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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a takxe
c yuétoMm (enepasbHON pabodueil mporpamMMmbl BocnuTaHus u KoHuenun
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqusyoiux OCHOBHbIE 00pa30BaTEeIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeIbHOE NPEIMETHOE COIepIKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroniuxcs.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEAX, COAEpKaHUM, OOIeH
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3ydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aJjaul MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM NSt
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4JarommMmcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OpraHu3alusx Npo(ecCHOHAIBLHOrO O00pa3oBaHUs 1O Pa3IU4YHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme o ¢pusmke onpenenstoTcs iIaHupyeMble pe3ysibTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrmiyOnénHoM  ypoBHe).  Hayuno-
METO/I0JOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolIUXCsl, OCBOMBIIMX
nporpaMmy 1o pu3HKe Ha YPOBHE CpeaHEro 001Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESATEIIbHOCTHBIN TOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAaThl IO FOJaM 00yUYECHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (PU3HUKH JIJISI COCTABJICHHS CBOMX PabOvMX MpoTrpamM.

[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTABIAET BO3MOXKHOCTU Il peaju3aldd Pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K NpenoAaBaHuio0 (U3UKK HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUHU
COXpaHEHUs 00s3aTETFHON YaCTH COAECPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX MNPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3Y9aeMBIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW ONpENeIuIo XapakTep U OypHOe pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJyYeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUPa
oOy4aronierocsi, B GOpMHUpPOBaHKWE YMEHUI MPUMEHSITh HAYYHBIM METOJ] MO3HAHUS
MIPU BBIMOJIHEHUU UMU YYEOHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOJI0KEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUHM C HEH KypC SIBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nueckux Teopuid. BenymumMm B Kypce ABIsieTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyOoa€HHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OOCYKIEHUs
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHUYECKOM 0€3011acHOCTH.

OcBoeHue coJiepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. g Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUHM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyO0naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUECKHUE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyMa. [Ipyu 3TOM BO3MOXKHBI



JIBa crioco6a peanu3annu GU3NYECcKOro npakTukyma. B mepBom ciyyae mpakTuKym
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPAKTUKYyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLEecce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu HpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBOM WHCTPYKIIHH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKTUKyMa IpPEICTaBiICHAa €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTEIHLHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSIMU IIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiroe BHUMaHue yaesieTCs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 3374 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTHU KaK W3 OJHOTO pasjiesia Kypca, TaK U HHTErpupys
IPUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBACHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEJH JUJIsl CUTYallMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOn€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kabuHeTe (U3MKU JOIDKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o pu3nKe y4eHU4eCKux
OMBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanioHHOE 00opyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B NporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  M3y4aeMbIX SIBJIGHHA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopaTopHoe 00OpyIOBaHHME MJIS YYEHUYECKHX TPAKTHUYECKUX paboT
dopMupyeTcss B BHJI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecrednBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
Ja00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAHUN AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(GopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PpA3BUTHE MX HHTEUIEKTyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsSI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HUUCCKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npoeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPABJICHHH.

JlocTmxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS ISl OOBICHEHUS
busznyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CcO3JaHue (U3NUECKON
MOJEJIA, AJEKBaTHOW YCJIOBHMSM 3a/Jadd, B TOM 4YHUCIE 3aJa4 HWHXXCHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEpUMEHTOB, aHaju3a M HMHTEepOpeTauuud UHPOpMaIuH,
OTIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOH JICATEIILHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaNTbHOM ASSITENFHOCTH, CBSI3aHHON
¢ (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHETO OOMIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUUMUCS, TIUIAHUPYIOIIUMH TPOJIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (GPU3HKO-TEXHIUYECKOTO TIPOQHIISL.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEI0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraemeiii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUUTENh JeJIaeT BBIOOP
IPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslit MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €M0 MPUMEHUMOCTU. PU3NYECKAS] TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKa M HANPSHKEHUS B LIENMU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi naboparopueit no ¢uszuke. [Ipumepsl uzmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqbHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemeliienne, CKOpOCTh (CpEeAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMM Ha OCHU CUCTEMbl KOOPJMHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduKy.

CBobOonHOe majeHue. YCKopeHue CBOOOIHOTO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTHU U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBonunHenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JIMHEWHasi ckopocTh. [lepuon m dactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTeIbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CIUAOMETD,
JBUKEHUE CHAPSIOB, LICMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITepeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKECHMUSL.

Crioco0ObI ucCIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIH30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPUI, CKOPOCTEN IBUKEHHSI OAHOTO U TOTO K€ Teja
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpEeHHs MpU MPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUn).

N3yuyenue nBuKeHus Tena, OpoIIeHHOro rOpu30HTANIbHO. [[poBepka rumnoresbl
O TOPSAMOM MNPONOPLMOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJETA U
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY NIEPHOJ1a OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBoii 3ak0oH HprotoHa. MueprumaneHble cuctemsl orcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MACCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MMUpOoThl. J|BUkeHUuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUIIA TPEHUSI TTOKOSI.
Koaddurment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHOM CUCTEMBI OTCUETA.

CpaBHeHME PABHOICHCTBYIOMIEH MPUJIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JIBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUIOTE3BI O HE3aBUCHMOCTH BPEMEHH JBUKEHHS Opycka Io
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnemoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydyeHne NBHKEHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPECKUHYTON depes
JErKuii OJIOK.

N3mepenne kodpduimenta TpeHUs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpAoe Teno. I[locTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHJbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEJIbHBIN KpaH, pe€TyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanye ycilOBUM pPaBHOBECUS TBEPAOIO Tea, HMEIOLIEro OCh
BpAILCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3axonvt coxXxpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpPUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibC CHITBI M IBMEHEHHUE UMITYJIBCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umnynbca marepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeACTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTepualbHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUYKHU.



[loreHUUAIBHBIE W HENOTCHIMAJIbHbIE CUibl. [loTeHIManbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIMOHHOM IMoJie. [loTeHmanpHas 3Heprus tena
B TPAaBUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KOTIEP, TPYKUHHBIN MUCTOJET, THPOCKOI, PUTYpHOE KaTaHUE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

N3mepeHne MOITHOCTHU CUJIBL.

W3MeHeHne 3HEpTrun TeJia MPU COBEPIICHUN PaOOTHI.

B3anmHbIe NpeBpallleHUs] KUHETHYECKONM WM MOTEHLIHAIbHOW SHEpPruil MpH
JEWCTBUU Ha TEJIO CUJIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HN3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenune Custbl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHEHHUsI UMITYJIbCA MIPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKOU IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON HEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUS] TPU JABWKCHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrkeHre. XapaKTep JBHKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTpOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonndecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

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

['azoBble 3akoHBl. YpaBHeHHe MenaeneeBa—Knanelipona. AOcoI0THAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCAIBbHOM Ta3e C I[OCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPrueH MOCTYyNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPHUAIIOB.

Hemoncmpauuu.

Mopenu nBuKeHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3ust :kUIKOCTEN.

Mogens onbita lITepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIIETOK.

Habmroenue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOpsSYeH U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue n3ob6apHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUU A
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHHUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — PEaKCallus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wWIeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JSHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPalWs YaCTHIL, BHICOKHE
TEeMIIepaTypbl. BelpakeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
nporecca Ha pV-auarpamme.

Temonepenaua  Kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPrUM
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tenma. YHaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYjenbHass TeIIoTa CropaHus
tormBa. Pacuér KoauuecTBa TEINIOTHI MpH Teruonepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTel
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH 711 PABHOBECHBIX IPOLIECCOB: YEPE3 3aIaHHOE
PAaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TepMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJIOIHOTO Teia K 0oyiee HarpeToMy 0e3 KOMIIEHCAIUU
(Knay3uyc). HeobpatuMocTs TpUpOAHBIX TPOIECCOB.

[Tpunnumnel aecTBus TermoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUraresei. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH CPe.Ibl.

TexHUYecKue YCTPONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOrO HAcOoca, yTHIIM3alKs OMOOPraHUYECKOTO TOILINBA JIJIs
BBIPA0OTKH «TETIOBOI U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuN.

Bo3nyuHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro nNpouecca.



KomrbrotepHbie MOJENN TETIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATyPhbl KUTICHUS KUJTKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y nefapHas TerioTa
napooOpa3oBaHusl.

HachlllieHHble ¥ HEHAchIIeHHbIE Mmapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYyPhl KUIICHHS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmueckue n amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaimuszauus. YJIelbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarus.

Hedopmaruu tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
paciipenie. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEX0aX.

VYpaBHeHuUE TEMI0BOTO OaaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(phUIIMEHT MOBEPXHOCTHOTO HATSKECHMUS.
Kanusspusie sBneHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTEpUAIbI.

Hemoncmpauuu.

TermioBoe paciiMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEeHUS BIKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTANINYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBILICHHBIX MTapOB.

N3mepenre aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCHUMOCTH  JAeQopMalii  pPEe3MHOBOro obOpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inexkmpuueckoe none.

OJnekTpu3anus Tel U €€ MPOSBICHMS. JNEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbINA ANEKTPUYECKUH 3apsij. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KyrnmoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA JIIEKTPUUYECKUE 3apsIbl.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jlunuwu
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOAHOE AIEKTPUYECKOE TOJIE.

[ToTeHUHABHOCTh 3JIEKTPOCTATHYECKOrO MOJs. Pa3HOCTh MOTEHIMANIOB H
HanpspkeHue. lloTeHuuanbHas HSHEPrus 3apsda B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOrO0 ToJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpyuHIMT CYyNEPIO3UIIUN SIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsKEHHOTro no 00béMy Mmiapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PAaBHOBECUS 3aPs/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Husnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannensbHOE coenrHeHre KOHaeHcaTopoB. [locnenoBarenbHOe COEIMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DOJCKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE€ IBYX 3aPSKEHHBIX MJIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO OIS 3apSIKEHHOTO KOHJIEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO0 KOHACHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COECMHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKMpuiecKuili mok.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKa. MCcTOYHUKH
toka. Hanpsokenue U n O/1C é.

