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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON TporpaMmsl, npeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasbHONM pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaau3yoilux OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroIIMXCs.
[TporpamMMa mo ¢u3uke Aaé€T MpEeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TMO3BOJIAET PEaTH30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJKEHHS 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa30BaHUA [0 pPa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€HHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIbHOCTHBIN TOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha yTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThI IO FOJaM O0yUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMEeT MPUMEPHBIM XapakTep M MOXKET ObITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTU I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJIXOJOB K NpenoAaBaHuio (U3UKK HAa YIIayOJIEHHOM YypOBHE MpPH YCIOBUHU
COXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWN, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeIwio XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpOBaHKWE YMEHUIN MPUMEHSTh HAYYHBI METOJ IMO3HAHMUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOJ0KEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 IOCTPOEHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce  SBISIETCS
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHBarOTCsS Ha
ypOBHE OOMIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKkke O0O0CYXICHUS
npo6JieM pallMOHAIBHOTO MPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusi MPOorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s pusuku peanuzanus 3TuxX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. st yrioyOiaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANIbHBIE YYEHHUECKHE OIBITHl MPH H3YYEHHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYECcKOro npakTukyma. B mepBom ciyuyae mpakTukym
npoBoauTcs 6o B koHIEe 10 m 11 kmaccos, mubO ToOCHEe MEPBOTO U BTOPOTO
MOJYTOJAWN B KaXKJIOM U3 3TUX KJIacCOB. BTopoii cnocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJICTBY
CBEPHYTOr0, 0000IMIEHHOIO BUIA 0€3 MOIIaroBOM MHCTPYKIIMH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMHU 00pa30BaTEIHHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH OYPOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIENOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHuE yaesieTcs PEIICHNIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 33/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33aJJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK MU HUHTETpUpys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN U MPOLIECCOB B OKPYXAloUIeH >KU3HU, TpeOyrolue BbiOopa pu3NYECKOM
MOJIEJH JUJIsl CUTyalluK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pusuku yriyOn€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBUAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o pusnke yaeHU4eCKux
OMBITOB, TJAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKe JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanioHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJIE€ TEMaTUYECKUX KOMIUIEKTOB W OOecrednBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBaHUS JOKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHL.

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

dbopMHpoBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMXcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3y4YEHHs] OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHKHE NPEACTABICHUA O pPOIM (PUMKK AJ Pa3sBUTHS JPYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyayuiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrmxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMUpOBaHNHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKO
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJEINIM, AJEKBaTHOW YCJIOBHMSAM 3a/adyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
¢u3nyecKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIILHOCTH;

pa3BuTHE HHTEpeca K chepam npodeccruoHaIbHON NeSTEIbHOCTH, CBSI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yraoyOnéHHBIA ypOBEHB
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (GPU3HKO-TEXHIUYECKOTO TPOQHIIS.

Ha usyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B TporpamMme Mo (QHU3WKE TMEpeYeHb JIaOOPATOPHBIX H
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUUTENh JelIaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOCHHOCTEH 00yJaroImMXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npupojasl. HabmrogeHue u
OKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3WYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

N3mepeHne cuiibl TOKa U HAPSsHKEHUS B [IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi aboparopueit no ¢usuke. [Ipumepsl uzmMepeHus
(bU3NYECKUX BEIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemerieare, CKOPOCTh (CpeaHSS CKOPOCTb, MTHOBEHHAas CKOPOCTBH) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunHenHoe  nBWKeHME. J[BMKEHHE  MaTepUallbHOW TOYKH IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHI€HIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJIOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LEITHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpeaadyn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKECHMUSL.

Crioco0bI ucceI0OBaHMsl IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanHre ABMKEHUM C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHIL, CKOPOCTEN JIBUKEHUS OJHOTIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsST MTHOBEHHOM
CKOPOCTH.

M3MmepeHne yCKOpEeHHs MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue nBUKEHUS Tena, OpOIIEHHOT0 TOpU30HTaNIbHO. [IpoBepka runoTtesbl
O TPSAMOM MNPONOPLMOHAIBHOM 3aBUCHMOCTH MEXAY MAAJIbHOCTBIO TNOJIETA M
HAa4aJIbHOM CKOPOCTBIO Tea.

N3yyeHne NBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TIEPHOJA OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH Hprotona. MueprumaneHble cucteMmsl oTcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEPBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MMUpoThl. J|BUkeHUuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBXEHUS U CUIIA TPEHHUS TIOKOSI.
Koaddumment tpenus. Cuia conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
MacChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B TNPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

V3ydeHne IBMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOW depe3
JErKuii OJIOK.

N3mepenne kodduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeNIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanue ycilOBUM paBHOBECUS TBEPAOIO T, HMEIOLIEro0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJI YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxXpaneHusn 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTepualbHOW TOUYKH. Teopema 00 W3MECHEHHH
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loreHUMAIBHBIE W HENMOTCHUUAIbHBbIE CUJIbl. lloTeHIManbHas >Heprus.
[TorenuunanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHnManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIMOHHOM MoJie. [loTeHnmansHas 3Heprus Teina
B TPAaBUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAss CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm [ MACaNbHOM JKHIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3mMeHeHne 3HEpTrun Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpallleHUs] KUHETHYECKONM WM MOTEHLIHAIbHOW SHEPruil MpH
JEWCTBUU HA TEJIO CUJIBI TSXKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenune CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE ¥ MOIITHOCTHU CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHEeHHs] UMITYJIbCA IIPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON IHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUS] NPU ABWXKCHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BElIECTBA. Mojaenu CTpOEHHs ra3oB, KUIKOCTEU H
TBEPJBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.



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

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xkuIKoCcTeN.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEil U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpoliecca.

N3yyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKOW CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa n BbIpaXEHUE JUIsi BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaua  Kak  cnoco0  M3MEHEHUs]  BHYTPEHHEH  3HEpruu
TEPMOJUHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJIIpHAas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YaenbHas TeIIoTa CropaHus
tornuBa. Pacuér KoauuecTBa TemiaoThl mnpu Teruonepenade. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHyTpeHH s dHEeprus. KoamyecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumnel aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABurarenei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbl.

TexHHuYecKue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOrO HAcoca, yTHIIM3alus OMOOPraHUYECKOTO TOILINBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHun.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJEN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEXKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATyPhbl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Mcnapenue u kunenue. Y aeibHas TerioTa
napooOpa3oBaHusl.

HacolllieHHbIE W HEHAcChIIeHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaimdzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmaru TBEpAOTO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTrUn B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOILECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAIbI.

Hemoncmpauuu.

TermioBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIaBIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

HaGmronenne manbix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayis FOnra.

HccnenoBaHue 3aBUCUMOCTH  JAepopMalMy pPE3UHOBOrOo oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTrpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOIHHKHU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0Js1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsaja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocraruyeckoro noiisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLnK AIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Mmiapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JUHUN HANpsHKEHHOCTH OSTUX TOJEH H
SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopaA.



[TapamnenbHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B ANEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHIEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHUS ) pu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO YJIEKTPUYECKOro TOKa. MCcTOYHUKH
toka. Hanpsokenne U n O/1C é.

3akod OMa JJ1sl ydacTKa [eMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmia Kupxroda.

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



MONIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) »sJeKTpudyeckoil 1menu. MOIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSYKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/A.

3aBUCHUMOCTh COIIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHus UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejienna u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMHA UCTOYHUKA TOKA OT
CUJIbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKH. CobOcTBeHHasT U IpUMECHass  MPOBOJMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS] JUCCOLIHALIMS.
OnekTponus. 3akonsl Dapajes I AIEKTPOIHN3a.

DIeKTpUYecKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIibl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOM,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAUHUPOBAHNE MEJIU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCUMOCTh CONPOTUBJICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB ¥ TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmronenne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHUS ~ TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NUECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEPKA MNPEMJIOKEHHBIX THNoTe3 (BbIOOp H3 palor,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yriayonénnoro ypoBHs B 10 kiiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ounonoruu, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BeIWYUHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuxka: pemieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroOHOMETpUUYECKHE (PYHKIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlel cpelbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAJUIbI, SIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  AWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIyYE€HUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEepPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. DaekTrpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHn4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOIBUTATENDb SIKOOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUsI MMy4YKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnexkmpomacHumnas uHOYKYus.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKiuu Papajes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOIMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOW/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUM B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUH OT CKOPOCTA W3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Ornpenenenne MHIYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koyiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza konebanui. CBsI3b aMIUIUTYbI KOJEOAHUN HCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron ManbiX CBOOOIHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHUYecKue yCTpPONUCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJAa MaJIbIX KOJieOaHUIl rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHMI OT COTIPOTHBIICHHUS.

HccnenoBanue kosneOaHUWN TIpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI PEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.



W3mepenue mnepruoaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPYXKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHn Ha yIIPYyTrOM MO/BECE.

M3yyenue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXaOIINUX KOJIEOAHMIA.

HccnenoBanre BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebatenbubiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJICOAHUS B
ucanbHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTYJ0M CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE KoJie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HaNpsDKEHWs MpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. IlpomsBonactBo, mnepegaya U noTpedIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUMHUU JIEKTponepeaay.

Jlemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO U PUHIIMIT ACHCTBUS TpaHCchopMaTopa.



Mopenps nuHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHe0BAaTEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
POJIOJIbHBIE BOJNHBL. [lepros, CKOpOCTh pacHpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMieHHe, MHTephEpeHLUs H
nudpaKIms.

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

[IIymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHnu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJisipu3arys, nudpakius, tHTEpPepeHIms.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUEHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MIEPEX0IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiiokHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroil IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CUJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
cepuyeckoil JMH3BI OT €€ TEeOMETPUHM U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHHS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOCHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHuyeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKLUHWOHHBIN ammapaT, MpOCBETICHHE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npesioMIIeHUs CBETA.

HabGnroaeHue noJHoro BHyTPEHHEro OTpakeHus. Mozellb CBETOBOJA.

HUccnenoBanne XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepepennu cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHOW PEIETKH.

Hab6nronenune nudpakiimoHHOTO CIEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOTO PpAcCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIMH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHUe TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInN JIa3epHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u viccnenoBanue AUGPaKIIMOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKMU.

Pa3znen 6. OCHOBBI CIeHAJIBbHON TEOPHUHU OTHOCUTEIHLHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel cienuaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOIECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETU 3aPSIKEHHBIX YACTHIL.

Y4yeHN4eCKui IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPIUM  PEISATUBUCTCKUX  YacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['nnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CronertoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 Gporodddexra. «Kpacunas rpanuma» Gororddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOcTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JInuHa BosHb 1e bpoins u
pa3Mepbl 00JacTH JIOKAJW3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneuunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEOMPEAEIEHHOCTEN
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHET0 (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe HcciienoBanus pororddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MpH MEpexoie aToma ¢
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnronenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHOo20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.

3akOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4YCHMs. BIusAHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3Mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus cBsA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT Macchl sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON DHEPIETUKH.

Mertonas! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTUUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, sepHbIil peakTop, TEPMOSIZICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanre TpEeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTBI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE M MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (U3WUKH JUISi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spkue 3BE3NBI, IIAHETBHI, X BUIUMOE
JIBUKECHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmMa «CreKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I0OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTPEICIICHHS TTOJI0KEHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME KOCBEHHBIX HW3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o0maromiee NOBTOPEHUE.



O0o01eHre U cucTeMaTU3alus COAepKaHUs pa3AenoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKaY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOH cpepax AesITeNbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3HUKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYECHHE ONMMCATEIBHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (yHKIUI
bu3nyeckoil Teopuu, poiib HU3NIECKON Teopur B (POPMUPOBAHUU MPECTABICHUIN
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢puszuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
NnO3HaHUuA: SBICHHUE, HAay4YHbId (DAKT, rumotesa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, OHKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpBI M MX NMPOEKIUU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJHHHUKOB,
OTIpeJIeNIeHHE TUIONIAIN TIIOCKUX PUTYp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MNpPUpONE, KoJeOaTeIbHBIC
JNBWKEHUS B JKMBOM TIPUPOJE, SKOJOTMYECKHE PUCKU TpH MPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, paCIIMPEHUE KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULIUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIE€HA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATH C  COLUMAIBHBIMHU  HMHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO TOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO M NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBbHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OpPa30BaHUIO B 001aCcTH
(bu3KMKHN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKarouled cpeie Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM M0 (PU3HMKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH JEsTeNbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M UCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE el cTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIECICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBhIe nccieaoBareJbCcKHe AeliCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJAO0B ITO3HAHHUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TOJYYCHHIO HOBOIO 3HAHUS, €ro
WHTEPIPETANN, TPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKwy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJUM3UpOBATH 3ajavy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh IIOJIYYEHHBIE B XOJI€ pEIICHUS 3aJad4d  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM UUCJIC NPU U3YyUYCHUH (PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHHMSA TIO0 (QU3NKE B MPAKTUYECKYH 00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIJ€Th HaBbIKAMU MOTy4YeHUs1 HHGOPMALIMK (PU3UYECKOTO COJAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYILECTBISATh IOUCK,
aHalln3, CUCTEMAaTU3allMi0 M HHTEPIpPETalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMSI B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHHs WHGOpPMalWMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha Yypokax (U3UKK U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTHI;

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUTYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessTh poJid ¢ Y4€TOM MHEHHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYAIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHne, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCAJbHbIE YueOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh TIO3HABATENIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTO MPeAMETA HA OCHOBE JIMYHBIX MPEANOYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00J1acTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HaBbIKAMH TIO3HABATEIbHOM pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHus;

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

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ pPe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH CeOsl, TOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl APYTUX IPH aHaJH3€ pPe3ylbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B npormecce moCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIKOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHIKEHHIO LIENH
U yCIliexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE E€HCTBOBATH, UCXOA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCSI YMEHUM



MOHUMATh pOJb (GU3UKA B OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (YHKUIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKU U TEPMOJIMHAMUKHU, POJIb (DPU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHH O PU3NIECKON KapTUHE MHPA;

pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMATbHAs cUCTEMa OTCuéTa, aOCOIIOTHO TBEPJIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEyIIPyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUCYHBIN 3apsisl, OJHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MNPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH UCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATh MEXAaHUYECKHE TMPOLECCHl U  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajie CKOPOCTH M IEepeMeElIeHUs,
3aKkOHbl HplOTOHA, NpUHIMI  OTHOCUTENBHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECHS TBEPAOrO Teia), MPU HSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHbl MOJIEKYJIsApHON (U3MKH U
TEPMOAMHAMHUKHN (CBSI3b  JIaBJICHUS HWACATBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKECHUS W KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUeN TEMIOBOTO JABMKEHHS €T0 YacCTHUI, CBA3b JABJICHHS UAECAJIBbHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MIPU ITOM HCIIOIb30BATh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH
ypaBHeHuss Menneneesa—Knanenpona;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUU 3JIEKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsr apajes i 31€KTPoIn3a);

