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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ dexmepanuu,  peaqu3yIOMMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
IPOrpPaMMBlI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACPKAHKE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[TporpamMma 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIeil
CTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CPEACTBAMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3ukud yriayOiaEHHOrO YpOBHS IO3BOJISIET PEATM30BATh
3aJjaui MPO(PEeCCUOHANBHON OPUEHTAIH, HAMPABJICHO Ha CO3JaHUe YCIOBHM NSt
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM KaxAbIM
OOy4arolmMcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS OoOpa3oBaHMs B
OopraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTHICIIMATbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstoTcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHbie (Ha  yriyOinéHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW it pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJabTaTaM OOydYalolIUXCsl, OCBOMBIIIHMX
nporpamMmy 10 (U3MKE HAa YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yIIyONE€HHOM YPOBHE, SIBISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3YJIbTAThI 110 ro1aM 00yUeHHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMMa mo ¢u3nKe HMeeT NPUMEPHBIM XapakTep U MOXET ObITh
UCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX IIPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3ald Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K MpenofaBaHui0 (U3MKH Ha YriayOJEHHOM YypOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbI Kype HU3HKH — cCHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKPYr ¢u3nyeckux Teopuil. BenymuMm B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHLIUINIAX CUCTEMHO-EATEIBbHOCTHOTO noaxona. s Gu3uku peanusanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHHYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJAOM U3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO HHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAaHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIUYMH U TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIECH KU3HH, TpeOyromre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (GU3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOW JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o0O0OOpyAOBaHHE [JIsI YYEHHUYECKHX MPAKTHUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(eCCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nYecKux SBICHUI B MPUPOJAE W JUIsl NPUHIATHS MPAKTUYECKUX PEIICHU B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrinyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHBb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEiaeT BbIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCUHUCKOro OOIIECTBAa, PACHIMPEHUE >KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3HMIMHM OOY4YaroOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOI0 OOLIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEUECKUX  TyMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYKO [EATENBHOCTh B HMHTEpECaX TIPAXKIAHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYINPABIECHUH B 00pa30BaTeIbHON OpraHU3aliiy;
YMEHHE B3aUMOJEHCTBOBATh C COLMAJIbBHBIMA UHCTUTYTaMH B COOTBETCTBHUM C UX
(YHKIUSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKONU WEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOILIEHHWE K TOCYyJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OILICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PpEIICHMUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAYyLIETO.
3CTETUYECKOI'0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAs ICTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:

UHTEPEC K Pa3IuuHbIM chepaM MpoPecCHOHAIBHON AESTENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHHMKOW, YMEHHE COBEpIIaThb OCO3HAHHBIN BBHIOOP
Oynymiel mpo¢eCcCuu 1 peaTmn30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TTAHEI;



TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(GU3MKHN Ha TPOTSKEHUH BCEH KU3HU.

IKOJIOTMYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  JKOJOTUYECKOM  KYJIBTYpPhI, OCO3HAHHE TJI00aTBbHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IUIAHUPOBAHUE WU OCYILECTBICHUE ACHUCTBUUA B OKPYXKAIOUIEW CpPEAE Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacCUIMpPEeHHUE OMbITa ACSATEIBHOCTH IKOJIOTMYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PUBHKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

c()OPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHHUE LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE N3YUYEHUS
(U3MKK OCYHIECTBIIATh IMPOEKTHYI0 U HCCIIEJOBATEIbCKYIO JI€ATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIEC YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS

ba3oBble J1oruueckue qeMCTBUA:

CaMOCTOSTEIIbHO (POPMYIMPOBATh M aKTyaJU3UPOBATh MPOOIIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONpPENEATh LENU JEATEIbHOCTH, 3aJaBaTh MApAMETPbl W KPUTEPUH HX
JIOCTHIKCHMS,

BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS] B PACCMATPHUBACMBIX (PU3HMUYECKUX
SIBJICHUSX

pa3pabarpiBaTh IIJIaH pEHICHUS MNPOoOJIEeMbl C YYETOM aHadu3a HMEIOIIMXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B ACATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH JIE€SITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA00Ty B YCIOBUAX PEATBHOTO, BUPTYAIILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCcKue J1eCTBHUSA.

BJIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIFOUEBBIMU TMOHATHUSIMH K METOAAMHU
duznyecKoil HayKu;

BJIaJIETh HABBIKAMHU Y4EOHO-UCCIEA0BATEILCKOM W MPOEKTHOM IeATEIbHOCTH B
obnactu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOHMCKY
METO/IOB pelIeHus 3a7ad (PU3UYECKOTO COACpKAHUS, MPUMEHECHHUIO Pa3THYHbIX
METOJIOB IMO3HAHMS,



BJIAQJETh BHJAMU JI€ATEIIBHOCTH IO IOJYYEHUID HOBOIO 3HAHUSA, €ro
MHTEPIIPETAllUY, MPEOOPa30BAHUIO W MPUMEHEHHIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJIE TP CO3JaHIH YI€OHBIX IPOEKTOB B 001aCTH (DU3UKH;
BBIABISATh IIPUYHMHHO-CIICICTBEHHBIE CBA3M M aKTyalM3MpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEUICHUS, HAXOAMTh apryMEHTHI JUI JOKa3aTelbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh IMOJYYEHHBIE B XOJI€ PEIIEHUS 3aJaud pe3yJbTaTbl, KpUTUUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U (OpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YMETh MEPEHOCUTh 3HAaHMS 1O (U3MKE B MPAKTUYECKYIO  001acTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJEH, PEIAraTh OpPUTrMHAIbHBIE MOAXOAbl U PEIICHHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJa/IeTh HaBBbIKAMH IMOJIy4€HUsS HUHGPOpMalUu (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH ITOMCK, aHaJu3,
CUCTEMATH3ALMI0 Y HMHTEPHPETALHI0 MHPOPMALMHU Pa3IUYHbIX BUAOB U (PopM
MPEACTABJICHMUS;

OLICHUBAThH JOCTOBEPHOCTHh HH(OpMALINY;

UCIOJIb30BaTh CPeCTBa MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUN
B PELIEHWN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX W OPraHM3alMOHHBIX 3a7a4 C
cobOyrofieHueM TpeOOBaHUN HSPrOHOMHUKHU, TEXHUKH OE€30MaCHOCTH, THUTHMEHBI,
pecypcocOepekeHuns, MPaBOBbIX M ATUYECKUX HOPM, HOPM HH(POPMALMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPKAHMS B Pa3IUUHbIX PopMmaTax ¢ y4ETOM
Ha3HaYeHUs UHQOPMAIMU U LEIEBON ayJUTOpUH, BEIOUpas ONTUMAIBHYIO (GopMy
IPE/ICTaBIICHUS U BU3yaJlU3aliu.

