHEPTUIO U3IYYEHUs CBETOANO0AA"
uinu "M3ydyeHne npoTeKaHusi TOKa B
LIeTIH, coJieprKalleld KoHaeHcaTop"
unu "PacnpeneneHre pa3HoCTu
MTOTEHITMAJIOB (HAMPSDKEHUS ) TIPU
II0CJIEI0BATEILHOM COEIUHEHUN
KOHJIEHCaTopoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOro
COIPOTHBIIEHUS IIPOBOIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTU CHIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITBI
HakajiuBaHus"

bubmuorexa [JOK
https://m.edso0.ru/2b179d98

176

@uU3NYECKU NPAKTUKYM II0 TEME
"MccnemoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbpHOoro
CONPOTUBIIEHUS TPOBOIHUKOB" UITN
"HccnenqoBaHue 3aBUCHMOCTH CHIIBI
TOKA OT HAIPSKEHUS 1J1s1 JIaMIIbl
HakaJuBaHus"

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98

177

Pu3NYeCKUil NPAKTUKYM IO TEME
"Habmonenue anektponusa’ uim
"U3mepenue 3apsiga 0JJHOBAJIEHTHOTO
noHa" mnu "Hcciaenosanne
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOpA OT TemIepaTyps”

bu6mmorexa [IOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTEePUCTUKHU Aroaa"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anmekTponusa’ win
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO

noHa" unu "MccnenoBanne bubmuoreka [JOK
178
3aBUCUMOCTH COIPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOpPE3UCTOPa OT TeMIIEpaTyphl"
nnu "CHATHE BOJIbT-aMIIEPHOU
XapaKTePUCTUKHU Auoaa"
PesepBusblil ypok. O000IMIEHNE 1
179 CI/ICTEM&TI/ISZP W 3HAHUU 110 TeEME Bubmiorexa ITOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepBusblil ypok. O000IIEHNE 1
180 CI/ICTEMaTmZEHﬂ 3HAHUH 110 TEME Bubmiorexa ITOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBusblil ypok. O0001IIEHNE 1
181 CI/ICTI;MaTI/I?;Zp W5 3HAHUU 10 TEME Bubmzorexa LIOK
1 https://m.edsoo.ru/3149956b
"Tunamuka"
PesepBusblil ypok. O0001IIEHNE 1
182 CI/ICTEM&TI/BZP W1 3HAHUU I10 TEME Bubmzorexa LIOK
H https://m.edsoo.ru/3149956b
"Tunamuka"
PesepBusblit ypok. O000IIEHNE 1
183 CI/ICTI;MaTI/BZp WS 3HAHUH 10 TEME Brbmrotexa IOK
" B " https://m.eds00.ru/0f9752ac
CraTtuka TBEepIOTO Tena
PesepsuEblil ypok. O000IIEHNE 1
P P N bubnuorexa [JOK
184 cHCTEMAaTH3aInsI 3HAaHUH T10 TeEMe

"Craruka TBEpAoro tena"

https://m.edsoo0.ru/0f9752ac



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac

PesepBHelil ypok. O000IICHHE 1

bubmuoreka [JOK

185 CUCTEMATHU3alNA 3HAHUH I10 TEME
" " https://m.eds00.ru/6c0df9cc
AKOHBI COXPAHCHUS B MEXaHUKE
PesepBHeIit ypok. O000IICHHE 1
. bubmuoreka [JOK
186 cucTeMaTu3alus 3HaHUH 110 TEME _ 1
"3 " https://m.eds00.ru/6c0df9cc
AKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHbIil ypok. O60011eHIE 1
187 CHCTEMaTHU3allMsl 3HAHUH 110 TeMe bubmuorexa [JOK
"OCHOBBI https://m.edso0.ru/de148976
MOJICKYJIIPHOKHHETHYECKOM Teopun"
PesepBHrlit ypok. O60011eH1E 1
188 CHCTEMAaTHU3alMs 3HaHHUI 110 TeME bubmuorexa [JOK
"OCHOBBI https://m.edsoo.ru/de148976
MOJICKYJIIPHOKHHETHYECKOM Teopun"
PesepBHrlit ypok. O60011eH1E 1
189 cUcTeMaTHu3alys 3HaHUK 1o TemMe bubmuorexa [JOK
"Tepmonnnamuka. TenaoBsie https://m.edsoo.ru/Obcc77cl
MaIIuHBL"
PesepBHrlit ypok. O60011IeHNE 1
190 cUcTeMaTHu3alys 3HaHUM 1o TemMe bubmuorexa [JOK
"TepmonnHamuka. TenaoBsie https://m.edsoo.ru/Obcc77cl
MaIIuHBL"
PesepBHelIit ypok. O60011IeHNE 1
101 CHCTEMAaTHU3alMs 3HAHUH 110 TEME bu6mmorexa [IOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3zoBble nIepexoab"”
192 PesepBHblil ypok. O60011eH1E 1 bubnnorexa [JOK

CHCTeMaTHu3alus 3HaHUH 10 TeMe

https://m.edsoo.ru/59ca5c91



https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
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https://m.edsoo.ru/59ca5c91

"ArperaTHble COCTOSIHUSI BELLIECTBA.

®da3oBble Iepexo b

PesepBHelil ypok. O000IICHHE 1

193 CHCTEMATH3alis 3HaHUH 110 TEME 1 bubmoreka LOK
: B ) https://m.eds00.ru/f2381¢0c
DNEeKTpUYECcKoe 1oJie
PesepBusblii ypok. O0001IEHHE 1
194 CI/ICTI;MaTmZp Ut 3HaHPII>'IHl 10 TEME 1 bubmoreka LOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpruYecKoe mosie
PesepBusblii ypok. O0001IEHNE 1
P P iﬂ bubnuorexa [JOK
195 cUCTEMAaTH3AalN 3HAHUH 10 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
IToCTOSHHBIH TCKTPHYSCKUI TOK
PesepBubiii ypok. O000IIEHIE U
196 CI/ICTEM&TI/ISZP Ut 3HaHI/II§Iu 10 TEME 1 bubmaorexa LIOK
" Lj . " https://m.edsoo.ru/3cae6dal
IToCTOSHHBIH TCKTPHYSCKUI TOK
PesepBubiil ypok. O0001IEHIE U
197 CI/ICTEMaTI/IBZP us 3HaHH;III 10 TEME 1 bubmaorexa IJOK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3MyHbIX Cpeaax
PesepBHrIil ypok. O000IIIEHHE U
198 CI/ICTI;)MaTI/I?;Zp s 3HaHHfIHl 10 TEME 1 bubmaorexa IIOK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3MyHbIX Cpeaax
199 PesepBHbIil ypok
200 PesepBHbIil ypok
201 PesepBHbIil ypok
202 PesepBHbIil ypok
203 PesepBHbIil ypok
204 PesepBHbIit ypok
BIIEE KOJIMYECTBO YACOB IT
OBII] (@) CTBO HACO @) 204 16

[NPOT'PAMME



https://m.edsoo.ru/f2381c0c
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11 KJIACC (Bapuanr 1)

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
/ Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 [ToBTOpEHUE: MArHUTHOE TIOJIE, CHJIa 1 bubnnorexa LIOK
Awmnepa, cuna Jlopenua https://m.eds00.ru/487a8593

2 SIBJIeHUE DIEKTPOMATHUTHOM 1 bu6moreka LIOK
WHIYKIUH. https://m.edsoo.ru/4clabcch

3 MarHuTHBIM OTOK. 3aKOH 1 bubnuorexa [JOK
3J€KTPOMAarHUTHON MHIYKIHUU. https://m.edsoo.ru/d35d5262

4 1 bubnuorexa [JOK
[IpaBuiio Jlenua. https://m.edso0.ru/26d9c5ba

5 1 bubnuorexa [JOK
[Ipumep pemenus 3agau https://m.edsoo.ru/a37a0c21

6 1 bubmuorexa [JOK
[Ipumep pemienus 3agau https://m.edsoo.ru/ad7718d7

7 SIByileHUE CaMOMHIYKITUH. 1 bubnunorexa [JOK
NHIyKTUBHOCTS. https://m.edsoo.ru/c97afaal

8 1 bubmuorexa [JOK
DHeprusi MarHUTHOTO MOJIsl. https://m.edso00.ru/504e98c7

9 1 bubmuorexa [JOK
[Tpumep pemeHus 3agau https://m.edsoo.ru/d518be4b

10 1 bubnmuotexa [JOK
[Tpumep pemeHus 3agau https://m.eds00.ru/93617bd9

11 1 bubnmuotexa [JOK
Pemtenue 3agau https://m.edsoo.ru/30ff9608



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
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https://m.edsoo.ru/30ff9608

bubmuorexa [JOK

12 Pemenue 3amau https://m.edsoo.ru/0b58190a
13 KonTponbhas pabora bubnnoreka [HOK
"JJIeKTpOMarHuTHasE UHIyKIUs" https://m.edsoo.ru/5b55¢307
14 KonTponbnas pabora bubnunoreka HOK
"DJIeKTpOMarHuTHasE UHIYKIUS" https://m.edsoo.ru/41c4ae8a
15 bu6mmoreka [IOK
I"apmonuueckue Koyie0aHus https://m.edsoo.ru/b3efaOcl
16 MaremaTndeckuii ¥ IpyKUHHBIN bubmoreka [IOK
MasiTHUK https://m.eds00.ru/48150bd8
17 bubnuorexa [JOK
KonebarenbHblil KOHTYP https://m.edsoo.ru/a6dec188
18 bubnuorexa [JOK
DNeKTpOMarHUTHBIE KOJICOaHusI. https://m.edsoo.ru/15abe140
19 bubnuorexa [JOK
[Ipumep pemenus 3agau https://m.eds00.ru/0235cc02
20 bubmuorexa [JOK
[Ipumep pemenus 3agau https://m.edsoo.ru/4dfda618
21 bubmuorexa [JOK
Pemenue 3anau. https://m.edsoo.ru/bbc22726
22 bubmuorexa [JOK
Pemienue 3agau. https://m.edsoo.ru/621eae9d
23 bubnuoteka [JOK
I'enepupoBaHue 3IEKTPOIHEPIUH. https://m.edsoo.ru/7ee60ca8
24 bubnuorexa [JOK
IlepeMeHHBIN TOK https://m.edsoo.ru/b3cOad11l
o5 bubnmuotexa [JOK

Tpanchopmartopsl.

https://m.edsoo.ru/88f69d2b
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PaGota Harpy>xeHHOTO

bubmuorexa [JOK

26 TpaHchopmaropa. https://m.eds00.ru/76484025

97 bu6mmoreka [IOK
[Ipumep peenus 3agau https://m.edso0o.ru/8ae09b98

28 bu6mmoreka [IOK
[Ipumep peenus 3agau https://m.edsoo.ru/7c1db385

29 bu6mmoreka [IOK
Pemenne 3amgau. https://m.edsoo.ru/87ce9498

30 bubnuorexa [JOK
Pertenue 3agau. https://m.edso00.ru/e3c99692

31 KonTposbHast pabora bubnuorexa [IOK
«DIIeKTPOMAarHUTHBIEC KOIeOaHUs» https://m.edsoo.ru/7a0c439a

32 KonTponbnas pabota bubnnorexa [HOK
«IJNEKTPOMArHUTHBIE KOJICOaHUsI» https://m.edso0.ru/e0399319

33 3auét «DeKTpOMarHuTHHIE bubanoreka [LIOK
KoJe0aHus» https://m.edsoo.ru/72e93d09

34 3auéT «OJIEKTPOMArHUTHBIE bubnuoreka [IOK
KoJe0aHus» https://m.edsoo.ru/6add2644

bu6mmoreka [JOK
35 https://m.edsoo.ru/addeec71
MexaHn4ecKue BOJTHBI https://m.eds00.ru/756123c5

36 bubnuotexa [JOK
BonHoBoe ypaBHeHMe https://m.edsoo.ru/8ef587be

37 DnekTpoMarHuTHbIe BoJHbI. [1Ikana bubnuorexa [IOK
3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/eb84182f

38 CBOIiCTBA AIIEKTPOMATHUTHBIX BOJIH. bu6moreka LIOK
Omneit 'epria. https://m.edsoo.ru/d4adabde

39 bubmuorexa [JOK

[Ipumep pemenus 3agau

https://m.edsoo.ru/093f9afl
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bubmuorexa [JOK

40 [Ipumep pewenus 3agau https://m.edsoo.ru/d1e2d543
41 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/5e668619
42 bu6mmoreka [IOK
Pemenue 3amau https://m.eds00.ru/84836152
43 Konrposnsnast pabora bu6auorexa [IOK
«DJIEKTPOMATHUTHEIE BOJIHBI https://m.edsoo.ru/cfa307af
a4 KonTposbHhast pabora bubnuorexa [IOK
«ONEeKTPOMATHUTHBIE BOJIHbBI» https://m.edsoo.ru/8bae38e6
45 bubnuorexa [JOK
N3o0perenue paauo [TonobiM. https://m.edsoo.ru/lcac6c4c
46 bubnuorexa [JOK
[IpuHIUIIBI paTnoOCBA3U https://m.eds00.ru/087506df
47 3akoHbl oTpaxenus. [Ipumep bubnuorexa [JOK
perieHus 3ana4y https://m.edsoo.ru/a16836a4
48 3akoHsbl npenomienus. IIpumep bubmmorexa [IOK
perieHus 3a1a4y https://m.edsoo.ru/f97418ae
49 bubmuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/a6f74d93
50 bubmuorexa [JOK
Pemtenue 3agau https://m.edsoo.ru/ee6677ed
51 bubnuoteka [JOK
CoOuparomias TuH3a https://m.edsoo.ru/7cab59f8
52 bubnuorexa [JOK
PacceuBarommas nuH3a https://m.edso00.ru/401024a9
53 bubnmuotexa [JOK

OnThyeckre cUCTeMEL. ['71a3, OUKH.

https://m.edsoo.ru/a58e109f
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bubmuorexa [JOK

> [Ipumep pewenus 3agau https://m.edsoo.ru/d9ae1000
55 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/138b6f09
56 bu6mmoreka [IOK
Pemenue 3amau https://m.edsoo.ru/7380038f
57 Konrposnsnast pabora bu6auorexa [IOK
«["eoMeTpryecKas ONTHKA https://m.edsoo0.ru/cfd918bf
58 KonTposbHhast pabora bubnuorexa [IOK
«I"eoMeTpHrUecKas ONTUKAY https://m.edsoo.ru/714e5db1
59 Pa3Butue npeacTaBieHu 0 IPUPOIE bubanorexa [IOK
CBETa https://m.edsoo.ru/d01b818c
60 bubnuorexa [JOK
[Tpunumn I'roirenca-Ppenens https://m.edsoo.ru/49be1f9e
61 bubnuorexa [JOK
WnTtepdepennus crera https://m.eds00.ru/9f96f1f8
62 bubmuorexa [JOK
OmeiT Oura. Koneiia Herorona https://m.edsoo.ru/4f7985a0
63 bubmuorexa [JOK
Judpakius. https://m.eds00.ru/f9566406
64 bubmuorexa [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ea32d455
65 bubnuoteka [JOK
[Ipumep pelenus 3aaau https://m.edso0o.ru/a005d2bb
66 bubnuorexa [JOK
[Ipumep pelenus 3aaay https://m.edsoo.ru/bc2e55cd
67 bubnmuotexa [JOK

Pemrenue 3agau

https://m.edso00.ru/49d830a9
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bubmuorexa [JOK

08 Pemenue 3amau https://m.edsoo.ru/d8elc3be
69 KonrpomnsHas pabora «BonHoBast bubnnorexa LIOK
ONTHKA» https://m.eds00.ru/60441359
70 KonrpomnsHast pabora «BonHoBast bubnnorexa LIOK
ONTHKA» https://m.edsoo.ru/bb53b1d5
71 bu6mmoreka [IOK
Jucnepcus cserta https://m.eds00.ru/5a868f09
72 bubnuorexa [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ecd480a2
73 bubnuorexa [JOK
3auét «CBeT» https://m.edsoo.ru/cd174a10
74 bubnuotexa [JOK
3auét «CBeT» https://m.edsoo.ru/f32aab06
TpynHocTu knaccudeckoit pusmky.
75 H?éiynaTm Teopun ! E::SSJ'I;;T:;;? r(3/I§616006e
OTHOCHUTEIIbHOCTH
76 bubnuotexa [JOK
PensiTuBHCTCKHE TPeoOpa3oBaHusI https://m.edso0.ru/5fc0c638
77 PenstuBuctckas nunamuka. @opmyna bubnnorexa [IOK
SHEpruu DUHIITENHHA https://m.edso00.ru/c6416d48
78 bubmuorexa [JOK
[Ipumep pemenus 3agau https://m.edsoo.ru/3061de2b
79 bubnmnoreka [JOK
Pemenue 3amau https://m.edso0.ru/668edbc8
80 bubnmoreka [JOK
Pemntenue 3agau https://m.edsoo.ru/12ed04b5
81 bubnmuotexa [JOK

