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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHOM TporpaMmsl, ipeictaBieHHbIx B @I'OC COO, a Takxke
c yuéroM (enepasbHONH paboueir mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yomnx OCHOBHbIE 00pa30BaTEeIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHyEMYIO IMOCJIEI0BATEIbHOCTh U3YUCHHUS TEM M pPa3JeioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroniuxcs.
[TporpamMMa mo ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
cTpaTernd OOYy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAU30BAThH
3aJja4i MPOPECCUOHANIBHON OPUEHTAIMH, HAPABICHO HA CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM Ka)AbIM
OOy4JaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHUpyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM il pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYarolIUXCs, OCBOMBIIMX
nporpaMmy 1o Gpu3rKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (pu3HKe BKITIOYAET:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYEHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabOvHX MpoTrpamm.

[TporpamMMa no ¢pu3nKe HE CKOBBHIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
IPEIOCTaBIIAET BO3MOXKHOCTU I peaju3ald Pa3IUYHbIX METOJUYECKHX
MNOJXOJOB K NpenoAaBaHuio0 (U3MKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTeTFHOM YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbINH Kypce GU3HKH — CHCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW ONpENeIuIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBoOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B OpMHUpOBaHNE YMEHUIN MPUMEHSITh HAYYHBIM METOJ| MO3HAHUS
IIPU BBIMOJTHEHUU UMU YYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA Ui, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoea wyenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce SBISIETCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpuBarOTCsS Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKkke O0O0CYXICHUS
npo6JieM pallOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJiepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s gusuku peanuzanust 3Tux
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTANIbHBIE YYEHHUUECKHE OIBbITHl MPH H3YYEHHUH HOBOIO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTuKyM
npoBoauTcs 6o B koHIEe 10 m 11 kmaccos, mubO TOCIE MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIacCOB. BTopoii cnocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiecce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOrO BUIA 0€3 MOIIaroBOM HHCTPYKIIMH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKTUKyMa IpPEICTaBICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTEIBLHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHMUST W OCHamleHusi kabunera ¢usuku. [Ipum sToM oOecmeunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU DIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a/1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK M HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PU3NYECKHUX
SIBJICHUN U MPOLIECCOB B OKpYXAloUIeH >KU3HU, TpeOyrolue BbiOopa pu3nYecKoit
MOJIEJH JIJIsl CUTyallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOs€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBUAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o (pu3nKe yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JemoHCcTpanimoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMECHEHHIA.

JlaGopaTopHoe 00OpynOBaHHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBAaHUSI JOKHBI OBITH TOCTPOECHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOPHUH.

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

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOyYaromMXcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4YEHHs] OCHOB
CTPOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHUpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUECCKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUNA O POJIM (PU3UMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHEeMy 00Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTxeHre 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CpEHEro 00111ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMUpOBaHHE YMEHUHN NMPUMEHSITh TECOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJEINIM, ANEKBaTHOW YCJIOBMSM 3a/adyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOIO IUIAHWPOBAaHUSA W IPOBEACHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTanud  HHpOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

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

pa3BuTHE HHTEpeca K chepam npodeccuoHaIbHON NeSTEIbHOCTH, CBI3aHHOM
C (PUBHKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (GPU3HKO-TEXHIUUECKOTO TIPOQHIIS.

Ha uzyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B TporpamMme Mo (QHU3MKE TMEpeYeHb JIAOOPATOPHBIX W
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUM.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

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

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UAcATbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUYCUHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKast TEOpHsl.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIHBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nadoparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(GbU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

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

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUaIbHON TOYKH OT BPEMEHH U HX
rpaduky.

CBobOonHOe mMmajneHue. YCKOpeHHe CBOOOHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMSL.

Crioco0ObI uccIeI0OBaHMsl IBUKEHUIA.

NnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUMN C UCTIOIb30BAaHUEM MEXAHU3MOB.

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

HaGnronenue aABMKeHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSMOJUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpoIIeHHOro TOpU30HTaNIbHO. [IpoBepka runoresbl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA U
Ha4aJIbHOM CKOPOCTBIO Tea.

W3yuyeHne NBHKEHHS Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TIEpHOJIa OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI M OT reorpaduiyeckoi MUpoThl. J{BUKeHHuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckasi CKOPOCTb.

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydyeHne IBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ci10Bus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu.

VY cIl10BUSL paBHOBECHUSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccenenoBanye ycllOBUM pPaBHOBECUS TBEPAOIO TeJd, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 mexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O cCOXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM MepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHONW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HeEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM ToJie. [loTeHnmansHas 3Heprus Tenna
B TPABUTAIMOHHOM TMOJi¢ OJHOPOAHOro mapa (BHYTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

N3mMeHeHne 3HEpTUn Telia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLIHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

HN3mepenue umiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenune Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne COXpaHeHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TpEHUsI.

OmnpeneneHue pabOThl CHIBI TPEHUSI TPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrkeHue. XapakTep JBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTpOEHHs Ta3oB, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenscust.

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

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

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

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputrsxeHre MOJIEKyJI.

Mogenu KpuCcTaINIMYECKUX PELIETOK.

Habmroenue u ncciaenoBaHue U30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSYEH U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro mpounecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mmpoliecca.

N3yuyenue n3ob6apHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAYCHUS BEJIMUUH, OITMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

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



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa n BbIpaXeHUE JUIsl BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH YHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

KomnuectBo Ttermnorel. Tenno€MKOCTh Tena. YaenbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YjenbHas TeIIoTa CropaHus
tormBa. Pacuér konuuecTBa TemuoThl mnpu  Teruonepenaude. I[lonstue 00
aauabaTHOM IpoIiecce.

[lepBblii 3aKOH TeEpMOAMHAMUKHN. BHYTpeHH s dHEeprus. KoimuecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUd TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne! aecTBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUraresieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHHYecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTHIU3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOIO HAcOoca, yTHIIM3alHs OMOOPraHUYECKOTO TOILINBA JIJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuN.

Bo3aymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue anqnabaTHOro npouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TEIoTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAchIIeHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO IMapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tlapa. 3aBUCMMOCTh TEMIIEPATyphl KUIIEHUSI OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaiudsauus. YJIellbHAsg TEIJIOTa ILUIABJICHUS.
CyOnumariusi.

Hedbopmaruu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacmmpeHue XKUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JUHEHHOE
pacimpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KaYECTBEHHOM yYpPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUE TEMI0BOTO OagaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanusspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4ecknue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIAKUE
KPUCTaJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TermnoBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanye HarpeBaHus U MJIaBIEHUS KPUCTANINYECKOIO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenne moayis FOnra.

HccnenoBaHne 3aBUCHUMOCTH  JAeopMalii  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekrpoauHamMuKa.

Tema 1. dnexmpuueckoe noie.

OJnekTpu3alus Tel U €€ MpOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKA U MOJYIPOBOAHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyroHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUECKUE 3aPs/Ibl.

Hampsoxk€anocts  anekTpuueckoro  moyid.  [IpoGueiit  3apsn. Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIsl. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsda B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenman snexkTpocTaTuyeckoro noss. Csi3b HANPSXKEHHOCTU MOJIS U Pa3HOCTU
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLny SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro no 00béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOU
OecKOHEUYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OTUX TOJEH W
AKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPS/IOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHue KoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

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

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpocTtatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

O1eHKa cUjl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIUAJIOB (HampsKEHMS ) pu
MOCJIEIOBATEILHOM COESMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUecKuili mok.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenne U n O/1C €.