OMHMCHIBATh (PU3WYECKHUE TPOIECCHl U SBJICHUS, WCIOJB3YS BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPT WS, KHHETUYECKAasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManuy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs WJI€aTbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD SJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsHKEHHOTO IIapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILAS
cuia, CUjia TOKa, HaIlpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KCHHUE YACTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIINS, TIJIABJICHUE U KPUCTAIIM3AllUs], HAPABIEHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUMHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJTYYECHHOW  3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
MCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh a0COIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl W JEIaTh BBIBOJ O CTaTyC€ MPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTe pacyE€THBIE 3a4a4d C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (¢u3MUecKoW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMAaTUYECKWX METOJOB PEUICHUS 3a/ady,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yeCcTBEHHBIC 3ajayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenaoB Kypca PU3NKU, a TAKXKE MHTErpalluu 3HaHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIpOIecCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, & TAKKE PA3yMHOM HCHOJIb30BAaHWU JOCTUKECHHI
HAYKW W TEXHOJIOTUM i1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3NIECKOTO
CONEp)KaHUsI C HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUHU Ui TOWCKa, MepepaboTKU M TPEabsSBICHHUS Y4eOHOW u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyr  HH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

IPOSIBIISIT OpraHU3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBHO PACIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIro W3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALUIO K Oyayiien npohecCUOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBLHOM
U ATUYECKON cdepax NeATeTbHOCTH 4YeJOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (DU3NUECKON TEOpUU — DIIEKTPOJUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTHHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIN O IPUPOJE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIEeH (PU3UUECKUX TEl U MPOLECCOB
(s1BJI€HMIT): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOaHUS, MaTEeMaTHYECKUU MAasTHUK, WJI€aTbHBIHI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMArHUTHOM  WHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NU CO CKOPOCTBIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIIITeNHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJiA
dboTordexra, mepBuiit 1 BTOpoi nmocTynatsl bopa, MpUHIIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajua);

ONKCHIBaTh (PU3UUECKHE MPOLECChl W SBJICHMS, UCIOJIb3Ys BEINYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJICKTPOJBIKYILIAA CHUJA, WHIYKIUS
MAarHMTHOTO IOJIsl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABMKYILASL CHUJIA CAMOMHIYKLIHMH, HSHEPTrUs MAarHUTHOTO IOJS
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAS UHIYKLUSA, CAMOUHIYKIHUS, PE30HAHC, HHTEpPEepEeHLIHS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit 3pdext (hotorddexr), anvda- u 6eTa-pacnasl aep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPAIbHOTO aHaTu3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUIWW MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHue, Co31aBaeMoOe MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIMOJATAIOIINE ACTPOHOMHUYECKUE MOHSATUS, TEOPUH U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
WCIIOJIB30BAaHUEM TMPSAMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJYYCHHOM 3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS,



MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEIUYWH, TPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: INIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKEHHOU
THITOTE3bI;

ONUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;
co0Jro1aTh MpaBuiia 0€30MacHOTO TPY/ia IIPH MPOBEICHUH UCCIICI0BAHUHN B
paMKax  y4eOHOro  SKCIIEpUMEHTA, MpakTUKymMa W y4eOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEILHBIX YCTPOKCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

peliath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYeCKOM MOJICNIbI0: Ha OCHOBAaHWM aHalIW3a YCJIOBUS BHIOMPATh
dbuznyeckue MoJeNd, OTBEUalolue TpeOOBaHUSIM 3aJauyd, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3MUECKUX TEOpHUit
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOJIUTH PaCYEThl HA OCHOBAaHWM MMEIOIIMXCS JTaHHBIX, aHAJIM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C YYETOM MOJYUYCHHBIX
pe3yJIbTaTOB;

pelath Ka4yecTBEHHBIC 3ajayd, TpeOylolne NPUMEHEHHUS 3HAHUU U3
pa3HBIX pa3enoB Kypca (GU3HKU, a TAK)KE MHTErpaIluy 3HAHUN U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKJAa: BBICTPAUBAaTh JOTHYECKYIO
LIETIOYKY PaCCy JICHHUI ¢ ONTOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MIPUHIIUIIOB PA0OTHI U3MEPHUTEIBHBIX TPHOOPOB, TEXHUICCKUX YCTPONUCTB U
TEXHOJIOTHYECKHUX MTPOIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
JESATCIIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3MYCCKHMH IIPOIECCaMH, C
MO3UIINHI AKOJOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHble CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UIECKOTO
COJIEp)KaHHUsI C HCIIOJB30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTHH, IPU ITOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHM JJI1 TIOMCKA, MepepadOTKH U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHNUS HOBBIX 3HAHUH B ITPOLIECCE BBIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHATIBHO PACHIPENEATh AESTENbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXIOI0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTpUBAEMOM TPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODHIIA.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIN METOA NIO3ZHAHUS NIPUPOJbI
1.1 HayunbIi MeTod ITO3HAHUS IPUPOIEI 6 bubmmorera [TOK
' e A PHPOA https://m.edsoo.ru/f16b68d7
Wroro no pazneny 6
Pazgen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunemarnia 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 1
Aunammica 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratuka TBEpaOTO TENa > ! https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 1 1
3aKOHBI COXpPaHEHHUS] B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYIISIPHOKMHETHYECKOU TEOPUU 15 1 bubmmorera [TOK
’ yIp p https://m.edsoo.ru/f16b68d7
b K
32 Tepmoaunamuka. TermnoBsie MalHbI 20 1 nommorexa O

https://m.edsoo.ru/f16b68d7
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13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 DIICKTPHHCCKOE H0J1e 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 Toxi B pasIHBIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazueny 54
Pa3nen 5. PUSHUECKHUM TPAKTUKYM
. bubnuotexa [JOK
> usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro o pazaeny 16
bu6mmoreka [IOK
P 1
CICPBIHOC BpEMA 0 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
= Marmmriioe noze 14 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 13 1
IEKTPOMAHHTHS HHAYKUHS https://m.eds00.ru/39859¢f1
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 M 10
CXaHUYCCKHE KONCOaHHU https://m.edso00.ru/39859¢f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 hitps://m.edsoo.ru/39859f1
23 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHEI https://m.edso0o.ru/39859f1
bubmuorexa [JOK
24 Oriica 23 ! https://m.edsoo.ru/39859¢f1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

5

1

bubmuorexa [JOK
https://m.edsoo.ru/39859ef1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 K - 7| 1
OPILyCKYIAPHO-BOIHOBOM AyailH3M > https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
4.2 D
H3HKa aToMa > https://m.edsoo.ru/39859¢f1
43 ®u3nKa aTOMHOTO SApa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
' YacCTUII https://m.eds00.ru/39859¢f1
Wroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 hitps:/m.cdsoo.ru/39859%f1
Wroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DusiHieckitit MpaKTHicyM 16 16 https://m.eds00.ru/39859%¢f1
Uroro no pazaeny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pa3zneny 15
bu6mmorexa [IOK
P 1
CICPBHOC BpeMt 0 https://m.eds00.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KVIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
| ®duszuka — pyHIaMeHTaIbHas HayKa O | bubnnoreka [JOK
IIpUpoze https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 mo3Hanus npupoasl. Hadmronenue n 1 bubmmorexa LHOK
pHp ' https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pU3HMKe
4 Crnioco0rl n3mMepeHust GPU3NYECKUX | bubnuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTENLHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 bubmmorera [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (M3UKHU B (POPMHUPOBAHUH
6 COB qu;HHoﬁ Ha(b }11)051 IIC)a THHBI 1 bubmmorera [IOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
Jmoaen
Mexannueckoe aBmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | bu6mmorexa [IOK

MCEXaHHUYCCKOI'O ABUXKCHUA. HpﬂMaH n
oOparHas 3a/1a4l MEXaHUKU

https://m.edsoo.ru/e9a52102



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

bubmuoreka [JOK

8 Tpaciropus. Tlepevemerne. https://m.edsoo.ru/30a108a5
CxopocTtb. X mpoekuuu Ha OCH
KOOpAMHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