3auér ((TeOpI/ISI OTHOCHUTCIIBHOCTH»

https://m.edso0o.ru/f998d964
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bubmuorexa [JOK

82
3auét «Teopusi OTHOCUTEIBHOCTHY https://m.edsoo.ru/d58c411a
83 bu6mmoreka [IOK
dotord ekt https://m.edso00.ru/e9890fe9
84 OmnbiTel CTONIETOBA. 3aKOHBI bubnuoreka [IOK
dororddekra https://m.edso00.ru/c56¢8158
85 [TocTysaThl KBAHTOBOM (DH3UKH. bu6auorexa [IOK
DOTOHBI https://m.edso0.ru/0b36363d
86 ®opmyina porordpexra. bubmoreka [IOK
[Tpumenenue pororddekra. https://m.edsoo.ru/8a14748b
87 bubnuorexa [JOK
[Ipumepsl perieHus 3aaa4 https://m.edso00.ru/82315dd4
38 bubnuorexa [JOK
[Tpumepsl pemieHus 3ana4 https://m.edsoo.ru/c9bd77ch
89 bubnuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/c56f05ch
90 bubmuorexa [JOK
Pemtenue 3amau https://m.edsoo.ru/d83742bb
91 bubmuorexa [JOK
Kontponbnas padota «DoTodrddext https://m.edsoo.ru/853a64fc
92 bubmuorexa [JOK
KonTponbHas pabora «Potorddhexr https://m.edsoo.ru/b6258ffa
93 bubnuoteka [JOK
OmnsiT Pe3epdopaa https://m.edso0o.ru/f54035a5
94 bubnuorexa [JOK
[limanerapHas MoJenp aToMa https://m.edsoo.ru/1c5ff752
95 bubnmuotexa [JOK

[TocTtynatel bopa

https://m.edsoo.ru/a5ffa218
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bubmuorexa [JOK

% ITocrynartel bopa https://m.edsoo.ru/7fh307ec
97 bu6mmoreka [IOK
OTKpbITHE PaIMOAKTUBHOCTH https://m.edso0.ru/8c68e5b9
98 bu6mmoreka [IOK
Anbpa-, 6eTa- 1 raMMa-U3ITydEHHUS. https://m.edsoo.ru/01ef4556
99 bu6mmoreka [IOK
3aK0oH paJIMOAKTHBHOTO pacriajia https://m.eds00.ru/64b4f966
100 bubnuorexa [JOK
[Ipumep pemenus 3amay https://m.edsoo.ru/f59cfcec
101 bubnuorexa [JOK
Permrenue 3amau https://m.edsoo.ru/5df8bafl
102 bubnuorexa [JOK
Pewenne 3anau https://m.edsoo.ru/8ccab62a
103 bubnuorexa [JOK
SAnepHble Cubl. DHEPTHUS CBS3H. https://m.edsoo.ru/30dbal8c
104 bubmuorexa [JOK
SAnepHble peakiuu. https://m.edsoo.ru/65783dec
105 bubmuorexa [JOK
LlenHble siiepHbIE peakluu https://m.edsoo.ru/e70195bd
106 bubmuorexa [JOK
IIpumep pelienus 3aaau https://m.edsoo.ru/ee9b3182
107 bubnuoteka [JOK
Pemntenue 3agau https://m.edsoo.ru/c3de891a
108 bubnuorexa [JOK
Pemntenue 3agau https://m.edso0.ru/312b750a
109 KonTtponbnas pabora «SnepHas bubnuorexa [IOK

buzuka»

https://m.edsoo.ru/404dfa9a
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KontponbHas padota «SnepHas

bubmuorexa [JOK

110
¢buznkay https://m.edsoo.ru/cf74blla
111 bu6mmoreka [IOK
AToOMHas 3HEpreTuKa https://m.eds00.ru/f945d85¢c
112 bu6mmoreka [IOK
AToMHas 3HEpreTuKa https://m.edsoo.ru/2288a0c4
113 Enuauie n3mepeHus bubmuoreka [JOK
PaaNOAKTUBHOIO U3IIYyYEHUS https://m.edsoo.ru/34ada5de
114 Meroasl perucrpanuu bubnnorexa [JOK
paIvOaKTUBHBIX YaCTHII https://m.edsoo.ru/aab98bef
115 bubnuorexa [JOK
CnexTpallbHbII aHATU3 https://m.edsoo.ru/ff1758d0
116 OO6nactu NPUMEHEHUs CIEKTPAILHOTO bubnuorexa [IOK
aHaJmsa https://m.edsoo.ru/1ac08a5h
117 bubnuorexa [JOK
3auét «nepHas puznka» https://m.edsoo.ru/c026fd37
118 bubmuorexa [JOK
3auét «nepHas puznka» https://m.edsoo.ru/ad73e145
119 Texnuka Oe3zonacHoCTU NPH bubmotexa LIOK
BBITIOJTHEHUH JTAOOPATOPHBIX padboT https://m.eds00.ru/39c44028
120 bubmuorexa [JOK
Meroas!l pacu€ra MOrpeHoCTen https://m.edsoo.ru/4877aale
Jlaboparopnas pabota Ne 1: BuGnuotexa LIOK
121 «Habnronenne naTephepeHIMA 1
https://m.edsoo.ru/aac588eb
TU(QPaKLIUIU CBETa»
JlabopaTtopHnas padorta Ne 1:
122 «Habironenre nuTephEpeHIMH 1 bubmmorexa [JOK

TG PAKIII CBETa»

https://m.edso0.ru/22748eb4
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JlabGopaTopHas paborta Ne 2:

bubmuorexa [JOK

123 «3vepenne ammt caeTosoil https://m.eds00.ru/42169944
BOJTHBI»
JlabGopaTopHas padorta Ne 2: Bubmiorexa LIOK
124 «smepetiite UTHITbT CBETOROIM https://m.edsoo.ru/b3ch766¢
BOJIHBI»
JlabopaTtopHas padorta Ne 3: Bubmiorexa LIOK
125 «Ha6i1 FOAICHIHC CILTOLIHOro 1 https://m.edso00.ru/d09da494
JIMHEHYATOTO CIEKTPa U3TyUCHHS»
Jlaboparopnas pabota Ne 3: Bubmorexa LIOK
126 «Ha6inoaeHHe CIUTIOUIHOTO https://m.edsoo.ru/7cd10a0a
JIMHEHYATOTO CIEKTPa U3TyUCHHSI»
Jlaboparopnas pabota Ne 4: Bubnorexa [IOK
127 Hsyucine TPeKOB sapRCHHLIX https://m.edsoo.ru/3dbdfod?
JACTHID»
Jlaboparopuas padota Ne 4: Bu6miorexa LIOK
128 «Hzyettiie TPeKOB 3apsIKCHHbIX https://m.edsoo.ru/ce234633
YaCTHUI
129 bubmuorexa [JOK
Ob6o061ieHne https://m.edsoo.ru/d37d9ffe
130 bubmuorexa [JOK
O06o061eHNe https://m.edso0.ru/67361aef
131 bubnuoteka [JOK
PesepBHOE Bpems https://m.edsoo.ru/fcae91e9
132 PesepBHOE BpeMs https://m.eds00.ru/c36658da
133 bubnmoreka [JOK
PesepBHOE Bpemst https://m.edsoo.ru/b8fb6391
134 bubmuorexa [JOK
PesepBHOE Bpemst https://m.eds00.ru/5d159d35
135 bubmuotexa [JOK

PesepBHOE Bpemst

https://m.edsoo.ru/a28026bd
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bubmuorexa [JOK

136 PesepBHoe Bpems 1 https://m.eds00.ru/89dc2d90
OBIIEE KOJIMYECTBO YACOB I10 136 7 4
[TPOTPAMME

11 KUIIACC (Bapuasrt 2)

KounuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
B3anmoneiicTBrE NOCTOSITHHBIX
bu6mmorexa [IOK

MAarHUTOB ¥ TPOBOJHUKOB C TOKOM.
MarnuTHoe none. ['unoreza Ammnepa

https://m.edsoo.ru/487a8593

BexTop MarHuTHOM MHAYKIUN.
[IpuHnun cyneprno3unumn
MarHuTHBIX nosneu. JInaun
MarHuTHOM MHAYKIINHU

bubmuorexa [JOK
https://m.edsoo.ru/4clabcch

MarsuTHO€e noJje NpOBOJHUKA C bubnmnorexa [JOK

ToKOM. OmBIT DpcTena https://m.edsoo.ru/d35d5262

Cuna Amnepa, e€ HanpaBJIEHUE U bubnnorexka [JOK

MOJYJIb https://m.edsoo.ru/26d9c5ba

Permrere 3aa4 bu6mmorexa [IOK
https://m.edsoo.ru/a37a0c21

[Ipumenenue 3akoHa Amnepa. bubnnorexa [JOK

DneKTpou3MepHUTeIbHbIE TPUOOPHI

https://m.edsoo.ru/ad7718d7
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Cuna JlopeHua, e€ HanpaBiieHUE U
MOJyJIb. JIBUXKEHHE 3apsyKeHHOM

bubmuoreka [JOK

-
YaCTHUIIbl B OJTHOPOJTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie

8 Pemenue 3amau bubmorexa OK

A https://m.eds00.ru/504e98¢7
bubmuoreka [JOK

d Pabora cumet Jlopenna https://m.edsoo.ru/d518be4b

bubmuorexa [JOK

10 P

CIICHHE 3/t https://m.edsoo.ru/93617bd9
MarauTHOE I0JI€ B BEILIECTBE.
11 deppomMardeTuky, napa- u bubmorexa [IOK
pP > 11ap https://m.edso00.ru/30ff9608
JHaMarHeTUKH
OCHOBHEBIE CBOMCTBa
12 dheppomarnerukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(beppoMarHeTuKoB

13 Pemenue 3amaq mo reme bu6mmoreka [IOK
"MaruaurtHoe nomne" https://m.edsoo.ru/5b55¢307

14 Pemenne 3agay mo Teme bu6mmoreka [JOK
"MaruaurthHoe nomne" https://m.edsoo.ru/41c4ae8a
SIBIIEHUE DIEKTPOMArHUTHOU

15 WH nu. [ToTtox BekTOpa bubmmorera [TOK

AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHITYKITUU
bu6mmorexa [IOK
16 IC upyKivm https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOU bubnnoreka [JOK

unayknnn Dapanes

https://m.edsoo.ru/a6dec188
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18 BuxpeBoe aniekTpudeckoe noie. bubmumoreka [IOK
Toxu dyko https://m.edsoo.ru/15abe140
OJ1C uHAYKIMY B ABUKYIIUXCS bubnunoreka [HOK
19
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [IOK
20 Penterrte sazat https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 I1
papiio Jletiia https://m.edso0.ru/bbc22726
NunyktuBHOCTS. KaTymika
22 HH HYKTI/IBHOCTI/I B eriln bubmorexa [JOK
K H https://m.edsoo.ru/621eae9d
ITOCTOSIHHOTO TOKa
93 SABnenne camonnaykuuu. J1C bubnuoreka [IOK
CaMOMHAYKIIUHU https://m.edsoo.ru/7ee60ca8
DHeprus MarHUTHOTO MOJIS KaTyLIKU bubnnorexa [HOK
24
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3c0ad11l
bu6mmoreka [IOK
2 P
> cHicHme sajat https://m.edso00.ru/88f69d2b
O06o001meHre U CHCTEMaTH3aIIHS
26 3HAHUM 110 TeME bubmorexa HOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonTponbhas padota no teme bubnuoreka [IOK
"OnexTpoaguHamuka" https://m.edso00.ru/8ae09b98
KonebarenbpHas cucrema.
28 CBoOoaHbIe KOJICOaHUS bubmotexa [JOK
g ' https://m.eds00.ru/7c1db385
I"apmonnueckue konedaHus
Kunematuueckoe U JUHAMHUYECKOE
bu6mmoreka [IOK
29 omnucaHue KoueOaTeaIbHbIX

IBUKCHUU

https://m.edso00.ru/87ce9498
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DHepreTudeckoe onucanue. BeiBoj
ITUHAMHYECKOTO OITUCAHUSA

bubmuoreka [JOK

30 0 7
FAPMOHIHCCKHX KOMICORHMH M3 UX https://m.edsoo.ru/e3c99692
HEPTEeTUYECKOTO
KAHEMATUYECKOI'0 OIMCAHUS
bubmuoreka [JOK
31 A Oanwuii
MILTHTYa 1 Gasa Konebanui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX CBOOOTHBIX
32 KOJIEOaHUIT MaTEMaTHIECKOTO Bubmorexa ITOK
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJIe0aHui TPYKUHHOTO MasITHHKA
3aryxaroime KojieOaHusl.
33 BLIZX Z-II-IHBIG KoJIeOaHus bubmmorexa LOK
YA ' https://m.edsoo.ru/72e93d09
Pezonanc
bu6mmoreka [IOK
34 A
BTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemnrenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koH(pepeHITU
36 "I\F/)IexaHHq(b;cEHe KOJIeOaHUs B bubmorexa [JOK
\ https://m.edsoo.ru/8ef587be
MY3BIKAJIbHBIX HHCTPYMEHTaX
O0001IeHre U CUCTEMAaTU3aIIHS
37 3HAHWUH 110 TeMe "MexaHndecKkue Eubmorexa IIOK
https://m.edsoo.ru/eb84182f
KoJieOannsa"
38 DNEeKTPOMarHUTHHIE KOJEOaHHUS. bubnmoreka [JOK

KonebarenbHblil KOHTYD

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBs3b
aMILTUTY/IbI 3apsia KOHACHCATOpa C

bubmuoreka [JOK

39
aMIUTATYJ0M CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KOJIeOaTeIbHOM KOHTYpE
3aKOH COXpaHEHUs SHEPTUU B bubmumoreka [IOK
40
UJeTbHOM KOJIe0ATeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue 3JIeKTPOMarHuTHhIC
41 Kon}:éaﬂpllljl Bein peHHme bubmorexa HOK
' YHA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJIeOaHuUs
[Tepemennsiii Tok. Pe3ucrop u
42 KOHJICHCATOP B IIEIH TIEPEMEHHOTO bubmorexa HOK
A pri P https://m.eds00.ru/84836152
TOKa
Karymka HHIyKTUBHOCTHU B €U bubnnorexa [HOK
43
MePEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 111 SJIEKTPUIECKOM bubnnoreka [JOK
LIENY IEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U IEUCTBYIOIIEE bubmmorexa [JOK
A A yrou https://m.edsoo.ru/lcac6cac
3HAQYE€HHE CUJIbI TOKA M HAIPSHKEHUS
46 Pe3oHaHC B ieKTpUUECKO 11enu bubmorexa HOK
P H https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 P
CHieHAe sajad https://m.edso0.ru/al16836a4
WneanbHblif Tpanchopmartop.
48 [TpouzBoacTBO, Mepenava u bubmuorexa [JOK

noTpedieHne NMEeKTPUIECKON
SHEPTUU

https://m.edsoo0.ru/f97418ae
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DKOJIOrM4eCcKUe pUCKU IIpU
IIPOM3BOCTBE IEKTPOIHEPTUH.

bubmuoreka [JOK

49 KynsTypa nenons308anis 5 https://m.edso0.ru/a6f74d93
AJICKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU
bubmuoreka [JOK
50 Pemerme sanas https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 Pemenne sanad https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATU3AIUS
52 3HAHUH 110 TEME Bubmorexa ITOK
" " https://m.edso00.ru/401024a9
DNeKTpOMarHUTHBIC KOJIeOaHus
MexaHU4eCcKUE BOJIHEL.
53 XapaKTepUCTUKN MEXAaHUUECKUX bubnmorexa LHOK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHNYECKUX BOJIH bubmmorexa LHOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 . X
3ByK. XapaKTepucTHKH 3ByKa https://m.edsoo.ru/138b6f09
Nudpa3Byk u ynbTpa3ByK.
56 I (brz)BozI;ar yﬂ3H§HI/Iey bubmmorera [TOK
™ vp https://m.edsoo0.ru/7380038f
OKpY’KaroIen cpebl
bu6mmoreka [IOK
57 Pemenne sanaq https://m.edsoo.ru/cfd918bf
DJEKTPOMAarHUTHBIE BOJTHBI.
58 Mznydyenune 31eKTpOMarHuTHBIX bubmmorexa LOK
ya p https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprus AIEKTPOMArHUTHBIX BOJIH. bubnmuotexa [JOK