3akod OMa JJ1sl yyacTKa [eu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBuna Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coennHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXKY MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKmMuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejiena u3MepeHus amnepMerpa (BoiabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast IIPOBOJIUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS] TUCCOLIMALIMS.
OnekTtponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE ME/IU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsaa M IPOBOJAUMOCTD BO3yXaA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmroienne amexTpoiusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYeCcKUil MPAKTUKYM.

Cnioco0Os1 u3MepeHust (U3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKuX BEIUYMH, NPOBEpPKA MPEIJOKEHHBIX THUNoTe3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHUYECKUH  HKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTHKYMY).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue xkypca pusuku yriayonaéHHoro ypoBHs B 10 kjacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMud MaTeMaTHKH,
Ounonoruu, XMMUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ20
no3nanuA: SBIEHUE, HAYYHBIH (akT, rumnoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, HUPPOBas 1abopaTOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKECTBO.
BekTopel 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM  «TEIJIOBOW» H
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKHUE SBJICHUS B )KUBOU IPUPOJIE.

Xumua: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, MOJy4eHHE HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJI, )KUJIKOCTEN U Ia30B, KUIKUE KPUCTAILIBI, DJIEKTPUUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJIUTHYECKAs  JHUCCOLUMAIMSA, TAIbBAHMWKA, DJICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABUKEHUN C HCIOIb30BAHUEM MEXAHU3MOB,
y4€T CYXOr0 U OKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUU
(KpOHIUTEHH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYIHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JdiekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUIMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, 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 MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemecte. DeppoOMarHeTUKH, Mapa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  [OJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKuuu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Dyxo.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuio Jlenua.

NunyxktuBHocTh. KaTymika HMHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABWKEHUH B MArHUTHOM I10JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHNS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMATUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBsi3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MNPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux Kojebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJI€OaHUS.

TexHruuecKue yCTpOHUCTBAa U TEXHOJOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0u1e0aTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanue kosneOaHUM Tpy3a Ha MACCHUBHOM MpPYXHUHE C IENbIO
dhopmMupoBaHUs MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuUKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOINX KOJIEOAHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXPAHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU  PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NMPUHIIMI ASHCTBUS TpaHCchopmaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMuUKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre nmepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHblE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunsie u
POJI0JIbHBIE BOJHBL. [lepros, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEephEpEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmHasi oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[TpuHIMIIBI paIMOCBA3YU U TEJIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIoOMIICHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakimi MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, nudpaxius, tHTEpPepeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelNb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xon nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

Cobuparoniye 1 paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
Y ONTHYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIUOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kimaccmuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuzanus ceera.

TexHudeckrue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HabGnroaeHnue nojJHOro BHyTPEHHETO OTpakeHHs. Mozesnb CBETOBOA.

HccnmenoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6nronenne nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

W3mepeHne nokasareis NpesioMIIEHNs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonyyenune n300paxxeHusi B CUCTEME U3 IIOCKOTO 3epKaja U JTUH3bI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIIi CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKHU.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHra.
YcioBue npuUMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIHCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHE a0CONIOTHO YEPHOTO Tena).
3akoH cMmemieHuss Buna. 'mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CronertoBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTenHa 11 porodddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHb e bpoins u
pasMepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWcsa dvactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaJIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (PoTod(deKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

UccnenoBanne dhoTope3ucropa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO/ OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsnoieHne GoToHOB Ipu Nepexo/ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIusHME PaTMOAKTUBHOCTH Ha >KUBBIE
opranu3Mbl. EcrecTBeHHbI QOH n3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl spa.

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

Mertons! perucTpalviy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO Qpu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4acTUl] aTFOMUHHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHs acTpoHOMUU. [IpuKiIaiHOe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B sSApax
raJlaKTHK.

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

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIINYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O6o0maromiee MOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIbHOW TEOPUH OTHOCUTENIBHOCTH», «KBaHTOBas
busuKa», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U  MPOTHOCTHYECKOW  (PyHKIWM
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpPa B 0OILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTOJbHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpone, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpOJeE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUTMYECKAs! CTPYKTYypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAINIMYECKON PEIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHbIE TMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, JIEpHasi SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IlIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKON NOZULIMU O0YUAOIIETOC KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYINpaBJICHUM B  00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHUECKOIO MTOBE/ICHNUS;

e CIOCOOHOCTH OLEHMBATH CUTYallMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO

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



MHTEpEC K pa3nuyHbIM chepam npoecCHOHATbHON AEITETbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATH OCO3ZHAHHBIM
BbIOOp Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa NESITEIBHOCTH IKOJOTUYECKOW HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IpoLEecce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (DOopMyNnHMpoOoBaTH 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
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCcKHe AeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO MW TOTOBHOCTBHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B ITO3HAHUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUW Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJW3UpOBATH 3ajauvy,
BBIJIBUTaTh TUINOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJadyd Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NIPU U3YyUYCHUH (PUBUKH;

JaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HAaHHS TI0 (U3NKE B MPAKTHYECKYIO OO0JacCTh
JKU3HEACATEIILHOCTH,

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIEC UJIEH, MPEIJIaraTh OpUrMHAIBHBIC MMOIXOAbl U PEIICHHUS;
CTaBHUTh IPOOJIEMBI M 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI HTHOPMALIMK (PU3UYECKOTO COJAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M MHTEpIpeTalnrio MHPOPMalUU pa3inuHbIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, THUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs: WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIbHYIO (HOPMY MPEICTABICHUS U BU3YAIU3AINH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATH W
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCAJbHbIE YueOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS! PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH y4eOHOT0 IpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JenaTb OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJJIEKT:

AaBaTb OILICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJCTh HAaBbIKAMHM IIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHHUII;

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

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

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3ylbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpHU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMbl IO
bu3uKe I ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy 0O0ydarolmuxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

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

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIiexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pasperiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 knacce npeiMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOITUXCSI YMEHUM:



NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (YHKUIMH  (U3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEI U IPOLIECCOB
(sIBJIEHMI): MHEpLMATIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPJIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras aedopmaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UCAJIbHBIN ra3, TOUEUHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarh ycloBUSA (TpaHULbl, O0JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAHMYECKHE IIPOLIECCHl M SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes mjie CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, mNpUHOMII  OTHOCUTENBHOCTH [ 'anmunes, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Tela), MPU HSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMITYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIIOIb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHBl MOJIEKYJSIpHOU (U3UMKH U
TEPMOAMHAMHUKHU (CBSI3b  JIaBJICHUS HUACATBHOTO Ta3a CO CpeaHel
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHLEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUEN TEMIOBOTO JABWKEHHS €T0 YaCTHUL, CBA3b JABJICHHS UACAIBbHOIO
ra’a ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menaeneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), IPU ITOM HCIIOIb30BATh