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
HepaBHoMmepHOe nBUKEHHE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsmosnHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmmorexa LIOK

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

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

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

JIBI/DKteHe 10 OKPYXXHOCTH. YTJO0Bast BuGmrorexa [OK

15 Y JIMHEWHas ckopocTh. [lepron u

yacrora. [[eHTpocTpeMuTeIbHOE U
MIOJTHOE YCKOPEHUE

https://m.edsoo.ru/331961fbe
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KonrponsHas pabora o Teme

bubmuoreka [JOK

16
"Kunemaruka" https://m.edsoo.ru/1242{32¢
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCYETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9¢4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

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

19 BzaumoneiictBue ten. Tperuit 3akoH bu6mmoreka [IOK
Hprorona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUJl.

20 P;)HIGHI/Ie 3:111qu’¢1 pUMEHEHNE bubmorexa LHOK

A P https://m.edsoo.ru/bdf997tb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [TOK
. P 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl

” Cuia TSKeCTu U yCKOpEHHe bubnunorexa [JOK
CBOOOHOTO MaJeHUs https://m.edso0.ru/22757126
JIBrokeHre HeOECHBIX Te U UX

” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnoreka [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

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

ra3e ¢ yu4€ToM CHJIbI COIPOTUBIICHUS
Cpelbl

https://m.edso0.ru/2cb29676
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26 Hasnenue. I'mapocraruueckoe bubmumoreka [IOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka [HOK

27 ITocTynarenbHOE U BpallaTeabHOE bubnuoreka [IOK
IBUKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢

73 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
BparieHus. [liedo cuibl https://m.eds00.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 Permrenue 3amau &

https://m.edsoo.ru/dc1caacO

31 KonrtponbHas pabora no teme bubnnorexka [JOK
"Tunamuka. CtaTuka TBEpaOro tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MmaTepuabHOM TOYKH,

CUCTEMBI MaTepUATbHBIX TOYCK.
32 [lenTp Macc cucTteMbl MaTEpHATBHBIX bubmorexa HOK
P P https://m.edso00.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTPA
Mmacc
Nmrirynbe cuitbl U M13BMEHEHHE
33 HMMITYJTbCa TeJla. 3aKOH COXpPaHEHUs bubmorexa HOK
Y ) P https://m.eds0o.ru/13f0a221
UMITyJTbCa. PeakTUBHOE JIBIKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IOJIAX

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

35 Pewenue 3anau
8 https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM IIE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npenacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
crIIbl. MOIIHOCTH CHJIBI
Kunernueckas sneprus. Teopema 00
N bubnuorexa [JOK
37 W3MEHEHUU KUHETUYECKOU YHEPTUI
. https://m.edsoo.ru/9a5e¢2e¢74
MaTepUaIbHOM TOUKH
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
bu6mmorexa [IOK
38 cwibl. [loTeHManbHas 3HEpPrusl.
https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKopocTb
Tperbst KocMuyecKkas cKopocTh. CBs3b
paboThl HEMOTEHITUATBHBIX CHUJI C
. bubmuoreka [JOK
39 M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 v E:II;GHI/IG Beynj }inrnn JIs1 ueaIbHOM bubmmorexa [TOK
p PHY a a https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
A1 KonrtponsHas pabora no Teme bubmuorexa [IOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuii 0 npupoie
47 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUIKUX U
bu6mmoreka [IOK
43 TBEPABIX TEJ. XapaKTep ABUKEHUS U

B38.HMO,Z[€I>'ICTBPISI qacCTull BEIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepsl MOJIEKYJT (ATOMOB).

bubmuoreka [JOK
44 KomnuectBo Bemectna. [locTosannas
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
Tkana enbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemere sanat https://m.edsoo.ru/1531abas
. bubmuorexa [JOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI hitps://m.cdsoo.rw/1 deb2367
43 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UI€aIbHOM Tase ¢ bubnnorexka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa, n30X0pa, bubmmorexa [TOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 Ocuosroe ypasrenne MKT https://m.edsoo.ru/c8094721
bu6mmorexa [IOK
>3 Pemerve 3anas https://m.edso0o.ru/10265a05
CBs13b a0COTIOTHON TeMIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpeaHEel KHHETUYECKON SHEPTUEN https://m.edsoo.ru/c38af875

MOCTYNATEIBHOIO TEMJIOBOTO
IBIKCHUSA €€ 4acTHI]
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55 O06o001IeHre U cuCTeMaTH3aIus bubnmoreka [JOK
3HaHui mo teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmoamHamMuyeckas CUCTEMA.
3agaHue BHEMIHUX ycinoBui st T/
cucTeMbl. BHeniHue u BHyTpeHHUE
57 mapameTtpsl. [TapameTpst T/I cuctemsl bubmmorexa [IOK
PaMEIpel. H1apaMetp https://m.edsoo.ru/58d38a3
KaK Cpe/IHHe 3HAYCHUS BETUYHH,
OIMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoAMHAMUKH.
58 Camonpown3BoiibHas penakcarus T/ bubmorexa HOK
P p H https://m.edsoo.ru/8ec5120
CHUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojens uieanbHOro ra3a B
59 TepMOJUHAMHUKe. Y CJIIOBHUS bubmnorexa [IOK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VYpaBuenue MeHneneeBa-Knanelipona
60 u I1;.1,1 aXeHHue JJIs1 BHYTPEeHHEN ’ bubnmorera [TOK
P yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxenue 111 BHyTpeHHEN SHEPTUA
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuorexa [JOK
KBazucrarnueckue u HecTaTUYECKHUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
2 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl o rpaduKy mpoiecca Ha pV-
auarpamme

https://m.edsoo.ru/741d5738
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Tennonepenaya xak crocoo

bubmuoreka [JOK

63 M3MCHCHHA BHYTpCHHCH oHeprun /1 https://m.edsoo.ru/3d734561
CUCTEMBI 0€3 coBepIIeHUs PadOThI

64 KonBekuusi, TEMIOnpoBOIHOCTb, bubnunoreka [HOK
HA3JIyYEHHUE https://m.edsoo.ru/157b54cd
KonunuecTtBo TemnoTel. TennoéMKocTh

65 Tena. Y ienbHas U MOJIsIpHast bubmuoreka [JOK
TEIIOEMKOCTH BEIIECTBA. Y IeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILIINBA

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

67 [TonsTre 06 aquabaTHOM Mmporecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso00.ru/d8098824
KonuyecTBo TemnoTs! u paboTa kKak

68 Mepbl U3MEHEHUSI BHYTPEHHEN bubmmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
MamuH. KITJ{ https://m.edsoo.ru/2e945513

71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9

bu6mmorexa [IOK
72 Pemterne safa- https://m.edsoo.ru/b3efal8b
7 DKOJIOTUYECKHUE ACTIEKThI bubnmoreka [JOK

HCITIOJIB30BaHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY KaroIen cpeabl

74 Pemenue 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O0001IeHNEe U CUCTEMATH3AIUA
75 3HaHu# 1o Teme "TepmoauHaMuka buGnnorexa LIOK
P ) https://m.edsoo.ru/28d62b3f
TermoBrIe MAaITMHEI
KontponbHas paboTa mo teme
76 "TepmoanHamuka. TermioBsie bubnnorexa LIOK
p . ) https://m.edsoo.ru/1b6e26c5
MAaIIUHBI
[TapooGpa3oBanue U KOHICHCAIIHS.
bubmuorexa [JOK
77 Hcnapenue u kuneHue. Y aenbHas
https://m.edso0.ru/6f8e¢6777
TEIUI0Ta NapooOpa3oBaHUs
HacgliieHHbIe ¥ HEHACHIIIEHHEIE
napbl. KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH M JaBJIECHUS HACBIIIEHHOTO
73 rapa oT TEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBUCUMOCTH OT 00BEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KUIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTMIOTHAS U bubnmnoreka [JOK
OTHOCHUTEJILHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenne 3amaq
a https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amMopQHbIe Tena. AHU3OTPOIHS