3akod OMa JJ1s1 ydacTKa [eIu.

DIEKTPUYECKOE COMPOTUBICHUE. 3aBUCUMOCTb CONPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuieckux meneil. [IpaBmna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIeHa.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMasl Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) »sJeKkTpuyeckoil menu. MOIIHOCTh HcTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHH4eCcKrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANPSHKEHUS IS PE3UCTOPa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TIUJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHNe TalbBaHUYECKOTO JJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeuHeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUSI IS JIAMITBI
HaKaJIMBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUATIOB MEXKY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIIHOCTA MUCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIECHUS METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.



[TorynnpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUd TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onektponus. 3akonsl Dapajes s AIEKTPOIHN3a.

DJIeKTpUYeCKH TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOpP, HOTOANO, CBETONO, TAIbBAHUKA, PAPUHUPOBAHUE ME/IH, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoii paspsa M IPOBOJIUMOCTb BO3/1yXa.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

Habmronenue snexktpoiausa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBS3H.

N3yuenue kypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEp’KaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBIEHUE, HAYYHBIH (pakT, rumoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHWH. JluHeilHas QyHKUUS,
napaboJia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B KUBOW MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbL, JJIEKTPUUYECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTaTUUYECKHE KOHCTPYKLHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJIyYEHUSI COBPEMEHHBIX MaTepuajgoB, B TOM YHCJIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIe JIAMITbI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJIOTUYCCKUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTETH dJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

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

Kaptrna nuHUN MarHuTHOM MHIYKIIMU TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS MyYKa 3J€KTPOHOB B MATHUTHOM TTOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccenmemoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuuu. 3aKOH 3JIEKTPOMAarHUTHOM uWHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Oyxo.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1IEMM TOCTOSIHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKUUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne HIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIHAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHWYECKOM sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOIHBIX KoOJieOaHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHruecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanne 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyie0aHUMM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmMupOoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKICHHBIX KOJICOAHUIH.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJICOAHHM HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBMYKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYyTOM IMO/BECE.

M3yyeHue nBMKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebatenbubiii KOHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
u7caNbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIMTY/AI0N CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJI€OATEIIbHOM KOHTYPE.

3aryxaromme 3JIEKTPOMATHUTHBIE KoJie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mnepepaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YacCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIH.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXI€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUS!.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCHEeNOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopenps nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3yuenue tpancopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCHeOoBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunsie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHe, MHTepdepeHIus u
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalKs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEeJIbI.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUHBIX U MPOJA0IbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu n auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pPE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3y CHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHUi B
iockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroJl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTepQEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kkimaccmuecknx
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
IVIABHBIX ~MAakKCMMyMOB IIpM  NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonapuszauus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIIMOHHBIN armapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npesioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHETro oTpaxkeHus. Mojieis CBETOBO/Ia.

HccnenoBanne Xojia CBETOBBIX ITYYKOB YEpE3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paKeHUM B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenue naTepdepeHnm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOGnronenue nucnepcuu cBera.

HabGmronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE NOJSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepeHnune IJrHbI CBETOBOUM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPaKIHOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpaszoBanusi  JlopeHra.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JUTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuyeckue yCTpOHWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHII.

YYeHNYeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsXKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBeCcHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmenieHust Buna. ['mnore3a [Imanka o kBaHTax.

®DOTOHBI. DHEPrUsi U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBbIE cBOMcTBa yactul. Bonnel ne bpoird. JInuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIelcsa vactulbl. KopmycKymisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMOL.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaol [manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOJIMO OT HAIPSKECHMUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHue pOTOHOB IpU NEPEXO/Ie aToMa C
OJIHOT'O YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0poia.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnronenue IMHEH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY.

Hyxnonnass mogens snpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH paJAMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inydyeHus. Jlozumerpus.

OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [denenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Metonpl perucTpany U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHCcTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIACPHBIN peakTop, aToMHast 60MOa, MAarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (M3UKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PaIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOC
JIBUKCHUE.

CoJsiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmmMa «CreKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBbHOCTU. BHyTpeHHEe cTpoeHue
3B€371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKACHUHU U 3BOJOIMUA CoJIHIIA U
3BE3/1. DTaIbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Paguoranaktuky m kBaszapbl. UEpHbBIE ABIPHI B sSApax
raJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH ISl OTIPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3/ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0OsI u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O06o0maroniee MOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepXKaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYECHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U  MPOTHOCTHYECKON  (QyHKIUI
busndeckoit Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUecKOoW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpPa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0onéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMU MATEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (PU3MYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUICHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUYECKHUE
(yHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOXKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMST TPEYrOJBHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpOAE, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TPH MPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX —PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJBUTraTENb AKOOM, TreHepaTop MEPEMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paIuonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CIIyTHUKOBbIE
MPUEMHHKH, sJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IPOLIECCE pealn3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCs KAK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e IPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBICHMH B 00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMI0O U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKJIKOYAsg OCTETHKY HAy4YHOTO

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



MHTEpPEC K pa3InuHbIM chepam npodecCHOHATBHON AESITENTbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3ZHAHHBIH
BbIOOD Oyaymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CITIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECCKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolehd cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLiEecce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M UCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble JJornueckue J1elicTBUA:

CaMOCTOATENbHO  (OopMyNIUpoOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEMU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOLTUXCS
MaTEpPHUAJIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIECHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.

Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3WMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
COJZIepKaHMsl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh NPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJlU3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaXOIUThb AaApPTryMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH QU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAHHUS 1O GU3NKE B TMPAKTHYECKYIO OO0JacTh
KA3HEICSTEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI HHPOPMALIMK (PU3NYECKOTO COJAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHaJli3, CUCTEMAaTU3allMi0 M WHTEPIpEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh NH(POPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € CcoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€30I1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalUMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBIATh OOUIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUyaTIbHOU
paboTHI;

BbIOHMpaTh TEMATUKYy U METOJbl COBMECTHBIX JACUCTBUN C y4ETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJEHW C TO3UIMH HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYAIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYLIECTBIIATH TIO3HABATENbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM pabOThl ¢ YYETOM UMEIOUIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;
JienaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OILICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBECTCTBUC PC3YJIbTATOB LICIIAM;



e BJIAJCTh HaBbIKAMH IIO3HABATEIbHONM peQIeKCMH KaK OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIb30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYalluH, BBIOOpA BEPHOTO
pelIeHuS;

e YMEThb OILICHUBATh PUCKH W CBOEBPEMEHHO NPUHHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IPU aHaJIU3€ Pe3yIbTaTOB
NESITEIIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJh3€ pPe3ylbTaToOB
JIESITENIHOCTH,

e IIpHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce mOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOECHUS MPOTPaMMbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, TIPEAMOJIar afO A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHs COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIOCOOHOCTh AJaNTUPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MpPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHIKEHHIO LIENH
U yCIiexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONIEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, NPOSBIATH HHTEPEC HU
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 knacce npeMeTHbBIE pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NMOHUMATh pPOJb (GU3UKA B OKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
IKOJIOTUYECKOHM, COLMAIbHOM U OITUYECKOM cdepax AesITeNbHOCTU
YeJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJWHAMUKH, POJIb (PU3NUECKONH TEOPHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

pa3auyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEI U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JIBUKEHHUE, CBOOOJHOE IaJICHUE,
abcomoTHO ympyras jaedopmainus, aOCOJIOTHO YNPYroe W aOCOIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarh yclIoBUs (TpaHULbl, 00JIACTHM) MPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajie CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, mNpUHOMII — OTHOCUTENBHOCTH [ 'anmuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI paBHOBECUS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: INpeoOpa3oBaHUi ['amwmiies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HUMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTECHHS;

aHANIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHI U SBJICHMS, UCIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TEPMOJUHAMHUKY (CBSI3b JIaBJIEHUS HUCAIHOTO Ta3a CO CpeaHei
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBWKEHUS W KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpAMEW MOJIEKYJl U €ro TEMIIEPATypOu, YpaBHEHHE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), IPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAYKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHneneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJEKTPUUCCKUE SBICHUS, WCIOJb3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBas YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
ey Y JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl Gapajes A1 31€KTpoIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKasl SHEPIus,
MeXaHU4ecKasl PHeprusi, paboTa CUIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJIa TSKECTH, CHJIA YOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aUMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOid
nedopManuiy mpy>KUHbBI, KOJTUYECTBO TEIIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrus HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEMiIOBOrO JIBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHYKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyME M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILAS
cuia, CUjla TOKa, HalpsKEHUE, MOITHOCTh TOKA, JJIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U TTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJIS1 KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUS  (PU3UYECKUX  SBICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, DJICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BETMUUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHAEC TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
MCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEPECHHUS (U3MYECKUX BEIMYUH, TMPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYCHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBMIa 6€301acHOr0 TPY/la IPU MPOBEICHUH UCCIIEI0BAaHUH B
paMKax  y4yeOHOro  OSKCHEpUMEHTa, MpakTUKymMa U  Yy4eOHO-
UCCIIENOBATENIbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEILHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
bu3MUecKoil MOJIENbI0: Ha OCHOBAHHMM aHajIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIlIel TpeOoBaHUSAM 3a7auH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PEUICHUA 3ajad,
MPOBOJIUTH PACUYETHI HA OCHOBAHUM UMEIOIINXCS JAHHBIX, aHAIM3UPOBAThH
pE3YyABTaThl U KOPPEKTUPOBATH METOJIBI PEUICHUS C YUYETOM MOJYYEHHBIX
PE3YIBTATOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUsS 3HAHUU U3
Pa3HBIX pa3leioB Kypca (PU3MUKH, a TaKKe UHTErPAlMU 3HAHUM U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYX IACHHUM C OITIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETPHOCTH 4YeJOBEKa, CBS3aHHOM C (PU3MYECKUMHU TIPOIECCaMU, C
MO3UIINN SKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHUU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IUYHbIe CIIOCOOBI PaboThl ¢ WHpOPMANHEH (PU3UMIECKOTO
CONlEpKaHUsI C HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbIC



TEXHOJOTHUU JUIsl TIOMCKa, MepepaboTKh M NPEeabsIBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALINU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POPMAIINH;

IPOSIBIISITh OpraHU3alOHHBIE 17} NO3HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C HCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX POJIEi,
IUIAaHUPOBATH PadOTy IPYIIbI, PALIMOHAIBHO PACIPENCIATh EATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJaJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIIATHE MOTUBALUIO K Oyayiield npodecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesATEeTbHOCTH YEJOBEKa, POJIb U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CHEIUaIbHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, POJIb
dbusndeckoil Teopud B (POPMUPOBAHWHU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHUpa B OOIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENel (PU3NUECKUX TN U IPOLECCOB
(s1BJI€HUI): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKUE KOJIeOaHUsS, MATEeMaTHYECKUN MAasTHUK, WJI€aTbHBIHI
PYKUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aTOMa, aTOMHOTO fJ]ipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, O00JACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM WENU CO CKOPOCTHIO
U3MEHEHUS CUJIbI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITelHa);

aHAIM3UPOBAaTh U OOBACHITH KBAHTOBBIE MPOLECCH U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
doTorpdexra, mepBuIit 1 BTOPOM MOCTYNATHl bopa, MpUHIINIT COOTHOIIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YS BEIUYUHBI:
HaIpsKEHHOCTD AJIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJICKTPOJBWXKYIIAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABMKYILAS CHUJIAa CAMOMHIYKLHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTHUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUIA:
AIEKTPOMArHUTHAsL MHIYKIUSA, CAMOMHIYKIMS, PE30HAHC, HHTEp(EepeHIIUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl aep,
raMmma-u3nydeHue saep, Gu3ndecKre MpUHITUIBI CIEKTPATbHOTO aHau3a U
paboTHI J1a3epa;

ONpENENATh HAIlpaBlIC€HUE WHIAYKIWM MArHUTHOTO TOJII MPOBOAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOINOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalu3a ¢ OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3[IHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
NPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSIMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJabTaThl  MMOJTYYCHHOW 3aBUCUMOCTH
bu3nYeckux BEIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEPECHHUS (U3MYECKUX BEIMYUH, TMPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJ M3MEPEHHUS, OIICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIHHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIC PEe3yJbTaThl U JIeJlaTh BBIBOJ O CTaTyCce€ MPEJIOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6e30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpakTUKymMa U  Yy4eOHO-
MCCIIEIOBATENIbCKOW M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiath pacy€THBIC 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOMN
dbu3nUecKoil MOJEbl0: HAa OCHOBAaHWMM aHajdu3a YCJIOBHUS BBIOMpATH
dbuznyeckrue MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSTh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIaThl (PU3HYECKUX TEOPUH
NpU  HCHOJIb30BAHUM MaTEMaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUsS C YUYETOM TOTYYCHHBIX
pE3yNbTATOB;

pemaTh KadyeCTBEHHbIC 3a7ayd, TpeOyIollhe NPUMEHEHUs] 3HaHUU U3
pa3HbBIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETPAIlUU 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ OOPON Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPHUTEIILHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJINTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIMIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAIM3UPOBATh U OICHUBATH MOCIEACTBUSL OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIIOJIB30BAHUU JOCTHUKEHUN
HAyKd W TEXHOJOTUW JUIsl JaJbHEHIero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMANUEH (PU3UIECKOTO
COJIEp’)KaHMsl C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMl0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(POPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHmne C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy TPYIIIbI, PALIMOHATIBHO PACHIPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXIO0I0 U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYYHBI METO/I IO3HAHUSI ITPUPO/IbI
1.1 HayuHpIi1 MeTOJ1 TO3HAHUS TPUPOJIBI 6 bubmorexa HOK
' ya A prpol https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Husamiica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.
3 Cratika TaEproro Tena > https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.4 1 1
3aKOHBI COXPAaHEHUS] B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBEBI MOJIEKYIISIPHOKMHETHYECKOU TEOPUU 15 1 bubmmorera [IOK
’ YIp p https://m.edsoo.ru/f16b68d7
3.2 Tepmoaunamuka. TermnoBsie MalIHbI 20 1 bubmorexa HOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmuoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 Onexrpirieckoe nore 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 ToKH R pasmIHEX cpenax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazueny 54
Pa3znen 5. PUSHUECKHM TPAKTUKYM
| . bubnuotexa [JOK
> usHHIeCKHit MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakruueckue (wiepp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
1.1 M 14
ATHITHO® Hode https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 NEKTPOMATHHTHAS HHAYKIHS 13 ! https://m.edso00.ru/39859¢f1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 hitps-//m.cdsoo.ru/3985%F1
bu6mmoreka [JOK
2.2 1
DNIeKTpOMarHuTHBIE KoJIeOaHus 5 hitps://m.edsoo.ru/39859f1
’3 MexaHnyeckHe U 3JIEKTPOMarHUTHbBIE 10 | bubnnoreka [JOK
) BOJIHBI https://m.edso0o.ru/39859f1
bubmuoreka [JOK
24 Onrika 2 ! https://m.edsoo.ru/39859ef1
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

bubmuoreka [JOK
https://m.edsoo.ru/39859%ef1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 K - % 1
OPHYCRYIAPHO-BOTHOBOR AyATHIM > hitps://m.edso0.ru/39859f1
bubmuoreka [JOK
4.2 (0))
fsHica aroma > hitps://m.edso0.ru/39859f1
43 ®du3nKa aTOMHOTO S/Ipa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.edsoo.ru/39859ef1
Wroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 hitps:/m.cdsoo.ru/39859%f1
Wroro no pazneny 12
Pa3znen 6. PUSHUYECKHN TIPAKTUKYM
. bubmuorexa [JOK
1 ) 1 1
6 VSHHCCICHI TIPARTHIEYM 6 0 https:/m.edso0.ru/39859ef 1
Hroro mo pazaeny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859¢f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
bu6mmorexa [IOK
P 1
C3CPBHOC BPEMA 0 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
| ®duszuka — pyHgaMeHTaIbHas HayKa O | bubnnoreka [JOK
IIpupoze https://m.edsoo.ru/1beef346
) Hayunslii MeTo MO3HAHUS U METO/IbI | bu6mmoreka [IOK
rccaea0BaHus GU3NYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHSs B IIPOIIECCEe
3 mo3Hanus npupoasl. Hadmronenue u 1 bubmmorexa LHOK
PHPOLEL https:/m.edsoo.ru/34c4993 1
9KCIIEPUMEHT B (pu3HMKe
4 Crnioco0rl n3mMepeHust GU3NYECKUX | bub6nuoreka [IOK
BCJIMYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS ¥ OTHOCHUTEILHAS
5 MOTPENTHOCTH U3MEPEHUI 1 bubmmorera [OK
P P hitps://m.edsoo.ru/7f18fda3
(bU3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTOo (H3UKHU B (POPMHPOBAHUH
6 COB qu;HHoﬁ Ha(b }E)oﬁ Ea THHEI 1 bubmmorera [IOK
p yi . p https://m.edsoo.ru/eabbded1
MHUpa, B TPAKTUYECKON JAEATEIHHOCTH
moaen
Mexannueckoe aBmxenue. Cucrema
7 oTcyeTa. OTHOCUTEIBHOCTh | bu6mmoreka [IOK

MCEXaHHNYCCKOI'O ABUXKCHUA. HpSIMaSI u
oOparHas 3a/1a4il MEXaHUKH

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
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Panuyc-BekTop maTepuanbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

bubmuoreka [JOK

8 Tpackropus. Hepeueuente. https://m.edsoo.ru/30a108a5
CxopocTtb. X mpoeKuuu Ha OCH
KOOpAMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE

9 nsuxkenue. ['padudeckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JBUKEHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBUKEHHE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsmonnHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSMOJIMHENHOTO IBUKEHUS C bubmmnorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX Tpaduku

14 JIBu>keHue Tena, OpOoIIeHHOTO MO/ bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHUE.

JIBI/DKteHe 10 OKPY>KHOCTH. YTJOBast BuGmrorexa 1OK

15 Y JIMHEWHas ckopocTh. [lepron u

yacTora. LleHTpocTpemMurensHoe u
IIOJIHOE YCKOPEHHUE

https://m.edsoo.ru/33196fbe
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KonrtponsHas padora Nel mo reme

bubmuoreka [JOK

16
"Kunemaruka" https://m.edsoo.ru/1242f32¢
IIepBb1if 3ak0oH HproTOHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOJ€eHCTBYIOIIAS CHIIA. bubnuoreka [IOK
Bropoii 3akon HeroTrona. Macca https://m.edsoo.ru/141d3837

19 BzaumoneiictBue ten. Tperuitl 3aKoH bu6mmoreka [IOK
Hprorona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu Cuil.