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus Menneneesa—Knanenpona;

aHAMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUWN CYNEPHO3UIUN SJIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIeHua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKHUE TPOMECCHl U SBJICHUS, HCIOIB3YS BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MEeXaHU4ecKasl YHeprusi, paboTa CWIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJIa TSKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS TeNa ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOM
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATBLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaIbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmIOBOrO IBUTATENs; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAMPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO IIapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIA, PA3HOCTh MOTEHILMAIOB, JIEKTPOJABUXKYILAS
cuia, Cujia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, SJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHUME  y4yacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJI1 KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE YACTHI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIINS, TIJIABJICHUE U KPUCTAIIIM3allKs], HAIIPABJIECHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALMS TEJ, SKBUIIOTEHIMAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BETUUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MMOJYYEHHON  3aBUCHUMOCTHU
bu3ndecKkux BEIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
MCCIICIOBAHUS;



MPOBOJUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OICHWBATH A0COJIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl W JEIaTh BBIBOJ O CTaTyC€ MPENIOKECHHON
TUTIOTE3bI,

coOJII01aTh MpaBuiia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
bu3MUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUECKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMATUUYECKHMX METOJOB PEUICHUS 3a/ady,
MPOBOAUTH PacuEThl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUsS 3HAaHUU U3
pPa3HBIX pa3leioB Kypca (PU3NKHU, a TAKKE MHTErPAIlUU 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKIJIA: BBICTPAUBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

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

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON O€30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOIOTNIOIB30BAHUM, & TAKKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKH W TEXHOJIOTUM JJI JAJIbHEUIIEr0 Pa3BUTHUS YEJIIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3NIECKOTO
CONIEP)KaHUSI C HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHH JJi1 TIOMCKa, TepepadOoTKW M TpPEIbsSBICHHUS y4yeOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA00Ty IPYIIIbI, PALIMOHATIBHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXIOIrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied npodeccuoHalIbHOM AesITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODHIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTHUECKOM, COIMAIbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUYECKOMN
JEATEIIbBHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEMATU3UPYIONIEH, OOBSCHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOM TEOpUH — DIIEKTPOJUHAMUKH,
CHEIUAIBHOW TEOPUM OTHOCUTEIHHOCTH, KBAHTOBOW (PU3UKHU, POJb
dbusndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O PUPO/IE;
pasnuyaTh yCIOBUS NPUMEHUMOCTH MOJIENeH (PU3NUECKUX TeJl U MPOLECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUS, MaTEeMaTHYECKUW MAasTHUK, WJI€aTbHbIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
WCMOJIb3ysSl OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JJICKTPOJWHAMUKUA U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



NEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHuma, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBJICHHS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
doTordekra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAAMOAKTUBHOTO
pacrajna);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBIXKYILIAA CHUJA, WHIYKIUS
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuia AmIepa, WHAYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHI:
AIIEKTPOMArHUTHAsA MHIYKIUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHns
BOJIH, Judpakius, JTUCIEPCHUs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit 3pdekt (botorddexr), anvda- u 6eTa-pacnasl aaep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPAIbHOTO aHaN3a U
paboTHI J1a3epa;

ONpEENATh HalpaBiI€HUE WHIYKUIWA MAarHUTHOTO MOJsi NMPOBOJAHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO31aBaeMOe MIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATh OCHOBOMOJAraloUIMe aCTPOHOMHUYECKUE TOHATUS, TEOPUH U
3aKOHBI JJI1 aHalu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH C
UCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3ndeckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3bL;

OMMUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3aJIaHHOM
dbu3nUecKoil MOJIeNbI0: HAa OCHOBAaHMM aHallM3a YCIOBUSA BBIOUMpATh
dbuznyeckre MojeNid, OTBEYaIoIIHe TPEeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  WCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PACUEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJIYYEHHBIX
pE3yJIbTATOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOylollhe NPUMEHEHUsS 3HAHUU U3
Pa3HbBIX pa3leioB Kypca PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (pU3NYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOIUTH IPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHOMN
NESATETLHOCTH YEeJIOBEKa, CBA3AHHOW C (PU3MUECKUMHU TIPOIeCcCaMu, C
MO3UIINHI AKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;

MPUMEHSTh pa3IudHble CrOcoObl paboThl ¢ MHMOpMaIHe (HU3NIecKoro
COJICp’KaHMSI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX



TEXHOJOTHI, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbsBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIINH
uHpOpMallMy, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(OpManMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBHO PACHPENEATh AESTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHMBATH BKJIAJ Ka)XJO0ro W3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESITENBHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
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Hroro no pazneny 6
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. 1
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
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Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKHE KoNeOanis 0 https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo0.ru/39859f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edso0.ru/39859¢f1
2.4 Onruka 25 1 bubmorexa [JOK
https://m.edsoo.ru/39859f1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHyCKyIAp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1M aToMa https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YacTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 usiHIeckiit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaruzanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIBITA 15 bubnnorexka [HOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
EICPBHOC BPEN 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
| ®duszuka — pyHaaMeHTaabHas HayKa o | bubnnorexa [HOK
PUpPOJIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce
P P P bubmuorexa [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (pu3mKe
4 Crioco0b1 n3MepeHus (PU3NIECKUX | bubnnorexka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo GU3NKU B (POPMUPOBAHUHT
6 COB qu;HHOﬁ Ha(b }11)01?1 IIZa TUHBI 1 bubmorexa HOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanunueckoe apuxenue. Cucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK

MEXaHHYECKOTO JBKeHUs. [Ipsmas n
oOpaTHas 3a/1aul MEXaHUKH

https://m.edsoo.ru/e9a52102




Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCU KOOPJMHAT.

bu6mmoreka [JOK

8 Tpacwropus. epemenerie. https://m.edsoo.ru/30a108a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpJAUHAT
PaBHOMEpHOE NpsAMOJIMHEITHOE

9 neukeHue. ['padudeckoe onrcanue bubnnoreka [JOK
PABHOMEPHOT'O IIPSIMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHui u bubnnoreka [JOK
ckopoctel. Pemenue 3amgau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnuorexa [JOK
[IpsAmonnHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSIMOJIMHENHOTO IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOJTHOTO TIaJICHUs. 3aBUCUMOCTh bubnuorexa [JOK
KOOpPIHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpaduKu

14 JIBrokenue Tena, OpOIIEHHOTO MO/ bubnmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe ABUXKEHUE.

I[BI/I)KCI:II/IC 10 OKPYKHOCTH. YTJ0Bast BuGmorexa LOK

15 U JIUHENHas ckopocts. [lepuon u

gacrora. [leHTpocTpemuTenbHOE U
MOJTHOE YCKOPEHHE

https://m.edso0o0.ru/33196fbe




KonTponbhas pabota no teme

bu6mmoreka [IOK

16
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBriif 3akoH HproTOHA.

17 HHeprimanbHbIe CHCTEMBI OTCUETA. bubnmoreka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewunepunanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAS CHJTA. bubnuorexa [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 B3aunmoneiicteue ten. Tperuil 3aKk0H bubnnoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
[IpuHIKIT CYTIEPITO3UITUN CHIL.