KomMMyHuMKaTHBHBIC YHHMBEpPCAJIbHBbIE y4eOHbIe JeHCTBUS:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKH U BO BHEYPOUHOI JIeATEIBHOCTH;
pacrno3HaBaTh MNPEANOCHIIKA KOHGIUKTHBIX CUTYaIlMi U CMATYaTh KOHQIUKTHL;
pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pEHUS C HCMOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIMBUIYAJIbHOU
paboThI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUH C Yy4€TOM O0OIIUX
MHTEPECOB U BO3MOYKHOCTEN KaXA0T0 YjeHa KOJJICKTHBA;



IIPUHAMATh LI  COBMECTHOM  JEATENIbHOCTH,  OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ TOCTHXKEHUIO: COCTABIISITH IUIAH JICWCTBHM,
pacupeneniaTb poiaud ¢ y4€TOM MHEHHHA YYaCTHHUKOB, OOCYKIaThb PpPE3YyJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHMKA KOMaHJbl B OOIIMIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh MAEHU C TO3ULHAH HOBU3HBI,
OpPUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh O3UTUBHOE CTPATETHYECKOE ITOBEJCHUE B PA3JIUYHBIX CUTYaLMSIX,
IPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBJIATh IO3HABATEJIBbHYIO JESATEIbHOCTh B 00JacTU
(U3MKM M aCTPOHOMHHM, BBIBISATH MpPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOSITEJIBHO COCTABIIATH IUIAH PELICHUS PACUETHBIX W KAYECTBEHHBIX 3a/1ad,
IJIaH BBIMOJHEHUS NPaKTUYECKOH padOThl € YYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTCHU;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;
Jenatb ~OCO3HAHHBIM  BBHIOOp, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO SPYAUIIMHU B 007acCTH (HU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

JaBaThb OLICHKY HOBBIM CHTYyalllsiM, BHOCUTH KOPPEKTHBBI B JIEATEIIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIaIETh HAaBBIKAMHU IMO3HABATENILHON PEQIIEKCUU KaK OCO3HAHMS COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI PEeIIEKCUU IJI OLEHKH CUTYyalluu, BBIOOpA BEPHOTO
peleHns;

YMETh OLIEHMBAaThb PUCKM M CBOEBPEMEHHO IIPUHHMMATh pPELICHHUS MO0 UX
CHIKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYTUX IIPpU aHAIU3E pPE3yJIbTaTOB
NEeATEIIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI W apPryMEHTBl JAPYIMX IIpM aHaIU3€ pPE3yJIbTaTOB
NEATEIBHOCTH;



MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce mocTMKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHSI MPOTPamMMBbI IO
¢uszuke UIsI YpOBHSA CpenHero oOmiero oOpa3oBaHus Yy O0OyYaroIIUXCs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIHI UHTEJUIEKT, IpeanoJararomui
c(OPMHUPOBAHHOCTbD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHUJCTh HAIPaBJICHUSA pPAa3BUTUS COOCTBEHHOM SMOIMOHATBHOU
chepsl, OBITh YBEPEHHBIM B ceOe€;

CaMOpETyJIMPOBaHMsl, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBO€ TIOBEJEHUE, CIOCOOHOCTh aJalnTHpPOBATBCS K
AMOIIMOHAJIBHBIM U3MEHEHHSM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHBALlMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIENIA U
ycrnexy, ONTUMU3M, UHULUATUBHOCTb, YMEHHUE IEHCTBOBATh, UCXOMsS U3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIKOYAIOUIEH CIIOCOOHOCTh IMOHMMATh 3MOLIMOHAIBHOE COCTOSHUE
OpPYTUX, YYUTHIBaTh €ro MpHU OCYLIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpauBaTh OTHOLICHHS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTth KOHPIUKTHI.

INPEAMETHBIE PE3VYJIBTATEI

K xonmy oOyuenust B 10 Knacce mipeAMeTHBIC pe3yjbTaThl Ha YIITyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:
MOHUMATh POJib (PU3MKU B SKOHOMUYECKOM, TEXHOJIOTMUYECKOU, IKOJIOTHYECKOM,
COIMAIBHON U ATUYECKOU cepax AeSTEIHHOCTU YEIOBEKA, POJIb U MECTO (hHU3UKU
B COBPEMEHHOM HAay4yHOM KapTUHE MHUpa, 3HAYEHUE OIHUCATEIbHOM,
CUCTEMATU3HPYIONIEH, OOBACHUTENILHON W  MPOTHOCTHYECKOW  (yHKIUN
bu3uYecKO TEOpUH — MEXAHUKH, MOJICKYJSIPHOW (PU3MKKM M TEPMOJIUHAMHKU,
posib ¢u3nmdeckoi Teopud B (HOPMUPOBAHUU MPEACTABICHUN O (HU3NUECKOU
KapTHHE MUPAa;

paznuyaTh YCJIOBHS TPUMEHHMOCTA MoOjeNied (U3MYECKUX Tel W IPOIECCOB
(sBnEHUI): HHepUUATbHAs CUCTEMa OTcuYéTa, aOCONIOTHO TBEPIOE TEJO,
MaTepualibHas TOYKa, PaBHOYCKOPEHHOE JBIKEHHUE, CBOOOAHOE TaJCHUE,
abcomoTHO ynpyras aedopmaiiusi, abCOIOTHO YIPYTroe U abCOIIOTHO HEYNPYroe
CTOJIKHOBEHMSI, MOJIENIA Ta3a, KUJKOCTH U TBEPJOro (KpUCTALIUYECKOTO) Tela,
WJICATbHBIN T'a3, TOUCYHBIN 3apsJl, OQHOPOJHOE JEKTPUUECKOE MOJIE;



pa3nuyaTth ycioBUs (TpaHUIlb, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHMMATh BCEOOUNI XapakTep (pyHAaMEHTaJbHBIX 3aKOHOB M OTPaHHMYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH MEXAHMUYECKHE MPOILIECCHl U SIBICHUS, UCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI M 3aKOHbI MEXAHHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBIKECHMUS, bopmyIbl KUHEMAaTUKA  PaBHOYCKOPEHHOIO JBUKEHUS,
npeoOpa3zoBanus [anwiies s CKOPOCTH M IepeMelleHus, 3aKkoHbl HbproToHa,
NPUHLUAI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUsI MMIYJbCa M MEXAHUYECKOW OHHEpPruu, CBsI3b pabOThl CHIBI C
M3MEHEHUEM MEXaHUYECKOW 3HEPruu, yCIIOBUS paBHOBECHUS TBEPAOIO Tela), Ipu
ATOM HCIOJIb30BaTh MaTEMaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBATh YCIIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: IMpeoOpa3oBaHuil ['anmumnes, BTOpoOro u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHs HUMITYJbCAa U MEXaHUYECKOU
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIU3UPOBaTh U OOBSACHATH TEIUIOBbIE MPOLECCHl W SIBJICHUS, HCIOIb3Ys
ocHoBHble TmonoxkeHuss MKT wu  3akoHBl  MOJeKymsipHOM  (U3UKA U
TEPMOJIMHAMHKU (CBSI3b JIABJICHUS WICANIBbHOTO raza cO CpeIHEd KHUHETUYECKOU
DHEPIrUel TEIUIOBOTO JBWIKEHUS W KOHLEHTpaUued ero MOJEKYJ, CBS3b
TEMIIEpaTypbl BEIIECTBA CO CPEIHEHM KHUHETUYECKOM DHEPrueu TEII0OBOIrO
JBUWKEHUSI €ro YacTull, CBA3b JIaBJICHUS HJCAIBHOrO ra3a C KOHIIEHTpauueu
MOJIEKYJI U €ro TeMIlepaTypou, ypaBHeHUe MeHneneeBa—Kianeiipona, nepBbii
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUS 3HEPrMU B TEILIOBBIX MPOLECCAX),
OpU HSTOM UCIOIb30BaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanenpona;