20 P;)HIGHI/Ie 3ay21qua pUMEHEHNE bubmorexa LHOK

A P https://m.edsoo.ru/bdf997fb
3aKoHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIMOHHON U bubmmorexa [TOK
. P H https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl

2 Cuia TSKeCcTu U yCKOpEeHHe bubnmnorexa [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/22757£26
JIBrokeHre HeOECHBIX TeT U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. IlepBas bubnnorexka [JOK
KOCMUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tela https://m.edsoo.ru/Oae2cd84
Cuna tpenwus. [Ipupona v BUABI CUI

P brp bubnmoreka [JOK
TpeHus. JIBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ y4€ToM CHJIbI COIPOTUBIICHUS
Cpelbl

https://m.eds00.ru/2cb29676
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26 Hasnenue. 'mapocraruueckoe bubmuoreka [IOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnnoreka [HOK

27 ITocTynarenbHOE U BpalaTeabHOE bubnuoreka [IOK
JIBUJKECHUE TBEPJIOrO Tena https://m.edsoo.ru/2b95d57e

)3 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubnuorexa [JOK
BparieHus. [liedo cruibl https://m.edsoo.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K

29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBecus

bubnuorexa [JOK

30 Pemenne 3amau 1

https://m.edsoo.ru/dc1caacO

31 CamocrodrenbHas paboTa 1o TeMe bubnnorexka [JOK
"Tunamuka. CtaTuka TBEpaOro tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MmaTepuaibHONM TOYKH,

CHUCTEMBI MaTepUATTbHBIX TOYCK.
32 [lenTp Macc cucteMbl MaTEpPHATBHBIX bubmorexa HOK
P P https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU LIEHTPA
Mmacc
Nmrirynbe cuitbl U H13BMEHEHNE
33 HMMITYJTbCa TeJla. 3aKOH COXpPaHEHUs bubmorexa HOK
Y ' P https://m.edsoo.ru/13f0a221
UMITyJTbCa. PeakTuBHOE IBIKEHHE
MoMeHT uMItysibca MaTe€pUAIbLHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pemenue 3amau
https://m.edsoo.ru/f7706d63
PaboTa cwtbl Ha MaJioM 1 Ha
36 KOHEYHOM IE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npeacraBiaeHne pabOTHI https://m.edso00.ru/913974c7
CUJIbI. MOIIIHOCTH CHUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MCHCHUU KUHETUYECKON DYHEPTIUHU bubmorexa [JOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHabHON TOUYKHU
[ToreHmuanpHbIC U HETIOTCHITUAIbHBIC
38 cuibl. [lorennmansaas dHeprust bubmmorexa LHOK
' prHi. https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKopocTb
Tpetbst KocMuYecKas CKopocTh. CBs3b
paboThl HEMOTEHITUATBHBIX CHUJI C
39 W3MCHEHUEM MEXaHUYCCKOU SHEPTUH bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJKHOBEHHS.
40 v apzll;eHHe Beyné) }inrnn JUTST MJIealTbHOM bubmorexa HOK
P Py https://m.edsoo.ru/f30£43b6
KUJKOCTH
KonTponbHas pabota No2 mo teme
41 "Jlunamuka. 3aKOHbI COXpAHEHUS B bubmorexa HOK
" ’ p https://m.edsoo.ru/474e7c4a
MEXaHHUKE
PazBuTue npeacrasieHuii 0 npupoe
4 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmoreka [IOK

MKT. Iuddysus. bpoynosckoe
JBIDKCHUE

https://m.edsoo.ru/b0a4445f
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Crpoenune ra3000pa3HbIX, KUIKUX U

bubmuoreka [JOK

43 . X
TBEPABIX Tuen APAKTCP ABIDKCHHA U https://m.edsoo.ru/c44d02e2
B3aUMO/ICMCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJ (ATOMOB).
44 Konnqecho Bep ecTBa riIOC’E“OSIHHaSI) bubmmorexa [IOK
. ' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TernoBoe paBHOBECHE. bubnnoreka [JOK
[Ikana Henbcus https://m.edsoo.ru/0070d493
bubmuorexa [JOK
46 P
CHICHAC sakad https://m.edsoo.ru/1531abas
bubmuorexa [JOK
47 nu iras. [
ACIDHBIH 143, £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
43 YpaBHenue Menzeneena- bubnnoreka [JOK
Knaneiipona. Pemenne 3amau https://m.edsoo.ru/8d12c¢328
49 AbcoutoTHas TeMnepaTtypa. 3aKoH bubnnorexka [JOK
HansTOHA https://m.edsoo.ru/14e02d 1f
50 N3omporeccsl B uaeanbHOM rase ¢ bubnuoreka [IOK
IOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npencraBieHue
51 Hfoj) OIIECCOB: I:13§Te Ma, U30X0pa bubmmorexa [TOK
pon ) pMa, pa, https://m.edsoo.ru/1344327b
n3obapa
bubmuorexa [JOK
52 O MKT
CHOBHOC ypaBHCHHE https://m.edsoo.ru/c8094721
bubmuorexa [JOK
53 P
CLICHHC 3a]1a4 https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHO TemIepaTypbl
54 TEPMOJIUHAMUYECKON CUCTEMBI CO https://m.edsoo.ru/c38af875

CpeaHel KHHETUYECKON YHEpPTUEH
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MOCTYIATEIBLHOTO TEIJIOBOTO
NIBIDKEHUS €€ YacTHUI]

55 O06001IeHNEe U CUCTEMATU3AIIHS bubnuorexa [JOK
sgaHui 1mo teme "OcuoBsl MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbnas padora Ne3 mo teme bubnmoreka [JOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMHuueckas cucTema.
3ajganue BHEMIHUX ycinoBuil ais T/
CUCTeMbl. BHelIHre U BHYTpeHHHE
57 napametpsl. [lapamerpsr T/l cucteMsl bubmorexa [JOK
P pul. H1ap p https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHME 3HAYCHUS BEJTUYMH,
OIMCHIBAIOINNX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOINHAMUKH.
58 CZMOH OI/I3BOJ'IBHa}Ip enaxcarus TJ1 bubmorexa LHOK
P P https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens uaeanbHOro raza B
59 TEpMOIUHAMUKE. Y CIOBUS bubmmorera [OK
p T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOI MOJenu
VYpaBuenue Menpaeneena-Knanelipona
60 U BBIpa)KEHHUE TSI BHYTPEHHEH bubmmorera [TOK
P yp https://m.edsoo.ru/bal178d0
SHEPTUHU
Bripaxkenue nmst BHyTpeHHEH SHEpPTruu
61 OJIHOATOMHOTI'O HJI€aJILHOTO Ta3a. bubmuorexa [JOK
KBasucrarndueckne n HeCTaTHUECKIE https://m.edsoo.ru/ac5cacl5
TIPOTIECCHI
2 DnemeHTapHasi paboTa B bubnmoreka [JOK

TCPMOAUHAMUKE. Brraucnenune

https://m.edsoo.ru/741d5738
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paboTsI o rpaduky mpouecca Ha pV-
auarpamme

Tennonepenaya xak crocod

63 U3MEHEHUs BHyTpeHHel sneprun T /1 bubmmorexa LOK
https://m.edsoo.ru/3d734561

cHCTeMBbI 0€3 COBEepIICHUs pabOThI

64 KonBek1iusi, TEMI0MpoOBOIHOCTb, bubnnoreka HOK
H3JIy4E€HHUE https://m.edsoo.ru/157b54cd
KonunuecTtBo TemnoTel. TennoéMKocTh

65 Tena. Y ienbHas U MOJIsIpHast bu6mmoreka [IOK
TEIJIOEMKOCTH BelllecTBa. Y AelIbHas https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIMBA

66 Pacuér konuyecTBa TEMIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e

67 [TonsiTre 06 anuabaTHOM TpoIecce. bubnnorexa [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTs U paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN bubmmorexa LOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnnorexka [JOK
nporeccoB. HeobpaTumoctsb https://m.edsoo.ru/c6f4f464
MPUPOHBIX MPOLIECCOB

70 [TpuHIUIIBI AEHCTBUS TETITOBBIX bu6mmorexa [IOK
mammH. KITJT https://m.edsoo.ru/2¢945513

71 Makcumanbaoe 3Hauerne KITJI. Iukir bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemrenue 3amau buGnnorexa LIOK

https://m.edsoo.ru/b3efal 8b
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DKOJIOTHYECKUE ACIIEKTHI
HUCIIOJIb30BAHUS TEIIOBBIX

bubmuoreka [JOK

73 .
nsurareneil. TernoBoe 3arpsi3HEHUE https://m.edsoo.ru/9867aaa7
OKpY>Karolleu cpeibl
Bbubanoreka [IOK
74 Pemrenue 3amau &
https://m.edsoo.ru/c8c70432
O0001IeHNE U CHCTEMATH3AIUSA
. " bu6mmoreka [IOK
75 3HaHui o teme "TepMoarHaMUKa.
" https://m.edsoo.ru/28d62b3f
TenoBrie MalTMHBI
CamocrosiTenbHas padboTa 1o Teme
" bu6mmoreka [IOK
76 Tepmonunamuka. TerioBbie
" https://m.edsoo.ru/1b6e26¢c5
MaIlHHBI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
bu6mmorexa [JOK
77 Ucnapenue u kunenue. Y nejbHast
https://m.edsoo.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
Hacrimmennble 1 HeHaChIICHHEIE
napel. KauecTBeHHasi 3aBUCUMOCTh
IUIOTHOCTHU Y JABJICHHUS HACBIIIEHHOTO
73 rapa oT TeMIeparypbl, UX bubnuoreka [IOK
HE3aBUCUMOCTE OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJKOCTH
79 BraxxnocTs Bo3ayxa. AGCoMOTHAS 1 bubnmoreka [JOK
OTHOCHUTEJILHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
Bbubaunoreka [IOK
80 Pemenue 3agau 1

https://m.edsoo.ru/18e95ff3
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TBépnoe Teno. Kpucrammaeckue u

bubmuoreka [JOK

81 aMO.I,) (itbie Telia. AHH3OTPOII https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJJIOB
[linaBneHue n KpUCTATUIU3ALIMSL.