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

https://m.edsoo.ru/d01b818c
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[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHne PIEKTPOMArHUTHBIX bubmmorexa [JOK
p p https://m.edso0o.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpuHUUnIBl paIUOCBS3U U
61 TeneBuaeHus. Paguonokarusi. bubmuoreka [JOK
DNEeKTPOMarHUTHOE 3arpsi3sHEHUE https://m.eds00.ru/9f96f1f8
OKpY>Karolleu cpeibl
62 KonTponbhas padota no teme bubnuoreka [IOK
"Konebanus u BosaHbI" https://m.edso0.ru/4f7985a0
63 CaerT. 3aKOH IPSIMOJIMHEUHOTO bubnnorexa [HOK
pacnpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMeHeHUE
64 3aKOHA TPSIMOJIMHEHHOTO bubmorexa LHOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 OTtpaxenue ceta. [lnockoe bubnmnoreka [JOK
3epkano. Cepuueckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeTa. AGCOMIOTHBIM
Y OTHOCHUTEIbHBIN MIOKA3aTelb
66 npenomiieHus. [lomHOE BHyTpeHHEE bubmmorexa [JOK
P i N yIp https://m.edsoo.ru/bc2e55cd
orpaxxeHue. IIpenenbHbIi yrou
TTOJTHOTO BHYTPEHHETO OTPaKEHUSI
Pemrenue 3a1au Ha npuMeHeHUE
67 3aKOHOB OTPAXEHUS U MPEIOMIICHUS bubmmorexa [JOK
P P https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusMe. [lucniepeust
N bubnuotexa [JOK
68 cBeTa. CIIOKHBIN cocTaB 6€1oro

cBerta. [IBer

https://m.edsoo.ru/d8elc3be
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69 JIunzbl. @oKyCcHOE paccTosiHUE U bubnmoreka [JOK
ONTUYECKas CUJIa JIUH3EI https://m.eds00.ru/60441359
70 [TocTpoenne n300paskeHuid B TMH3AX bubnuoreka [IOK
U UX CUCTEMAaX. YBEJINYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha mocTpoeHue
71 N300paKEHUI, HOJTYUYAEMBIX C Bubmorexa ITOK
p ’ yi https://m.edso0o.ru/5a868f09
IIOMOIIBIO JINH3
72 I';ma3 xak onTuyeckas cCUcTeMa Bubmorexa ITOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [penensi
73 IPUMEHUMOCTHU T'€OMETPUYECKOM bubnmorexa LOK
p p https://m.edsoo.ru/cd174al0
OIITUKU
74 CKopocCTh CBETA U METO/IBI €€ bubnuorexa [JOK
HU3MEpEHUst https://m.edsoo.ru/f32aab06
bu6mmorexa [IOK
;
S Jlucniepens cera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
76 Hureppepenius caera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HAOIIOeHUI MAKCUMYMOB 1 bubmorexa [IOK
a ™ https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 CHicHue sajad https://m.eds00.ru/3061de2b
bu6mmorexa [IOK
” Ipnvercnue unrepdepenm https://m.edsoo.ru/668edbc8
80 Jlndpaxuus crera bubnnoreka [JOK

https://m.edsoo.ru/12ed04b5
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Hudpakimonnas pemeéTka. Y cioBue bubmumoreka [IOK
81
HaOJII0JICHUS TJIaBHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
82 Pemterue safa https://m.edsoo.ru/d58c411a
83 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
bubmuorexa [JOK
84 Penterrte sazat https://m.edsogru/056c8158
85 CBeToBbI€ ABJICHUS B IPUPOJIE bubmmorexa LOK
https://m.eds00.ru/0b36363d
86 O06001IeHNEe U CUCTEMATU3ALIIHS bubmuorexa [JOK
3HaHui no reme "OnTuka" https://m.edso0o.ru/8al14748b
87 KontponbHas paboTa mo teme bubnnoreka [JOK
«OnTuka» https://m.edso00.ru/82315dd4
['panu1ibl MPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bu6mmoreka [IOK
JJEKTPOJAUHAMUKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEIbHOCTH
89 [TocTynatel cienuanbHON TEOPUU bubnnorexka [JOK
OTHOCHUTEIILHOCTH https://m.eds00.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus
90 Jlopenua. YcioBre NnpuaMHHOCTH. bubnuotexa [JOK
OTHOCUTENBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/JIEHHE
BPEMEHHU U COKpAIICHUE JJTUHBI
01 DHEprust 1 UMITYJIbC bubnmoreka [JOK

peJISITHBHCTCKOfI HJaCTUIIbI

https://m.edsoo.ru/853a64fc
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CBs13b Macchl € 3HEpruen u

92 UMITYJIbCOM PEIATUBUCTCKON bubmorexa [IOK
Y p https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHs TOKOs
93 PaBHOBecHOE TEIIOBOE U3IIyUYEHUE bubmorexa [IOK
ya https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
%4 3axon cvemenus Brra https://m.eds00.ru/1c5ff752
95 I'unore3a M. Ilinanka o KBaHTax. bu6mmoreka [IOK
dDoTOoHEI https://m.edsoo.ru/a5ffa218
bu6mmorexa [IOK
96 OHepris u uMITyILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdexr. Onbiter A. T bubnnorexa [HOK
CroiteroBa. 3akoHbI (oToddhekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHHA 115
98 doroaddexra. "Kpacnas rpannna” Bubmiorexa LIOK
- BP paHii https://m.edsoo.ru/01ef4556
dhoTorddexra
99 JaBnenue cBera. Onbithl [1. H. bu6mmoreka [IOK
JleGenena https://m.edso0.ru/64b4f966
. bubnuotexa [JOK
100 BonHoBbiC CBOHCTBA YaCTHIL https://m.edsoo.ru/f59cfcec
Bomne! ne bpoiina. /iinHa BOJIHBI e
101 b 017IJ151I1[/1 azMe Bl §6HaCTI/I ! bubmorexa [JOK
p pasMep ; https://m.eds00.ru/5df8baf1
TIOKAIU3AIMH IBUKYIIEHCS YaCTHUIIBI
102 KopnyckyinapHO-BOIHOBOM AyaIn3M bubmiorexa HOK
PIYCKYIAp Ay https://m.edsoo.ru/8ccab62a
103 Judpakmus >1eKTpOHOB Ha bubnuotexa [JOK

Kpucrajuiax

https://m.edsoo.ru/30dbal8c
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Crenuduka u3smMepeHuii B

104 C bubmuoreka [JOK
MUKPOMHPE. £-O0THOWCHILA https://m.eds00.ru/65783dec
HeomnpeaenéuHocrel ['elizendepra

bubmuoreka [JOK
105 Petuerie rpauieckinx saxa https://m.eds00.ru/e70195bd
N bubnmoreka [JOK

106 Pewteriue pacuCTHEIX saza https://m.edsoo.ru/ee9b3182
K 00Ta 1o Temam:

07 o o e Br6mmorexa LIOK

CHOBH“ > ROPHYCKYIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM nyanu3m"
O €/10BaHUIO CTPOE

- TBITHI 1_1[10 WCCJICIOBAHHIO CTP HI/:I BuGmorexa LIOK
ATOMA. ©JIAHETApHAN MOXSID aTOM https://m.edso00.ru/312b750a
Pezepdopna

bu6mmorexa [IOK

109 Hocrynatst bopa https://m.edsoo.ru/404dfada
Buasl cniektpoB. CriekTp ypoBHE# bubnunoreka [JOK

110
SHEpPruu aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla

111 CrioHTaHHOE U BBIHYKIEHHOE bubnuoreka [IOK
U3JIy4CHHUE CBETA https://m.eds00.ru/f945d85¢c

bu6mmoreka [IOK

112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sipa

113 I'eiizen6epra-lBanenko. 3apsa u bubnuoreka [IOK
MacCOBO€E YMCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTH
3 .

aKovH paZMOaKTUBHOTO pacmaaa Bu6orexa [JOK
114 CBoiicTBa HOHU3UPYIOIIETO

HU3JTy4CHUS. Bausinue

https://m.edsoo.ru/aab98bef
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PaINOaKTUBHOCTH HA KUBbIE
opranusmsl. Jlo3umMeTpus

115

OHeprus cBA3M HYKJIOHOB B S7pe.
Snepubie cunbl. Jledekt maccol
anpa. Slnepusie peakuuu. nepHeie
peakTopsl. [TpoGiembt
YIPaBISIEMOr0 TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE aCIIEeKThI
pa3BUTHS AICPHON IHEPTETHKU

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0

116

117

118

Merto/bl perucTpauu u
HCCIICIOBAHUS JIEMEHTAPHBIX
yactul. OyHgameHTanbHbie
B3aUMOJIEUCTBUSI. baprnoHbI, ME30HBI
u nentoHsl. [IpeacraBienue o
CrangapTtHoit moaenu. Kapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTUHBI MUpa

OTalbl PasBUTHA aCTPOHOMHHU.
3HadeHue ACTPOHOMUHU

bu6mmorexa [IOK
https://m.edsoo.ru/lac08a5b

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

119

[IpuMeHMOCTh 3aKOHOB (PU3UKU
U1 00BSCHEHUS IPUPOIBI

KOCMHUYECKHX 00bEKTOB. MeToabl
ACTPOHOMHUYECKUX UCCIETOBAHMI

bu6mmoreka [IOK
https://m.edso00.ru/39c44028

120

CoBpeMeHHbBIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIIECKOITBI,
BHeaTMoc(epHast aCTpOHOMHUS

bu6mmoreka [JOK
https://m.edsoo.ru/4877aale
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Bun 38é3nnoro neba. Co3sesnus,

121 SIPKHUE 3BE3/IbI, TITIAHETHI, UX bubmmorexa [JOK
P sBL, ’ https://m.edsoo.ru/aac588eb
BHJIUMOE JIBUYKEHUE
Conneunas cucrema. CoJHiie.
122 ConHeuHast akTUBHOCTb. MICTOUHHK bubmorexa OK
o https://m.edso0.ru/22748eb4
sHepruu CosiHIA U 3BE3]
3BE3/1bI, ©X OCHOBHBIE

123 XapakTEepUCTUKHU. Jluarpamma bubnuoreka [IOK
"CrIeKTpaJIbHBIN KJIacC — https://m.eds00.ru/42169944
CBETHUMOCTB"

124 3Be3/1bI IJIaBHOM bubmuorexa [JOK
MOCJIENOBATEIHLHOCTH https://m.edsoo.ru/b3ch766¢
Bnytpennee crpoenue 3BE31.

CoBpeMeHHBIE TIPEICTABIICHUS O
125 1} OII/:CXOX( eHI/II/IpI/II;BOJ'IIO 17071 bubmorexa LHOK
P a . H https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTaIlbl )KU3HU
3BE3]
Muneunsiii I1yte — Hamma
126 lNanaktuka. Tumnsl ranaktuk. Y€pHbie bubmorexa HOK
) PP https://m.edsoo.ru/7cd10a0a
JBIPBI B IJPax TajJakTUK
Bcenennas. Paciumpenne

127 Bcenennoii. 3akon Xa606m1a. Teopus bubmmoreka [IOK
bosbmioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3IIy4eHUE

128 MacmrabHast CTpyKTypa bubnuoreka [IOK
Bcenennoii. Meraranaktuka https://m.edso0o.ru/ce234633

129 Hepeménnsie npobiaembl bub6nuorexa [IOK

ACTPOHOMUU

https://m.edsoo.ru/d37d9ffe
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130

131

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
(dheppoMaraHeTukoB" WU
"UccnenoBanue qEHCTBHS
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM"

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBanre MarHUTHOT'O IT0JIS
MMOCTOSSHHBIX MAarHUTOB' MJIN
"WccenoBanue CBOMCTB
(dbeppomMarHeTUKoOB" WU
"UccnenoBanue JeHCTBHS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

bubmuorexa [JOK
https://m.edsoo.ru/67361aef

132

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cuiibl Amrepa wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa oT cuibl TOKa" Win
"OnpeneneHne MarHUTHOM
MHIYKIIMM Ha OCHOBE U3MEPEHHUS
cwiibl Ammnepa”

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

133

Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa unu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" MU
"OnpeneneHne MarHUTHOU

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9
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WHJIYKIIMA Ha OCHOBE U3MEPEHUs
cuibl Ammepa"

134

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue siBIEHUS
JEKTPOMAarHUTHOM MHAYKIMH" WIn
"OnpeneneHue UHIYKIUU
BUXPEBOI'0 MarHUTHOTO 1OJIsA"

https://m.edsoo.ru/c36658da

135

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS
AEKTPOMAarHUTHOM MHIAYKIMU'" WIN
"OnpeneneHue UHIYKIUU
BUXPEBOI'0 MarHUTHOTO NoJisA"

https://m.edsoo.ru/c36658da

136

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue siBIEHUS
camounaykiuu'" i "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
resepartopa”

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

137

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camouHaykiuun" wnm "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

138

@u3NYECKU NPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

139

@uU3HYECKUI NIPAKTUKYM IO TEME
"N3mepenue nepuoia cCBOOOAHBIX

bu6mmoreka [JOK
https://m.edsoo0.ru/5d159d35
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KOJIeOaHUN HUTSHOTO U NPYKUHHOTO
MasITHUKOB"

140

141

142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"[Ipeobpa3oBanme YHEPTUU B
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHue YHEPTUU B
MPYXUHHOM MasiTHUKE"

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBaHue NepeMeHHOro ToKa
yepe3 MOCIIE0BaTEIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue padoThl HCTOUHUKOB
CBeTa B LIETIU IEPEMEHHOT0 TOKa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro Toka
yepes MoCIeJ0BaTEeIbHO
COETMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIENIH IEPEMEHHOT0 TOKa"

bu6mmoreka [IOK
https://m.edso0.ru/a28026bd

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

bubmuorexa [JOK
https://m.edsoo.ru/89dc2d90

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

144

145

@u3NYECKU NPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3BYKOBOM
BOJIHBI"

Pu3NYECKU IPAKTUKYM I10 TEME

"N3y4yeHnue napameTpoB 3BYKOBOM
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

bubmuorexa [JOK
https://m.edsoo.ru/b100661a



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a

146

147

148

149

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue nmokazaresst
MpeIoOMJIEHHUS CTeKIa" WiIn
"[Tonyuenue n3o0paxeHus B
CUCTEME U3 INIOCKOT0 3epKajia U
JUH3BI"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nmokazaresst
MPEJIOMJIEHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CUCTEME U3 IIJIOCKOT0 3epKaja U
JTUH3BI"

Ou3ndecKuil MPakTUKyM IO TEME
"UccaenoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKUX JUH3)" WK
"N3mepenue pOKyCHOT0O pacCTOSHUS
paccenBaronMX JUH3"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCcTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKHUX JUH3)" WK
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

bubmuoreka [JOK
https://m.edsoo.ru/42569eal

bubmuorexa [JOK
https://m.edsoo.ru/42569eal

bubmuorexa [JOK
https://m.edsoo.ru/b879fb3f

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

150

Pu3NYECKU IPAKTUKYM I10 TEME
"HaGmonenue aqudpakumm,
UHTEpPEPEHIINH U MOJISIPU3ALUN
cera"

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

151

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmonenue qudpakiumm,
HHTEep(hEPEHITNN U TOJIIPU3AIIHT
ceera"

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

152

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U S3HEPTUU
PENATUBUCTCKUX YacTUIl (110
dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bubmuoreka [JOK
https://m.edsoo.ru/63756¢47

153

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SGHEPTUU
PENATUBUCTCKUX YacTULl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢47

154

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBE UCCIICOBAHHUS
¢doroaddexra" nnu "Mccaenopanue
3aBHCHUMOCTH CHJIBI TOKA Y€pE3
CBETOJMOJI OT HaNpspKEeHus"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM 1lnanka Ha
OCHOBE HUCCIIEJOBAHUs
¢doroaddexra" unu "Mccnenopanue
3aBHCHMOCTH CHJIBI TOKA Y€pe3
CBETOJIMO]I OT HaINpsKeHHs "
Pu3HYECKUl IPAKTUKYM 110 TEME

"UccnenoBanue cuekrpa
pa3peKeHHOTO aTOMapPHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

BOJIOPOJIa U U3MEPEHUE MTOCTOSTHHOM
PunGepra"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSTHHOM
PunGepra"

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

158

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paanoakTHBHOTO
(dhoHa ¢ UCTIOJIL30BaHNEM
nosumerpa ninm "U3ydyenue
MOTJIOLIEHUS OeTa-4acTHuIl
alnroMUHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

159

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTHBHOTO
(hoHa c UCTIOJIb30BAaHUEM
nosumerpa" ninu "U3zydyenue
MOTJIOIIEHUS OeTa-yacTuIy
ATIOMUHHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

160

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JUIs1 ONIPECIICHUS
MTOJIOXKEHHUST HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Mnoixymapus u
sipkue 3BE3761" win "HabmrogeHus B
teneckon JIyHbl, MIaHeT,

bubmuorexa [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

TYMAaHHOCTEH U 3BE3AHBIX
CKOIIeHHI"

161

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOnmroaenust 38E31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
MOJIO)KEHHUS HEOSCHBIX 00BHEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoNyIapus 1
sipkue 3BE371b1" win "HabmrogeHus B
tenieckon JIyHbl, IJIaHeT,
TYMaHHOCTEH U 3BE3THBIX
cKoIIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/1072021e

162

O00011IeHIE U CUCTEMATU3AIUS
3HaHUU. Ponib (pM3HUKHN U acTpOHOMHH
B PKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YyeJioBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

163

O06o001eHre U CHCTEMaTH3aIIHs
3HaHUU. Ponb (pM3HUKHM U acTpOHOMHH
B PKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
yeoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