aHAIU3UPOBATh M OOBSCHATH JJIEKTPUUYECKHE SBJICHHS, HCIONb3YyS OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI AJIEKTPOAUHAMUKH (3aKOH COXPAHEHUsS SJIEKTPUYECKOIrO
3apsiia, 3akoH KylioHa, MOTEHIHUAIBHOCTD 3JEKTPOCTATUYECKOTO OIS, TPUHIUIT
CYNEpPIO3ULIMA  JJIEKTPUYECKUX MOJEed, NpU OSTOM  YyKas3blBas  yCIOBUSA
OpUMEHUMOCTH 3akoHa KyloHa, a Takke MpPaKTHYECKHU Ba)KHbIE COOTHOLICHUS:
3akoHbl OMa [l y4acTKa Lend W JIJisl 3aMKHYTOM 3JIEKTPUYECKOM LIenHu, 3aKOH
Jlxoyns—Jlenna, mpaBuiia Kupxroda, 3akonsr @apajes AJ1st JIEKTPOIIn3a);
OMHCHIBATh (PU3MUECKUE TIPOIECChl ¥  SBICHUS, WCIOJNB3Ys BEIMYHUHBIL:
MEpEMENIEHUE, CKOPOCTh, YCKOPEHHE, HMIIYJIbC TEJla W CHUCTEMBI TEJ, CHUJa,
MOMEHT CHUJIbl, JaBJICHHE, TOTECHIMAJIbHAS HHEPrus, KUHETUYECKas HHEpPrus,
MeXaHU4ecKasi SHeprusi, paboTa CUJjbl, [IEHTPOCTPEMHUTEILHOE YCKOPEHHUE, CUjia
TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOLIHOCTb, SHEPIHs B3aUMOIECHCTBUS
Tena ¢ 3emnéit BOJIM3M €€ TMOBEPXHOCTH, DJHEPTUs YIpyroi aedopmanuu
NPYXKHUHBI, KOJIUYECTBO TEIUIOTHI, a0COJIOTHAs TemrepaTypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI SHEPTUS MAE€aTbHOIO OJHOATOMHOTO rasa, pabora



WJICUTBHOTO Ta3a, OTHOCHUTENbHAS BIaXHOCTH Bo3nyxa, KIIJI wnpeansHOrO
TEIUIOBOTO JIBUTATENsI; AJEKTPUUYECKOE MOJIe, HAMNPSKEHHOCTH JIEKTPUUYECKOTO
MoJIsl, HANmPSKEHHOCTh IMOJIS TOYEUHOIO 3apsia WIM 3apsHKEHHOIro Iapa B
BAKYYME€ M B JMDJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHYECKOIO MOJs, Pa3HOCTh
NOTEHIHUAJIOB, JJEKTPOABIKYIIAs CHJIa, CHJIa TOKA, HANpPSKEHHE, MOIIHOCTH
TOKa, 3JIEKTpUYECKast EMKOCTh IUTIOCKOTO KOHJIEHCATOPA, COPOTHBIICHUE y4acTKa
LIETIH C TIOCJIE/IOBATENIbHBIM U MApalNIeIbHbIM COCTMHEHUEM PE3UCTOPOB, SHEPTHs
AIEKTPUYECKOTO TOJISI KOHAEHCATOPa;

OOBSACHATH OCOOCHHOCTH NPOTEKAHUS (U3UUYECKUX SIBICHUN: MEXaHUYECKOe
JIBI)KECHUE, TEIUIOBOE JBWKEHHE YACTHI[ BEIIECTBA, TEILUIOBOE PABHOBECHE,
OpoyHOBCKOe JABWXKeHUE, IudQy3us, UCIapeHHUe, KUICHUE U KOHJCHCAIus,
IJIABJICHUE W KPUCTAUIM3allMsl, HAMPABJICHHOCTh TEIUIONEpeaauu, IeKTpU3aIus
T€J, SKBUMIOTEHIUAJIbHOCTh MOBEPXHOCTHU 3apsHKEHHOTO MPOBOJHUKA;

POBOJUTH HKCCIIEIOBAHUE 3aBUCHUMOCTU OJIHOM (PU3UYECKONW BEIMYUHBI OT
JIPYrol C HCHOJIb30BAHUEM TMPSIMBIX H3MEPEHHM, MPU STOM KOHCTPYHUPOBATH
YCTAHOBKY, (DPUKCHUPOBATh PE3YyJbTaThl MOIYYCHHOM 3aBUCUMOCTH (DU3UUECKUX
BEJIMYMH B BUJE TpapuKoB ¢ y4ETOM aOCOMIOTHBIX MOTPEIIHOCTEN M3MEpPEHUH,
JieJaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIEAOBaHNUS,

IIPOBOJIUTH KOCBEHHBIE M3MEPECHUsI (PU3UUYECKHX BEJIWYWH, MPU STOM BHIOMpATH
ONTUMAJILHBIA METOJ W3MEPEHUS, OLICHUBATh aOCOJIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJNTH ONBITHI 1O TPOBEPKE MPEIJIOKEHHON THUIOTE3bl: IUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh OKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYEHHBIE PE3YIIBTATHI U JEJIATh BBIBOJ O CTATYyCE MPEJI0KEHHON TUIOTE3bI;
cobyoaaTh mMpaBwia O€30MacHOr0 TpyJa MPU MPOBEICHUM HCCIEAOBAHUNA B
paMKax y4eOHOTO DIKCIEPUMEHTA, MPAKTUKYyMa U y4eOHO-UCCIIeIOBATEIILCKON U
MPOEKTHOW JAESATENbHOCTH C MCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPONCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemaTh pacu€THhIE 3a/laud C SIBHO 33JIaHHOM M HESIBHO 3aJaHHOM (hU3WUYECKOM
MOJIEJIbIO: HAa OCHOBAaHWM aHalM3a YCJIOBHUS OOOCHOBBIBATH BHIOOP (U3MUECKOU
MOJIeJIM, OTBEYAIoIeW TpeOoBaHUSM 3alayd, NPUMEHSTh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl (DU3MYECKUX TEOpUM TIPH HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/lad, TPOBOANTH PACU€Thl HA OCHOBAaHUU
UMEIOIIUXCS JTaHHBIX, aHAJM3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOJbI
pEelIEHNs C YYETOM MOJIYYEHHBIX PE3YyJIbTATOB;

permaTrh KaueCTBEHHBIC 3a7add, TPEOYIOIHe MPUMEHEHUS 3HAHUW W3 Pa3HBIX
pasnenoB Kypca (DU3WKH, a TaK)KE WHTETPAIMM 3HAHWA W3 JNPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA: BRICTPAUBATh JJOTHUECKYIO LIETIOYKY PACCYKIACHUN
C OMOPOW Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A1 OOBSCHEHHS OCHOBHBIX NMPUHLIHIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
IIPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHE
TEXHUKH U TEXHOJOTUI;

aHAJIM3MPOBaTh W OLICHUBATh MOCIEACTBUS OBITOBOM W MPOM3BOJICTBEHHOM
JEeSITEIbHOCTH YeJIOBEKa, CBSI3aHHON C (DU3MYECKUMHU TPOLECCAMU, C TMO3UIIMM
AKOJIOTUYECKOM 0e30MacHOCTH, peJiCTaBlICHUN 0 palMoHaIbHOM
IPUPOAOIIOIB30BAHNH, & TAKKE PA3yMHOM UCIIOJIB30BAaHUU JOCTH)KEHUM HAyKU U
TEXHOJIOTUH /ISl JAIbHEHIIIErO Pa3BUTHS YETIOBEUECKOro 0OIeCTBRa;