82 VY aenpHas TEII0TA MJIaBICHUS. bubmmorexa LIOK

https://m.edsoo.ru/6ee91e9f
Cybnumarust
Jlebopmariuu TBEpAOTO TEa.

23 Pactskenne u cxxatue. CaBur. bubmuorexa [JOK
Monynb HOura. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TemnoBoe paciupenue KUAKoCTe! u

84 TBEPABIX TEJ. AHFAPMOHHU3M bubnnoreka [JOK
TEIUIOBBIX KOJeOaHMil YacTUIL https://m.edsoo.ru/7baSedf2
BelIeCcTBa

25 ITpeoOpa3oBanue sHEprun B (ha30BBIX bubnuoreka [IOK
rnepexoaax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHeHHE TEMI0BOToO OamaHca hitps-//m.cdsoo.ru/ab152 11

bu6mmorexa [JOK

87 Pemenne sanas https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HATSKEHUE.

28 Kanunnsipueie sBnenus. JlaBnenue bubnuorexa [IOK
10/l UCKPUBJICHHOM IIOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyna Jlamtaca
O06o0011eHne U cUuCTeMaTU3aIUs

29 3HaHUMU 110 TeMe "ArperaTHble bubnnorexka [JOK

COCTOSHUA BeliecTBa. Pa3oBbIe
nepexopl”

https://m.edsoo.ru/0b52575¢
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KontponsHas pabora Ne4 o reme

bubmuoreka [JOK

90 "TepMoauHamMuKka. ArperaTHbIE
PMOA "p https://m.edsoo.ru/7dc2a739
COCTOSIHHUS BEIIECTBA
OnexTpu3anus Tea U €€ IposBICHUS.
DaexTpudecKui 3apaa. /IBa Buga
91 SIIEKT pnqecxnx 3a psI OBI[ buGnnorexa LIOK
p PAACE. https://m.edsoo.ru/1aff445f
[IpoBOIHUKH, TUITEKTPUKU U
MOJIYITPOBOIHUKHU
DneMeHTapHBIN ANEKTPUIECKUI
92 3apsia. 3aKOH COXPaHEHUS bubnmorexa LHOK
AL p https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
03 B3aumoneiictBue 3apsioB. ToueuHbie bu6mmoreka [IOK
3apsnbl. 3akoH Kynona https://m.edso00.ru/445b7746
bu6mmoreka [JOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
05 Onektpuueckoe none. Ero nelictue bubnuoteka [JOK
Ha DJIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IIEKTPUYECKOro
noxad. [IpoOHsIi 3apsan. Jlnaun
96 HaIl SI)KSHHOCTI/I 3J'IpeK2"1F NYECKOTO bubnmorexa LIOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
oJje
IloTeHnuans,HOCTD
97 JIIEKTPOCTATUYECKOTO I10JIs1. Pa3HOCTH bubnuorexa LIOK
P ' https://m.cds0o.ru/8002 1447
MMOTEHITMAJIOB W HAMPSDKEHNE
08 [loTenuumanpHast SHEPrUs 3apsiia B bubnmoreka [JOK

QJICKTPOCTATUYCCKOM IT0JIC.

https://m.edsoo.ru/af5fa389
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[ToreHman 3JIeKTpOCTaTUYECKOTO

TOJIst
CBs13b HANPSHKEHHOCTH TOJIS U
99 a3HOCTH IOTEHIIUAJIOB JUIst bubmmorexa [TOK
P o . https://m.edsoo.ru/df7a6838
3JEKTPOCTATUUECKOTO OIS
100 [TpunIun cynepno3uiuu bubnnoreka HOK
AJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfedabe
bubmuorexa [JOK
101 P
CHICHHC sanad https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [loae bubnuoreka [JOK
PaBHOMEPHO 3apsDKCHHOM cepbl https://m.eds00.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsiKEHHOTO 110
103 00béMy mapa. [lone paBHOMEpHO bubmorexa LHOK
y Iv) ) P . p https://m.edsoo.ru/f7a665¢ee
3apsKEHHONW OECKOHEYHOU TIIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubnnorexka [JOK
DJIEKTPOCTAaTUYECKOM II0JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmorexa HOK
% pa. P https:/m.edsoo.ru/845b4f73
IIJIOCKOTO KOHJEHcaTopa
107 [TapannensHOE COeTMHEHNE bubmuorexa [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COETUHEHHE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edso00.ru/1€992920
bu6 OK
109 OHeprus 3apsHKEHHOI0 KOHAEHcaTopa nonmoreka L1

https://m.edsoo.ru/73a34f18
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bubmuorexa [JOK

110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>KeHUe 3apsyKEHHOM 4aCTULIbI B bubnuoreka [IOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Penrenue 3amau
O06o001IeHrEe U CHCTeMaTH3aIs
113 3HaHUH MO TeMe "DIEKTPUIECKOoe bubmorexa LHOK
! P https://m.edsoo.ru/5752603f
noe
114 KonTponbnas padora Ne5 no teme bubnuoreka [IOK
"JnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
115 YcioBus CylecTBOBAHUSA bubmorexa HOK
i hitps://m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA
116 Hcrounnku Toka. Hampsokenue u bubnnorexka [JOK
OJIC https://m.edsoo.ru/0839al115
117 3akon OMa 1t y9acTKa LETH. bu6mmoreka [JOK
DNeKTPpUIECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COIIPOTHUBICHUS
118 OJIHOPOIHOTO IIPOBO/IHUKA OT €T0 bubnuorexa [IOK
JUIMHBI U TUJIOLIAAU TTONIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUeHUs
119 VY nenbHOE COMPOTUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemtenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
bu6mmoreka [IOK
120 CMEILIAHHOE COCIMHEHNE

MPOBOJHUKOB

https://m.edsoo.ru/236f7¢07
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Pacuér pa3BeTBIEHHBIX

bubmuoreka [JOK

121 . IT
STISKIPIHCCRIX Henall. Lipasiia https://m.edsoo.ru/1794cf37
Kupxroda
bubmuorexa [JOK
122 P
CHcHHe sanat https://m.edsoo.ru/388 16469
123 Pabota snekTpuueckoro Toka. 3aKoH bubmumoreka [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢
bubmuorexa [JOK
124 P
cliieHme sanat https://m.edso0.ru/6761bfOf
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TermioBast MOIITHOCTb, BhIJIEIIIEMasl Ha bubmorexa HOK
HHHOCTD, BRI https://m.edsoo.ru/99750a6f
pesucrope
bubmuorexa [JOK
12 P
6 CHieHAe sajad https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTHUBIICHHE bubnnorexa [JOK
MCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 71 OJIHOM (3aMKHYTO ) bubnuoteka [JOK
JJIEKTPUYECKON LIETH https://m.edsoo.ru/221{f40fb
bu6mmorexa [IOK
129 | Pemenue saga: https://m.edso0.ru/3580b679
bubmuorexa [JOK
1 M
30 OTHOCTL HCTOHHMKA ToKa https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 K
3 OPOTKOE 3aMbIKkaHHe https://m.edsoo.ru/546f5632
132 Konznencarop B 1ienu nocTOsIHHOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/4410cef0
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Perenue 3agay no teme

bubmuoreka [JOK

134
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3anau o reme bubnuorexa [JOK
"TIoCTOSIHHBIN 1EKTPUUYECKUI TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O0o001IeHre ¥ cCHCTEeMaTH3aIs
137 3HaHui o teme "[locTosHHBII bubmorexa LHOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUIN TOK
138 KonTponbnas padora Neb no teme bubnuoreka [IOK
"[TocTOsTHHBIN JIEKTPUUECKUM TOK" https://m.edsoo.ru/1885ddf1
DnexTpuueckas MpoBOAUMOCTh
139 A3JIMYHBIX BEILIECTB. DJICKTPUUCCKUI bubmorexa HOK
P HHECTE. P https://m.edsoo.rw/da794295
TOK B MeTaymax. CBEpXMpOBOAUMOCTD
DIEeKTpUYECKHI TOK B pacTBOpax U
140 acnn:Bax JJIEKT OJ'II/ITI())B 3aIfOHLI bubmmorexa [OK
P P ‘ https://m.edsoo.ru/4b423491
®dapanes 11 3JIEKTPOIN3a
bu6mmoreka [IOK
141 C) i Nl
JIEKTPUYECKHI TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92£76
142 DNEKTPUUECKUN TOK B BaKyyMe. bubnnorexka [JOK
Bakyymubie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUIECKHUI TOK B bubnmnoreka [JOK
MOJYIIPOBOHUKAX https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 ITo OBO OBBIE 60
YNPOBOAHHKOBLIC IPHOOPET https://m.edsoo0.ru/83622200
DU3NYECKUN TPAKTUKYM I10 TEME
" P ™ bubnuoreka [IOK
145 N3mepenue cuitbl ToKa 1

HAIps>KCHUA B ICIIH ITIOCTOSAHHOI'O

https://m.edsoo.ru/5643ea56
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147

148

149

TOKA MPY NOMOIIH aHAJOrOBBIX U
U(POBBIX U3MEPUTEIBHBIX
puOopoB" win "3HAKOMCTBO C
nudpoBoii taboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GU3MUECKUX
BEJIMYHH TIPH TOMOIIU
KOMIIBIOTEPHBIX J1aTYMKOB"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3yueHrne HepaBHOMEPHOTO
JIBUKCHHUSI C LIEIBIO ONpEIeTICHUS
MI'HOBEHHOH cKOopocTH"

Ou3nyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKIIOHHOM IIIOCKOCTH"
nnu "HccienoBadnue 3aBUCUMOCTH
MyTH OT BPEMEHHU TNPHU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3MepeHne ycKopeHHsi CBOOOHOTO
najgeHus" wim "M3yuenue nBuKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