164

O600611eHre U cucTeMaTH3alus
3HaHUU. Ponb 1 MecTo pu3uku u

bubmuorexa [JOK
https://m.edsoo.ru/18f19f7c



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

ACTPOHOMUU B COBPEMEHHOU
Hay4YHOU KapTUHE MUPa

165

O06o001IeHrne U cUCTeMaTU3AIUS
3HaHuil. Pone 1 MecTo pu3uKu u
aCTPOHOMUU B COBPEMEHHOU
Hay4YHOU KapTHHE MHUPA

bu6mmoreka [IOK
https://m.edso0.ru/18f19f7c

166

O600611eHre U cucTeMaTH3alus
3HaHuil. Pone ¢pusmueckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPA, MECTO
(bu3nIecKoil KapTUHBI MHUpPa B
o0111eM psZly COBPEMEHHBIX
€CTECTBEHHO-HAYyUHBIX
IPEJCTAaBICHUNA O IPUPO/IE

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

167

168

O00011IeHrE U CHCTEMATHU3ALIHS
3HaHui. Ponb ¢pu3nueckoil Teopun B
(hopMUpOBaHUH TIPE/ICTABICHHH O
(bu3nuecKoil KapTUHE MUpPa, MECTO
(bu3nuecKoil KapTUHBI MHUpa B
o01IeM psily COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUN O IPUPOJIE
O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHui 1o reMe "Kunemaruka"

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

169

O0001IeHre 1 cCUCTEMAaTU3aIIHS
3gaHuil mo teme "Kunematuka'"

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b

170

O0001IeHrEe 1 CUCTEMAaTU3aIIHs
3Hanui mo reMe "Kunemaruka"

bu6mmoreka [JOK
https://m.edsoo.ru/4e31b507



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507

O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

171
3HaHui 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06o0011IeHrEe U CUCTEMATH3AIHS bubmuorexa [JOK
172 .
3HaHu# 1o Teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O60061eHre U cucTeMaTH3alus bubnmoreka [JOK
173 .
3HaHui 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O060011IeHNEe U CUCTEMATU3 AL
174 3HaHui o Teme "CTaTuka TBEp10ro bubmorexa [IOK
" PA https://m.edsoo.ru/3cca482e
Tena
O06001IeHNEe U CUCTEMATU3AIIHS
175 3gaHu# 1o Teme "CraTHka TBEPIOrO Bubmorexa ITOK
" P https://m.edsoo.ru/3cca482e
Tena
O000I11IeHIE U CUCTEMATHU3AIUS
176 3HAHUU 1O TeMe "3aKOHBI bubmorera [JOK
" https://m.edso0.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O06001IeHNe U CUCTEMATU3 AT
177 3HAHUM 1O TeMe "3aKOHBI bubmorexa [JOK
\ https://m.eds00.ru/32a4d1a0
COXPAaHEHHUS B MEXaHHUKE
O06o001meHre U CHCTEMaTH3aIIHS
178 3HaHUU 110 TeMe "OCHOBBI bubnnorexka [JOK
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O06o001meHre U CHCTEMaTH3aIIHs
179 3HaHUU 110 TeMe "OCHOBBI bubnnoreka [JOK

MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8

O0001IeHYE ¥ CUCTEMATU3 AU

180 3HaHu# 110 Teme "TepmonuHaMuka Bubmiorexa LIOK
P A ' https://m.eds00.ru/c63f7c10
TerutoBeIe MaITUHEL
O00011IeHIE U CUCTEMATH3AIS
181 3gaHu# 1o Teme "TepmoauHaMuka Bubmiorexa LIOK
P ' https://m.eds00.ru/c63f7c10
TemnoBble MAILIMHEBI
O0001IeHrEe U cCUCTEMAaTU3 AU
182 3HaHU# Mo TeMe "ArperaTHbie bubnnoreka [JOK
coctosuud BemniectBa. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O000I11IeHIE U CUCTEMATHU3AIUS
183 3HaHUM 1Mo Teme "ArperaTHble bubnnoreka [JOK
coctosuud BemniectBa. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS
184 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHIE U CUCTEMATHU3AIUS
185 3HAHUH 110 TeMe "DIIEKTPUUECKOE Brbmmozexa [OK
" P https://m.edsoo.ru/3bf0def9
noJie
O0001IeHre U CUCTEMAaTU3 AU
186 3HaHuil 110 TeMe "TlocTOAHHBIN Bubmiorexa ITOK
. " https://m.eds00.ru/71453ee6
ANEKTPUYECKUN TOK
O0001IeHrEe U CUCTEMAaTU3aIIH
. " . bubmuorexa [JOK
187 3gagui 1Mo teMe "TlocToSHHEII

JIEKTPUYECKNN TOK"

https://m.edsoo.ru/71453ee6



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6

O0001IeHYE ¥ CUCTEMATU3 AU

. Bubnumoreka IIOK
188 3HaHu# 1o TeMe "TOKH B pa3TuIHBIX nommoreka L{
| https://m.edso0.ru/3d40077a
cpenax
O00011IeHIE U CUCTEMATHU3ALIS Eut6 OK
189 3HaHui Mo Teme "TOoKU B pa3IMUHBIX nommoreka L{
. https://m.edso0.ru/3d40077a
cpenax
190 O06o001IeHNEe U CHCTEMATH3ALIHS bubmuorexa [JOK
3HaHui 1o TeMe "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
191 O000I11IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBHeIil ypok. O000IICHHE 1
b K
192 CHCTEMATHU3AINI 3HAHUH 10 TEME nbnmotexa L0
" eKTpOMATHHTHAS HHIYKIHA" https://m.eds00.ru/053e2248
PesepBHeIil ypok. O000IICHHE 1
bu6 K
193 CHCTEMAaTH3alis 3HaHUH 110 TEME 1 J_IHOTeKa 1o
"Mexameckie koneOamis" https://m.edso00.ru/d6310bfd
PesepBHelIit ypok. O600111eHNE 1
b K
194 CHUCTEMATH3alUs 3HAHUH 10 TEME H6J_1H0TeKa o
" HeKTpOMATHHTHEIE KoTebanHs" https://m.edso00.ru/5e2bb83d
PesepBHelIit ypok. O600111eHNE 1
195 CHCTEMATHU3allNs 3HAHUM 110 TEME bu6moreka [IOK
"MexaHHYeCKHE U https://m.edsoo.ru/96a7a2dd
3J€KTPOMAarHUTHHIE BOJIHBI"
PesepBHrIit ypok. O6001IeHNHE 1
bubnuoreka IIOK
196 CHUCTEMATHU3AaIH 3HAHUH 10 TEME nbnmotexa 11

"Onruka"

https://m.edsoo.ru/52ad1603



https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603

PesepBHelil ypok. O000IICHHE 1

. bubnmoreka [JOK
197 CUCTEMATHU3AalN 3HAHUH 10 TEME 1
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHelil ypok. O600IICHHE 1
CHUCTeMaTHu3aIvs 3HaHUK 110 TeMe bubmuoreka [JOK
198 y 1
"KopnyckynsipHO-BOJIHOBOMI https://m.edsoo.ru/f7c59d38
ayanu3m"
PesepBubiil ypok. O0001IEHIE U
199 CI/ICTEMaTI/BZp nst 3HaHH;III 10 TEME 1 bubmorexa [IOK
" 4 " https://m.edso00.ru/1f511654
dusnka aTtomMa
PesepBHrlit ypok. O60011eHNEe 1
CHCTEMAaTHU3alMs 3HaHHUI 110 TeME bubmuorexa [JOK
200 1
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3JI€MEHTapHbBIX YacTuil"
PesepBusblii ypok. O0001IEHIE U
201 CI/ICTEM&TI/BZP 1581 3HaHI/II>I'IH 10 TEME 1 bubmmorexa [IOK
" B " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTPOPU3UKH
PesepBHbIil ypok. O000IIIEHHE U
202 CI/ICTEM&TI/BZP 1581 3HaHI/II>'IHl 10 TEME 1 bubmmorexa [TOK
I https://m.edsoo.ru/2bffb94c
"OnemeHTh! acTpodu3uku”
203 PesepBHbIil ypok
204 PesepBHbIil ypok
BIIEE KOJIMYECTBO YHACOB I1
OBII] OJI CTBO HACO O 204 16

I[TPOTPAMME



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/2bffb94c

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOpMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKH
Y TEXHOJIOTHH, B IPAKTHYECKON IEATEIbHOCTH JIIOAEH

Y4uThIBaTh TI'paHUIBl MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOAETeH:
MaTepuajbHas TOYKA, WHEpLUaAIbHAs CHUCTeMa OTcuéra, aOCOJIFOTHO
TBEpAOE TEJI0, UJICANbHBINA Ia3; MOJEIM CTPOEHUS Ta3oB, KUJIKOCTEH U
TBEPABIX TE€J, TOYEYHBIA DIIEKTPUYECKUN 3apsii — IPU PpPELICHUU
¢duznuecKux 3a1a4y

PacriosnaBate ¢u3uyeckue sBICHUS (MPOIECCHI) U OOBSACHATh WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KMHETHUECKOW TEOpUH
CTPOCHHUS  BEIIeCTBA W JJIGKTPOJWHAMUKH:  pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE TMaJCHUE Tel,
JBIKCHHUE TI0 OKPYKHOCTH, WHEPIHSI, B3aUMOJACHCTBHE Teir, Tu(Py3us,
OpOYHOBCKOE JIBIDKEHUE, CTPOCHHE )KUIKOCTESH M TBEPIIBIX TEJI, U3MCHECHUE
o0béMa Ten mpu HarpeBaHUU (OXJAXKIEHUU), TEIJIOBOE PpaBHOBECHE,
UCIapeHue, KOHJACHcallus, IUIaBlIEHUE, KPHUCTaUIU3alusl, KUIICHHE,
BIIQXKHOCTH BO3/yXa, MOBLIIICHNE JaBJICHUS raza MpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IMapamMeTpaMu COCTOSIHHSI raza B
M30TIPOIIEeCcCax; dIEKTPU3AIUS TeJl, B3aUMOICHCTBHE 3apsi/IOB

OnuceiBaTh ~ MEXaHWYECKOE  JIBMIKCHUE, HCHOIb3yd  (hu3nyeckue
BEIIMYUHBI: KOOPAMHATA, IyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHila, UMITyJIbC Tella, KHHETUYECKas DQHEPIys, IOTEHLIUAIbHA
HHEPIrus, MeXaHu4eckas paboTa, MeXaHHUECKasi MOITHOCTh; IPU OMUCAHUH
MIPaBWJIBHO TPAKTOBaTh (PU3UUECKHI CMBICI MCHOIb3YEMbIX BETMYHMH, UX
0003HaYeHHs] U €IUHMIIBI, HaXOIUTh (OPMYJIbI, CBSA3BIBAIONINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3y4YCHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUJIOBBIE SBJICHWS,
UCTIONB3YS (PU3UUECKHe BETMUMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHss
KHHETUYCCKaA OHEPIUia Xa0THU4YECCKOTI 0O JOBHUXXCHUSA MOJICKYII,
CPeIHEKBAIpaTUYHAsE CKOPOCTh  MOJIEKYJ, KOJIHMYECTBO  TEIUIOTHI,
BHYTPEHHSISI SHEpTHsi, padota raza, Ko3(QQUIMEHT MOJIE3HOTO JIEHCTBUS
TETUIOBOTO IBUTATEIIST; IPH OMTUCAHUY MTPABUIIHHO TPAKTOBATh (PH3UICCKUI
CMBICJI UCIIOJIb3YCMBIX BCJIWYHH, UX 0603HaquI/I$I 1 CIUHHUIBI, HAXOAUTH




(bopMyIbl, CBA3BIBAIOIIME NAHHYIO (U3UYECKYIO0 BEIUYMHY C IPYTUMHU
BEIMYMHAM

10.6

OnucelBaTh  M3YyYEHHBbIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE SIBICHUS (IIPOLECCHI), UCTIONB3Ys (PU3MUECKUE BETUUYNHBL:
AIIEKTPUYECKUI 3apsf, 3JIEKTPUYECKOE II0JIe, HANpsHKEHHOCTh I10JI,
NOTEHLIMAJ], pa3HOCTh NOTEHLUHUAIOB; IpU ONHCAHUM IPABUIBHO
TpakTOoBaThb  (U3MYECKUH  CMBICI  HCIOJNB3YEMbIX  BEJIWYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOILINE JTAHHYIO
(buU3UYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU

10.7

aHAM3UPOBaTh  (U3UYECKUE TPOIECChl U SBICHHS, HCHOJIb3YS
¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCeMUpHOTro Tsrotenus, |, Il u
Il 3axonb Hbl0TOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEpPIruu, 3aKOH
COXpaHEHMs] HMOYJibCa, MPUHIMI CYNEPHO3ULUUN CUJ, HPUHIUI
paBHOIPaBUS  MHEPUUAIBHBIX  CHUCTEM  OTCUYE€Ta;  MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOPHUIO CTPOCHHUS BEIECTBA, Ta30Bbl€ 3aKOHBI, CBS3b
CpelHEl KHUHETMYECKON HHEpruu TEIUIOBOIO JIBUXKEHHUS MOJIEKYd1 C
a0COJIIOTHOM TeMIepaTypod, MEpBbI 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMUsI ANEKTPUUYECKOT0 3apsa, 3aKkoH KyrnoHa; mpu 3ToM pa3inyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAXKEHUE U
ycioBUs (TpaHHULIbl, 00IaCTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JIEWCTBHUS MAIlUH, TPHUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUSA HMX 0O€30MacHOTO
WCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

BBINONHATE KCHEPUMEHTHI 110 MCCIIEOBAHUIO (DU3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpPEHMH; MpU
3ToM (opMmynupoBaTh MnpoOiemy (3agadyy) M THUIOTE3Y Y4eOHOro
HKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEUIOKECHHOTO 000PYIOBaHUS,
IIPOBOAMTH ONBIT U OPMYIUPOBATH BHIBOIBI

OcymiecTBIATh NpSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYMH;
IPpU 3TOM BBIOMpATh ONTHUMAJIBHBIA COCO0 M3MEPEHHUs U MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEITHOCTEW N3MEPEHMI

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; MpPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl TOMYYEHHOW 3aBUCHMOCTH
bu3MYECKUX BENWYMH B BHJE TaOMUI U rpaduKoOB, NeNaTh BHIBOIBI MO
pe3ynbTaTaM HCCie10BaHus

Cobmtonate npaBuiia 6€300aCHOTO TPYAa IpU MPOBEICHUH UCCIICA0BAHHMA
B paMKax Y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOW H
IIPOEKTHOH JIEATEIILHOCTH C HCIIOJIb30BAaHHEM M3MEPUTEIIBHBIX YCTPOMCTB
¥ 1a00paTOPHOT0 00OPYIOBAHUS

10.13

Pemate pacuy€rHble 3amauu C SIBHO 3aJaHHON (PM3WYECKOH MOJEINBIO,
UCTIONB3YS (pU3MUeCcKre 3aKOHBI U TPUHIIUITEI; HA OCHOBE aHATN3a YCIIOBUS
3aJ1a4u¥ BEIOUPATh (PU3UUYECKYIO MOJICIh, BELICTISATH (PU3NUECKIE BETHUNHBI




u (Gopmysbl, HEOOXonuUMBIE I €€ pelIeHHs, MPOBOIUTH PACUETHl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAYE€HUs (PU3MUECKON BETMUUHbI

10.14

10.15

10.16

10.17

10.18

Pemats Ka4eCTBECHHBIC 3a/1a4un: BBICTPauBaTh JIOTUYECKH
HEIPOTUBOPEUYUBYIO ILIENIOYKY PACCYKICHUN C ONOPOM HA U3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H (pU3NYEeCKHE SBICHUS

Hcnonb3oBaTe HpU  pelleHMM  Y4eOHBIX  3a7ady  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs IIOMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpPOpETallMd M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMK, TOJYYCHHOW M3 pPa3IMYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4yaeMyro HH(POpMAIUIO

[IpuBoauTH, TpUMEPHl BKJIAJAa POCCHICKUX M 3apyOekHBIX YUYEHBIX-
(bU3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE ITPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

M cronp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3HUKE B TOBCEAHEBHOM KU3HH
U1l oOecrieueHHsl OE€30MacHOCTH MpU OOpalleHHH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JIJISl COXPAHEHHS 3JI0POBBSI U COOJIIOICHHS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

PaGoraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATIBHO PacIpeAesiTh 00sS3aHHOCTH
U TUIAHUPOBAThH JACSITENBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO
OIIEHMBATh BKJIAJ Ka&XJIOr0 M3 YYACTHUKOB TPYIIbl B pEIICHUE
paccMaTpuBaeMoi POOJIEMBI

11 KJIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO GU3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
YU TEXHOJIOTUHM, B MPAKTUYECKON NEATEIIbHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3UUECKOI KapTHUHBI MUpa

11.2

11.3

YuuThIBaTh TpaHUIBI TPUMEHEHUS H3YYCHHBIX (DU3UUECKUX MOJIEICH:
TOYEYHBIN AJEKTPUYECKUN 3apsl, sAepHas MOJENb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOTO SI/Ipa MPHU PEIICHUH (PU3NUECKHUX 3a/1a4