20 P:I_HGHI/Ie 3£qua MIPUMEHEHUE bubmorexa HOK

A p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh TPaBUTAIIMOHHON U bubmorexa HOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cuia TSKeCTH U yCKOpeHHe bubnuotexa [JOK
CBOOOIHOTO TaJICHUS https://m.edsoo0.ru/22757f26
JIBroKeHrne HeOECHBIX Te U MX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
TEna https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUbI cuil

P PHp Bu6mmorexa IJOK
TpeHus. JIBuxeHue B KUIAKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e Cc Y"IéTOM CHJIBI COITPOTUBJICHU A
cpensbl

https://m.edsoo.ru/2cb29676




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1meuo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBecHs
bubmuorexa [JOK
30 Pemterre sazat https://m.edsoo.ru/dc1caac0
31 KonTponbhas pabota no teme bubnuoreka [IOK
"Munamuka. CtaTrka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c¢
NMnynsc MmaTepuanbHOW TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTepUaJIbHbBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBMKEHUH LIEHTPA
Mmacc
HMmynbe cuitbl M U3MEHEHHE
33 UMITyJIbCA TeJIa. 3aKOH COXPAHEHHUs bubmmorexa LOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTuBHOE NBUXKEHME
MoMeHT uMITysibca MaTepUATBHON
34 To4ku. [Ipencrasienue o coxpaHeHuu bubnnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [IOK

35 Pemrenue 3amau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMEILCHHH. bubnunoreka [JOK
I'padmyeckoe npencraBaeHne padOTHI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTD CUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUN KMHETHYECKOU SHEPT U bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHuanbHbIC U HEMMOTEHIIUATBLHBIE
bubmuorexa [JOK
38 cuibl. [loreHuuanbHas sHEprusi.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
TpeThsa kocMUUecKasi CKOpocTh. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJTI C
39 M3MEHEHUEM MEXaHUYECKON IHEPTUn bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 % EIZI];GHI/IC BeYIE) }JI'IrJ'II/I 1 uaeajJIbHOU bubmmorera [TOK
P Py https://m.edsoo.ru/f30f43b6
KUIKOCTU
41 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTue npencrasienuii 0 npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUSI bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
Crpoenue ra3000pa3HbIX, KUIKUX U
bubmuoreka [JOK
43 TBEPABIX Tel. XapaKTep ABUKEHUS U

B3aMMOJIEMCTBUS YaCTHI] BEIIECTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonuuectBo BemiectBa. [TocTosinHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
Ilxana Ienbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pewerne sanas https://m.edsoo.ru/1531abas
47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI bubmmorexa LHOK
https://m.edsoo.ru/1deb2367
43 YpaBuenue MeHeneena- bu6mmoreka [IOK
Knanetipona. Pemienue 3amau https://m.edsoo.ru/8d12c¢328
49 AOcomtoTHas TemrepaTtypa. 3aKkoH bubnuorexa [JOK
JanbpToHa https://m.edsoo.ru/14e02d 1f
50 M3omponeccs! B uAcaIbHOM rase ¢ bubnuoreka [IOK
MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/IEOE)]Z)OHGCCOBZ EISOTepMa, M30X0pa, bubmmorexa [OK
https://m.edsoo.ru/1344327b
nzobapa
bu6mmorexa [IOK
52 Octosrioe ypaserine MKT https:/m.edso0.ru/c8094721
bubmuorexa [JOK
>3 Pemenne sanas https://m.edsoo.ru/10265a05
CBs3b a0COIOTHOM TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KNHETUYECKOHN 3HEepruen https://m.edsoo.ru/c38af875

MOCTYNATEIBHOTO TEMJIOBOTO
JIBIDKEHUS €€ 4aCTHIl




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
3Hanui 1mo reMme "Ocnossl MKT" https://m.edsoo.ru/09d12fd8
56 KouTponbhas pabota no teme bubnmoreka [JOK
"OcHoBrl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBui 1uist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE
57 napametpsl. [lapamerpsr T/l cucteMsl bubmorexa [JOK
PAMETPHL. 1apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHE 3HAYCHUS BEJTUYMH,
OITMCBLIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcanus T/] bubmmorexa LHOK
p p https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens uaeanbHOro raza B
59 TEpMOIUHAMUKE. Y CIIOBUS bubmorexa LHOK
p Tl https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
VYpaBuenue MenaeneeBa-Knanelipona
60 ¥ BBIpayKEHHUE IS BHYTPEHHEN bubmorexa LOK
P A yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
Bripaxkenue nmst BHyTpeHHEH dSHEpPruu
61 0JIHOATOMHOT0 MJICAJIbHOTO ra3a. bubnmoreka [JOK
KBasucrarnueckue n HECTaATHUCCKHE https://m.edsoo.ru/ac5cacl5
MIPOTIECCHI
DnemeHTapHas paboTa B
& TepMoAnHamMuke. Beruncienue bubmuorexa [JOK

paboTsI 1o rpaduKy mnpoiecca Ha pV-
JararpamMMe

https://m.edsoo.ru/741d5738




Tennonepenayda kak crocod

bu6mmoreka [IOK

63 M3MCHEHIIA BHYTpeRticit osneprii 1)1 https://m.edsoo.ru/3d734561
cHCTeMBbI 0€3 COBEpIICHUs pabOTHI

64 KonBek1usi, TEII0MpoBOIHOCTb, bubmuorexa [JOK
HA3IIyYECHHUE https://m.edsoo.ru/157b54cd
KommmuectBo Tennotel. TemioéMKOCTh

65 Tela. Y IenpHas U MOJsIpHas bubnuorexa [JOK
TEIJIOEMKOCTH BelllecTBa. Y AelIbHas https://m.edsoo.ru/7ba67355
TEIIOTa CrOPaHus TOTLTHUBA

66 Pacuér konmuecTBa TEMIOTHI IPU bubnnoreka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e

67 [TonsTre 06 anrabaTHOM Mpolecce. bubmuorexa [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KomnnuecTBo TemiaoTs u paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN bubnrorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cucremsl
Bropoii 3ak0H TepMOJUHAMUKH IS

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIECCOB

70 [IpuHIMIIBI EHCTBUS TEIUIOBBIX bubmuoreka [IOK
mamvH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumanbHoe 3HaueHue KITJI. Iuxn bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9

bubmuorexa [JOK
2 Pemenne sanay https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHE aCTIeKThI bubnmuorexa [JOK

HCIIOJb30BaHUs TCIIJIOBBIX

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




nsurareneil. TeroBoe 3arpsi3sHEHUE
OKpY>Karollen cpeibl

74 Pemenne 3agau bubmorexa [IOK
https://m.edsoo.ru/c8c70432
O0001IeHrEe U cCUCTEMaTU3 AU
75 3gaHui o teMe "TepMoauHaMuKa Bubmorexa ITOK
P ' https://m.edsoo.ru/28d62b3f
TemnnoBble MaIIMHEL
KonTponbhas padota no teme
76 "TepmoauHaMuKa. TermioBrie bubmmorexa LHOK
p | ’ https://m.edsoo.ru/1b6e26c5
MaIlHBI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucmapenue u xunenue. Y genpHas bubmmorexa LHOK
p ) https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Hacrlenusie 1 HeHACKIIIIEHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTH U JaBJIEHUS HACBIIEHHOTO
73 napa oT TeMIeparypbl, UX bubnnoreka [JOK
HE3aBHCUMOCTEL OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmorexa [IOK
OTHOCHTEJIbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3agau
s hitps://m.edso0.ru/18¢95F£3
TBépnoe Teno. Kpucrammueckue u
bu6mmorexa [IOK
81 amopdHbIe TeIa. AHU3OTPOIIHS

CBOWCTB KPHUCTAJJIOB

https://m.edsoo.ru/20a88a03




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps-//m.cdsoo.ru/6ee91eOf
Cybnumarust
JHebopmanu TBEpAOTO TENA.