MPUMEHATh pa3IMyHble CcHocoObl paboThl ¢ uHPOpManuen (U3HUECKOro
COJIEp’KaHUsl C MCIOJb30BAaHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTHIA,
OpU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTUU MJIs
MOMCKa, TMepepaboTKU ¢ NPEIbABICHUS YYEeOHOM M HAYyYHO-TIOMYJISPHOM
uH(pOpManuy, CTPYKTYPUPOBAHHS U MHTEPHpPETalud UHPOpMALUU, TOJTYyYEHHON
U3 PpAa3UYHBIX HMCTOYHUKOB, KPUTHUYECKH AaHAJIU3UPOBATH IMOJIYyYaEMYIO
MHPOpPMAIIMI0O U OLIEHUBAaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHKA HH(POPMAIINH;

MPOSIBJISITh OPraHU3ALMOHHBIE W TIO3HABATEIbHBIE YMEHHS CaMOCTOSITEIBHOIO
MpUOOPETEHUsI HOBBIX 3HAHUU B MPOLIECCE BHINOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B Tpymme C HCIOJHEHUEM pa3IMYHbIX COLMAJIbHBIX pOJIEH,
IUIaHUPOBaTh PaboOTy TPyNIbl, PALMOHAIBHO paCHpeNesaTh AESTENbHOCTh B
HECTAHJAPTHBIX CHUTyalUsAX, aJCKBATHO OLIEHUBATh BKIAJ] KaXIOTO U3
YYACTHUKOB T'PYIIBI B pEHICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

NPOSBIISATh MOTHBALIMIO K Oyaymed mnpodecCHOHaIbHOW AESITeNbHOCTH IO
CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO TPOQUIIS.

K xonmy oOydenuss B 11 Kaacce mpeAMETHbIE pe3yJbTaThl Ha YriayOJEHHOM
YpOBHE JOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUarOMIMXCS YMEHUM:

IMOHUMATh POJb (PU3UKH B SKOHOMHYECKOH, TEXHOJOTHYECCKOH, COIMAIIBHOW W
ATUYECKON cdepax JesATENbHOCTH YENOBEKa, poOJib W MECTO (U3UKU B
COBPEMEHHOW Hay4YHOM KapTUHE MHpaA, POJb AaCTPOHOMHUM B MPAKTUYECKOU
NEATEIbBHOCTH 4YeJOBeKa M JaJbHEWIIEM HAayYHO-TEXHUYECKOM Ppa3BUTHH,
3HaY€HWE  OIHUCATEeNIbHOM,  CHCTEMaTH3UpPYIOLIEH,  OOBSICHUTEIbHOW U
MPOTHOCTUYECKOW ~ (PYHKIMH  (U3UYECKOM TEOpUU —  3IJICKTPOAUHAMHUKH,
CHELMAIBHOM TEOPUHM OTHOCHUTEIBHOCTH, KBAHTOBOM (DPM3MKH, pOJib (PU3NUECKON
TEOpUU B (POPMUPOBAHUU IPEACTABICHUN O (PU3NYECKON KapTHMHE MHpA, MECTO



¢uznyecKoil KapTUHBI MUPA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEJICTABICHUI O IPUPOJIE;

pa3nauyaTh YCJIOBHUS MPUMEHMMOCTH MojeNell (PU3MYEeCKHX Tel M IMPOILECCOB
(siB7IEHUI): OAHOPOJHOE DJIEKTPUYECKOE U OJIHOPOJHOE MArHUTHOE TIOJIf,
rapMOHUYECKHUE KOJIEOaHUs, MAaTEMaTUUYECKUN MAaSTHUK, UCATbHBIA MPY>KUHHBIN
MaATHHUK, TAPMOHUYECKUE BOJIHBI, UACAIbHBIA KOJEOATEIbHBIA KOHTYp, TOHKas
JIMH3a, MOJEJIE aToMa, AaTOMHOTO siIpa U KBAaHTOBOM MOJIENIN CBETA;

pasznuyaTh yCIOBHS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHUMAaTh BCEOOLIUN XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U OTPaHUYEHHOCTb
UCII0JIb30BaHUS YACTHBIX 3aKOHOB;

AHAIU3UPOBaTh M OOBICHATH DSJIEKTPOMArHUTHBIE TMPOLECChl U  SBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHN U CHEUAIbHON
TEOPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHMS 3JIEKTPUYECKOIo 3apsja, CHIIa
Awmriepa, cuna JlopeHna, 3aK0OH 3JIEKTPOMarHUTHOW MHIYKLIMH, npaBwiio JIeHna,
cBi3b DJIC caMOMHIYKIIMU B 3JIEMEHTE JJIEKTPUYECKOM LENU CO CKOPOCTHIO
M3MEHEHUS! CHJIbI TOKA, MOCTYJNAThl CHEUAJIbHOW TEOPUU OTHOCUTENBHOCTU
OWHIITEITHA);

aHAJIM3UPOBaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHl M SIBJICHUS, HCIOJIb3YS
MOJIOKCHUST KBaHTOBOW (pu3uku (ypaBHeHue OiiHmTelHa s doTodrddexra,
IIEPBBI U BTOPOU MOCTyNaThl bopa, IPUHLKAI COOTHOLIEHUS HEOTIPEIEIEHHOCTEN
I'eit3enOepra, 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAacCOBOIO YMCENl U YHEPTUU B
AJIEPHBIX PEaKLUAX, 3aKOH PaIMOAKTUBHOTO pacmana);

ONHUCHIBATh (PU3MYECKUE TMPOLECCHl M  SBJICHUS, UCHOJIb3Ys] BEJINYUHBL:
HANpPsHDKEHHOCTD JIEKTPUYECKOTO MOJIsA, MOTEHIHAI 3JIEKTPOCTATUYECKOrO OIS,
Pa3HOCTh MOTEHLMAJIOB, 3JEKTPOJBIKYIIAs CHJIA, MHIYKLIHS MAarHUTHOTO MOJIS,
MarHuTHBIM TOTOK, cujia AMIiepa, WHAYKTUBHOCTb, AJIEKTPOIBMXKYILAs CHIIA
CaMOMHAYKIIMM, 3HEPrMsl MarHUTHOIO TMOJs  IPOBOJHUKA C  TOKOM,
PENATUBUCTCKUIA MMITYJIbC, TIOJIHAs DJHEPIusi, OSHEprusi IMOKOs CBOOOAHOM
YaCTHI[bl, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsii sApa, SHEPrus
CBS3U S7PA;

OOBACHATH OCOOEHHOCTH MPOTEKAHUS (PU3UUECKUX SIBJICHUH: AJIEKTPOMArHUTHAs
WHAYKLIMS, CAaMOMHIYKIUS, PE30HAHC, HHTEpQPEpeHLuss BOJH, AUQPpaKIus,
JTUCTIEpCHsi, TIOJIHOE BHYTpPEHHEE OTpakeHue, (OTOIIEKTpUISCKUd dPdeKT
(botodddext), anbdpa- u Oera-pacmanbl sAep, TraMma-u3IydeHue szep,
(du3nyuecKre NPUHIIMIBI CHEKTPATBLHOTO aHAlIM3a U padoThI J1a3epa;