Pacnio3naBath Qu3uueckue siBIeHUS (MPOIECChl) W OOBSACHATH HX Ha
OCHOBE 3aKOHOB 3JIEKTPOJIMHAMHUKHA U KBAHTOBOH (DM3HUKHU: dJIEKTPUUCCKAs
MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MArHUTHOE JACHCTBUS
TOKa, B3aUMOJICHCTBME MArHUTOB, OHJIEKTPOMAarHUTHAasE WHAYKIUA,
JIEUCTBME MAarHUTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM U IBUKYIIUICS 3apsi,
AIEKTPOMATrHUTHBIC KoJIeOaHH u BOJIHBI, MPSAMOJIMHEITHOE




11.4

115

11.6

pacrpocTpaHeHHE CBETa, OTPaXCHHE, NpeloMiIeHHe, HHTepdepeHuus,
TU(paKIUs | TOJISPU3aIUs CBETa, AUCIIEPCHUs CBEeTa, (POTOAICKTPHUESCKHUIMA
ahdext (hoToaddekT), cBeTOBOE NaBlIeHUE, BOSHUKHOBEHHUE JTMHEHIATOTO
CIEeKTpa  aroMa  BOJOPOJA, CCTeCTBEHHAas M  WCKYCCTBEHHAs
palnOaKTUBHOCTh

OnuceiBaTh U3y4YCHHBIC CBOWCTBA BELIECTBA (IJICKTPHUYCCKHUE, MATHUTHBIC,
ONTUYECKHE, JJICKTPHUECKYI0 TPOBOJUMOCTh pPA3JIMYHBIX Cpel) U
DJIEKTPOMArHUTHBIC SIBJICHUS (IPOIIECCHI), MCIONB3Ys  (DU3HUYECKHE
BEJIMYMHBL:  JJICKTPUYECKUH  3apsl, CHJIA TOKa, JJICKTPUYECKOE
HAINpsDKCHUE, DJICKTPUYECKOE CONPOTHBICHHE, PAa3HOCTh IOTCHIIUAJIOB,
O/IC, pabora TOKa, MHAYKIHMS MarHWUTHOTO IIOJIS, CHJia AMIiepa, CHIa
JlopeHa, WMHIYKTUBHOCTh KATYIIKH, OSHEPrHsS JJICKTPUYECKOrO U
MarHUTHOTO TOJIEH, MepUoJ W YacToTa KoleOaHWid B KOJeOaTeIbHOM
KOHType, 3apsig W CWia TOKa B IPOLECCe TapMOHHYECKUX
DJIEKTPOMArHUTHBIX KOJeOaHUH, (OKYCHOE PACCTOSHUE W ONTHYECKas
CHJIA JIMH3bI, TIPH OIMMCAHUM MPABWILHO TPAKTOBATh (U3UYCCKUN CMBICI
UCTIOJIb3YEMbIX BEJIIMYHMH, HUX OOO3HAUCHHS] W CIUHUIIBI; YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIOIINE NAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMHU
BEIIMYMHAMU

OnuceiBaTh M3y4eHHBIE KBAHTOBBIC SIBICHHUS M MPOIECCHI, HCIONB3Ys
dbusznyecKue BETUYHHBI: CKOPOCTh OSJEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi M HMIyJIbc (OTOHA, TEPUOA
MOJTypacmnajia, SHEPTUsl CBA3M aTOMHBIX SiJiep; MPH OMMCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HCIONB3YeMBbIX  BEJIWYUH, UX
0003HAYCHHS ¥ CIMHUIIBI;, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMU, BBIYUCIATH 3HAUYCHUE
(hU3UYIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBICHUSA, MHCIOJb3Ys
¢usznueckue  3aKOHbBI UM NOpUHOMIBL:  3akoH  Oma,  3aKOHBI
MOCJIEI0BATENBHOIO U MAapauIeIbHOTO COEIMHEHUS MPOBOJHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHHs CBeETa,
3aKOHBI MIPEIOMJICHUS CBETA, ypaBHeHUE DWHINTEHHA 111 poTtorddexTa,
3aKOH COXpPAHEHHWsS DHEPIMM, 3aKOH COXPAaHEHUs HMIIYJIbCa, 3aKOH
COXpaHEHHMs DJIEKTPUUECKOTO 3apsifa, 3aKOH COXPaHEHUs MacCOBOIO
qucia, NocTynarsl bopa, 3aKoH paJnOakTUBHOIO pacnaja; MpU ITOM
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensaTb HamnpaBlICHUE BEKTOpAa MWHAYKIMM MAarHUTHOIO  IOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONUCHIBATH M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJIOM,
TOHKOHU JIMH30H




11.9

11.10

BEIONHATE AKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3HUECKUX SBICHHA H
NPOIIECCOB C HCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEPEHHI; MPH
sToM GOpMyIUpOBaTh TpobieMy (3ajady) M THIOTE3y Y4YEOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIIIOKEHHOTO 000PYIOBaHHMS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

OCYH_IGCTBJ'ISITB MMPpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH,

IIpu 3TOM BBI6I/IpaTI) OIITHUMAJIBHEIN CITIOCO0 HU3MCPCHHUA U HCIIOJIb30BATbH
N3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ PI3MCp€HPII>i

11.11

HccnenoBaTh 3aBHCUMOCTH (M3UYECKUX BEIMYUH C HCIIOJIb30BaHUEM
IPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKHUX BEJIUYMH B BUJC
TabJIUI U TpaQUKOB, A€TaTh BBIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS

11.12

CoOuro1aTh ipaBmiia 6€30MacHOTO TPYAA MPH MPOBEACHUN UCCIICIOBAHHIA
B paMKax Y4eOHOro OSKCIEPUMEHTa, Y4eOHO-HUCCICIOBATEIbCKON U
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BAHUECM U3MCPUTCIIbHBIX YCTpOI\/JICTB
1 JIa0OpaTOPHOTO 00OPYIOBAHHUS

11.13

Pemate pacuéTHble 3amaud C SBHO 3aJaHHON (PU3MUYECKOW MOJIEIBIO,
UCIIONB3Ys (PU3UYECKHE 3aKOHBI M IPUHITUITBI, HA OCHOBE aHAJIN3a YCIIOBUS
3aJla4ud BEIOUPATh (PU3HUYECKYIO MOJICITh, BELICTISATH (PU3NICCKUE BETHUNHBI
u QopMyIbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl U
OIICHUBATH PEATHHOCTH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

11.14

11.15

11.16

11.17

Pemate Ka4yeCTBEHHBIC 3a/1a4n: BBICTPaNBaTh JIOTUYECKH
HEIIPOTUBOPEUYMBYIO IIENIOYKY PACCYKIEHUN C ONOPOM HA W3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

Hcnonb3oBaTh HpU  pelleHMM  Y4eOHBIX  337ad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUpPOBaHMUS,
UHTEpIpETallMl U TMpPEeJICTaBiIeHHUs] Y4eOHOM M Hay4YHO-TIOMYJISIPHOU
nH(pOpMallMY, TOJYYEHHON W3 PAa3lIMYHBIX MCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMylo HH(OPMALINIO

OOBSCHATh MPUHIUNBI JCUCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3inuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
MOBCEIHEBHOM XU3HU

[TpuBoaUTH, TpHUMEpHl BKJIAJa POCCHUCKUX M 3apyOekHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUI

11.18

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS 1O (PU3UKE B MOBCEHEBHOMN KU3HU
uist o0ecrieyeHusi 0€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOHCTBAMU, JJISI COXPAHEHHS 310POBbS U COOJIIOICHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPY’KaIOLIEHN cpezie

11.19

PaGoraTe B rpymnmne ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX DPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIIMOHATIBHO PAaCIpeAesaTh 005S3aHHOCTH
U TJIAHUPOBATH JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYAIUSAX, aJ€KBATHO




OIICHUBATh BKJIAJ KaXIOr0 M3 YYACTHUKOB TPYIIBbl B pPEIICHUE
paccMaTtpuBaeMoii mpooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLIECCE MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3UKE

1.2

MogaenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponrb u wMecto ¢usuku B (HOpPMUPOBAHHUH
COBPEMEHHOM HAayyHOM KapTUHbBl MHpa, B
MPaKTUYECKON JeATEIbHOCTH JIIOIEN

MEXAHUKA

2.11

KMHEMATHKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMYECKOTro JBIKeHHA. (CucremMa oOTcUéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpedHsisi CKOpPOCTH,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U IEPEMEIICHUS MaTEPUAIBHON TOYKH OT
BpEMEHU

2.14

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

KpuBonuneiinoe JIBUYKEHUE. PaBHOMepHOE
JIBUKEHHE MaTepUAIbHON TOUKH MO OKPY>KHOCTH.
VYrioBasi CKOpOCTb, JIMHEHHAs CKOPOCTh. [lepuon u
yactoTa. LleHTpocTpemMuTenbHoe ycKopeHue

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE NIEpeAaun




2.2

2.3

2.1.7

[Ipaktuyeckue padoTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATEIbHBIEC PABHBIE IPOMEXYTKH BPEMEHH
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyN0. M3yueHue IBUKEHUS
HIapHKa B BA3KOM KUAKOCTH. M3ydeHue nBrKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. Ilepsiid
3ak0H Hprorona. HepumanbHbIe CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIO3nuu CUJI

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOUYEK

2.2.4

3akoH BceMUpHOTO TsAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBXKEHHUS U cuia TpeHus nokos. Kosppuunuent
TpeHus. Cuiia COnpoTUBIIECHNUS NP IBU)KEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTymarensHOe ©  BpallaTeIbHOES JBIKCHUE
abCoIIIOTHO TBEPOTO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[Tmeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOﬁCTBaZ MNOAIIHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BHKEHHS
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepuaibHBIX  ToYek. Mmmynabc cuisl U
HN3MCHCHUC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaneHus: ummynbsca B MCO. PeaktuBHoE
JBUKCHHE




2.3.3

Pa6Gora cubl

2.34 MouHoCTb cuitbl
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHbIC U HENOTEHIUATIBHBIE CHITBL. CBSI3b
937 pabOThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPIHMH CHCTEMBI TEJI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JBHUKECHHE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydyenuwe  cBsi3u
5310 CKOpOCTEH  Ten TpH  HEYHpyrom  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKOM IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOANHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.11

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuu. BpOYHOBCKOE [BUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEIer

Macca  momekyn.  KomuuecTtBo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOHGKynS[pHO-KI/IHeTHLIeCKOfI TEOpHUH HUACAIIBHOTO
rasza

AOcomoTHass TemmepaTypa Kak Mepa CpeaHei
KUHETUYECKOUN OHCPIrur TCIJIOBOTO JBUIKCHUSA
yactuil rasa. [lIkana remneparyp KenbBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JanproHa




3.2

3.3

3.1.8

I"a30BbI€ 3aKk0HBI. M30mponecchl B UACanbHOM raze
C TTOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,
M30X0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonnHamuueckas — cucreMa.  BHyTpeHHsS
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHas TEIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMUKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTalys padoThI rasa

3.25

TermoBble  MammHbl.  [IpUHIMOBL  AEUCTBHS
TeIJIOBbIX MamuH. [IpeoOpa3oBaHusi sHEpPTUH B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon tepmommHamuku. HeoOGpatumoctsb
IIPOLIECCOB B IpHUpoAe. TeruioBble JBUTATENH.
DKonorudyeckue npoOIeMbl TEIIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOM
TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

[TapooOpa3oBanue U KoHJeHcanus. Mcnapenue u

3.3.1 KUIIEHUE. YeNbHas TEIUIoTa IMapooOpa3OBaHMUs.
3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHUS OT JaBJICHHS
3 3 2 A6COHIOTH3.5I )41 OTHOCHUTCIIbHAasA BJIAXKHOCTDH

Bo3ayxa. HacelenHslii map




3.3.3

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctauibl. COBpeMEHHBIE MaTEPHAITbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJOTUU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIIaXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO)IHI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKU

4.1.3
41.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumopeiictue 3aps10B. 3akoH Kynona

4.1.5

DnekTpuueckoe ToJe. HanpspokéHHoCTb
ANEKTpUYECKOro mnoid. IIpuHuun cynepno3unum.
JIuHMN HaNPsHDKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

IIpoBOAHMKM M JHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM noJe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHteHcaTop. DIIeKTpOEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrHs 3apsyKEHHOIO
KOHJIEHCaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

4.2

OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHbBIX

CPEJIAX

4.2.1

VYcnoBus CYIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. I1OCTOAHHBIN TOK




4.2.2

Hanpsokenue. 3akon Oma Ju1s yyacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCIICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Owma  gns 1ONHOM  (3aMKHYTOM)
aneKkTprueckoi renu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MPOBOJIUMOCTh TMOJYNPOBOAHUKOB. CBOICTBa P-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIeKTPUUECKUI TOK B 3JEKTPOJINTAX.
DIEKTPONUTHYECKAs AUCCOLMAIUSA. DIEKTPOIIN3

4.2.12

DneKTpuuecKkuii TOKk B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHHuueCcKue ycTpocTBa: aMIEpMETp, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
ANIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPHUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJI, TEPMUACTOPHI U
(doTope3nucTopsl,  MOTYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHUKa

4.2.14

[TpakTueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JIIEKTPOJIA3A




11 KIIACC

Kon
pa3jiena

4

4.3

Koanposepsiemoro
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
3j1eMeHTa
DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIUA
431 ITocTostHHEIE MAarHUTHI. BzaumopeiictBue
o MOCTOSTHHBIX MarHUTOB
MarnutHoe nosie. BeKTop MarHUTHON UHIYKIIUH.
432 IIpunnun cynepnio3unyu. JIuHMM MarHuTHOM
e uHIyKnud.  KapTuHa — JMHMA ~ MarHATHOM
WHIYKIIAH [TOJIS TOCTOSTHHBIX MarHUTOB
MarnutHoe mose npoBoJHUKa ¢ TOkoM. KapTtuna
JUHUM TOJIA AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
4.3.3 3aMKHYTOT'0 KOJIbLIEBOI'O POBOJIHMKA, KATYLIKH C
TokoM. OmeiT  Opcrepa.  BzaumopeiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amnepa, €€ MOJlyJIb M HalPaBJICHHUE
Cuna Jlopenma, e€ Momynb W HampaBlICHHE.
4.3.5 JIBrKeHHE 3apsKEHHOM 4aCTUIBI B OJJHOPOJHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBieHUE PIEKTPOMArHUTHOW WHIYKIHH
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIIUU
438 OJAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
o uaaykin Papajes
Buxpeoe snextpuueckoe none. /C unaykuun
4.3.9 B MPOBOJHUKE, JBMUKYLIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTH. SBNeHne camouHaykuu. 3/1C
A CaMOWHTyKITUT
4.3.12 DHeprusi MarHuTHOTO MOJIsl KATYIIKA C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueckue YCTpOMCTBA: MOCTOSTHHBIC
4314 MarHHUTHI, 3JIEKTPOMArHUTHI, JJICKTPOJIBUTATEIb,
o YCKOPHUTEIH DIIEMEHTAPHBIX 4acTul,
MHAYKIIMOHHAS TeYb
[TpakTuyeckue paboThl. M3ydeHue MarHUTHOTO
4.3.15 IOJIS1 KaTYIIKH ¢ TOKOM. MccnenoBanue nercTBrs

IMOCTOAHHOI'0O MarHvuTta Ha paMKy C TOKOM.




HccnenoBanue  SBIEHMSI  JIEKTPOMATHUTHOMN
UHAYKIIH

5.1

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

KonebarenpHast cUcCTeMa. CBoOoaHBIC
KoseOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa u asza KoreOaHmit

5.1.2

5.1.3

[IpyXuHHBIN MasiTHUK. MaremaTuueckui
MasITHUK

YpaBHeHue FapMOHHYECKHUX KoJeOaHuH.

Kunemarnueckoen JUHAMHUYCCKOC  OIIMCAaHHUC
Ko0J1Ie0aTeIbHOIO JBUXXCHUA

5.14

IIpeBpamienue 5SHEpruM NpH TapMOHMYECKHUX
konebanusax. CBs3b aMIUIMTYIBI KOJEOaHWUU
MCXO/IHOM BEJIMYMHBI C AMIUIUTYIaMH KoJleOaHUH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYP. CBobopHbIe
AJIEKTPOMAarHuTHbIE KOJEOaHUS B HJA€aIbHOM
K0J1e0aTeJIbHOM KOHTYpE. AHAJIOTHS MEXAY
MEXAHUYECKUMU " AJIEKTPOMarHUTHBIMH
konebanusamu. @opmyna TomcoHna

5.16

3akoH COXpPAaHCHUA OHCPIrud B HACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

5.18

BbIHy)XJeHHbIE ~ MeXaHWYecKue  KoJjeOaHHs.
Pesonanc. Pe3onaHcHas kpuBas. BeiHyXeHHBIE
SJICKTPOMArduTHBIC KoJeOaHusI.

IlepemeHHBII TOK. CunyconanbHbIN
[IEPEMEHHBIN TOK.