23 Pactsokenne u cxxarue. Casur. bubmuorexa [JOK
Moayns FOunra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TennoBoe pacIMpeHue KUJIKOCTEN 1

84 TBEPABIX T€JI. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI YacTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [IpeoOpa3oBanue sHEprUn B (Ha30BBIX bubnnorexa [HOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6mmorexa [IOK

86 VYpaBHeHUE TEIJIOBOTO OanaHca hitps//m.cdsoorw/ab15211b

bu6mmoreka [IOK

87 Pemertiie saza https://m.edsoo.ru/Sab7f40d
[ToBepXHOCTHOE HaTSKEHNUE.

Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK

88 .

110, UCKPUBIICHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyia Jlamnaca
O06001IeHNe U CUCTEMATU3AIIHS

29 3HaHUi 1o TeMme "ArperaTHble bubnuorexa [JOK
COCTOSIHUS BeliecTBa. Da3oBbie https://m.edsoo0.ru/0b52575¢
nepexonr"

KonTponbhas pabota no teme
bu6mmorexa [IOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA.

®da3oBkle epexoabl"”

https://m.edsoo.ru/7dc2a739




DneKTpu3anys Tei U e€ IpOosBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

bu6mmoreka [JOK

91 JJIEK €CKHX 3apsJioB.
AICKIPHHACCIHX 3apAN0B https://m.edsoo.ru/1 aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUs bubmmnorexa [IOK
PALL. p https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe nose. Ero nelictue bubnmnoreka [JOK
Ha JJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubmnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTrennuaabHOCTD
97 AIIEKTPOCTATHYECKOTO MOJIsI. Pa3HOCTE bubnnorexa LIOK
p ) https://m.edsoo.ru/80021447
MMOTEHITMAJIOB M HAMPSDKEHNE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
T10JI4

https://m.edsoo.ru/af5fa389




CBs3p HaHpH}KéHHOCTI/I II0JIA 1

99 A3HOCTH MOTEHIUAJIOB JIJIS bubmorexa HOK
P HHAToB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [TpuHIUIT CynepIo3uITI bubnmoreka [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
101 Pemrenue 3amau buGnnorexa LIOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tome bubnuorexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
N bubmuorexa [JOK
103 00béMy mapa. [lone paBHOMEpHO
. . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubnnoreka [JOK
DJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
" bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edso0.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bubmuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbsHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1€¢992920
109 DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa bubmorexa HOK
PHTESap % P https:/m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pemrenue 3anau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cucTeMaTH3aIus
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe bubmmorexa [TOK
) R https://m.edsoo.ru/5752603f
noJie
114 KontponbHas paboTa mo teme bubnnoreka [JOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
115 YcioBus CylecTBOBaHUSA bubmorexa LHOK
T https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
2J1C https://m.edsoo.ru/0839a115
117 3akoH OMa 1J1 ydacTKa LEnu. bubnuoreka [IOK
DNeKTpUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYECHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
120 CMEIIaHHOE COEJTNHEHNE bubmmorexa [TOK
A https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnmnoreka [JOK
121 anekTpudeckux nenei. Ilpasmna

Kupxroda

https://m.edsoo.ru/1794cf37




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c¢5c¢
bu6mmoreka [JOK
124 P
CHICHHE a1t https://m.eds00.ru/6761bf0f
MOIIHOCTB JEKTPUISCKOTO TOKA.
125 TermoBas MOIITHOCTD, BEIAENIsIEMAas Ha bubmnorexa LIOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEEe COIPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTO ) bubnuotexa [JOK
JJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
129 P
CHiCHHe sanat https://m.cds00.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 K
3 OPOTKOE 3aMbIKkaHHe https://m.edsoo.ru/54615632
132 Konznencarop B 1ienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cefO
134 Pemenue 3amaa mo reme bu6mmorexa [IOK

"ITocTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agau mo teme bubmuorexa [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o0061IeHre U cuCTeMaTH3aIus
137 3HaHuit no reme "llocTossHHBIN bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonTponbhas padota no teme bubnuoreka [IOK
"TloCcTOSIHHBIN 31EKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoBOAUMOCTD
139 aSHHtII)HLIX BE e(f)TB DIIEKTPUUYECKUI bubmorexa LHOK
p B ' p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acruiaBax 3JEKTPOJIMTOB. 3aKOHBI bubmmorexa [OK
P P ‘ https://m.edsoo.ny/4b423491
®dapanes 11 SJIEKTPOIN3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymubie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHUI TOK B bubnmoreka [JOK
ITOJTYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 [TonynpoBOTHUKOBEIE TPUOOPHI
yip 8 P p https://m.edsoo0.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU MTOMOLIN aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIHHBIX

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




npuOopoB" win "3HAKOMCTBO C

g poBoii 1aboparopueii no Gpusmke.
[Tpumepsr u3meperns HU3nIecKux
BEJIMYMH MTPU TOMOILN
KOMIIBIOTEPHBIX J1aTYMKOB"

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JIBUKEHUS C LIEJIbIO ONPEIETICHUS
MIHOBEHHOH cKopocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1pu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
nnu "HccienoBadnue 3aBUCUMOCTH
MyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBH>KE€HUN"

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

bubmuorexa [JOK
https://m.edso0o.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne NBUKEHHUS Tela 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" WIIH
"HccnenoBadnne 3aBUCHMOCTH
nepro/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos”

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

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHune paBHOACHCTBYIOLIEH

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




CHWJIBI TIPH IBMOKEHUU OpycCKa 1o
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasle, OT X
nepopmarun” win "M3ydenue
JBUKECHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
omox"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue koahdumenTa TpeHus
10 BEJINYMHE YTIIOBOTO
korpdunmenta 3apucumoctu Frp(N)"
nnu "HcciaenoBanue OBUKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PHIieHTOM
TpeHus" wim "M3ydeHue ABUKEHUS
rpy3a Ha Bally C TPEHHUEM"

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciIoBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U PACUET CUIT
ynpyroctu" win "M3yuenue

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

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

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




154

155

156

yCTOMUMBOCTH TBEPAOIO TeENa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOMJISI U MOIIIHOCTH CHIIBI
aru" win "CpaBHEHUE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "HccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Tela 1Mo
TOPMO3HOMY IIyTH"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3y4eHne n30TepMUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" nnu "M3ydyenue
M30XOPHOTO TIporiecca’ uiun
"N3yuenue nzobapHoro mpoiecca”
nmu "IIpoBepka ypaBHEeHUs
COCTOSIHHS"

Pu3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue ynenbHOl
TemroéMKocTi" wim "Uccinenosanue
MpoIecca OCTHIBAHUS BEMIECTBA" UITN
"HccnenoBanue aqnabaTHOro
npouecca” nim "HU3ydenue

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

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

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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158

B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"N3mepenue yaenbHOMN TEMI0ThI
raBieHus apaa" uin "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". amepenue
Kod(purmeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3ITYYEHHUs CBETOAnoAa" UiIn
"N3y4eHne MpoTeKaHus TOKa B LIETIH,
coJiepKaliet KoHaeHcaTop" uiu
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

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

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

159

Pu3nYeCcKuil IPAKTUKYM IO TEME
"HccnenoBanne CMENTaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"NU3mepenue yeabHoro
COIIPOTHBIIEHUS IPOBOJIHUKOB" WK