ONpENENATh HANpaBICHUE HHIYKIMM MAarHUTHOTO MOJISI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTh M300pa)K€HWE, CO3/1aBaeMO€ IIJIOCKUM 3€pKajioM, TOHKOW JMH30H, U
PACCUUTHIBATH €70 XapaKTEPUCTUKH;



MIPUMEHSTh OCHOBOIMOJIAraloIINe aCTPOHOMUYECKUE MOHSITHS, TEOPUU M 3aKOHBI
TUTS aHAJTM3a ¥ O0BSICHEHUS (PU3UUYECKHX MPOIIECCOB, MPOUCXOIAIINX B 3BE31aX, B
3BE3MIHBIX CHCTEMaX, B MEKTAJTaKTHYECKON cpeje; IBIKEHUS HEOECHBIX Te,
IBOJIIOINH 3BE3 U BeeneHHOM;

IPOBOJUTH  MCCJIEIOBAHHUE  3aBUCUMOCTEH  (U3MYECKMX  BEIUYMH  C
WCTIOJB30BAaHUEM TMPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh yCTaHOBKY,
(GuKCHpOBaTh PE3YNbTATHl MOTYYECHHON 3aBHCHUMOCTH (DU3NYECKUX BEITUYMH B
BUJie TpapuKOB C Y4E€TOM aOCONIOTHBIX MOrPEIIHOCTENH HW3MEPEHHM, aenarhb
BBIBO/JIbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUsI (PU3MUYECKHX BEJIWYUH, MPU STOM BHIOMpATH
ONTUMAJILHBIA METOJI M3MEPEHUS, OLEHUBATh AOCOJIOTHBIE W OTHOCUTEIIbHbBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHMUIA;

IPOBOJNTH OIBITHI IO MPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATH
MOJTyYEHHBIC PE3YbTaThl U JeaTh BBIBOJ] O CTaTyCE MPEIJI0KEHHON TUIIOTE3bI;
OTHUCBHIBATh METO/IbI TTOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUN;

cobyroaaTh mnpaBwia O€30MacCHOrO TpyJa IMPU MPOBEICHUM MCCIEAOBAHUNA B
paMKax y4yeOHOTo SKCIEPUMEHTAa, MPAKTUKyMa M y4eOHO-UCCIIEI0BATEILCKON U
MPOEKTHOM JAESATEIbHOCTH C HCHOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB H
1a00paTOpHOTrO 000PYOBAHUS;

pemath pacy€THhIE 3a/laud C SIBHO 33JIaHHOM M HESIBHO 3aJaHHOM (hU3MUYECKOM
MOJIEJIbIO: Ha OCHOBAaHMM aHAJM3a YCJIOBHS BbIOMpaTh (U3MYecKue MOJICIH,
OTBEHAIONIMEe  TpeOOBaHUSM  3alaud, NPUMEHATH  (OPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl (U3UYECKUX TEOpPUM TIPU HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/iad, MPOBOJAUTH PAacuéThl HA OCHOBAHUU
MMEIOIIUXCSl JaHHBIX, aHAJM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOMbI
pelIeHus ¢ Y4ETOM MOIYYEHHBIX Pe3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a7add, TPEOYIONIUEe MPUMEHEHUs 3HAHWUW W3 Pa3HbIX
pasiesioB Kypca (pu3MKH, a TakKe WHTETpalliyd 3HAHWM W3 JPYrux MPeIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA: BRICTPAUBATh JJOTHUECKYIO LIETIOUKY PACCYX ICHUN
C OTIOPOM Ha M3YUYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,
MCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSICHEHMS] OCHOBHBIX MPUHIIUIIOB
PaboOThI U3MEPUTENHHBIX TPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX
POLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE IPOIIECCOB OKPYKAIOLIET0O MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAIM3WPOBaTh W OIICHUBATh TIOCIEACTBUS OBITOBOM W TIPOW3BOJICTBEHHOU
NESTEIbHOCTH YeJIOBEKa, CBSI3aHHON ¢ (M3MYECKMMH MPOIECCaMH, C MO3ULUN



AKOJIOTUYECKON 0€e30MacHOCTH, MpEACTaBICHUM 0 palOHAIBHOM
MIPUPOJIOTIOIB30BaHUH, & TAKXKE Pa3yMHOM HMCIOJIb30BAHUM JOCTHKEHUN HAYKU U
TEXHOJIOTUM JIJIsl JaTbHEUIIIEro pa3BUTHSI YEJIOBEUECKOTO O0IIECTRA;

OPUMEHSTh pa3IMyHble CHOCOOBl paboThl ¢ uHpoOpMaIMell (PuandecKoro
CoJIepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTHMH,
P 3TOM UCIIOJIb30BaTh COBPEMEHHBIC WH(OOPMAITMOHHBIC TEXHOJOTHUU IS
MOMCKa, TMepepadOTKM ¢ TMPEABSIBICHUS Y4YEOHOM W HAYYHO-MOMYISPHOI
uH(pOpMaIK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU MH(GOPMAIINK, MTOTy4YEHHON
U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKA aAHAIU3UPOBATH  IOIYyYAEMYIO
uH(pOpPMAIMI0O U OIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHUM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA UH(POpMaLINH;

MPOSIBIIATh OPraHU3AIlMOHHBIE W TMO3HABATEIIbHBIE YMEHHS CaMOCTOSITEILHOIO
IpUOOPETEHUS] HOBBIX 3HAHUW B MPOLIECCE BBITIOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCJIeI0BATEIHCKUX PaboT;

paboTaTh B TIpyNmne C MCHOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh PadOTy TPYIbI, PANUOHAIBHO paCHpeieisaTh ACATEIbHOCTh B
HECTAHJAPTHBIX CHUTyallMaX, aJeKBaTHO OIEHMBATh BKJIAJ KaXJIOro U3
YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIIEMBI;

NPOSBJISITH MOTHUBAIMIO K Oyaymiedl mnpodeccCHOHaIbHOM JIeITeTbHOCTH  TI0
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.

COAEPKAHUE OBYUYEHUSA
10 KIIACC

Pazgea 1. Hay4Hblii MeTOA NMO3HAHUS IPUPOABI.

®dwuszrka — pyHIaMEeHTAIbHAS HayKa o mpupoae. HaydHsiil MeTo1 MO3HaHUS U
METO/Ibl UCCIICIOBaHUS (PU3NUECKHUX SBIICHUN.

OKCIIepUMEHT W TEeOpHsl B MIpolEecce Mo3HaHus npupoisl. Habmrogenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBbIe M IU(pPOBBIC
WU3MEPUTEIbHBIE PUOOPHI, KOMITBIOTEPHBIC TATYNKOBBIE CHCTEMBI).



[TorpemnocT  u3MepeHuii  U3NYECKUX  BENUYMH  (aOCOMIOTHAsA W
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NIECKUX SBICHUN M TPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIOTHO TBEPAOE TENO, HACalIbHAS >KUIKOCTb, HJCANbHBIA Ta3, TOYECUYHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3nueckas
TEOpHs.

Ponp u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTH. YTJiOBas WU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
[lenTpocTpeMuUTEIbHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbHOE) U MOJHOE
YCKOpPEHUE MaTepHaIbHON TOUKH.

TexHuYeCKHue YyCTPOWCTBA M TEXHOJOTHUYECKHE TIPOLECCHL: CIUIOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNIEpPEAAyH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauyuu.