519

MoOIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JICUCTBYIOIIEE  3HAYEHUWE CHJIbI TOKa H
HaIpsKEHUs

5.1.10

Tpancdopmarop. IIpousBoncTBo, mepenavya u
norpedyieHue JIEKTPUUECKOMN SHEPTHUH.
OKOJIOTUYECKHE PUCKM TpU  MPOU3BOJCTBE
ANEKTPUUECKOMN DHEPIUU. KynbTypa
MCIIOJIb30BaHUs 3IEKTPOIHEPTUU B
MMOBCEIHEBHOW KU3HU

5.1.11

TexHuueckue YCTPOMCTBA: cericmorpad,
AIIEKTPUYECKUI 3BOHOK, TMHUH 3JIEKTponepead

5.1.12

[TpakTueckue paboThI. Hccnenosanue
3aBHCHMOCTH NEpUOJa MallbIX KoJeOaHul rpysa
HA HWUTA OT JJUHBI HUTH W Macchl TIpy3a.




HccnenoBaHue NEpeMEHHOIO TOKa B LIENU U3
MOCJIEZI0BATEIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYIIKH U PE3UCTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIOBUS
pacrnpocTpaHeHHUS. [Tepuon. CxkopocTthb
pacnpocTpaHeHus U AJiMHa BOJHBL. [lonepeunsie
Y TIPOJIOJIbHBIEC BOJTHBI

Wnrtepdepennus u mudpakinus MeXaHHUYECKUX
BOJIH

523

3Byk. CkopocTh 3Byka. ['pOMKOCTh 3BYyKa.
Bricota Tona. TemOp 3ByKa

524

525

5.2.6

DJEKTPOMarHUTHBIE BOJIHBI. Y CIIOBHS U3ITy4EHUS
AJIEKTPOMarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wmw v B
AIIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBoOIICTBA JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE,
npenoMiieHue,  Hoispu3anus,  AuQpakius,
uHTepdepeHusa. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

[ITkama 3;eKTpOMArHUTHLIX BOJH. [IpumeHnenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUMIIBL ~ pagMOCBSI3M W TEJIEBHUJICHMUS.
Panuonokanus. D1€eKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KaIoIleH cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPa3BYKOBasl JUAarHOCTHKA B
TEXHUKE W MEIMIMHE, pajxap, pajavuoNpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITUKA

[TpsiMonMHEHOE paclpoCTpaHEHUE CBeTa B
oxHOpoHOM cpene. JIyd cBera

5.3.2

5.3.3

5.34

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[Toctpoenue n3o0paxeHuii B MIOCKOM 3epKae

IIpenomiienne cBeTta. 3aKOHBI IPEIOMIICHUSA
cBeTa. AOCOJIOTHBIN MMOKa3aTeb NPeIoMIICHUS

Ilonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIin
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

Hucniepcust cBera. ClOXHBIA cocTaB 0ejoro
cBerta. LlBer




5.3.6

5.3.7

Cobuparomue 1 paccenBaroNe JTUH3bl. TOHKas
nuH3a. DOKyCHOE pacCTOsTHUE U ONITUYECKAsl cuia
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUi B
coOMparoIMX W  PacceuBaIOIIMUX  JIMH3aX.
dopmyJsia TOHKOM JIMH3bL. Y BEJIMUEHUE, JaBAEMOE
JIMH30M1

[Ipenensl  TPUMEHUMOCTH  I€OMETPUUYECKOM
ONTHUKHU

5.3.8

Wutepdepenmus CBETA. KorepenTnsie
MCTOYHUKHU. Y CIIOBUS HAOMIOACHUS MAaKCUMyMOB
¥ MHHAMYMOB B MHTEP(EPEHIMOHHON KapTHHE
OT JABYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakmus ceera. Judpakinmonnas pemiérka.
YcinoBue HaOMIOIEHHS TJIABHBIX MaKCHMYMOB
IIpY NIQJCHUU MOHOXPOMATHYECKOIO0 CBETa Ha
TU(PPaKINOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

HOJIHPI/BB.LII/IH CBCTa

TexHuueckue  yCTpOMCTBA:  OUYKH,  JIyma,
doroanmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJECKOIN, BOJOKOHHAs OITHUKA,
JU(PaKIMOHHAS PEHIETKA, TTOISPOU]

[TpakTueckue pabotsl. M3mepeHue mokaszarens
IpEeIOMIICHUS. HccnenoBanue CBOWCTB
u3o0pakeHnit B nuH3ax.  HaOmronenue
JMCTIEPCHUHU CBETa

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'panunbr MIPUMEHUMOCTHU KJIACCUYECKOMU
MEXaHHKHU. [Toctynatet TEOPUHU
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH  MOJYJIS
CKOpOCTH  CB€Ta B  BaKyyme, IPHUHIMI
OTHOCHUTEIBHOCTH OHWHIIITESHHA

OTHOCHUTEIBLHOCTh OTHOBPEMCHHOCTH.
3aMe,Z[J'IeHI/IC BPEMCHU U COKpAIICHUC AJIMHbI

3Hepr U U UMITYJIBC CBOGO)IHOI\/'I HaCTHUIIBI

6.4

CBs3p Maccel C DJHEPrued W HUMITYJIBCOM
CBOOOJTHOM YaCTUIIBI. DHEPTHS TTOKOSI CBOOOTHOM
YaCTHILIBI

KBAHTOBAA ®U31KA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

7.11

@®oronbl. dopmyna Ilnanka cBa3u sHEpruu
$boTOHA C €ro 4acTOoTOH. DHEpPrusi U HUMITYJIbC
dboToHa




1.2

7.3

7.12

OtkpeiTie u wuccienoBanne (Hotodrddexra.
Omneiter A.I'. CroneroBa. 3akonsl pororddexra

7.1.3

7.14

VYpaBuenue DifHmreriHa s poTorddexTa.
«Kpachnas rpanuna» porodpdexra

Hasnenue cBera. OnbiTel [1.H. JIleOenena

7.15

7.1.6

XUMHYECKOE NE€HCTBUE CBETA

Texunueckue yCTpOICTBA: ($hOTO3JIEMEHT,
dboTomaTYNK, COTHEUHAs OaTapes, CBETOIHO]]

CTPOEHUE ATOMA

7.2.1

7.2.2

7.2.3

7.24

Monens aroma Tomcona. OnbiTel Pesepdopna
10 MCCJIETOBAHUIO CTPOEHUS aTOMa.
[Imanerapnast Moaenb aToMa

IToctynatel bopa. M3nyueHuwe u mOIUIOLIEHUE
($bOTOHOB MpH Mepexoe aToMa C OAHOTO YPOBHS
sHeprun Ha Apyrou. Buaer cnexktpoB. CrexTp
YPOBHEW SHEPTUH aTOMa BOAOPOAA

BonHoBbie cBolicTBa yacTuil. Bonnsl ge bpoitns.
KopnyckynsgpHo-BOJIHOBOM JTyaliu3M.
Judpakius 37eKTpOHOB Ha KpUCTaJUIaxX
CrnoHTaHHOE€ M BBIHYXJCHHOE  M3JIy4YCHHUE.
VYcTpoiicTBO U IPUHIMI pabOTHI J1a3epa

7.2.5

7.2.6

TexHuueckne  yCTpOMCTBa: CIIEKTpaIbHbIN
aHanu3  (CIEKTPOCKOI), Jia3ep, KBaHTOBBIM
KOMITBIOTED

[TpakTnueckue paboThI. Habmonenune
JMHEWYaToro CreKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Meronsl HaOJI0IEHUS U PErucTpanuu
AJIIEMEHTAPHBIX YaCTHUIL

OTtkpbITHE PalnOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompenmeneHuro  cocrasa
panuoakTuBHOro M3nydenus. CoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHus. Bnusuue
PaInOaKTUBHOCTH Ha KHUBBIE OPTaHU3MbI

OtkpelTHe TpoTOHAa W HeWTpoHa. HykinoHHas
mogenb aapa ['eiizenOepra — VBanenko. 3apsin
anpa. MaccoBoe unciio sapa. M30tomnsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIA U TMO3UTPOHHBIN
Oera-pacmaj,. I"amma-n3nyuenue. 3aKoH
pazvoaKkTUBHOIO pacnaja




7.3.5

DHeprus CBs3U HYKJIOHOB B sizipe. SepHbIe CHITBI.
HedexT maccel smpa

7.3.6

7.3.7

SInepusle peakuuu. [lenenue u CUHTE3 SAEp
Snepubiii  peaktop. TepMmosinepHbld CHUHTES.

[Tpo6GieMbl U TePCIEKTUBHI SIIEPHOM SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIE€PHON SHEPTETHKU

7.3.8

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.
dyHAaMEHTAJIbHBIC B3AUMOACHCTBUS

7.3.9

7.3.10

TexHudeckue yCTpPOWCTBA: JO3UMETP, Kamepa
BunbcoHa, siaepHblil peakTop, aToMHas 6oMba
[Tpaktuyeckue pabotbl. MccienoBaHue TpeKoB
4JacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

8.2

DJIEMEHTBI ACTPOD®U3UKU
Bun 3Bé3nHoro Heba. Co3Besnus, spKUe 3BE3MIBI,
IUIAHETHI, UX BUANMOE JIBMO)KCHHC

Conneunas cucreMa. IlnaHeTsl 3eMHOM TPYIIIIBI.
IInaneTeI-TUTaHTHI U UX CITYTHUKH, KAPJINKOBBIC
miaHeTsl. Manble Tena CoJIHEYHON CHCTEMBI

8.3

Comnre, ¢otochepa u armochepa. ConHeuHas
AKTUBHOCTbH

8.4

8.5

8.6

8.7

8.8

HcTtounuk sHeprun CosHIA U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMIreparypa, ux
B3aMMOCBs3b. /[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTD ) TUTST 3BE3T rJIaBHOM
IIOCJIEIOBATEILHOCTH

Buytpennee ctpoenue 3BE34. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKACHUN U SBOJIOLUU
CouHIta ¥ 3BE63]1. DTankl )KU3HU 3BE3]

Mneunslii [yt — Hama ["anaktuka. CinpanbHas
cTpykrypa l'amaktuku, pacmpeneiieHue 3BE3J,
ra3a u nelu. [lonoxxenue u nprxenne ConHua B
I"anakTuke. ITnockas 51 cepuueckas
HOJICUCTEMEBI I allakTUKU

Tunsl ranakTuk. PaguorasiakTuku M KBa3apbl.
YEpHble AbIPHI B A1pax rajlakTUK

8.9

Bcenennas. Pacmmupenue BceenenHnoil. 3akoH
Xab6ma. Pa3beranme ramaktuk. Bospact wu
panuyc Bcenennol, teopus bosbmoro B3phiBa.




Mopens «ropsiueit BcenenHnoi». PenukroBoe

U3ITy4yeHue

MacmrabHas CTPYKTypa Bcenennoi.
8.10 Meraranaktiuka.  Hepeménusie  mpo0Giiemsbl

ACTPOHOMHH




NMEPEYEHb (KOOAU®UKATOP) MPOBEPAEMbIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSA OCHOBHOW OEPA30OBATEJIbHON MPOrPAMMbI
CPEAHEIO OBLLENO OBPASOBAHUA

N SJIEMEHTOB COAEPXXAHUSA MO PUIUKE

[ns npoBefeHns equHOro rocyaapcTBEHHOrO ak3ameHa no usnke (ganee — EMN9 no
dun3nke) ncnonb3yetcs nepedeHnb (kogndurkatop) NpoBepsieMblX TPeO6OBaHUN K pe3ynbTaTtam
OCBOEHMS OCHOBHOW 06pas3oBaTefibHON MporpamMmbl CpegHero obuiero o6pas3oBaHust U
3NEeMEHTOB COAEP KaHUS.

Mposepsiembie Ha EIMD no pusmnke TpeboBaHnsA K pe3ynbtatam OCBOEHUS OCHOBHOMN
o6pa3oBaTesibHOW NporpaMmmMbl cpeaHero oéwero o6pasoBaHus

Kog
NpPOBEPAEMOro
TpeboBaHus

MpoBepsieMbie TpeboBaHNSA K NPeaMETHbIM pe3dynbTataM OCBOEHUS
OCHOBHOW 06pa3oBaTefibHON NPOorpamMMbl
cpegHero obLero o6pasoBaHus

1

ChopMupoBaHHOCTb YMEHWIA pacrnodHaBaTb U3nyeckre ssBleHns
(Npouecchl) 1 O6GBACHATb X HA OCHOBE N3Y4YEHHbIX 3aKOHOB

BnapgeHne  ocHoBononaraioLwymMm hmanyeckumn  NOHATUSMM
N BENNYMHAMU, XapakKTepuayoLwmmn hrsnyecKkmne npoLeccehbi

CdopMupoBaHHOCTbL  YMEHUIN MNPUMEHATb  3aKOHbl  KN1aCCUYECKOM
MEXaHMNKMN, MONEKYNAPHOM dunsnkn n TepMogMHaAMUKMN,
ANEeKTPOANHAMUKN, KBaHTOBOW bursnkn onsi aHanusa u
OObACHEHUS1  SBNEHMA  MUKPOMUPA, Makpomupa W  Merammpa,
pasnuyaTb ycnosusa (rpaHuupbl, 06nactin) NPUMEHNUMOCTUN (PU3NHECKNX
3aKOHOB, NMOHMMaTb BCeoOWM xapakTep yHOaMeHTallbHbIX 3aKOHOB
N OrpaHNYeHHOCTb UCMOIb30BaHNA YacTHbIX 3aKOHOB; aHaNNU3NpPOoBaThb
hunsnyeckmne NpoLEeCChl, UCNONb3Yst OCHOBHbIE MOSIOXKEHNS, 3AKOHbI U
3aKOHOMEPHOCTU

ChopmMrpoBaHHOCTb YMEHUS padnuyaTb YCNOBMS NPUMEHUMOCTH
Mogenen usnyeckux Ten 1 NpoLeccoB (ABNEHNI)




CcopmMmpoBaHHOCTbL YMEHUsI pellaTb pacyeTHble 3agaydn C  SIBHO
3agaHHON 1 HesiBHO  3ajaHHon  (bm3nyeckon  MOoAenbio: Ha
OCHOBaHWM aHanu3a YCNoBuUs BbIOMpaTb (U3NYECKME MOLENM,
oTBevalowme TpeboBaHNsM 3agadn, NPUMeEHSTb (OpPMynbl, 3aKOHbI,
3aKOHOMEPHOCTH " nocTynatbl dunsnyecknx  Teopuin npwu
NCNONb30BaHUM  MaTeMaTUYECKMX  METOAOB  pelleHns  3agad,
NPOBOOMTbL  pacyeTbl Ha  OCHOBaHMM  MMEKLWNXCA  OaHHbIX,
aHann3npoBaTb pe3ynbTaTbl U KOPPEKTUPOBATb METOAbl PELUEeHUs C
YHETOM MONYyYEHHbIX PE3YNBTaTOB

PelwaTb ka4yecTBeHHble 3afayun, Tpebyrolme NPUMEHEHUST 3HAHWUIA U3
pasHbIX Pas3fenoB LUKOSMIbHOMO Kypca (hu3vKy, a TakxXe UHTerpauum
3HaAHWN 13 [Opyrux NpPeagMeToB EeCTECTBEHHO-Hay4yHOro uUmkna:
BbiCTpaMBaTb NOMMYECKYI0 LEMOYKY pPacCy)XOeHUdA C Ornopoit Ha
N3y4eHHble 3aKOHbl, 3aKOHOMEPHOCTY 1 (hU3nYeCKne SBNEHNS

Bnapgenne OCHOBHbIMWU MeToaamu Hay4HoOro NO3HaHWS,
ncnonb3yembiMn B PUSMKE: MPOBOOMTb MNPSIMblE N KOCBEHHbIE
N3MeEPEHUsT PU3NYECKMX BENUYUH, BbiOMpasi ONTMMalbHbIA CNoco6
N3MEPEHNS N NCMONb3Ys U3BECTHblIE METOLObl OLIEHKU MOrpeLuHOCTEN
N3MEPEHNI, MPOBOOUTb WCCNEQOBaHME 3aBUCUMOCTEN (U3NYECKNX
BEIMYNH C  WUCMOSIb30BaHMEM MPSAMbIX U3MEPEHUN, OOBACHATH
NONyYeHHble peaynbTaTbl, UCNOoNb3ys MU3NYECKNE TEOPUMN, 3aKOHbI U
NOHATKSA, N OenaTb BbIBOAbI; cobniogatb npasuna 6e3onacHoro Tpyaa
npv NpoBedeHNn NCCneqoBaHn B paMmKax y4ebHOro akcnepumMmeHTa u
y4ebHO-1ccnenoBaTenbCKom OEATEeNbHOCTM C  UCMONb30BaHMEM
LM pPOoBbIX N3MepuTENbHbIX YCTPONCTB 1 nabopaTtopHOro
obopynoBaHus