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




"UccaenqoBaHue 3aBUCUMOCTU CHIIEI
TOKA OT HAIPSHKCHUS J1JIs1 JIaMITbI
HaKaJIuBaHusA"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoausa" uim
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" unu "HcciienoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJIBT-aMIIEPHOU
XapaKTepPUCTUKHU Auoaa"
PeszepBubiil ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubmnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PeszepBubIil ypok. O6001ICHIE 1
162 CI/ICleMaTmZEHﬂ 3HAHUU 10 TEME bubmmnorexa [IOK
" " https://m.edsoo.ru/3149956b
Jnnamuka
PeszepBHbIil ypok. O6001ICHHE 1
163 CI/ICleMaTmZEHﬂ 3HAHWU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBabIil ypok. O600IIeHHE T
164 CI/ICTEME).TI/ISZLI:I/ISI 3HAHUU 0 TEME bubmmorexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbI COXPAHEHUS! B MEXaHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
166 PesepBHblit ypok. O600111eH1E 1 bubnmoreka [JOK

cucremMarTrusanuia 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmonunamuka. TenaoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME | bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBble Iepexo bl

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

168 cUCcTEMaTH3allMs 3HAHUI IO TEME 1
1t https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

169 cucTeEMAaTH3allis 3HAHUI 10 TEME 1
https://m.edsoo.ru/3cae6dal

"TloCTOSIHHBIN 31EKTpUYECKUIM TOK"

Pese i ypok. O0001IeHHE
PBHBIN YPOK HICHHE U bubmmorexa LIOK

170 CHUCTEMATHU3a 3HAHHUHU 110 TEME 1
VCTEMATHIAI SHARIH TIO TeM https://m.edsoo.ru/cc7681d4

"TokH B pa3Nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp

n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE

padoThI padoThI
pecypcsl
B3anmoneiicTBre MOCTOSTHHBIX
1 MAarHMTOB ¥ IPOBOAHUKOB C TOKOM 1 bubmorexa LHOK
POBOA ' https://m.eds0o.ru/487a8593

MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

’ [TpunIMI cynepno3uiuu | bubnnoreka [JOK
MAarHUTHBIX MoJel. Jlnnnn https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH

3 MarsuTHO€e noJje NpOBOJHUKA C | bubnmnoreka [JOK
ToKOM. OmBIT DpcTena https://m.edso0.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

5 P 1

CHICHAC sakad https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. 1 bubnnorexka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOAyIb. JIBIOKEHHE 3apsKEeHHON 1 bubmuoreka [IOK
YacTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie

bubmuorexa [JOK
8 Pemenne 3anau 1
A https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

9 Pa6 JI
aPOTa CILIR Soperiia https://m.edsoo.ru/d5 18bedb
bubmuoreka [JOK
10 P
CHHICHHE Saad https://m.edso0.ru/93617bd9
MarnuTtHoe 10Je B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa [IOK
PP > 1P https://m.edsoo.ru/30f9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTrkoB. [Ipumenenne bubmmorexa [TOK
pp P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubmuoreka [JOK
"MaruautHoe nose" https://m.edso0o.ru/5b55¢307
14 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruautHoe nose" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMAarHUTHON
15 HH un. [ToTok BekTOpa bubmorexa [OK
AYRHR N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6mmoreka [JOK
1
6 OAC nanyin https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU bubnmoreka [JOK
®dapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe a51eKkTpru4ecKoe moie. bubnnoreka [JOK
Toxu ®dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS bubnuorexa [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
b K
20 Pemrenue 3agau ubmioTexa LO

https://m.edsoo.ru/4dfda618




bu6mmoreka [IOK

21 IIpaBuiio Jlenna
p H https://m.edsoo.ru/bbc22726
WNanyktuBHocTs. Karymka
22 HH, yKTI/IBHOCTI/I B eIZIIjIH bubmorera [TOK
YK H https://m.edsoo.ru/621eae9d
IIOCTOSHHOT'O TOKa
3 SBnenne camouuaykuuu. JJ1C bubnunoreka [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJISI KaTYIIKU bubnuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenue 3agau
s https://m.edsoo.ru/88f69d2b
O06001IeHNEe U CUCTEMATU3AIIHS
. bubnuorexa [JOK
26 3HAHWH 110 TEME
" " https://m.edsoo.ru/76484025
DneKTpoANHAMUKA
7 KonTponbhas pabota no teme bubnuoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/7¢1db385
I"apmonnueckue konedaHus
Kunematnueckoe 1 THHAMHYCCKOS
29 OIHUCAHME KOJIeOaTEIbHBIX bubmorexa [JOK
. https://m.edsoo.ru/87¢e9498
JBHKCHUN
DHepreTuveckoe onucanne. BeiBos
JAHAMHYECKOTO OITHUCAHUS
. bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIEOaHMH U3 HX

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHA

https://m.edsoo.ru/e3¢99692




bu6mmoreka [IOK

31 A a asza KoJjieoanuii
R frebarin https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
Ilepuon MabIx cCBOOOIHBIX
32 KOJf€63.HI/Iﬁ MaTeEMaTHYECKOTO Bubmaorexa ITOK
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
Kojie0aHuil MPYKUHHOTO MasTHUKA
3aryxaroiue KoiaeOanusl.
33 BHZX €HHBIE KOJIeOaHus Bubmorexa ITOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bubmuorexa [JOK
34 A §)
BTOKOJICOaHIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I}(Ib BpM 3BIKAJIHBIX Bubmaorexa [JOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O00011IeHIE U CUCTEMATHU3AIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmorexa LHOK
" https://m.edsoo.ru/eb84182f
KOJICOaHUs
13 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuotexa [JOK
KonebaTenpHbI KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCaTOopa C bubmuoreka [IOK
39 o
aMIUIUTYAON CUJIBI TOKA B https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsI SHEPTUHU B bubnmoreka [JOK

UJeaTbHOM KOJIe0ATeTbHOM KOHTYpE

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAardiuTHBIC

bu6mmoreka [IOK

41 KoncOanus. B 9 e
AIVDAHIE, DRHYFUICHEH https://m.eds00.ru/5e668619
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
42 KOHJICHCATOP B IIEIH IIEPEMEHHOI'O bubmmnorexa [IOK
A peh P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTHBHOCTH B LIEIN bubnnorexa [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKOH 1Ienu bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIIUTYIHOE B ASHCTBYIOIIEE bubnmnorexa LIOK
ya a yrom https://m.edsoo.ru/lcac6cdc
3HAQYEHHME CUJIbI TOKA W HAIPSHKEHUS
46 Pe3oHnanc B 3JIeKTpHYECKOM 1IeTTH bubmmnorexa [IOK
p H https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 Pemenune 3ama
tenm s https://m.edsoo.ru/al 6836a4
WneanbHblif Tpanchopmartop.
43 IIponsBoacTBo, nepenava u bubnuoreka [IOK
oTpeOIeHNE AIEKTPHUIESCKON https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU
MIPOM3BOJICTBE DJIEKTPOIHEPTUH.
49 Kp IHTypa I/ICHOJ‘IB30§aHI/I}Ip bubnnorexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
JKU3HHA
Bbubmmoreka [JOK
50 Pemenue 3amay HOTIOT H