Mopenbs cucteMbl OTCUETa, WILTIOCTPAIUMS KMHEMATUUECKUX XAPAKTEPUCTUK
JBHKECHUS.



CriocoObI UCcCeT0BaHUS IBIKEHUN.

Nnnroctpanus mpeesibHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3yX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HabGmionenue ABMKEHUS Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpapienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPHUM, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TE€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydeHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpPEEICHUS MTHOBEHHOM
CKOpPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHKe TIU(PPOBOI 1a0OPATOPHH).

N3yuenne nBWXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIIOTE3bl O TPSIMOM MPOMOPIUOHAIBHON 3aBUCUMOCTU MEXIY MAIbHOCTHIO
MoJIETa U HAaYaJIbHOM CKOPOCTBIO TENA.

MN3yueHne IBHKEHHUS Tella MO0 OKPY>KHOCTHM C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHus KOHUMYECKOro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IIepBeii 3akoH HproroHa. MHepumaneHble cuctembl otcu€ra. [IpuHIUMN
otHocuTenbHOCTH ["ammies. HewneprumanabHble cUCTEMBI OTCUETa (OMpEACIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBHBAJCHTHOCTh TPABUTAIMOHHOW W
MHEPTHOU MACCHI.

Cuna TsoKecTd. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAJCHHSI OT BBICOTHI
HAaJ] TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyueckod IHPOTHL. JIBUKEHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckas CKOPOCTb.



Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUS M CUja TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Teja B
YKUIKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEILHOTO ABUKCHUSI.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumesa.

TexHHu4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIUITHHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBrKeHUs Tell B UHEPIUAIBHBIX U HEMHEPIIMAIBHBIX CHCTEMAaxX
OTCYETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BECHUEM MACCHI TeJIa HA €r0 YCKOPEHHE B MHEPLIMAILHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIMX B PE3yJIbTaTe B3AUMOICHCTBUS TEI.

N3mepenune macc mo B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U MA/ICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MaCCHI.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

W3yyeHnue NBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, MEPEKUHYTON Yepes
NErKuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYUHE YIIIOBOTO Koddduimenta
3aBucuMocTd Fpp(N).

HccnenoBanue nBHKeHHUsI OpycKka MO HAKIOHHOM IUIOCKOCTH € EPEMEHHBIM
K03 ULIMEHTOM TpEHHUS.

W3yyeHue nBMKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCH BpamieHus. Ilmedo cuiebl.
CrnoxxeHne Cuil, IPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

VYcroitunBoe, HeyCTOMUNBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHILUTEWH,
CTPOUTENIBHBIA KPaH, peMIETUYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U PacU€T CUJI YIIPYTOCTH.

N3ydeHne yCcTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 mexaHuxe.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

VMnyibe CHITIBI M U3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umIiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuu. [paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUYKHU.

[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUibl. [loTeHnmanbHas >HEprUs.
[ToTenmmanbHas 3Heprust ynpyro neGopMupoBaHHON NpyxuHbl. [loTeHnmanbHas
DHEPrusl Tena B OJHOPOJHOM I'paBUTAUMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO apa (BHYTpH M BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TPEThbsi KOCMUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIUAIBHBIX CHJII C H3MEHEHHEM MEXaHU4EeCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUW SHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHynn i WICAUIBHOM KUIKOCTH KakK CIIEICTBHE 3aKOHA
COXPAHEHMS MEXaHUYECKON IHEPTHH.



TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOIIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKWHHBIM MHCTOJET, THPOCKOM, (PUTYpHOE KaTaHWE Ha
KOHbKaXx.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIITHOCTH CHUJIBL.

W3MeHeHue 3Hepruu Tela Mpu COBEPIICHUU PabOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM IMOTEHUHAIbHOW SHEPrud MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHre nMmmyJsibca Telia o TOpMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENIU DJIEKTPOMOOWIISE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanrie COXpaHEHUsI UMITYJIbCA TIPU YIIPYTOM B3aUMOICHCTBUM.

N3mMepeHne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU MeopUlL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KMHeTnyeckor Tteopun (MKT), ux
onbiTHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBWKeHue. Xapaxkrtep
JBW)KCHUSI W B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJield CTPOEHHS Ta3oB,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE ATHX
Mozeneii. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBo BeliecTBa.
[ToctostnHast ABorazpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3aMmepenus. Illkama
temneparyp Llenbcusi.

Mopenb uiealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIBI
rasa JIBI)KYTCSI XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOGcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. | paduueckoe
Ipe/ICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.



CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOM  3Hepruei
NOCTYIATEIbHOTO TEIJIOBOrO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpEeHEH
KMHETUYECKOW dHEPrUel MOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MOTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Juddy3us :xuIKocTen.

Mogens onsita llTepHa.

[IpuTsIKEeHNE MOJIEKYL.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HabGnronenue u rcciieoBaHUuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnepoBanne mpouecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS IIPU
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

W3yyeHue H30TEpPMUYECKOrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenne n3o06apHOTo mporiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHHS BEJIMYWH, ONKMCBHIBAKOLINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CamMOnpOW3BOJIBHAA — peJIaKCalUs
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMAa YPaBHEHHUM:
ypaBHeHHEe MeHnaeneeBa—KnanelpoHa U BhIpaXXEHUE U1 BHYTPEHHEW SHEPTHM.
VY ClI0BUS TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHIEHTPALUsl YaCTHUIL], BBICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

OnemeHnrtapHas paboTa B TepMOAUHAMUKe. Beruucienue padoTel o rpaduky
npoiiecca Ha pV-auarpamme.



Tennomepenaya  kKak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPTUU
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KosmuectBo TemnoThl. TemioéMKkocTh Tena. YAedbHAasT W MOJSIpHAs
TETJIOEMKOCTH BEIIECTBA. YpaBHeHUe Maliepa. YenbHas TEIIOTa CrOpaHus
TormBa. Pacu€r KkoiuuecTBa TEIUIOTHI Npu Temionepenadye. llonstue 006
aanabaTHOM TpoIiecCe.

IlepBbIii  3ak0H TepMOAWHAMUKU. BHyTpeHHsis »sHeprus. KommyecTBo
TEIUIOTBI W paboTa Kak Mepbl HU3MCHEHHUS  BHYTPEHHEH  JHEPTUH
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpMOJMHAMUKHM [JI1 HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpunHMmnb! ecTBrs TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACHEKTHl MCIIOIb30BaHUSI TEIUIOBBIX ABUTratenei. TermnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUIOBBIX» OTXOMOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U DJIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuiecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne annabaTHOTO mpoiiecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomeol, PAKMUKYM.

N3mepenue yaeapHON TENI0EMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanne anqnabaTHOTO MpoIiecca.

N3yueHne B3aMMOCBSA3M SHEPTHU MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecamuvie cocmosanusn eeuecmea. Dazoevie nepexoowl.



[TapooOpa3oBanne u KoHAeHcamus. lcmapeHue W KureHuWe. Y enbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllieHHble W HEHAChIIEHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHMS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTam3anusa. YJEJbHas TEIUIOTA IUIABJICHUS.
CyOnumarus.

Hedopmanuu tBEporo tena. Pactspkenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYKUHA
TEIJIOBOTO paclIpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpTrUn B (Pa30BbIX MEPEXOAX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHUYecKue YyCTPOMCTBA W  TEXHOJOTMYECKHE MPOLECCHl:  KUAKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermioBoe paciupeHue.

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TVIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiaeHUS.