CdopMupoBaHHOCTb  YMEHUA  aHanu3upoBaTb M OLEHMBaTb
nocnegcTensa ObITOBOW M NPON3BOACTBEHHOW AEATENBHOCTU YENOBEKA,
CBSI3aHHOW C (PM3NYECKUMN MNpoLeccamMn, C NO3NLNIA 3KOMOrMYECKOWN
6e30nacHoCTY; npencTaBneHnmn o] paumoHasibHOM
NnPMPOLONO/Ib30BaHNUN, a TakXe  pPas3yMHOM  MUCMOSIb30BaHUN
OOCTVXKEHUA HayKn W TexXHONoruh pns  ganbHenwero pasBuTus
4enoBe4vYecKoro obulecTsa

OBnageHne pasnuyHbiMM crnocobamu paboTbl € MHBOpMaunen
dumsnyeckoro copgep>xaHuss C  WCMONb30BaHNEM  COBPEMEHHbIX
NH(OPMALMOHHBIX  TEXHOSIOMNA;  Pa3BUTME YMEHUA KPUTMYECKOrO
aHanmsa n OLEHKN JOCTOBEPHOCTY NOMyYaeMon nHpopmaumm
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CdopMupoBaHHOCTL  YMEHUA  MNPUMEHATbL  OCHOBOMonarawLme
aCTPOHOMUYECKME MOHATMS, TEOPUM U 3aKOHbl ONa aHanmMsa U
0OBbACHEHUST (PU3NYECKMX MPOLECCOB, MPOUCXOOALLUMX Ha 3Be3nax, B
3BE3OHbIX CUCTEMAx, B MEXranakTU4eCcKon cpene; LBUKEHUS
HebeCHbIX Tef, aBoniouun 38e34 1 BceneHHomn




Mepe4yeHb anemMeHTOB coaep)XaHus, nposepsembix Ha EIMD no ¢msuke

Kon Kon [lpoBepsieMnlii 21eMeHT colepPKaHHA
pasnena/ | 3JeMeHTa
TeMEI
1 MEXAHUKA
1.1 KHUHEMATHWKA
1.1.1 Mexannueckoe apmkeHHe. OTHOCHTENBHOCTE MEXaHWYECKOTO JIBHIKEHHS.
Cucrema oTcdeTa
1.1.2 | MarepuanbHas TOUKA. z TpacKTOpHA
Ee panuyc-sekTop:
P(1)= (x(r),y(r),:(f)),
TpPaeKTOpHA,
nepeMeLleHHe: O -
. - I ]
AF =F(1,)~F (1) =7~ = /i
=(Ax,Ay,Az)
yTh
CrnoxeHHe epeMelleHHi:
AF = AT, + AV,
1.1.3 CkopocTk MaTepHanbHOM TOYKH:
. AF _
U_A— = —(UI,U‘,U_)
l Ar—0
Ax : .
b, = A— =X, ananornuno U, =), U. =2Z,,
l At—0
Cnoxenne ckopocreii: Uy =U, T U,
Breruncnenue nepememnieHus H NYTH MaTepHalbHOH TOYKH IIpH MPAMOIHHEHHOM
JIBHIKEHUH BJOIL OCH X 10 rpaduky 3aBucuMocTn Uy (t)
1.1.4 AD .
VcKkopeHHe MaTephanbHoii Toukn: 4 = =y = (al- 2, d. ),

AI Ar—0




Av

4= Afx At—0 - (U-T ), , aHanoruuno @, = (UJ' ) , @ = (U: )f

PEBHOMCPHOC l'IpHMD.."IHHCi"IHOC JABHMKCHHC!

x(1) = x,+0,,t

v, (1) =v,, = const
1.1.6 PaBHoyckopeHHOE IpAMOIIMHEIHOE IBHIKEHHE:
£
a
— X
x(1) =X, + 0y L+
2
v (t)=v, +at
a_=const
bl gl
U, —U, = za.\’ (xz _x])
v, + 0,
[Tpu apmKeHHH B 0JTHOM HAINpaBIEHHH IYTh S= T L
1.1.7 Cerobonnoe nagenne. Y CKopeHHe cBODOIHOTO
najgeaus. J|suxkenue tena, GpouieHHOro mo
yroom & k ropuzonry:
x(1)=x, + Uyt =x, + U, cosa-t vi ;
rr: . (. l ‘:
V(1) =yy+ 0yt + & _ Yo+ U, sina-t—&—
: 2 2
Yo o
v, (f) =U,, =U, oS0
v,(t)=v,, +g,t=v,sina—gt 0  x X
g, =0
g, =—g =const
1.1.8 Kpuronuneiinoe nBuxeHue. [|BukeHle MaTepHaIbHOIl TOUKH M0 OKPYKHOCTH.

VriaoBas u nmHEiHas ckopocTh Toukn: U = @R . [Ipn paBHOMepHOM JIBHKEHHH

2n

TOYKH 10 OKpyxkHOCcTH O = T =2nv




2
LleHTpocTpemuTenbHOE  yckopeHue Toukn: d,, =-— =0 R. [lomoe

YCKOPEHHE MaTepHANBHONH TOYKH

1.1.9 Teepaoe teno. [loctymarensHoe u BpamaTeasbHOE ABHKEHHE TBEP/IOTO TeJia
1.2 NHUHAMHUKA
1.2.1 HNnepuuaneueie cucteMbl oTcdyeta. lIlepBeiii 3akoH HeroTona. [lpuHnun
oTHocHTenbHOCTH ['anunes
1.2.2 m
Macca tena. [lnotHocTs Bentectsa: P = F
123 F =F+F +
Cuma. [lpuauun cyneprnosuiun cnit: £ pyonegiors = 1) 5 Teet
1.2.4 Bropoii 3akon HetoTona: pis matepuansaoii Touku 8 UCO
F=ma:; Ap=FAt npu F = const
1.2.5 Tpetuit 3akon HeioToHa ans maTepHalbHBIX L "._._':
rouek: Iy, = -1, Fy, F,,
1.2.6 3aK0H BCEMHPHOTO TACOTEHHA: CHIIBI IPHTMKEHHS MEXKIY TOYEYHBEIMH MaccaMH
m.m
— 1772
PABHEI F=G 7.
Cuna tmxectu. LlenTp TakecTn Tena. 3aBHCHMOCTh CHIBI TAKECTH OT BBICOTHI h
HaJl TIOBEPXHOCTHIO MIaHeTH pagnycoM Ry:
GMm
mg=——
2
(R, +h)
1.2.7 Cuna ynpyrocti. 3akon ['yka: Fx = -kx
1.2.8 Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHS CKONBKEHHA: F.p =uN
Cuna TpeHHs MOKOA: Ffp SuN .
Kooddbuument tpenns
1.2.9 F
JNaBnenue: P = S

1.3

CTATHKA




1.3.1

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalllcCHHA

|M| =Fl ., rae 1 — mnmeso cumet F
OTHOCHTEJILHO OCH, MPOXOAIICH Yepe3 TOYKY
O mepreHIHKYISPHO PHCYHKY F
1.3.2 Llentp macc Tema. llemtp Macc CHCTEMBI  MaTepHANBHBIX — TOYEK:
L mF+mF+.. ~
R = m+m,+... B ogHopoaHOM Tmone TAKECTH (g = COI‘IS’[) LEHTP
MAacc TeJla COBMANacT € €ro HEHTPOM THKECTH
1.3.3 M+M,+..=0
Yenoeua pasHoBecHsa TBepnoro tena B MCO: § = —
P P F+F+.=0
1.3.4 3axon I[Tackans
1.3.5 . ] . . p=p +poh
JlaBneHue B XKHIKOCTH, NokoAmeiica 8 UCO: P = Py T P&
1.3.6 i D
3akoH Apxumena: qux =—F een -
ecti Telo U xuakocTh mokoATed B MCO, To Fapx = pgVaureen
VeoBue TIaBaHus Tell
1.4 3AKOHBI COXPAHEHHWA B MEXAHHUKE
141 Ummnynsc maTepuansHoii Toukn: P = MU
1.4.2 U ) IB — f} + f} +
MITYJIEC CHCTEMBI TEIT: 1 5 e
1.4.3 3aKoH H3MEHEHHS H COXPAHECHUSA HMITYJIbCA:
8 MCO Aﬁ = A(ﬁ] + ﬁ? + "') = F]'uHm.uHAf + }TZBHCLUHAI +’“;
8 UCO M - A('ﬁl +ﬁ3 +) =0 » €CJIH FIBH:J.I.IH +F‘23H6LI.IH +..=0
PeakTHBHOE qBHXKEHHE
1.4.4 Pabora cHnEI Ha MaTOM MepeMEeIICHHH: ﬁ'
A =‘F‘-|AF‘-COS oa=F -Ax
AF X
1.4.5 MomHOCTE CHITBL

€CIIH 3a BpEMA AI paGc-Ta CHJIbI H3MEHACTCA

Ha AA ., TO MOIIHOCTE CHITBI




AA

P=— =F-v-cosa F
AI Ar—0 a
D
1.4.6 2 2
3 mv~ _p
Kunernueckas sHeprus MaTepHallbHON TOYKH: EK"H =—=—.
2 2m
3aK0oH H3MEHEHHS KHHETHYECKOH DHEPrHH CHCTEMBI MATEPHAIBHEIX TOYEK: B
nuco AE_, =A +A, +..
1.4.7 [NoTrenunansHas >HEprus:
AJIA IMMOTEHIHAIIBHBIX CHII AI? = E] noteny Ezum'cm.l = _AEuurcHu .
[MorennnaneHas SHeprus MaTepHAIBHONH TOYKH B OJHOPOIHOM II0OJIE TSKECTH:
-EI'[OT(.‘HI.[ = mgh-
[MoTennmaneaas 3ueprus ynpyro nedopMHpPOBAHHOTO TEJA:
kx?
NnoTcHL - 2
1.4.8 3aKkoH M3MECHEHHS H COXPAHCHHUA MEXaHHIECKOH IHEPTHH:

EHICX = EKF!E! + EUOTC]IQ!

B UCO AENICI = A

BOCK HCIIOTCHLL CHIL 5

B UCO AE’mcx = 0, ecIH Agcex nenorenn, cin = 0

1.5

MEXAHWYECKHWE KOJIEBAHWA U BOJIHBI

1.5.1

'apmoHn4eckne konmebaHHS MaTepHAanbHOH TOYKH. AMniuTyga u - dasza
konebannii. KnHematndeckoe onucaHue:

x(t)=Asin(ot +9,).

v (1)=2x,

a, (I) = (U_‘r ); =-o'x (z") =d, + ’x=0 . T/l X — CMEIICHHE H3 MOT0KEHHA

paBHOBECHA.

ﬂHHaMH‘-ICC}(OC OIMHCaHHuE!

5
ma, = -kx, rie K = m®~ . Ao 3Ha4uT, uTo Fy = -kx.

JHepreTHYecKoe oMM caHKe (3aK0H COXPaHEHHA MeXaHHYECKOH dHEepruu):




mv® ke’ _my

+
2 2 2

A4
= = const

CBs3b aMIIHTYAB! KoleOaHHil CMEIIEHHA MAaTEPHANBHON TOYKH C aMIUTHTYIaMH
KonebaHHil ee CKOPOCTH H YCKOPEHHS:

_ _ 2
Uy =04 a, =0 4

Ilepurox u wacrora Konebanwuii: =—=-— .
[0} v
Ilepuox manwix cBoOoxHBIX KoneOaHWil MaTeMaTH4YeCKOro  MAasTHHKA:
[
I'=2m [—
g
m
Iepro cBoGOHBIX KoNeOaHMii PYKHHHOTO MasTHHKA: | = 21, [—
1.5.3 Bemnyxnennsie konebanus. Pezonanc. Pesonancnas kpusas
1.5.4 [Tonepeunsle U npogonsHEIE BOIHEL CKOPOCTh paclpocTpaHeH!s H JUIHHA BOIHEL:
&)
A=l =—
v
Watephepenuns u nudpakiing BoIH
1.5.5 3Byk. CkopocTh 3ByKa
2 MOJIEKYJIAPHAS OU3HUKA. TEPMOJIMHAMMWKA
2.1 MOJIEKYJIAPHAS OU3HUKA
2.1.1 Mopenu cTpoeHus ra3oB, KHAKOCTEH U TRepAsIX Teql. [lyeTs TepmoguHaMudeckas
chcTeMa (Telno) cocTOMT U3 N 0JJHHAKOBBIX MoJIeKy1. Tor/ia KoMH4ecTBO BELIECTRA
N m
vVe—=s—
N, wu
rae Na — gicno ABoraapo, m — Macca CHCTEMEI (Tena), B MOJIApHas Macca
BelllecTBa
2.1.2 Tennoroe ABHKEHHE aTOMOB H MOJICKYT BEIIECTBA
2.13 BzaumoeiicTBHe 4acTHII BelllecTBa
2.14 Hudpyaus. bpoyHoBckoe nBHxKEHHE
2.15 Monaene naeaneHoro raza B MKT
2.1.6 Ces3p Mex 1y JaBleHHEM M cpeJHel KHHeTHHEeCKOH JHeprHel MocTynaTelbHOoro

TEIJIOBOTO ABHKEHHA MOJIEKYJI HIeaIbHOro Ta3a (ocHoBHOe ypaBuenne MKT):




= 2 (mp*) 2 —

2
p=—mpu =—_—n- =_Hh-& . .rlemy— Mmacca OJHOH MOJIEKYIIBI,
3 3 2 3
N
n= l_f — KOHLIEHTpalLHs MOIEKY
2.1.7 AbcomoTHas Temmeparypa: T =t°+ 273 K
2.1.8 Cra3p TEMTIEpPATYpPHI Fa3a co cpeAHel KMHETUYECKOH YHEpPruel mocTynaTeabHOTO
TEIUIOBOTO JIBHKEHHS €0 MOJIEKYII:
2
— [ mp° 3
£-Ili.'N."I' = L = _kT
2 2
2.19 VYpaeuenue p = nkT
2.1.10 Mogens naeansHOro raza B TEpMOAHHAMHKE:
Vpauenue Menpaeneera — Knaneiipona
Beipaxkenue 11151 BHyTpeHHEH dHEPTHA
Vpasuenne Menneneesa — Knaneiipona (mpumennmeie hopMEbI 3amucH):
oom RT
pV ="CRT=vRT =NkT p=P"2
H u
Beipaskenne s BHYTpeHHeHl OHeprHM oOJHOATOMHOIO WJeajJbHOI'O rasa
(npuMeHHMEBIe (hOPMBI 3aITHCH ):
3 3 3m 3
U==VvRT ==NkT =——RT =v¢, T == pV
2 2 2 2
2.1.11 |3akon /laneToHa 114 TaBICHHA CMECH Pa3peKCHHBIX I'a30B:
p=pi+pz+..
2.1.12 |Hzomporecckl B pa3pekeHHOM Ta3e ¢ MOCTOAHHBIM YHCIOM Momekymr N

(C MOCTOAHHBIM KOJIHYCCTBOM BCIIICCTBA v }Z

uzotepMa (T = const): pV = const,

P _
m3zoxopa (V = const): ? = const ,

-

n3obapa (p = const): ? = const

'padpmueckoe npencranenue nzonponeccos Ha pV-, pT- u VT-guarpammax.




OObeIMHEHHEIH ra30BEIH 3aK0H:

pv = const
T

AJA MMOCTOAHHOI'O KOJTHYCCTBA BCIICCTBA v

2.1.13 | Hacelmenusie u HeHachlmeHHbIe Mapbl. KadecTBeHHas 3aBHCHMOCTh MIOTHOCTH
U JIaBIICHUS HACKIIICHHOIO Tapa OT TeMIIEpaTyphl, HX HE3aBHCHMOCTEL OT 00BeMa
HACBILIEHHOTO Hapa

2.1.14 | BnaxHocTh BO3IyXa.

_ p]lapa (T) _ plmpa (T)
OtHocuTenbHAA BlaxkHOCTe: P = T = T
pHHCb.ILLl- napa ( ) pHHChILlJ.- napa ( )

2.1.15 |HameHeHue arperaTtHbIX COCTOSHHI BEIIECTBA: MCIAPEHHE W KOHICHCAIHS,
KHIICHHE KHIKOCTH

2.1.16 |Hz3meHeHHe arperaTHLIX COCTOSHUI BEIICCTRA: IIABICHHE H KPHCTAJLTH3aIl A

2.1.17 | IlIpeoOpazoBanue sHeprun B ha3oBbIX Mepexoax

22 TEPMOJIMHAMUKA

221 Tennoroe paBHOBecHE U TEMIIEPATYpa

222 BuyTpennsas sHeprus

223 Tennonepenaua kak crnocod U3MEHEHHS BHYTPEHHEH dHepruu O€3 COBepIICHHSA
pabotel. KoHBekins, TenionporoHOCTh, H3TYIeHHE

224 | KommuiecTso TEMIOTHL.