Pu3NYECKU IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" MIIH
"HccnenoBanne 3aBUCHMOCTH
nepro/ia o0palleHuss KOHH4eCKOro
MasiITHUKA OT €ro MapaMeTpoB"

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

bu6nmoreka [JOK
https://m.edsoo.ru/6960b6ef

bu6mmorexa [JOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514
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@uU3NYECKUMN IPAKTUKYM 110 TEME
"M3MmepeHue paBHOICHCTBYIOLIEH
CHWJIBI TIPU ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH'" WK
"[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
OpycKa 1o HaKJIOHHOH ITOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Du3nyecKuil NPaKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE
U PE3MHOBOM 00pasle, OT X
nepopmanuun" win "U3ydenue
JBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX
HUTBIO, IIEPEKUHYTOMN Yepe3 JIETKUI
610K"

bu6mmoreka [IOK
https://m.edsoo.ru/Ob34db84

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

152
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@u3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue ko3P PuIeHTa TpeHus
10 BEJINYMHE YTIIOBOTO
korpdunmenta 3apucumoctu Frp(N)"
nnu "HccaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM IIOCKOCTH €
MEPEMEHHBIM KO3 UIIMEHTOM
TpeHus" unu "M3yuenue nBuKeHus

rpy3a Ha Bally C TPEHHUEM"

Du3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue ycioBUNH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpynpoBanue

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4{7
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KPOHIITEHMHOB U Pacy€T CUII
ynpyroctu" uinu "N3yuenue
YCTOWYMBOCTH TBEPJIOTO Tea,
HMMEIOILETO TUIOIIA/Ib ONOPHI"

154

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMO3HOMY IyTH" unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIbI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBun" win "M3mepenue
KMHETUYECKOW dHEPruu Tela 1o
TOPMO3HOMY IIyTH"

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

155
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@u3NYECKUl IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/I0BaHO
UCMOJIb30BaHUE LU(POBOI
nabopatopun)" wiu "M3ydyenue
M30XOPHOTO Tpoiiecca" uimn
"N3yuenne n3obapHoro mporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHHS"

Du3NYECKU MPAKTUKYM 110 TEME
"N3mepenue yaenbHon
teroéMkoctu" nin "HccnenoBanue
MpoIecca OCTHIBAHUS BEIIECTBA" UITH

bu6mmorexa [IOK
https://m.edsoo.ru/eOfe7e07

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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"HccnenoBanue aanadaTHOTO
npouecca" unu "M3yuenue
B3alMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akOoHOMEPHOCTEN
HcnapeHus KUJIKOCTen" i
"U3mepeHue yaenbHOM TemIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOIFOTHOMN BIaKHOCTU
BO3/IyXa U OIIEHKa MacChl MapoB B
nomenieHuun". 3mepenue

ko3¢ dulreHTa MOBEPXHOCTHOTO
HaTSKEHUS

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

158
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@u3NYECKUl IPAKTUKYM 110 TEME
"HaGmtoenne npeBpaiieHus: SJHepruu
3apsKEHHOT0 KOHEHCATopa B
SHEPTHIO U3TYYEHHUs CBETOAMOoAa" NiIn
"N3y4yeHne MpoTeKaHus TOKA B LIETIH,
coJieprKalle KoHaeHcarop' uin
"Pacnipenienenue pa3HOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETMHEHUN
KOHJIEHCATOPOB"

Du3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEAMHEHUS PE3UCTOPOB" MU

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

bubmuoreka [JOK
https://m.edsoo.ru/2b179d98
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"N3mepeHue yaeapHOro
COMPOTHUBIICHHUS ITPOBOTHUKOB" WITH
"HccnenqoBaHue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HaKaJuBaHus"

@uU3NYECKU IPAKTUKYM 110 TEME

"Habmronenue anexTpoaunsa" uin
"U3mepeHue 3apsaa 0THOBAJICHTHOTO

160 noHa" wiu "HccnenoBanue bu6mmoreka [IOK
3aBUCUMOCTHU CONPOTUBIIEHUSA https://m.eds00.ru/64b6e901
TEPMOpPE3UCTOpA OT TeMIepaTypsl”
unu "CHATHE BOJIBT-aMIIEPHOU
XapaKTEePUCTUKU auoaa”

PesepBHEIi ypok. O000IIEHHE U

161 CHCleMaTmZEHﬂ 3HAHUU 110 TEME bubmiorexa IIOK

" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIi ypok. O000IIEHHE U
162 CHCleMaTmZEHﬂ 3HAHUU 110 TEME bubmaorexa IIOK
" " https://m.edsoo.ru/3149956b
JmHamMuka
PesepBuriit ypok. O0001IEHHE 1
P P N bubnuotexa [JOK

163 cHCTEMAaTH3alis 3HaHUH 10 TEME

" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBurblii ypok. O0001IEHNE 1
164 CI/ICTIe)MaTI/I?;:l’p WS 3HAHWUM 110 TeEME Bubmiorexa LOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
PesepBHeiit ypok. O6001IeHNHE 1
165 CUCTEMaTHU3alis 3HAHUN 110 TEME bubnmoreka [JOK

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOI
Teopun"

https://m.edsoo.ru/de148976
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PesepBHelil ypok. O000ICHHE 1

166 cHCTEMAaTH3aIns 3HAaHUH 110 TeEME | bubmuoreka [JOK
"Tepmonunamuka. TenaoBbie https://m.edsoo.ru/Obcc77cl
MAaIITUHEL"

PesepBHelil ypok. O600IICHHE 1

167 cHUCTeMaTHu3aIvs 3HaHUK 110 TeMe | bubmuoreka [JOK
"ArperaTHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBble epexo bl
Pesepsubiil ypok. O000IIEHTE U

168 CI/ICTIe)MaTmZEHﬂ 3HAHHUH 110 TEME 1 Brommozexa [OK
" " https://m.edsoo.ru/f2381c0c

DNeKTpUYecKoe mosie
PesepBusblil ypok. O0001IEHNE 1
P P o bubmuorexa [JOK

169 CHCTEMATHU3AINI 3HAHUH 10 TEME 1

" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPHUUSCKUH TOK
PesepBHEIi ypok. O000IIIEHHE U

170 CI/ICTEM&TI/IL’»ZP WS 3HAHUU 110 TEME 1 Bubmaorexa IIOK

" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax
OBHIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
B3anmMopeiicTBre MOCTOSIHHBIX
bubmuorexa [JOK
1 MAarHuTOB U IPOBOJJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe noje. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.

) [IpuHuun cyneprno3unumn | bubnuorexa [JOK
MarHuTHbIX nosneu. Jlunun https://m.edsoo.ru/4clabccb
MarHuTHON MHAYKIIMHU

3 MarauTHO€E 1oJIe MPOBOIHHUKA C | bubnuotexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cunia Amriepa, e€ HampaBJICHUE U | bu6mmoreka [JOK
MOJyJIb https://m.edsoo.ru/26d9c5ba

bu6mmorexa [JOK

5 Pemenue 3ana 1

HICHHE saAad https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. | bubnuorexa [IOK
DneKTpOu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON | bubnnorexka [JOK
YaCTULbI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJsie

bubnnorexka [JOK
8 Pemenue 3amau 1 nbnmotexa 11

https://m.edsoo.ru/504e98c7
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bubmuorexa [JOK

Pa6 JI
? aboTé GIHL opetna https:/m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 P
cliieine sazat https://m.edso0.ru/93617bd9
MarauTHOE 110JI€ B BEIIECTBE.
11 deppoMarHeTHKy, napa- u bubmorexa [JOK
PP > Hap https://m.eds00.ru/30ff9608
JaMarHeTUKHU
OCHOBHBIC CBOMCTBa
12 dheppomarnetukoB. [Ipumenenme bubmorexa LHOK
bb P https://m.edsoo.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruuTHOe 1oJje" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruuTHOE 1oJje" https://m.edsoo.ru/41c4ae8a
SIBIIEHME DIEKTPOMArHUTHOU
15 WH un. [ToTok BekTOpa bubmorexa HOK
AYKIL N p https://m.edsoo.ru/b3efalcl
MarHMTHON MHTYKITUU
bu6mmoreka [IOK
1
6 R https:/m.eds00.ru/48150bd8
7 3aKOH AJIEKTPOMATrHUTHON MHAYKITUH bubnuotexa [JOK
QDapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubnuoreka [IOK
Toku @yko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MIPOBOAHUKAX https://m.edsoo.ru/0235¢cc02
b K
20 Pemenue 3agau nomorexa O

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 I1 Jle
PapuiIo JieHHa https://m.edsoo.ru/bbc22726
MuanyktusHocTh. Karyiika
22 WH YKTI/IBHOCTI/I B eri/f bubmorexa LOK
AyK I https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa

3 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOUHIYKLUU https://m.edsoo.ru/7ee60ca8

24 DHeprus MarHUTHOTO MOJIS KaTYIIKA bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOadl11

bubmuorexa [JOK

25 P

CHICHHC a1t htps://m.eds00.ru/88£69d2b
O000I11IeHIE U CUCTEMATHU3AIUS
. bubmuorexa [JOK
26 3HAHU 10 TEME
https://m.edsoo.ru/76484025
"OnexTpoauHamuka"

7 KonrtponbHas pabora o Teme bubnnorexka [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarennHas cucrema. Eub 10K

noInoTeEKa

28 CB000 € KoJie0auusl.

B JUIBIC KOJCOAHIA https://m.edsoo.ru/7¢1db385
lMapmonuueckue xonedaHus
Kunematuueckoe U JUHAMHUYECKOE
29 OIMCaHUE KOJIe0ATENBHBIX bubmorexa LIOK
. https://m.edsoo.ru/87¢e9498
JIBIDKEHUH
DHepreTuueckoe onucanue. BeiBoa
IUHAMUYECKOTO OIMUCAHUS
. bubnmoreka [JOK
30 TapMOHHMYECKHUX KOJIeOaHUH U3 BX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

https://m.edsoo.ru/e3c99692
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bubmuorexa [JOK