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemenue 3ana
HHCHHe Sanad https://m.edsoo.ru/7cab59f8
O06o001IeHre U cHCTeMaTH3aIus
52 3HAHUH 10 TEME bubmorexa HOK
https://m.edsoo.ru/401024a9
"DneKTpOMarHUTHBIE KOoJieOaHus "
MexaHn4ecKue BOJIHBI.
bu6mmoreka [IOK
53 XapakTepUCTUKA MEXAaHUYECKHUX
https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBolicTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3ByK. X
BYK. AapaKTCPUCTHKU 3BYKa https://m.edsoo.ru/138b6f09
56 NndpazByk u ynprpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edso0o.ru/7380038f
bu6mmoreka [JOK
57 P
CHICHHE 3a1aq https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuotexa [JOK
N3nydyenue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5db1
59 DHeprust MEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >7E€KTPOMarHUTHBIX BOJIH.
60 IIpuMeHeHnE PIEKTPOMAarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be 19
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeleBuaeHusd. Pagromokamnus. bubmuorexa [JOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>KaroIleu cpeibl

https://m.edso0.ru/9f96f1{8




2 KontponbHas paboTa mo teme bubnunoreka [JOK
"Konebanus u BosHbBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnmoreka [JOK
pacrpocTpaHeHUus CBETA https://m.edsoo0.ru/f9566406
Pemenue 3aga4 Ha npuMEHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaino. Chepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEJIbHBIN MI0KA3aTelb
66 npenomienus. [lonHoe BHyTpeHHEe bubmorexa HOK
P ' . yIp https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yroiu
TTOJTHOTO BHYTPEHHETO OTPAKCHUSI
Pemrenue 3a1au Ha npuMeHeHUE
67 3aKOHOB OT a)KeHI/I}III)/I MIPEIOMIICHUS bubmmorexa [OK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
68 cBeTa. CIOXKHBIN cocTaB 6€1oro bubmmorexa [OK
' https://m.edsoo.ru/d8e1c3be
cBerta. [lBer
69 JIuuzpl. ®OKYCHOE PacCTOSTHUE U bubnmoreka [JOK
OITHYECKAs CUJIa JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHU B TUH3aX bubnmoreka [JOK
U UX CHUCTEMAaXx. Y BEJIMUYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubnuotexa [JOK
71 M300paXKEHU, TTOTy4aeMBbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09




bu6mmoreka [IOK

72 T
143 Kaic orrtiHecKat cuctema https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 i} I/IMGHI/IMOJ;[TI/I re(I))MI[e HYECKOU bubmnorexa [IOK
p P https://m.edsoo.ru/cd174al0
OIITUKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnunoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepeus cera https://m.edsoo.ru/lelb6ccbe
bubmuorexa [JOK
76 u
HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTtHble HICTOUHUKH. Y CIIOBUS
77 HAOIIOICHUSI MAKCUMYMOB U bubnnorexa LIOK
A yM https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [JOK
7 P
8 CHICHHE 3a1aq https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
I1
L PMMCHCHHC HHTEP(epeHIIH https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80
Jlugpaxuus ceera https://m.edsoo.ru/12ed04b5
81 Judpakuronnas pemérka. Y cioBue bubnmoreka [JOK
HaOJI0/ICHUS TJIaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 P
CILICHHE 3alat https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edso0o.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/c56¢8158




bu6mmoreka [IOK

85 (BETOBBIC ABICHI B IPHPOJE https://m.edso0.ru/0b36363d

26 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [JOK
3HaHu# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonTponbnas pabota no teme bubnmoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1ibl TPUMEHUMOCTH

28 KJIACCUYCCKOM MEXaHUKHU. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH

29 [TocTynatel cienuanbHON TEOPUU bubnnorexa [JOK
OTHOCUTEJIBHOCTHA https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOM
unrtepsai. [IpeobpazoBanus

90 Jlopenia. YcnoBue mpuIUuHHOCTH. bubnmnoreka [JOK
OTHOCHTEBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JTNHBI

91 DHEprusi U UMITYJIbC bubnnoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPrUen u

92 HMITYJIbCOM PEISTUBUCTCKOU bubmmorexa LHOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTHUs MOKOs

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnmorexa LIOK

https://m.edsoo.ru/f54035a5
94 3akoH cMelennsa BuHa bubnnorexa LIOK

https://m.edsoo.ru/1c5ff752




95 I'unotesa M. Ilimanka o KkBaHTax. bubmuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 S
? HEPIHs M UMIYIC oTomHa https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTod(hPekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DHIITEHHA 715
98 dororddekra. "Kpacnas rpanumna" bubmorera [JOK
P P https:/m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnoreka [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
bubmuorexa [JOK
1 B I
00 O/IHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiina. /[iimHa BOJIHEBI ¢
101 b Oﬁﬂﬂi aI:);Me Bl §6J'IaCTI/I ! bubnmnorexa [IOK
P p P . https://m.edsoo.ru/5df8bafl
JIOKAJTU3AIMH IBIKYIICHCS YaCTUIIBI
102 KopnyckynsapHo-BOIIHOBOH AyaJIN3M bubmmorexa [IOK
PHYCKYIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHucTauiax https://m.edsoo.ru/30dbal8c
Cnennduka U3MEpeHUH B
104 MI/IKHOSI)I/I e COO’II“)HOIJ_ICHI/ISI bubmmorera [IOK
POMHP o https://m.edsoo.ru/65783dec
HeonpeaenéuHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CIICHNE rpaduHecKyX sanad https://m.edsoo.ru/e70195bd
b K
106 Pemrenue pacu€tHbix 3a1au nbmmorexa O

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

1 " T " "K _
07 OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
108 aroMa. IlmanerapHas MoaelIL aToMa bubmorexa [TOK
: P A https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
10 I1 b
? OCTYJIATBI H0pa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEM bubnuorexa [JOK
SHEPrUM aTomMa BOJI0pOIa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKIEHHOE bubnuorexa [JOK
HU3JIy4YEHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuorexa [JOK
112 JI
a3ep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-NBanenko. 3apsa u bu6mmoreka [JOK
MAacCOBO€ YHCIIO Anpa. M30Tomsl. https://m.edsoo.ru/34adaSde
PagnoakTHBHOCTE
3aKOH paIMOAKTUBHOTO pacraja.
CBoICTBa HOHU3U ero
114 N3IIYUCHUS Bnnmflz,el:o B bubmorexa HOK
ya ) https://m.edsoo.ru/aab98bef
PaINOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpus
DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
SnepHrle cuibl. ledekT Maccrl
AcP fled bubnmoreka [JOK
115 sanpa. SlnepHsle peakunu. nepHbie

peaktopsl. [IpoGaembl
YIIPaBISIEMOTO TEPMOSICPHOTO

https://m.edsoo.ru/ff1758d0




CHHTE3a. DKOJIOTHYSCKHE aCIICKThI
Pa3BUTHS SAICPHOU SHEPTETUKHU
Meto/ibl perucTpaluu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactuil. DyHnaMmeHTaIbHbIC

bu6mmoreka [IOK

116 B3auMOJCUCTBUA. BapruoHbI, ME30HBI
P ’ https://m.edsoo.ru/l1ac08a5b
u nentoHsl. [Ipencrasienne o
CrangaprtHoil Moaenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB
®dusuka 3a npeaenamu CTaHIapTHOU
117 monenu. TémHasa maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuHcTBO pusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oranel pa3BUTUS aCTPOHOMUHU. bubnnoreka [JOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHuMOCTh 3aKOHOB (DU3UKHU TSI
119 00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX bubnnoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEA0BAHUI
CoBpeMeHHbIE ONITHYECKUE
bu6mmorexa [IOK
120 TEJIECKOIbI, PaIUOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 38é3nHoro He6a. Co3Be3nus,
121 SIpKHE 3BE30bI, INTAHETHI, X BUINMOE bubnnorexa LIOK
p ABL, ’ 8 https://m.edsoo.ru/aac588eb
IBIKEHHUE
Conneunas cucrema. CoJrHIIE.
bubmuorexa [JOK
122 ComnHeuHast aKTUBHOCTE. MICTOUYHUK

sHepruu CoJiHIIa U 3BE3]T

https://m.edsoo.ru/22748eb4




3BE3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123
"CrIeKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETHUMOCTB"

124 3Be3bI IJIaBHOU bubmuorexa [JOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoeHue 3BE3 1.