VY enbHas TEMIOEMKOCTh BEIIECTRA C: O =cmAT

225 VnenwHas Tennora napoodpazoBanus L: Q = Lm.
Viemsuas Tennora naastenns A: & = A
VensHas TeruoTa cropaHis Tomnmmea q: Q = gm

22.6 Dnementapras pabora B TepMOJHHAMHKE: A= pAV  Byraucnenne paboTht
no rpaduky npoiecca Ha pV-auarpamme

227 [leperlit 3aK0H TepMOIHHAMHKY:

le = AU]E + Alz = (Uz _UI)+ A]E-

Annabara:




le =0= Alz :U1 _Uz = _AUD

228

Bropoii sakon tepmoaunamuki. HeoGpatumeie mporiecchr

229

[lpununnel neiicteus Tennorelx MammH. KITI:

_ Amuh“ _ Qrml‘p _|qu_| _ .l_ ‘mel
Quul]:l QH‘”'P Quulp

2.2.10

MaxkcumaneHoe 3Hadenne KIJI. [lukn Kapno:

T;alp - Txo:l T;U.I
ma‘xnznl{up}m :7:]_—

T T

Harp Halp

2211

VYpaeHeHne Temnoporo damanca: Q;+ Q2+ Qs+ ... =10

DJIEKTPOAUHAMHUKA

31

DJIEKTPUYECKOE ITOJIE

3.1.1

DnekTpuzanisg Tel H ee NposBIeHHs. DIeKkTprudeckuii 3apsan. [IBa Buaa zapsna.
DneMeHTapHBIH JMIEKTPHYECKHH 3apsAll. 3aKOH COXPaHEHHs OSIIEKTPHYEcKOoro
sapsana

Bzaumogaeiicteue 3apanoB. Todeunsle 3apsaasl. 3akoH Kynona:
B OJIHOPO/IHOM BEIIECTBE C JHIEKTPHIECKOH TTPOHHIIaEMOCThIO €

AR

2

F g lal 1]
er’ dnee, r

3HCKTPH'—ICCKOC mone. Ero gelicteue Ha DJIICKTPHYCCKHE 3apAabl

314

—

F

Hal‘lpﬂ}KCH HOCTB 3JICKTPHYCCKOI'O IMOJIA: E = .
QIIPOGHb\Iﬁ

q

[lone Toueunoro 3apsaa: E,. =k 7 .

£

r

—

onHoponHoe none: £ = const .

Kaptins! munH#il HanpsKeHHOCTH 3THX MOJIEH

3.15

[loTenuuansHOCTH DJIEKTPOCTATHYCCKOI'O IMOJIA.

PaznocTs moTennuamos u HaIpAXCHHE:

A, =q(9,—9,)=—qAp=qU




[lorennuaneHas JHEPIruA 3apada B JICKTPOCTATHYCCKOM ITOJIE!

W=qo.

A=-AW

W

[NoTennuan AICKTPOCTATHICCKOI'O MOJIA: (P =

CBa3p HANPKEHHOCTH MONS M Pa3HOCTH MOTEHLHANOB I OJHOPOIHOIO
anekrpoctatHdeckoro nons: U = Ed

[TpuHIMI cyTIeprIO3HIIHHE JIEKTPUH eCKHX [ToMeli:

E=E+E +. ¢0=¢ +0¢,+..

HPOBO,E[H HKH B IEKTPOCTAaTHICCKOM moJIe. Ycaosue paBHOBECHA
r
3apAI0EB: EHYTPH [pPOBOJHHKA E = 0 s BHYTpPH H Ha IOBCPXHOCTH

nposoaHuka P = CONSt

JIUDNIEKTPHKH B 2IEKTPOCTATHYECKOM TToje. J[MaaeKTpHueckas MPOHHIIAEMOCTh
BemecTea &

-9
2

Kongencatop. DnekTpoeMKocTs KOHAEHCATOpa: C=

— 0= _
3J'ICKTDOCM KOCTh IMIIOCKOr0 KOHIOCHCATOpA: C - - 8(—_"{}

3.1.10

Hapanncnbﬂ 0€ COCAHHCHHUE KOHJICHCATOPOB:

qg=qit @t ..U =U:= . Cupan = C1 + C2 + .

[locnenoBpatensHOE COCIHHEHUE KOHJCHCATOPOB!

11
UsUi+ U+ ==y, 7 =7 Tt

‘noci 1 2

3.1.11

3HCpl"HH 3apKCHHONO KOHAEHCAaTopa: PV( =

U _CU” _gq
2

32

3AKOHBI IIOCTOAHHOI'O TOKA

321

Ag

Cuna Toka: I= . IlocToauueni Tok: I = const
AI Ar—0

Jlns mocTosHHOTO TOKA q = It




322

YcnoBHA cylecTBOBaHUSA DIEeKTPHYECKOr0 TOKa.
Hanpsoxkenne U u DJAC E

323

U

3akon Oma 14 ydacTKa [ernu: I=—

R

324

3HCKTPH‘-ICC[{OC COIMPOTHBIICHHE. 3aBHCHMOCTB COIMPOTHBICHHA OOHOPOJAHOIO
MMpOBOJHHEA 0T ¢€ro JIIHHBI H CCHCHHA. YaensHoe COIIPOTHBJICHHE

/

pemecta. R =p—

S

3.25

CTOPOHHHX CHIT

q

Hcrounuku Toka. 2J1C ucrounuka ToKa: E=

BHyTpCHHCC COIMMPOTHBJIICHHC HCTOYHHKA TOKA

3.2.6

3akon Oma nnA MoONHOM (3aMKHYTOH) JIIEKTpHYECKOH E.r
2

E -1
nenu: E = IR + Ir, otkyna I= T R
Y R+r

3.2.7

Hapanncm:u 0€ COCOIHHCHHUC IIPOBOAHHKOB!

111
I=L+L+...U=U=.., R—__+R_+m'
TIApaLl 1 2

[locnemoBaTenpHOE COCTHHEHHE [IPpOBOJHHKOE:

U=U+UW+. .. Lh=L=.,Ruoaa=Ri +Ro+ ...

328

Pabora anexrpuueckoro toka: A = [Ut.

3axon Jlxoyns — Jlenna: Q = PRt.

, U?
Ha pesucrope R: Q=A=1"Rt=1Ut = ?!

329

AA

MomHOCTh eKTPHYIECKOT0 TOKa: P= =1U )
At Ar—0

2
Tennosas MOITHOCTB, BBIACIACMAA Ha PE3HCTOpE: P = I R == IU .

— CHIT —
MO].I.IHOCTI: HCTOYMHHEKA TOKA: PE - - E'I
Af Ar—0




3.2.10

CBobOofHble  HOCHTENH  JNEeKTPHYECKHX  3apsjoB B [POBOJHHKAX.
MexaHu3Mbl MNPOBOAMMOCTH TBEPABIX METANIOB, PACTBOPOB M PACILIABOB
AMEKTPONUTOR, raz0B. [lonynporoguuku. [lonynporogHukoBELi 110

33

MAI'HUTHOE IIOJIE

33.1

MaruutHoe mnone. BekTop
CYIIEpIO3UIHH MAarHHUTHEIX

B3aMMOICIICTBHE MAarHHTOB.
HHTYKIIHH. [MpuaTIHI

noneii: B=8B,+B, +...

MexaHH4ecKoe
MArHHTHOH

JInaum HHAYVKIIHH MarHiTHOI'O ITOJIA. KapTHHa JIMHHH HHAYKIIHH MarHHTHOI'O
MOJaA NoNoCoOBOrO H HO,E[KOBOO“SP&?HO]"O MOCTOAHHEIX MarHHTOB

332

Oneir Dpcrena. MarautHoe mone mnporogHMKa ¢ TokoMm. KapruHa nHHHI
WHAYKIIHM MarHUTHOTO MO AJMHHOTO TPSMOr0o MPOBOJIHMKA M 3aMKHYTOIO
KOIIB1IEBOIO IIPOBOHHUKA, KATYIIKH C TOKOM

333

Cuna Amncpa, €C HallpaBJICHHC H BCIIHYHHA:

FA = IBI SN0 rpe O _ yron Mekay HanpaBieHHeM TMPOBOJHHKA

u BekTopoM B

334

Cuna Jlopenua, ee HarpaB/IeHHE H BEIHYHHA: F:%p = ‘Q‘ VBSING rpe O yroa

—

mexay BekTopamu U u B . JIBuskeHHe 3apseHHON YaCTHIBI B OJHOPOIHOM
MarHHTHOM II0JIe

34

DJIEKTPOMAT'HUTHAA MHAVKIHUA

34.1

[loTok BCKTOpa MarHHTHO#H HHIAVKIIHH:

(> 11

¥

=)

®=BS=BScosa

G

342

SBnenne snexTpoMarHuTHOM HHAYKIHH. 3C nngykuun

343

3aKoH PIeKTPOMAarHUTHON HHAYKIHH Papaaesd:

AD :
E =——] =-0
At A —0

344

3J1C HHAYKIHH B IPAMOM IIPOBOJIHHKE B

JUTHHO# |, IBMXYIIIeMcs co cKopocThio U Nal- AT Ay e

7] {

/
/ RGN R o
J e )/

(U J"’ ) B OJHOPOOHOM MarHHTHOM ITIOJIE B:

|E,-| = Blvcosa ,rae % — yron mexy Bektopom B u Hopmaneio H Kk

IUIOCKOCTH, B KoTopoii sexat Bektopsl | m Uieem | L Bu O 1L B,




1o |E,| = Blv

345

[1paBuno Jlenua

3.4.6

HuaykTHBHOCTE: L=— ,m O = LI

I

Al .
= =L
At

Ar—0

Camonuayknusa. /1C caMOHHIYKIIHMH: E_\-; =-L

347

w
2

3HCPTHH MArHHTHOI'O IT0JIA KaTYIIKH C TOKOM: WL =

35

DJIEKTPOMATI'HUTHBIE KOJIEBAHWA U BOJIHBI

3.5.1

Konebartensnsriii koutyp. CBoOoAHEIE 2TIEKTPOMATHUTHEBIE
KonebaHus B HlealbHOM KoleDaTelnsHOM KOHTYpE:

q(1) = G sin (o7 +¢,)
j(g) = q; =g cos(m! +£p,:,) = fmeOS((Df + (Pu)

2n 1
. — . nN==—=——
®opmyna Tomcona: ' =21/ LC | otxyna T TC:

CBs3b aMIIIHTYARL 3apdada KOHAcHCcaToOpa C aMl’I.I'IHTy.E[Oﬁ CHIIBI TOKa
npH CBOGO}IHBIX AICKTPOMariHTHBEIX KollebaHHAX B HacalbHOM KonebaTeIbHOM

I

max

KOHTYpe: imax —

352

3akon COXpaHCHHA SHEPTHH B HACAIILHOM KoJeDaTeIEHOM KOHTYpE:

cu® LI cu’., LI,
+ = = 5 =const.

2 2 2

353

BI:IH}’}K,E[CHHI:IC JJICKTPOMAariHTHBIC konebanus. Pezonanc

354

[Tepemennriii Tok. [lpousBomcTo, mepegada u morpebieHHE IMEKTPHYECKOM
JHEPrHH

355

CBoiicTBa SJICKTPOMAarHHTHBEIX ~ BOJIH. B3aumuas OpHCHTallid  BEKTOpPOB

B DJIeKTpOMarHuTHol BonHe B Bakyyme: £ L B 1 ¢

3.5.6

lllkana »neKTpPOMArHWTHEIX BonH. [IpuMeHeHHE DICKTPOMATHHMTHBIX BOJH
B TEXHHKE H OBITY




3.6

OIITHUKA
3.6.1 [IpamonuHeliHoe paclipocTpaHEHHE CBeTa B OJHOPOAHOH cpene. TouedHEIN
HCTOYHHK. JIy41 cBeTa
3.6.2 3akoHbl oTpakenus ceera. 0 = B
alp
YN
3.6.3 IMoctrpoenne n3odpaxeHHil B IIIOCKOM 3epKaje
3.6.4 3aKOHBI TPEJIOMIICHHS CBETA. |
Ipenomnenue cpera: 11N 0L =1, sinf3 hy
AGconoTHEIN NOKa3aTeNb NPeIOMIICHHUS:
c
naGc = .
v
n, U
OTHOCHTENRHEIH NOKa3aTellb MPeIoMIICHUA: R = " _U_'
1 2
Xoj mydei B pH3Me.
CooTHollIeHHEe YacTOT W  COOTHOLIEHHE [JIHH BOJIH IIpH  Hepexoje
MOHOXPOMAaTHYECKOI'0 CBETa 4epes MpaHUIly pa3fena JABYX ONTHUECKHX cpel:
Vi =V, mAh =mh,
3.6.5 [TonHoe BHyTpeHHEee OTpaKeHHE.
[IpenenbHelil yrom MOIHOTO BHYTPEHHETO Ny< My ",
OTpakeHHA:
: 1 n
smad =——=—
np
nu‘rﬂ nl
3.6.6 Cobuparonye U pacceHBaronie IHH3EL. ToHkas nuH3a. DOKycHOe paccTosHHE
1
U OITHYECKas CHIa ToHKoH muuss: D = E
3.6.7 dopmyna TOHKOH JIHH3EL: d T
A
1 1 1
—+—=— H F
d f F

YeennueHue, qapaeMoe THH30I:

~

‘I W

_h
H d

r




B cnyuae paccenBaromeii THH3BI:

D<O:>F=L<0
D

h_|/

I'=—="—«1
H d
3.6.8 Xon nmyua, mpoOMIEANIET0 ITHH3Y IO TPOM3BOMBHBIM YIIIOM K €€ TJIaBHOI
ontuieckoil ocu. [locTtpoenne w30DpaseHHii TOYKH H OTpE3Ka IIPAMOM
B COOHMpaONMX H PaCCEHBAMOIMX JIHH3aX U HX CHCTEMAaX
3.6.9 doToanmapaT kak onTH4YecKuii npubop. ['naz kak onTHYecKasd cCHCTEMa
3.6.10 |Hurepdepenuns cBera. Korepenthbie wucrounuxu. Ycmopus HabmromgeHms
MAaKCHMYMOB H MHHHMYMOB B HHTep(hepeHIIHOHH O KapTHHE OT ABYX cHH(azHbIX
KOT€peHTHBIX HCTOYHHKOB!
MaKCHMYMBI — A= zmi .m=0,+/-1,+/-2,+/-3, ..,
A
MHHHMYMBI — A= (Zm + 1)5 ,m=0,+/-1,+/-2,+/-3, ...
3.6.11 |/Iudpakmus ceera. udpakiuonnas pemerka. YcloBHe HaOMOIEHHSA TNABHBIX
MaKCHMYMOB MPH HOPMAJIbHOM MaJleHHH MOHOXPOMATHYECKOTO CBETa C JATHHOMH
BOMHBI A Ha pemIeTKy ¢ mepHomoM d:
dsing, =mh m=0,+/-1,+-2,+-3, ...
3.6.12 | Jducnepcus ceeta
4 KBAHTOBAJ ®HU3HUKA
4.1 KOPITY CKVJISIPHO-BOJIHOBOM IV AJIN3M
4.1.1 I'mnoreza M. Ilnanka o keantax. @opmyna Ilnanka: E=hv
412 he
dotonrr. Dueprus porona: £ = hv = N = pc.
E hv h
Umnynse ¢potona: P=—=—=_
yibe - x
4.1.3 @ortoaddert. Oneiter A.I'. Cronerosa. 3akous! poroadderra
4.14 Ypasrenne DitHmrTeiina ansa dpoTosddexra:

Ec{:oroua = Aguxona T Exon maxs




he he mv?
E = h = Alshlxu.la = hvx e = mEx —
raoc TOHA v }; ] P }'. . Eﬁmumﬂx 2 e U'_wu

kp

4.1.5

ﬂﬁBJ’ICHHC CBCTa. ﬂaBJ’[CHHC CBECTa Ha IMOJHOCTBH OTPaXawIlyl IMOBEPXHOCTL H
Ha NOJHOCTHIO MMOTNTOHIAIIYID NMOBEPXHOCTD

42

OU3UKA ATOMA

4.2.1

H.."[aHCTa]}HaH MOOCIb aTOMaA

422

[Mocrynatet bopa. U3nyuenne m mornomenne (oToHOB mpu mepexoje aTtoma
C OJIHOT0 YPOBHS DHEpPrHH Ha JAPYToii:

mn

h\" ZE:‘EH_EM
)\‘ n

n

423

JluHeiiuaTEIe COEKTPEL.

CroekTp ypoBHEil PJHEpruu aToMa Boopoa:

-13.6 3B
E, =— 3 .n=123.

43

DOHU3UKA ATOMHOI'O AJIPA

4.3.1

Hyxknonnas monens anpa ['eitzenbepra — MBanenko. 3apan aapa. MaccoBoe 4ncio
anpa. Hzotomns

432

PamnoakTHBHOCTS.

A A4 4
Anba-pacnan: z X =7, Y+ He,

bera-pacnan.

A A 0, =
Snexrponnsii P-pacman: ; X =7, Y + e+,

A A 0
[lo3uTpoHHEII B-pacnan . ;X =, Y+ é+v,

NammMa -H3IIYyHCHHE

433

t
3aKOH paJMOAKTHBHOIO Paclajia: N(;) =N,-27.

i
IIycts m — Macca pagnoakTHBHOTO BenlecTsa. Toraa m(;) =m, 2T

434

Anepusie peakuun. [lenenue u cuHTe? AA€Ep