31 A ebanuii
MILTHTYa 1 Gasa Konebanui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepron ManeIX CBOOOIHBIX
32 K0§e6aIII{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmorexa LOK
https://m.edsoo0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH PYKUHHOTO MasiTHUKA
3aryxaroiue KoiaeOanusl.
33 BLII}-IfX Z-II-IHBIC KoiaeOaHus bubnmorera [TOK
YHA ' https://m.eds00.ru/72¢93d09
Pe3onanc
bu6mmoreka [IOK

34 A 3]

BTOROACOAHA https:/m.edsoo.ru/6add2644
bubmuorexa [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIEOAHUS B MY3BIKAJIbHBIX bubmmorexa IIOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IeHre U CUCTEMAaTU3AIUS
37 3HAHUH 110 TeMe "MexaHndecKue bubnnorexa [IOK
https://m.edsoo.ru/eb84182f
KoJieOannsa"

38 DNEeKTPOMarHUTHHIE KOJEOAHMUS. bubnmnoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyina Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK

39 .
aMIUINTYON CUJIBI TOKA B https://m.edsoo.ru/093{9af1
KoJe0aTeIbHOM KOHTYpE

40 3aKOH COXpPaHEHHS YHEPIUU B bubnnorexka [JOK

uJearbHOM KoJieOaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aryxarolue NIEKTPOMarHuTHbIE

bubmuoreka [JOK

41 €0 .B CHHbIE
KOJCOAHIA. BRIHYIRACHHDL https://m_edsoo.ru/5e668619
ANEKTPOMarHUTHbIE KoieOaHus
IlepemenHsli TOK. Pezucrop u
42 KOHJEHCATOP B LEMH EPEMEHHOTO bubmmorexa [IOK
A P P https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIEN bubnuoreka [IOK
IIEPEMEHHOI'0 TOKA https://m.edsoo.ru/cfa307af
m 3akoH OMa I 2IEKTPUYECKOU Lienn bubnnorexa [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOo1mHOCTh IEPEMEHHOT0O TOKA.
45 AMIUTMTYIHOE U JIEVCTBYIOIIEE bubmmorexa LOK
A A Yot https://m.edsoo.ru/Icac6cdc
3HAYEHHUE CUIIBI TOKA M HAIPSHKEHUS
46 Pe3onanc B asiekTprUecKoil 1enu bubmmorexa [OK
P B https://m.edso00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE a8t https://m.edsoo.ru/al6836a4
Nneansubiif Tpancdopmatop.
43 [TpousBoacTBo, nepenaya u bu6mmorexa [IOK
noTpeOiIeHne IeKTPUIeCKOil https://m.edsoo.ru/f97418ae
SHEPIUU
DKOJOTrHYeCKHe PUCKU TpU
MIPOM3BOJICTBE AJIEKTPOIHEPTHH.
49 KyneTypa ncnonszoBanus bubmorexa HOK
YARTYP 5 hitps://m.eds00.ru/a674d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
AKUZHU
bubnnoreka [HOK
50 Pemenue 3amau nonmoreka I

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
clierme sanad https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATHU3AIUS
52 3HAHW 10 TEME bubmorexa LOK
https://m.edso0o0.ru/401024a9
"JJIeKTpOMarHuTHhIE KoyieOanus"
Mexanudeckue BOJIHEL.
53 XapaKTEPUCTUKA MEXAHUYECKUX buGnnorexa LIOK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoICTBa MEXaHUYECKUX BOIH bubmmorexa LHOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 . X
3BYK. XapakTepHCTHKH 3ByKa https://m.eds00.ru/138b6£09
56 Wudpassyk u ynprpassyk. LllymoBoe bubnnorexa [JOK
3arpsAA3HEHUE OKPYXKAIOLIEN CPelIbl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
57 P
CHieHAe sa/ad https://m.cdsoo.ru/cfd918bf
53 DNeKTPOMarHUTHHIE BOJHBI. bubnmnoreka [JOK
N3nydenne 3J1eKTPOMarHuTHBIX BOJH https://m.edsoo.ru/714e5db1
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIxana >1eKTpOMarHUTHHIX BOJIH.
60 IIprnMeHeHne 31EKTPOMArHUTHBIX bubmmorera [IOK
P p https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIUTIB paTnOCBS3U U
61 TeneBuaenus. Paguosokamust. bu6mmoreka [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl

https://m.edso0.ru/9f96f1{8
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KonrponsHas pabora o Teme

bubmuoreka [JOK

62
"KonebaHusa v BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSAMOJIMHEHHOTO bubnnoreka [HOK
pacrpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemienue 3aga4 Ha npyuMEHEHUE
64 3aKOHA IIPSIMOJIMHEIHOTO bubmorexa LOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHUs CBeTa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [JOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenne cBeTa. AOGCOTIOTHBIN
M OTHOCHUTEIBHBIN ITOKa3aTelb
66 npenomiienns. [loanoe BHyTpeHHEE bubnmnorera [IOK
P ’ . yIp https://m.edsoo.ru/bc2e55cd
otpaxeHnue. [IpenenbHblil yroiu
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAKEHUS U MPETOMIIEHHS bubmorexa LOK
P P https://m.eds00.ru/49d830a9
cBeTa
Xonx nydei B mpusme. Jlucnepcus
68 cBeta. CI0KHBIA COCTaB 0€JI0T0 bubmmotexa [JOK
’ https://m.edsoo.ru/d8elc3be
ceera. [lBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnorexka [JOK
OIITHYECKAs CHUJIA JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paxeHuit B TMH3aX bubnnorexka [JOK
1 UX CUCTeMaX. YBEJIMUYCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300paXeHU, MOJITy4aeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09
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bubmuorexa [JOK

72 T
flas KkaK ofrruieckad cucrema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 o I/IMeHI/IMoIc[TI/I recI))MHe NYECKOH bubmorexa [IOK
P P https://m.edsoo.ru/cd174al0
OITHKH
74 CKopoCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
75
Jlucnepens cera https://m.edsoo.ru/lel6cchbe
bu6mmoreka [IOK
76 u
HTepdepenLu caera https://m.edsoo.ru/5fc0c638
KorepenTHble HCTOYHUKHU. Y CIIOBUSA
77 HAOJIOIEHNUS MAKCUMYMOB U bubnmnorera [IOK
™ https:/m.eds00.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
Clietme sajad https://m.eds0o.ru/3061de2b
bu6mmorexa [IOK
7 II
? PMMEHCHUE HHTEp(epeHIIN https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlndpaxuns ceera https://m.eds00.ru/12ed04b5
81 HudpakimonHas peméTka. Y cioBue bubnnorexka [JOK
HaOII0/IeHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 P
CILICHHE 32721 https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapwuzanus cBera https://m.edsoo.ru/e9890fe9
b K
84 Pemenue 3amau nommorexa [0

https://m.edsoo.ru/c56¢8158
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bubmuorexa [JOK

85 CBeToBbIC ABJICHUS B IPUPO/IE
https://m.edsoo.ru/0b36363d
26 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonrponsHas pabora no Teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
DIIEKTPOAVHAMUKHY U IIPUHITUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
29 [TocTynatel cienuanbHOU TEOPUU bubmuorexa [JOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeobpazoBanus
90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnorexka [JOK
OTHOCHUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKpAIICHUE JITUHBI
01 DHeprusi U UMITYJIbC bubnuotexa [JOK
PETATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPTUEH U
92 HMITYJIbCOM PENSTUBUCTCKOU bubmmorexa [OK
https://m.edsoo.ru/b6258ffa
YaCTHI[bI. DHEPTHUS TTOKOS
bubmuorexa [JOK
93 PaBHOBecHOE TEIIOBOE U3ITyUeHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMeleHus Buna bubmmorera [TOK

https://m.edsoo.ru/1c5ff752
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95 I'unoresza M. I1nanka o KBaHTax. bubmuoreka [JOK
doToHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
%6 DHEprust M uMITYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdexr. Onbitor A. T bubnuoreka [IOK
CrouneroBa. 3akoHbl (oToddhexra https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIIITEeHHA 115
98 dbotorddekra. "Kpacnas rpanumna" bubmorexa HOK
- BP patui https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbitsl [1. H. bu6mmoreka [IOK
JleOeneBa https://m.eds00.ru/64b4f966
bu6mmoreka [IOK
100 B I
OTHOBRIC CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounnusl ne bpoina. [iinaa BOJIHEL ¢
101 Bbpoiing u aI;Me Bl J(:)[6J'IaCTI/I ’ bubmmorera [OK
p PasMep » hitps://m.edsoo.ru/5df8baf1
JIOKaJIU3aLMH IBHXKYIIEHCS 4YaCTULIbI
102 KopnyckynsapHo-BOIHOBOH AYaIU3M bubmmorera [TOK
PHyCKY AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpUCTaJIaX https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubmmorexa LIOK
P P o 1w https://m.edsoo.ru/65783dec
Heonpenenénnoctei [ eiizendepra
bubmuorexa [JOK
1 P
05 CUICHUE rPAQMHECKHX saza4 https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THBIX 331249 nosmorexa LO

https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora no remam:

bubmuoreka [JOK

107 OCHOBB{CTO ’ KnopnyCKmepHo_ https://m.edsoo.ru/c3de891a
BOJIHOBOI1 Tyaliu3m
OnbITHI 10 UCCIIEAOBAHUIO CTPOEHUS
108 n A P Tona bubmuorexa [JOK
aroMa. JUIAHCTAPHAT MOACID & https://m.eds0o.ru/312b750a
Pesepdopna
bubmuorexa [JOK
109 Hoctyxatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl cniektpoB. CriekTp ypoBHE# bubnnoreka [JOK
DHEPruM aTtomMa BOI0poJaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
HU3JIyYEHUE CBETA https://m.edsoo.ru/f945d85¢c
bu6mmoreka [IOK
1z Jasep https://m_edsoo.ru/2288a0c4
Hyxnonnas monens siipa
I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
113
MaccoBO€ 4YMCIIO sAapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKoH paJiMOaKTUBHOIO pacnaja.
CBolicTBa MOHU3H ero
s . pyrom Bu6miorexa [OK
H3TYACHUA. DIHAHUC https://m.edsoo.ru/aab98bef
PaMOAaKTUBHOCTH Ha )KHUBBIS
opranusmsl. Jlozumerpus
DHeprus cBA3M HYKJIOHOB B SI7Ipe.
SAnepnsble cuibl. [ledext maccsl
AeP Jled Bu6miorexa [OK
115 anpa. Slnepusie peakuuu. nepHeie

peakTopsl. [IpoGiembt
YIIPaBISIEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTMUECKNUE ACIIEKTHI
pa3BUTHUSA AIEPHOM SHEPTETUKU