CoBpeMeHHbIE NPEICTaBICHUS O
p P bu6mmoreka [IOK
125 MPOUCXO0XKJACHUHU U SBOJIIOIUHU
. https://m.edsoo.ru/d09da494
ComnHna u 3B€31. OTambl )KU3HU
3BE3]
Muneunsiii [lyte — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbIE TBIPHI B bubnmorexa LIOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTHK
Bcenennas. Pacmimpenne

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuotexa [JOK
Bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHUE

128 Macmrabnast cTpyktrypa Beenennoii. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepemménnsie npobiaembl bubmuoreka [IOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
@u3nYeCcKUil NPAKTUKYM IO TEME
"HccneaqoBaHue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WU bu6mmorexa [IOK

"HccnenoBaHue CBOUCTB
(dbeppomMarHeTUKoB" UIu
"UccneqoBanue AeHCTBUSI

https://m.edsoo.ru/67361aef




131

132

133

134

135

136

MTOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uiaum
"M3y4yeHue 3aBUCUMOCTH CHJIbI
Ammepa oT cuiibl TOKa" WK
"OnpeneneHne MarHUTHOU
WHJIYKIIMA Ha OCHOBE U3MEPEHUs
cuiibl Amnepa”

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBanue ABJICHUS
ANEKTPOMAarHUTHOM MHIAYKIMU'" WIIN
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTO mojisg"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiuun" wim "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

@u3NYECKUl IPAKTUKYM 110 TEME
"ITpeoOpa3oBaHue SHEPTUH B
MPYKUHHOM MasiTHUKE"

@u3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro ToKa
gepes MOCIIE0BATEIbHO

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

https://m.edsoo.ru/c36658da

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

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

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

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




137

138

139

140

141

COeIMHEHHBIE KOHJICHCATOP,
KaTyIIKy U pe3ucTop" win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue nokazaresst
MPEJIOMJICHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CHUCTEME U3 IUTIOCKOTO 3epKajia U
JUH3BI"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSHUS OT BEIECTBA
(Ha mpuMepe KUIKUX JUH3)" WK
"N3mepenue pOKyCHOT0O pacCTOSHUS
paccenBaronMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpPEPEHIINH U MOJISIPU3ALUN
ceera"

@u3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIL (110
(dboTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

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

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

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

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




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBE HCCJIEIOBAHUS
dororddexra" wim "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA 4Yepe3
CBETOJIMOJI OT HaNpsKeHUs"

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

143

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

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

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
(hoHa ¢ ucrosib30BaHUEM J03UMeTpa"
wiu "M3ydenue nornomenus oeta-
YacTHI] IFOMUHUEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6be

145

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JIs1 ONIPECIICHUS
MOJIOKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noixymapus u
sipkue 3BE37161" win "HabmrogeHus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH U 3BE3THBIX
CKOIUICHUI"

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e




O06o001IeHNEe U CHCTEMATH3aLIHS
3HaHuil. Posib GU3UKK 1 acTpOHOMUH
B DKOHOMHUYECKOM,

bu6mmoreka [IOK

146 N .
TE€XHOJOIMYECKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeTbHOCTH
yeJIoBeEKa
O00011IeHrE U CHCTEMATHU3ALIHS
147 3HaHud. Poitk 1 MecTo pu3nKH 1 bubnnoreka [JOK
ACTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7¢c
HAy4YHOU KapTHHE MUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Pons ¢pu3ndeckoil Teopun B
(hopMUPOBAHHUH TTPEICTABICHHUH O
N bubmuorexa [JOK
148 (bu3nuecKoil KapTUHE MUpPaA, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOIE
149 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3Hanui mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HaHui 1o reMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu o teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHe 1 CUCTEMATH3 A
. " bubmuorexa [JOK
152 3HaHu# o Teme "CTtaTruka TBEPIOTO
" https://m.edsoo.ru/3cca482e
Tena
O0001IeHE U CUCTEMATH3AIUSA
. " bubmuoreka [JOK
153 3HaHUH 1O TeMe "3aKOHBI

COXpaHEHUs B ME€XaHUKe"

https://m.edsoo.ru/32a4d1a0




O0001IeHrEe U cCUCTEMAaTU3AIU
3HaHui 1o reMe "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHIE U CUCTEMATU3AIUS
155 3HaHu# 110 Teme "TepmonuHaMuka Bubmorexa LIOK
P ' https://m.edsoo.ru/c63f7c10
TennoBble MallIMHEL
O00011IeHIE U CUCTEMATHU3AIUS
156 3HaHU# no TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSIHUA BelecTBa. ©a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomanr"
O00011IeH1E U CUCTEMATHU3ALIS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Brommozexa [IOK
" P https://m.edsoo.ru/3bf0def9
noJje
O0001IeHre U CUCTEMAaTU3 AU
158 3HaHu# 110 Teme "llocToSIHHBIN Bubmiorexa ITOK
. " https://m.edsoo.ru/71453ee6
AIEKTPUUYECKUN TOK
O0001IeHre U CUCTEMAaTU3 AU
159 3HaHU# 110 TeMe "TOoKH B pa3InyYHbIX Bubmzorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepsuEblil ypok. O000IIEHNE 1
161 CI/ICTEME).TI/ISZLI:I/ISI 3HAHUI 10 TeMe Brbmuotexa IOK
" " https://m.edsoo.ru/053e2248
DNeKTPOMarHuTHAs WHIYKIIHS
PesepsuEIil ypok. O000IIEHNE 1
P P . bubnuotexa [JOK
162 cUcTeEMaTH3allis 3HaHUI 10 TEME

"Mexaunyeckue Konedanus"”

https://m.edsoo.ru/d6310bfd




163

164

165

PesepBubIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe

"DeKTpOMarHUTHBIE KOJICOaHHS'

PesepBubIil ypok. O6001IcHIE 1
CHCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHHYeCKHE U
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMsl 3HAHUI 110 TEME
"OnTuka"

bu6mmoreka [IOK
https://m.edsoo.ru/5e¢2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad 1603

166

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"Ocnobl CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

167

PesepubIil ypok. O6006111eHIE 1
CUCTEeMaTu3alusl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM
nyanuzm"

bu6mmorexa [IOK
https://m.edsoo.ru/f7¢59d38

168

169

170

PesepBubIiil ypok. O6006111eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"®u3uka aroma"

PesepBHrlit ypok. O6001ICHNE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"®du3nka aTOMHOTO siApa 1
3JIEMEHTapHBIX YacTuIll"

PesepBHelit ypok. O6001ICHNE 1
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnemeHTs! acTpodu3uku”

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

bubmuorexa [JOK
https://m.edso0o0.ru/905c5ce0

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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