CBOMCTB KPUCTAJUIOB

https://m.edsoo.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuoreka [JOK

82 VY enbHas TenaoTa miaBJICHUs. hitps-//m.cdsoo.ru/6c91 cOF
CyOmumariust
Hedopmariu TBEpAOTO TENA.

23 Pactsxkenne u cxxatue. CaBur. bubmuoreka [JOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TernoBoe pacuIMpeHne KUIKOCTEN U

%4 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEILIOBBIX KOJICOaHUH YaCTHII https://m.edsoo.ru/7baSedf2
BEILIECTBA

85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnoreka [JOK
repexoaax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 YpaBHeHHE TEMI0BOroO O6amaHca hitps://m.edsoo.ru/ab1521 b

bu6nmoreka [JOK

87 Pemenne safas https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42{1{97
x)unkoctu. Popmyna Jlammaca
O0600611eHre U cucTeMaTH3alus

29 3HaHU# no TeMe "ArperaTHbie bubnmoreka [JOK
cocTosiHus BeniecTa. Da3oBbie https://m.eds00.ru/0b52575¢
nepexoanl”

KonTponbHas pabota mo Teme
" bubnmnoreka [JOK
90 ArperatHble COCTOSIHUS BEIIECTBA.

®da3oBble nIepexoab"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

91 AJIEKTPUYECKUX 3apsi0B bubmmorexa [IOK
P PAAOB. https://m.edsoo.ru/1aff445f
[IpoBOIHUKY, TUITEKTPUKHU U
MOJYTPOBOIHUKU
DneMeHTapHBIN AEKTPUIECKUI
92 3apsj. 3aKOH COXpaHEHUs bubmmorexa [IOK
DAL P https://m.edsoo.ru/f49afd24
3JIEKTPUYECKOT0 3apsiia
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.edsoo0.ru/445b7746
bubmuorexa [JOK
94 Pemrenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HJOK
Ha JIEKTPUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaNPsLKEHHOCTHU AJIEKTPUUECKOTO bubmmorexa [OK
P P https://m.edsoo.ru/3dac6957
noist. OTHOPOJTHOE IIEKTPUUYECKOE
rnoJse
IloTeHnuansrHOCTE
97 AJIEKTPOCTATHYECKOTO MoJid. PazHOCTH bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAMPSKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
08 AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK

[ToTeHman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MTOTEHIIUAJIOB JIJIs bubmmorexa [IOK
P 1 A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unumn bubnuoreka [IOK
3JIEKTPUYECKUX IMOJIEN https://m.edsoo.ru/Ocfedab6e
bu6mmoreka [IOK
101 P
cleHie sanat https://m.edsoo.ru/52582263
102 ITone Toueunoro 3apsaa. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 1O
103 00béMy 1rapa. ITose paBHOMEpHO bubmorexa LHOK
y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
roJsie. Y C0BUe paBHOBECUS 3apsI0B https://m.edsoo.ru/32405¢eab
105 JIMDIEeKTPUKY U TIOJTYIIPOBOTHUKH B bubnmnorexa [JOK
3JIEKTPOCTATUYECKOM [OJIE https://m.edsoo.ru/060ebab5s
Kongencarop. D1neKTpo€MKOCTh
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [TOK
A pa. p https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHAEHCaTopa
107 [TapamtensHOE COEIUHEHNE bubnnorexka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnemoBaresHOE COETUHEHE bubmuorexa [JOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apssKeHHOTO KOHAEHcaTopa bubmmorexa [TOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040
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JIBr>keHUE 3apsKEHHOM YacCTULIBI B

bubmuoreka [JOK

111
OJHOPOJTHOM BJIEKTPUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
O060011IeHre U CUCTEMATU3AIIHS
113 3HAHUM 1O TeMe "DNeKTPUIECcKoe bubmmorexa [IOK
! P hitps://m.eds00.ru/5752603f
noie
114 KonTponbhas padota no teme bubnnorexa [HOK
"DnekTpuueckoe nosie" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
T https:/m.edsoo.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOT'0 TOKA
116 Hcrounuku Toka. Hanpskenue u bubnunoreka [JOK
S/C https://m.edsoo.ru/0839al115
117 3akon OMa 1t yqacTKa LETH. bu6mmoreka [IOK
DIEeKTpUYECKOEe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €0 bubnnorexka [JOK
JUTAHBI ¥ TUTOIAINA MOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY aenpHOE COMPOTHUBIICHHUE BEIIECTBA. bubnmnoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIeIbHOE,
120 CMEILIAHHOE COCIMHEHNE bubmmorexa [OK
A https://m.edso0.ru/236£7e07
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
121 aneKTpudeckux nenei. Ipasuna

Kupxroga

https://m.edsoo.ru/1794cf37
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bubmuorexa [JOK

122 | Pemmenue 3anad https://m.eds00.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢
bubmuoreka [JOK
124 Pemenue sanas https://m.edso0.ru/6761bf0f
MOoIIHOCTE 3IEKTPUIECKOTO TOKA.
125 TeHHIOBasI MO HOIZTB BEIJICIIsIEMAs] Ha bubmorexa HOK
. B » BEAL https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 71 OJIHO#M (3aMKHYTO ) bubmuorexa [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221{40fb
bu6mmoreka [JOK
129 Pemerue sanau https://m.edso00.ru/3580b679
bu6mmoreka [JOK
130 MomHOCTS HCTOTHHKA TOKa https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 Koporkoe sambikanme https://m.edsoo.ru/546£5632
132 Konnencarop B 1ienu mocTOSSHHOTO bubmuorexa [JOK
TOKa https://m.eds00.ru/35368f3¢
bubmuorexa [JOK
133 Pemenue 3anas https://m.eds00.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"TIoCTOSIHHBIN 71EKTPUUECKUIN TOK"

https://m.edsoo.ru/a7340a29
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Pemenue 3agay no teme

bubmuoreka [JOK

135
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3anau o reme bubmuorexa [JOK
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o teMe "llocTosHHbBIN bubmmorexa [TOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubnuorexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
139 a3JII:‘E)HI)IX BE efTB f;lneK WYECKUM bubmmorexa [JOK
P HHIECTE: P https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXMpOBOANMOCTD
DIEeKTpUYECKH TOK B pacTBOpax U
140 acriaBax 3JIeKTPOJIUTOB. 3aKOHbI bubmmorexa [TOK
p p ) https://m.edsoo.ru/4b423491
®Dapages 1S AIEKTPOIn3a
bu6mmoreka [JOK
141 C) i all
JICKTPUACCKHIH TOK B Trasax. 1L1asma https://m.eds00.ru/92d92176
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKUN TOK B bubnnorexka [JOK
[OJIYIPOBOIHUKAX https://m.edsoo.ru/ab61c660
bu6mmorexa [IOK
144 ITo OBO OBBIE 60
TYTPOBOIITHIOBHIE MPHOOPH https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpsKEHUS B LIETIH TOCTOSIHHOTO

TOKa IIPY IOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTEITHHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIENICHUs
MTHOBEHHOU cKopocTh"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
nnu "HccmenoBanne 3aBUCMMOCTH
MyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

Pu3nYeCcKuil NPAKTUKYM IO TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY>KHOCTH C ITIOCTOSIHHOH 1O
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpaieHus KOHUMYECKOTo
MasiITHUKA OT €ro MapaMeTpoB"