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgaMeHTanbHbIe

bubmuorexa [JOK

116 B3auMOJcUCcTBUA. BapruoHbl, ME30HBI
P ’ https://m.edsoo.ru/1ac08a5b
u aenTonsl. [IpencraBnenue o
CrangaptHoit Mogenu. KBapk-
TJIFOOHHAS MOJIEIb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas matepust U TEMHAs bu6mmoreka [IOK
sHeprus. EnuncTBo pusnveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Dransl pa3BUTUS aCTPOHOMUHU. bubnuoreka [IOK
3HavYeHNE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHMMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PaJUOTEIECKOINBI bubnnorexa LIOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpDKHE 3BE3MBI, IIIAHETHI, UX BUAUMOE bubmmorera [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIOKEHUE
Conneunas cucrema. CoJTHIIE.
bu6mmoreka [IOK
122 CorHeuHast akTUBHOCTE. MICTOYHUK

sHeprun CoJiHLA U 3BE3]

https://m.edsoo.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuoreka [JOK

123
"CreKTpagbHbIA KJIacc — https://m.edso0o.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuorexa [JOK
MOCJIEI0BATCIIbHOCTH https://m.edsoo.ru/b3cb766¢
Bnytpennee crpoenue 3BE31.

CoBpeMeHHbIE NPEACTABICHUS O
125 MPOUCXO0KJICHUHU U 3BOJIIOIUU bubmmorexa [TOK
P Act B https://m.edsoo.ru/d09dad94
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Muneunsiii [lyTe — Hama ['anakTuka.
126 Tunel rastakTuk. YEpHBIEC ABIPHI B bubmorexa HOK
P AR https://m.edsoo.ru/7cd10a0a
siIpax rajJakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnmnoreka [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
W3ITy4CHUE

128 MacurraGHast cTpykTypa Beenennoil. bubnnorexka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepewménnsie npobiembl bubnnorexka [JOK
aCTpPOHOMUHU https://m.edsoo.ru/d37d9ffe
Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MMOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccnemoBaHue CBOMCTB
(heppoMaraeTukoB" UIU
"HccnenoBanue QelCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@uU3NYECKUMN IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" unu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHue MarHUTHOU
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuorexa [JOK
https://m.edsoo.ru/fcac91e9

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHHS
3JE€KTPOMArHUTHOW MHAYKUIUHU'" WIH
"OnpeneneHne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@u3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHaykuu'" uinm "Coopka
MOJIEH 2JIEKTPOMArHUTHOTO
reseparopa”

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

134

@u3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB"

bu6mmorexa [IOK
https://m.edsoo.ru/5d159d35

135

@u3NYECKUil IPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUHU B
MPY’KUHHOM MasTHHKE"

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

136

OU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOr0 TOKa
yepes MoClIeJ0BaTeIbHO

bubmuoreka [JOK
https://m.edsoo.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop' WiIn
"UccnenoBanne paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKUMN IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

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

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokazaTesns
MPEJIOMJICHHUS CTEKIIA" WK
"[lonydyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIMH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

@u3NYECKUl IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"

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

140

@u3NYECKU IPAKTUKYM 110 TEME
"HaGmonenue aqudpakiumm,
UHTepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737

141

@u3NYECKUil IPAKTUKYM IO TEME
"OnpeneneHue UMITyJIbCa U SDHEPTUU
PENATUBUCTCKUX YacTUll (110
dotorpadusiM TPEKOB 3apSIKEHHBIX
YacTHUI] B MArHUTHOM 110J1€)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756c47
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142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBE UCCIICZIOBAHUS
dhoTodrddexra" nnm "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

Ou3nyeckuil MpakTUKyM IO TeMe
"HccnenoBaHnue cekTpa
pa3peKEHHOTO aTOMApPHOTO
BOJIOpOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyeckuil MPakTUKyM 0 TeMe
"HccnenoBanue paoakKTUBHOTO
(doHa ¢ UCTONB30BaHUEM 103UMETpa"
win "M3ydenue nornomieHus 0eTa-
YaCTHII ATFOMAHUEM"

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH [T OTIPEEIICHUS
IOJIO)KEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOro Mnoixymapus u
spkue 3BE3b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKOILIEHH"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

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

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

bubmuorexa [JOK
https://m.edsoo.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bubmuoreka [JOK

146 . .
TEXHOJOTMYECKOH, COLUAILHON U https://m.edsoo.ru/ad6ddeed
ATHUYECKOH chepax NesaTeTbHOCTH
YyejoBeKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHui. Ponb 1 MecTo ¢pusuku u bubnuorexa [JOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edsoo.ru/18f19f7¢c
HAy4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIHS
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHUPOBAHHH MPEICTABICHUM O
148 ingnqeikoﬁ Ka TiHe MHUpa, MECTO bubnrorexa LHOK
1 ap pa, htps://m.edsoo.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUN O TIPUPOJIC
149 O06o011eHne U cucTeMaTU3alus bubmmorexa [IOK
3HaHui 1Mo reme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHui 1Mo TeMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3AIIHS bubnmoreka [JOK
3HaHu# 1Mo teme "Jlnnamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHuH 110 TeMe "CTaTHukKa TBEPIOTO bubmmorera [IOK
" p https://m.edsoo.ru/3cca482e
Tena
O06o00meHre 1 CHCTEMAaTH3aIIH
. " bubmuorexa [JOK
153 3HAaHUH 10 TeMe "3aKOHBI

COXPAaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIIS
3ga”ui 1o TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIIPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O0o0011IeHNE U CHCTEMATHU3aLIHS Bt OK
. K
155 3HaHUM 110 TeMe "TepMoauHaMUKa. nosmotera I
e — https://m.edsoo.ru/c63f7¢10
O0o0011IeHrE U CHCTEMATH3ALIHS
156 3HaHu# Mo TeMe "ArperaTHbie bubnnoreka [JOK
coCTOsIHUS BemecTBa. Da30BEIC https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHIE U CUCTEMATU3AIUS Eub OK
. nOInoTEKA
157 3HAHUU 10 TeMe "DIIeKTpUIEcKoe 1
o https://m.edsoo.ru/3bf0def9
Il
O0o001IeHNEe U CHCTEMATH3aLIHS B OK
. N noOInoTEKA
158 3HaHui# 1Mo TeMe "IlocTOAHHBIN orexa [
SeKTpHYCCKHt TOK" https://m.edsoo.ru/71453ee6
O06o001IeHNEe U CHCTEMATH3ALIHS B OK
B noInoTeEKa
159 3HaHUH 10 TeMe "TOKHU B pa3InyHBIX 1
cpesax” https://m.edsoo.ru/3d40077a
160 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH 110 Teme "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBHelit ypok. O6001IeHNHE 1
. bubau
161 cucTeMaTHu3allus 3HaHul o TeMe 6mzorexa LIOK
D ————— https://m.edsoo.ru/053e2248
PesepBHelit ypok. O6001IeHNHE 1
162 CHCTEMAaTH3aIus 3HaHUM T10 TeME Eubmorexa IIOK

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O000ICHHE 1

163 CHCTEMAaTH3aIHs 3HAaHUH I10 TeME Bubmorexa ITOK
" " https://m.edsoo.ru/5¢2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIil ypok. O000IICHHE 1
164 cHUCTeMaTHu3aIvs 3HaHUK 110 TeMe bubmuorexa [JOK
"MexaHn4YeCcKue U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJIHBI"
Pesepsubiil ypok. O000IIEHNE U
165 CI/ICTIe)MaTmZEHﬂ 3HAHUM 110 TEME Bubmorexa ITOK
" " https://m.edsoo.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
166 cHCTEMAaTH3alus 3HaHUH 10 TEME
" " https://m.edsoo.ru/5beclc65
Ocuossl CTO
PesepBHrlIit ypok. O60011IeHNE 1
167 cUcTeMaTu3alys 3HaHUM 1o TemMe bubmuoreka [JOK
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBHEIi ypok. O000IIEHHE U
168 CHCleMaTI/BZEHﬂ 3HAHUU 110 TEME bubmaorexa [IOK
" " https://m.edsoo.ru/1f511654
dusuka aroma
PesepBubIil ypok. O60061IeHIE 1
169 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe bu6mmorexa [IOK
"®u3uKa aTOMHOTO SApa U https://m.eds00.ru/905c¢5¢ce0
3J€MEHTapHbIX YacTull"
PesepBurblii ypok. O0001IEHNE 1
P P N bubnuorexa [JOK
170 cHCTeMaTH3alis 3HaHUH 10 TEME

"DnemeHTh! acTpopuzuku"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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