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH

bu6mmorexa [IOK
https://m.edso0.ru/6960b6ef

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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CWJIBI TIPU ABMXKCHHUH OpycKa 1o
HaKJIOHHOM TJIOCKOCTHU" WK
"[IpoBepka rurnoTe3sl 0
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

Ou3nyeckuil MpakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
1 PE3UHOBOM 00pasIie, OT X
nedopmanuu” wim "U3ydenue
IBIKEHUSA CUCTEMBI TN, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
010K"

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

152

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ko3P PuIieHTa TpeHus
10 BEJINYMHE YTIIOBOTO
kod(pdurmenta 3apucumoct FTp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
MEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" unu "M3yuenue nBM>KeHUA
rpy3a Ha Bajlly ¢ TpeHHEM"

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

153

W3UYECKUN IPAKTUKYM I10 TEMeE

o yM
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHncrpynposanue
KPOHUITEHHOB U pacy€T CUII
ynpyroctu" uinu "N3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOWYMBOCTHU TBEPIOTO TEINA,
HMMEIOILETO TUIOIA/lb OMOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenne
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/8561b28e
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Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
WCIIOIb30BaHue IU(PPOBOI
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3y4yenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

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

156

Pu3NYECKUil IPAKTUKYM IO TEME
"N3mepenue yaenbHoi
ternoéMkocT" unu "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue anradaTHOTO
npouecca" unu "M3yuenne

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHApEeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TemIOThI
maBieHus apaa" uim "U3yuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3J/lyXa U OIlEHKa MacChl IapoB B
nomenieHuun". U3mepenue
KOX(PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6bl1a23b5

158

159

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmtoienne npeBpaiieHust SJHEpruu
3apsHKEHHOT0 KOHEHCATopa B
SHEPTUIO U3ITYYEHHUS CBETOIUOAA" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacrnipenienenue pa3HOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEITUHEHUHN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenpHOro
CONPOTHUBJICHHS TPOBOJIHUKOB" WIIH

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

bu6mmorexa [IOK
https://m.edsoo.ru/2b179d98
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"HccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue

bu6mmoreka [IOK

160
3aBUCHMOCTH COTIPOTUBIICHUSA https://m.eds00.1ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTyps”
nny "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O000IIEHNE 1
161 CI/ICTI;)MaTI/ISZI_II)I/IH 3HAHUI MO TeMe bubmorexa HOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIiil ypok. O6006111eHIE 1
162 CI/ICTEM&THSZII;)I/ISI 3HAHHUHU 110 TEME bubmaorexa LIOK
" " https://m.edsoo.ru/3149956b
JmHamMuka
PesepubIiit ypok. O6006111eHIE 1
P P . bubmuorexa [JOK
163 cHCTeMaTH3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTro Tena
PesepBHrIit ypok. O6001IeHNE 1
164 CI/ICTIe)MaTI/ISZP WSl 3HAHUH IO TEME bubmorexa [TOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUSI B MEXaHUKE
PesepBHeIit ypok. O6001ICHNE U
165 CUCTEMaTHU3allis 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de148976
teopun"
166 PezepBHblit ypok. O6o011eHUE 1 bubnuoreka [IOK

cucreMarmu3anuia 3HAHUM 10 TEME

https://m.edsoo.ru/Obec77¢c1
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"TepmoauHamuka. TernnoBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1

167 CHCTEMaTHu3alMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBbIe nIepexoan"

PesepsHElil ypok. O0001IIEHNE U
P P " bubmuorexa [JOK

168 CHUCTEMATH3a 3HAHHUH 110 TEME 1
MCTEMATHIAMI SHARMH 0 TeM https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe mose"
PesepBHrlit ypok. O60011eH1E 1

169 cucTeEMaTH3alMs 3HAaHUI IO TEME 1
"ITocTOSHHBIN NEKTPUUECKUN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/3cae6dal

PesepBHrlit ypok. O600111eH1E 1
170 cucTeMaTu3alus 3HaHUM 110 TeMe 1
"ToKM B pa3IM4HbIX cpenax”

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 170 8 16
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11 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
B3aumMopeiicTBre MOCTOSIHHBIX
bubmuorexa [JOK
1 MarHuTOB U IPOBOJIHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nojue. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.

) [IpuHuun cyneprno3uumn 1 bubnuorexa [JOK
MarHuTHbIX nosieu. Jlunun https://m.edsoo.ru/4clabccb
MarHuTHON MHAYKIIMU

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

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

bu6mmoreka [JOK

5 Pewmenne 3ana 1

tenm s https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. ) bubmuoreka [IOK
DNEeKTPOU3MEPUTEIHLHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON ) bubnnorexka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

bubnnoreka [JOK
8 Pemenue 3amau 1 nonnotexa 11

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

9 Pao JI
aboTa CHIIBL JIopetia https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
CHICHHE 3a/1a1 hitps://m.eds00.ru/93617bd9
MarauTHoOe I0JI€ B BEIIECTBE.
11 deppoMaraeTuky, napa- u bubmnorexa [IOK
pp > 114p https://m.eds0o.ru/30f9608
JHaMarHEeTUKH
OCHOBHBIE CBOICTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruutHoe 1oJe" https://m.edso00.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruutHoe 1oJe" https://m.edsoo.ru/41c4aec8a
SIBIIEHME DIEKTPOMArHUTHOU
15 HH uu. IToTok BekTOpa bubmmorera [TOK
YKL N P https://m.edsoo.ru/b3efalcl
MarHUTHON UHAYKIIMH
bu6mmoreka [IOK
16
IC upyKivm https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKITNH bubnuorexa [JOK
Qapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubmuorexa [IOK
Toku @yko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.eds00.ru/0235cc02
b K
20 Pemenue 3amau nomorexa O

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

21 I1 Jle
PapuiIo JIeHHa https://m.edsoo.ru/bbc22726
NunyktuBHOCTh. Karymka

” WHIYKTUBHOCTH B LTI bubmuoreka [JOK
HOCTOSIHHOI'O TOKa Bxoanas https://m.edsoo.ru/621eae9d
JIMArHOCTHUKA

7 SAsnenue camonnaykiuu. IC bu6mmorexa [IOK
CaMOMHIYKIUU https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHuTHOTO TOJISl KaTYIIKU bubnnoreka [JOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOadl1

bubmuorexa [JOK

25 Pemenue 3ama

HHCHHE Sanad https:/m.eds00.ru/8869d2b
O00011IeHIE U CUCTEMATU3AIUS
26 3HaHUH 10 TeMe bubmorexa HOK
https://m.edsoo.ru/76484025
"JnekTpoauHaMuka"

7 KonrtponbHas pabora no teme bubnnorexka [JOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub 1OK

noInoTeEKa

28 CB00OOIHBIE KOJIEOAHUS.

a https://m.edsoo.ru/7¢1db385
I"apmonnueckue KonedaHus
Kunematuueckoe 1 JUHAMHYECKOE
29 OIMCaHUE KOJIe0ATENBHBIX bubmorexa LIOK
. https://m.edsoo.ru/87¢e9498
IBIDKEHUHN
DHepreTuieckoe onucanue. BeiBos
IUHAMHAYECKOTO OIMMCAHUS
. bubnmnoreka [JOK
30 TapMOHHMYECKHUX KOJIeOaHUHN U3 MX

OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edso0.ru/e3¢99692
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bubmuorexa [JOK

31 A o 5
MILTHTYa 1 Gasa Konebanui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepron MaeIX CBOOOIHBIX
pred . 8 bubnmoreka [JOK
32 KOJIeOaHUIT MaTEMaTHIECKOTO
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH PYKUHHOTO MasiTHUKA
3aryxaroliue KoiaeOanusl.
33 BLII}-IfX Z-II-IHBIC KoJIeOaHus bubmmorexa LHOK
YA ' https://m.eds00.ru/72¢93d09
Peszonanc
bu6mmorexa [IOK
34 A o
BTOKOICOAHIA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "Mexannueckue
36 KOJIEOAHUS B MY3BIKAJIbHBIX bubmorexa [IOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IeHrEe U CUCTEMATH3AIHS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmmorexa [IOK
" https://m.edsoo.ru/eb84182f
KOJIeOaHNA
18 DNEeKTPOMarHUTHHIE KOJIEOaHHUS. bubnmoreka [JOK
KonebaTtenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK
39 .
aMIUTUTYZOM CUJIBI TOKA B https://m.edso0.ru/0939afl
KoJe0aTeTbHOM KOHTYpE
40 3aKOH COXpaHEHHS YHEPTUU B bubnnoreka [HJOK

uJeabHOM KoJie0aTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE

bubmuoreka [JOK

41 €0 .B e e
KOTCOAHHA. BRIHYIICHIH https://m.edsoo.ru/5¢668619
AJICKTPOMAarHUTHBIE KOJICOaHMS
IlepemenHsbIi TOK. Pesucrop u
42 KOHJICHCATOP B LIENU MIEPEMEHHOTO bubmmorexa [IOK
A pB I P https://m.eds00.ru/84836152
TOKa
13 Karymka UHIyKTUBHOCTH B LIEN bubnuoreka [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa I 2IEKTPUYECKON Lienn bubnnorexa [HOK
MIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOo1mHOCTh IEPEMEHHOT0O TOKA.
45 AMIUITMTYIHOE U JIEVCTBYIOIIEE bubmorexa LHOK
A A yIom https://m.edsoo.ru/lcac6edc
3HAYEHHUE CUJIbI TOKA M HAIIPSAKEHUS
46 Pe3onanc B a5iekTpUUeCKOi 11enu bubmorexa HOK
P t https://m.edso00.ru/087506df
bu6mmoreka [IOK
47 Pemenue 3agau
A https://m.edsoo.ru/al6836a4
Nneansubiif Tpancdopmatop.
43 [TIpousBoacTBo, nepenaya u bu6mmoreka [IOK
notpeOiIeHne IeKTPUIecKoil https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE AICKTPOIHEPTHH.
49 KynbsTypa ncnonb3oBanus bubmorexa [TOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
YKU3HU
bubmuorexa [JOK
50 Pemrenue 3amau nonmoreka L1

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

51 P
clieme sanad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATU3AIUS
52 3HAHUH 110 TEME bubmorexa LOK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHnudeckue BOJHEL.
53 XapaKTepUCTUKU MEXaHUIECKUX buGnnorexa LIOK
P p https://m.edsoo.ru/a58¢e109f
BOJIH
54 CBoICTBa MEXaHUYECKUX BOJIH bubmmorexa LHOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 . X
3ByK. XapakTepHCTHKH 3BYKa https://m.edsoo.ru/138b6f09
56 Wudpassyk u yiaprpa3syk. Lllymosoe bubnnorexa [HOK
3arpsI3HEHUE OKPYKAKOLIEH CpeJIbl https://m.eds00.ru/7380038f
bu6mmoreka [IOK
57 P
Clietme sajad https://m.edsoo.ru/cfd918bf
53 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 IIprnMenenne 31EKTPOMArHUTHBIX bubmmorera [TOK
p p https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE U OBITY
[TpuHIUTIB paTnOCBA3U U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl

https://m.eds00.ru/9196f1{8
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KonrponsHas pabora o teme

bubmuoreka [JOK

62
"Konebanus v BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacrpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemienue 3aga4 Ha npUMEHEHUE
64 3aKOHA IIPSIMOJIMHEIHOTO bubmorexa LOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHUs CBeTa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
M OTHOCHUTENIBHBIN ITOKa3aTelb
66 npenomiienns. [loaHoe BHyTpeHHEE bubmmorera [TOK
p ’ _ yIp https://m.edsoo.ru/bc2e55¢cd
otpaxeHnue. [IpenenbHblil yroiu
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAKEHUS U MPETOMIIEHHUS bubmorexa LHOK
P p https://m.edsoo.ru/49d830a9
cBeTa
Xonx nydeit B mpusme. Jlucnepcus
68 cBera. ClOKHBIH cocTaB 0€JIoro bubmorexa LOK
) https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInH3bl. @OKYCHOE pacCTOsIHUE U bubnnorexka [JOK
ONTUYECKAs CUJIa JIMH3bI https://m.edsoo0.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
1 UX CUCTEMaX. YBEJIMUCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHue
. bubnmoreka [JOK
71 M300paXeHU, MOJTy4aeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868109
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bubmuorexa [JOK

72 I';ma3 xak onTHyeckas CHCTEMA hitps-//m.cdsoo.ru/ccd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HMYECKOH bubmorexa LOK
p P https://m.edsoo.ru/cd174al10
OITHKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
HU3MEpPEHHUs https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
s Jlucniepeus ceera https://m.edsoo.ru/1el6cchbe
bu6mmorexa [IOK
u
76 HTepepeHI caeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubmmorexa LHOK
™ https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
CIICHHE 31t https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
I1
& PMMCHCHHC HHTEpdCpeHLIN https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jingpaxuus caera https://m.edsoo.ru/12ed04b5
21 HudpakimonHas pemeéTka. Y cioBue bubnnoreka [JOK
HaOII0/IEHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bu6mmoreka [IOK
82 P
ClLeHHe 3ajad https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmmorexa [IOK

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

85 CBeToBbIC ABJIICHUS B IPUPOJIE
https://m.edsoo.ru/0b36363d
26 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonrponsHas pabora o teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
DIIEKTPOAMHAMUKHY U IIPUHITUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
29 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOM
untepal. [IpeobpazoBanus
90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnoreka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI
91 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U
92 HMITYJIbCOM PEISTUBUCTCKOU bubmmorexa [TOK
https://m.edsoo.ru/b6258ffa
YaCTHI[bI. DHEPTHUS TTOKOS
bubmuorexa [JOK
93 PaBHOBECHOE TEIIIOBOE U3TyUEHNE
https://m.edsoo.ru/f54035a5
94 3akoH cMelieHus Buna bubmmorera [TOK

https://m.edsoo.ru/1¢5{f752
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95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
doTOoHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
%6 IHEprust M uMITYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHILITEHHA 115
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- BP patui https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.eds00.ru/64b4f966
. bubnuorexa [JOK
100 BoiHOBEIE CBOMCTBA YaCTHII hitps-//m.cdsoo.ru/f59cfeec
Bounnusl ne bpoina. /[iinaa BOJIHEL ¢
101 b OﬁHHIlld aiMe BI J(:)[6J'IaCTI/I ’ bubmmorera [TOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKaJIU3ALMH IBHXKYIIEHCS YaCTULIbI
102 KopnyckynsapHoO-BOJIHOBOH AyaIU3M bubmmorera [TOK
PHyCKY AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpUCTauIax https://m.edsoo.ru/30dbal8&c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubnnorexa LIOK
P P o 1 https://m.edsoo.ru/65783dec
Heonpenenénnocteit [ eiizendepra
bubmuorexa [JOK
105 P
CUICHNE TPadUICCKiX 33724 https://m.edsoo.ru/e70195bd
106 Pemrenne pacu€rHbIx 3a1a4 Buommorexa LOK

https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/30dba18c
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KonrponbHas pabora o remam:

" "o bubnuorexa LIOK
107 OCHOBB{CTO ’ KnopnyCKmepHo- https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 I A TI:[TOMa bubmuoreka [JOK
aroma. LulaneTaptas Moy https://m.edsoo.ru/312b750a
Pesepdopna
bubmuoreka [JOK
109 Hoctyxarst bopa https://m.edsoo.ru/404dfa%a
110 Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
DHEPruM aTtomMa BOAOpoaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
HU3JIyYEHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmorexa [IOK
112 Hasep https://m.edso00.ru/2288a0c4
Hyxknonnas monens siapa
I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
113
MaccoBO€ 4YMCIIO sAapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKoH paJiMOAaKTUBHOIO pacnaja.
CaolicTBa MOHU3H ero
14 . Iffom Bu6miorexa [OK
HSIYACHHA. BIHARAC https://m.edsoo.ru/aab98bef
PaaNOAKTUBHOCTH HA KUBbIE
opranusmsl. Jlozumerpus
DHeprus cBA3M HYKJIOHOB B Si7Ipe.
SAnepnsbie cuibl. [ledext maccsl
AeP Jled Bu6miorexa [OK
115 anpa. Slnepusie peakuuu. nepHeie

peaxTopsl. [IpoGiembt
YIPaBISIEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTMUECKNUE ACIIEKTHI
pa3BUTHUSA AIEPHOMN SHEPTETUKH

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

116 B3auMOJAcUCTBUA. BapruoHbl, ME30HBI buGnnorexa LIOK
- ap ’ https://m.edsoo.ru/1ac08aSb
u aenTonsl. [Ipencrabnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncrBo usndeckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHNE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeTO bl https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PaJUOTEIECKOINBI bubnnorexa LIOK
> P i https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpKHE 3BE31bI, IIIAHETHI, UX BUAUMOE bubmmorera [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIJKCHHE
Conneunas cucrema. CoOJTHIIE.
bu6mmorexa [IOK
122 CorHeuHast akTUBHOCTE. MICTOUYHUK

sHeprun CoJiHIA U 3BE3]

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

bubmuoreka [JOK

123
"CreKTpagbHbINA KIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"

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

CoBpeMeHHbIE PEACTABICHUS O
125 MPOUCXO0KJIECHUU U SBOJIIOIUU bubmmorexa [JOK
P A . 1 https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hamma ["anakTuka.
126 Tunbl ranakTuk. YEpHbIE ObIPHI B bubmmorexa [IOK
P AR https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTHK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3Jy4yeHue

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTrka https://m.edsoo.ru/ce234633

129 Hepewménnsie mpobiembl bubnnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKUl IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIu
"HccnenoBanue QelCTBUS

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

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpenenieHue MarHUTHOU
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

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

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenune neprojia CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB"

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

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@u3NYECKU NIPAKTUKYM IO TEME
"HccnenoBanue nepeMeHHOr0 TOKa
4epes MOCIIe0BATEIbHO

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

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

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

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatess
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepeHne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879{b3f

140

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmonenue qudpakumm,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

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

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YacTHUI] B MArHUTHOM 110J1€e)"

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢47
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142

143

144

145

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dbotodrddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

Ou3nyeckuil MpakTUKyM IO TeMe
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeTpa”
win "M3ydenue nornomienus 0eTa-
YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH [T OTIPEEIICHUS
IOJIO)KEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKOILTIEHH"

bubmuoreka [JOK
https://m.edsoo.ru/eb916182

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

bubmuorexa [JOK
https://m.edsoo.ru/1072021e
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O06001IeHre U cHCTeMaTH3alus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOH,

bubmuoreka [JOK

146 . .
TEXHOJOTMYECKOH, COLUAILHON U https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YyejoBeKa
O00011IeHNE U CUCTEMATU3ALIUS
147 3HaHui. Ponb u Mecto ¢pusuku u bubnuorexa [JOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edsoo.ru/18f19f7¢c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHu#. Ponb pusnyeckoit Teopuu B
OPMHUPOBAHHH MPEICTABICHUM O
148 iﬂgﬂquOf/’I Ka TiHe MHUpa, MECTO bubnnorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PSALy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABJICHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHui 1Mo TeMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3AIIHS bubnmoreka [JOK
3HaHu# 1Mo treme "Jlunamuka" https://m.edsoo.ru/2dtbafc5
O06o001IeHre U CUCTEMaTU3AIHS
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmmorera [IOK
: P https://m.edsoo.ru/3ccad82e
Telna
O06001IeHre U CUCTEMATU3AIIHS
. " bubmuorexa [JOK
153 3HAHUM 1O 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 .
MOJIEKYJISIPHO-KHHETHYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATHU3ALIS
. " bubmuoreka [JOK
155 3HaHu# 1o teMe "TepMoauHaMuKa.
" https://m.edsoo.ru/c63f7c10
TemnmoBbie MaIIMHEL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coctosuud Bemniecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
oJje
O000I11IeHNE U CUCTEMATHU3ALIUS
o " o bu6mmoreka [JOK
158 3HaHui 1o TeMe "IlocTosHHBII
. " https://m.edsoo.ru/71453ee6
AIEKTPUUYECKUIN TOK
O000I11IeHNE U CUCTEMATU3AIUS
159 3HaHUH 110 TeMe "ToKHU B pa3InyHbIX Brbmmozexa [IOK
" P https://m.edsoo.ru/3d40077a
cpenax
O0001IeHre 1 cCUCTEMAaTU3aIIHS
. " " bu6mmorexa [IOK
160 3HaHHuH 110 TeMe "MarauTHoe I10J1e
https://m.edsoo.ru/3b4c06ae
[IpomexxyTouHas arrectanus
PesepsuEblil ypok. O0001IIEHNE 1
P P . bubnmnoreka [JOK
161 cucTeMaTHu3allus 3HaHUl o TeMe

"OnekTpoMarHuTHas UHAYKIUs"

https://m.edsoo.ru/053e¢2248
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PesepBHelil ypok. O000IICHHE 1

162 CHCTEMAaTH3aIHs 3HAHUH I10 TeEME buGnnorexa LIOK
1t https://m.edsoo.ru/d6310bfd
"Mexaunueckue koneoanus"
PesepBusblil ypok. O000IIEHNE 1
163 CI/ICTI;MaTI/BZp WS 3HAHUU 110 TEME Bubmorexa ITOK
, B " https://m.edsoo.ru/5e2bb83d
'"DneKTpOMarHUTHBIE KOJICOaHMS
PesepBHrlit ypok. O60011eH1E 1
L64 CHCTEMAaTHU3allisl 3HAHUH 110 TeMe bubmuorexa [JOK
"MexaHn4yecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
165 cHCTeMAaTH3alis 3HaHUH 10 TEME
" " https://m.edsoo.ru/52ad1603
Omruka
PesepBusblil ypok. O000IIEHNE 1
P P . bubnuotexa [JOK
166 cucTeMaTHu3allis 3HaHui 1o TeMe
https://m.edsoo.ru/5beclc65
"Ocuosbl CTO"
PesepubIiil ypok. O6006111eHIE 1
167 CHCTEMATHU3allus 3HAHUM 110 TEME bu6mmoreka [IOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepsuEblil ypok. O0001IIEHNE 1
168 CI/ICTIe)MaTI/ISE}IIp WS 3HAHUU 10 TEME bubmaorexa LIOK
" 1 " https://m.edsoo.ru/1£511654
dusuka aroma
PeseprubIil ypok. O60061eHIE 1
169 CHUCTEMaTHU3aIUs 3HAHUH 110 TEME bubnmnoreka [JOK

"®du3nka aTOMHOTO siApa 1
3JIEMEHTAPHBIX YACTHUIL"

https://m.edsoo.ru/905¢5¢ce0
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PesepBHelil ypok. O000IICHHE 1

bubmuoreka [JOK

170 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1 hitps-//m.cdsoo.ru/2bfibo4c
"DnemeHThl acTpopuzuku"
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/2bffb94c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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