Mopnenu HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenne yaenbHON TENJIOTHI IIJIABJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NIAPOB.



N3mepenne abCOMIOTHOW BIIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne kodduimenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenne monyis FOnra.

HccnenoBaHue 3aBUCUMOCTH  AepopMalMi PE3UHOBOrO oOpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3anus Tell U €€ MpOSBICHUA. OJJNEKTpUdeckud 3apsa. /IBa Buaa
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOIAHUKU.
DNeMEHTapHbIA JJEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

Bsaumopaeiicteue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyoHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loreHuunaneHas sHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTennman snexTpocratnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy miapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbBl JIMHUI HANps>KEHHOCTH 3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JIMDNEeKTpUKKM B 3JEKTPOCTATHYECKOM  TIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTDH ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHeHNE KOHIeHcaTopoB. [locnenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAToPa.

JIBrKeHuE 3apsyKEHHON YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHYECKas 3alluTa, 3a3eMIJIEHHE 3JIEKTPOIPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jlemoncmpayuu.



Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YEHUS CBETONOA.

N3ydeHne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
IIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hampsokenune U u DJIC &.

3akod OMa 1l yyacTKa [eMu.

DIIEKTPUYECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W IUIOIIAJAM MONEPEYHOTO CEUCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBiE€HHBIX dekTpruueckux menei. [Ipasuina Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BBIAEIsEMass Ha
pe3ucTope.

OJC u BHyYTpEHHEEe CONPOTHBJIECHHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

Konpaencarop B ienu noCTOSSHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.



N3mepeHre CUiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTUBJICHUS] UUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MTPU TTOCTOSIHHOM
HaIpsHKEHUH.

[Tpsimoe uzmepenue IJIC. KopoTkoe 3amMblkaHUE TaIbBAHUYECKOTO 3JIeMEHTa
U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coenHeHns UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanre CMEMAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSDKEHUS JJISL  JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesa u3MepeHus aminepMmerpa (BoJIbTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temmnepatypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKHY. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJHUTAX. DIEKTPOJIUTHYECKAs JUCCOIUALIUS.
DnekTponun3. 3akoHbl Dapanes 11 AIEKTPOIIn3a.

DnekTpuyeckuii Tok B ra3zax. CamoCTOSTENbHBI M HECAMOCTOSATEIbHBIN
paspsan. Paznuuneie TMIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpPOMCTBa M NPAKTHUECKOE MPUMEHEHHUE: Tra3opa3psiaHble
JaMIIbI, JJIGKTPOHHO-JTydeBas TpyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: TUOI,



TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHHE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTh CONIPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl AnekTponn3a Dapajes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

CpaBHEHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKH THOJA.

Pu3nyecKuil MPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIb30BAaHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 knmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nOo3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEINIbHBIE TPUOOPHI, ITUpoBas JadbopaTopusi.

Mamemamuxka: peumieHue CcUCTeMbl ypaBHeHMH. JluneilHas QyHKUuS,
napabona, runep6bona, ux rpadpuku u cBoiicTBa. TpuroHomerpuyeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannveckoe NBIKCHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpeibl,
yTHiIn3anus OWOOPraHMYEeCKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOM» U



AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE W KAITMJUIAPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHHWE HaHOMAaTEpHANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U Ia30B, )KUJIKHE KPUCTAILIBI, JIEKTPUIECKUE
CBOMCTBA METAJIOB, DJIEKTPOJIUTUYECKAs TUCCOUMALNSA, TaIbBAHUKA, JJICKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO31yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABM)KEHUN C HMCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]b BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIULUOHEP, TEXHOJIOTUU
IIOJIYYCHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
razopa3psaHble JaMIIbl, TOJTYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHIYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

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

MarunutHoe 1nose B BeuiecTBe. @eppoMarHeTUKy, napa- u AMaMarHeTUKy.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IMPOIECChl: MPUMEHEHHE

MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

Kaptuna  7OuHHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KapTuHa nMHUI MarHUTHOM MHAYKLUY TOJIS JUIMHHOTO IPSIMOI0 ITPOBOIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.



JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HaOnroienue nBukEHUs My4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIUI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii 3kcnepumenm, n1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue MarHMTHOI'O MOJISI IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMArHETHKOB.

HccnenoBanue AeHCTBUS OCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHue 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBneHne HIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BeKTOpa MAarHUTHOM
uHayknuu. OJIC wuHAyKIMU. 3aKOoH SJIEKTPOMAarHUTHOM uHAYKuuM Dapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC uHAYKIMU B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika WHIYKTUBHOCTH B II€NU TOCTOSHHOIO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: WHIAYKIIMOHHAS
Me4Yb, COJICHOM/I, 3allIUTa OT JICKTPU3ALMH TEJI IPU JABHKEHUU B MAarHUTHOM T10JI€
3emin.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHuTHOTO ITOTOKA.

ITpasuno Jlenua.

[TameHrie MarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHMEe CAaMOMHTYKIIMH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMKM OT CKOPOCTHU M3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii akcnepumenm, n1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sBIEHUA 3JICKTPOMAarHUTHOM MHIYKIWH.

OnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sSiBIEHUS CAMOMHIYKIIHUH.

COopka MoJIesu JIEKTPOMArHuTHOTO TeHepaTopa.



Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebatenbhas cuctema. CBOOOIHBIE KOJICOAHUS.

["apmonnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTuuecKkoe ONMUCAHKUE (3aKOH COXPAHEHHS] MEXaHWYeCKOM sHepruu). BoiBoj
JTUHAMAYECKOTO OMUCAHUS TaPMOHMYECKUX KOJIeOaHUN U3 UX DHEPTreTUYECKOTO U
KMHEMATUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon u uacrora konebanwil. Ilepron Manmbix CBOOOAHBIX KOJEOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux konebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3oHanc.
Pe3onancHass kpuBasd. BiusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCUBHOM TMPYKHUHE C IEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPHU KOJICOAHUAX Tpy3a Ha IPY>KUHE.

HccnenoBaHue BoIHYKIESHHBIX KOJICOAHUIH.

HabGmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

N3mepenne mnepuona CBOOOIHBIX KOJICOAHWM HUTSHOTO W TMPYKUHHOTO
MasITHUKOB.

N3y4yenune 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha yIIPYTOM IOIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHnuple KOne0AHUA.



Konebatenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHS B
UJeaIbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJAEHCATOpa ¢ aMIUIMTY/A0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B UJI€aTbHOM K0JIe0aTEIbHOM KOHTYDE.

3aryxaromue JJIEKTPOMATrHUTHBIE Kosie0aHusl. BeIHyX1€eHHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NEHCTBYIOLIEE 3HAUYEHHWE CHWJIBI TOKAa W HANpsOHKEHUs MpH pa3iuydHoi (dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanbupiii  Tpanchopmarop. IlpousBojacTBo, mepemauya MU noTpebieHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTMYECKHE PHUCKM TpU MPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHuUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopenb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbIHYXI€HHbIE CUHYCOUJAIbHbIE KOJICOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOIO
TOKA.

Pe3oHanc mpu MOCNENOBAaTEIbHOM COEIMHEHHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPopMaTopa.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit saxkcnepumenm, navopamopnsie padomuol, nPAKMUKyM.

N3yuenne Tpanchopmaropa.

HccnenoBanue NEpeMEHHOIO TOKAa 4YEpe3 IOCIEAOBATEIBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbBLE 60JIHbL.



MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunble u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, HHTephEepeHLUs U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOUIEN CPEIBL.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTalrs BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBOIICTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXXE€HHE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHnus u qudpaKius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHHUYecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBHI, pajiap, paIuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

Habmroienue oTpakeHus: U NpeioMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
npesioMJIeHUE, MoJspu3anus, Judpakuus, MHTephepeHIus.

Oo6HapyxeHue nHppakpacHoro u yiabTpadhroIECTOBOTO U3ITYUEHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCcTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEWHOE pacIpOCTpaHEHUE CBETA B OJAHOPOAHOM cpene. JIyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuit B
wiockoM 3epkane. Cepudeckue 3epkana.



[Tpenomnienue cBeta. 3aKOHBI IPETOMIIEHUS CBeTa. AOCONIIOTHBIN MOKa3aTeNb
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLICHWE JUIMH BOJIH IIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3ena IByX ONTUYECKUX CPE/l.

Xon nydeit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroyl ImoJIHOrO BHYTPEHHErO
OTPaKECHMUS.

CoOuparoniie ¥ pacceuBaroniye JuH3bl. ToHkasg suH3a. DOKycHOE
paccTossHUE U ONTUYecKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3BI OT €€ TeOMETPUH M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, NMPOLIEAIIETO JIMH3Y MOJ IIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne H300paXeHU TOYKM W OTpe3Ka NpsMOM B
coOMparoIMX U PACCEUBAIOIIMX JUH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIACCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB IIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIYIIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.

Hab6nrogenue nogHOro BHyTPEHHETo oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaUIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300pakeHU B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

HaGmronenue natepdepeHinu cBera.



HabGnronenue BETOB TOHKUX IIEHOK.

Habmonenue nudpakiuu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Hab6mrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipu3aluy CBeTa.

[IpumMeHeHne NoJIAPOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKMuUKym.

N3mepeHune nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJKHUX JTHH3).

N3mepenrie POKYyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IIJIOCKOTO 3€pKajia U JIMH3BI,

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEp()EpEeHINN U MOJIIpU3aIii CBETA.

N3yyeHue nosisipu3anuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne nnTepdepeHInm J1a3epHOro U3IIyuyeHUs Ha ABYX LIEIsX.

HabGmronenue qucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIIEKTpa.

N3Mepenue InrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['panuubpl  MPUMEHUMOCTHM  KJIacCMYeCKoM  MmexaHuku.  [locTynarsl
CHeUalbHOU TEOPUH OTHOCUTEIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  lIpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITIUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKONW YACTHIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIBCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.

TexHHuYecKue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndyeckui IKCIIEpUMEHT, J1a00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJbca W 3HEPIrUM  PEISTUBUCTCKUX 4YacTul (10
¢doTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKyasapHho-60110801 0yaiu3m.



PaBHOBECHOE TeIIOBOE M3NIydeHHE (M3JIydeHHEe aOCONMIOTHO YEPHOTO Tena).
3akoH cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHHE CBEeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakaromryto moBepxHOCTh). Ombrter I1. H.
JleOenena.

BomnHoBseie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! e bpouis u
pasMepbl 00NacTH JIOKANIM3alMU JBUXKYyIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
(doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

UccnenoBanue GpoTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Mojeilb aroMa
Pezepdopaa.

[Toctynarel bopa. M3nydyenue u norjoimieHrue (GOTOHOB MPH MEPEexXoie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUM aTOMA BOJOPO/A.

CnoHTaHHOE U BBIHYXJCHHOE U3JlydeHue ceera. Jlazep.

TexHuyeckue ycTpoHCTBa M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPalbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HaOmronenune mMHENYaThIX CIIEKTPOB.



Y CTpONCTBO 1 AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HaOGmronenue mmHEYaToOro crekTpa.

HccnenoBanne CreKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qu3uka amomHoz20 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. N30Tormsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacman. [ amma-n3nydyeHue.

3aKOH pPaJAMOAKTHBHOTO pacnaza. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusHUE paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbIN (poH n3nydenus. Josumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKHU.

Metonbl perucTpanuy U UCCIEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmojenu. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHol mMoaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO usznueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, SAepHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Orarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuHu. IIpUMEHMMOCTh 3aKOHOB (DU3UKU JIsI OOBIACHEHHS TPUPOJIbI
KOCMUYECKHX 00BEKTOB.

MeTonbl aCTpOHOMHUYECKMX HccienoBaHuid. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3Bé3mnoro HebGa. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.



ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3M TJIABHOW IOCJIENOBATEIbHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunsiii I[Iyte — nHama I'amaktuka. [lonoxenune u aswxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE OBIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3MHOTO HEOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JJIs1 ONpPEIeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crnioco0bl u3Mepenus (pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIE MOTPENTHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszieinax «YUYEHUYECKUUA  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee MOBTOPEHUE.

OO6o001eHne U cucTeMaTH3alus CoJIep KaHus pasziesioB Kypca «MexaHukay,
«MonexynsipHasi pu3rMKa U TEpMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBI, «OCHOBBI CHEIMAIBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3uku uW acTpoHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  MPOTHOCTHYECKOW  (yHKIMI



buznyeckoit Teopun, posib GU3NYECKON TEOpUH B (POPMUPOBAHUU MPEACTABICHHIMA
0 (pu3mveckor KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MHpa B 0OIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca (¢usuku yriyonésHoro ypoBHs B 11 kiacce
OCYILECTBIIETCSA C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvie nOHAMUA, CE6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
NnO3HAHUA: SBIICHUE, HAY4YHbIH (aKT, TUIOTE3a, (PU3MUEcKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipu3Haku nNOMOOHSI TPEYroJIbHHUKOB,
onpeiesIeHne MIOMAIU TIOCKUX (GUryp u oobeéMa Ted.

Buonozcus: >nektpuyeckue SBICHUS B JKUBOW MNpPUPONE, KOJIeOATEIbHBIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
pUpoJe.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOr0 TOKa, MHIYKIMOHHAs Ieyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEUHAasi OaTapesi, CITyTHUKOBbIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



®OPMBI ITPOBEJIEHUS 3AHSTHS U BUJIbI BHEYPOUHOU
AEATEJBHOCTHU

DopMbI IPOBEACHUS 3AHATHM:
AKCKYPCUU;

KPYTJIbIE CTOJIBI;

JACIYTHI,

COPEBHOBAHMS;

KOHKYPCBHI U BUKTOPHHBI,
OJIMMITHA/IBI,

MPOEKTHI;

0OIIIECTBEHHO-TIOJIE3HAS MPAKTUKA;
OMOIMOTEUHbIE YPOKHU U JIUTEPATYPHBIE TOCTUHBIC;
MO3HABATEIbHBIE U POJIEBBIE UTPHI.

Buabl BHEYPOYHOH AeATEJIbHOCTH:
UTPOBast I€ATEIbHOCTD;

T03HaBaTeNbHAs ACATSIbHOCTD;
MPOOJIEMHO-1IEHHOCTHOE OOIICHHUE;
JIOCYTOBO-Pa3BJIEKATEIbHAS AEATEIHLHOCTD;
COLIMAJIbHOE TBOPYECTBO;

TPYAOBast I€ATECIbHOCTD.



®OPMbI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

Buabi koHTpOJISI:

BBOJIHBII KOHTPOJIb - MPOBOJUTCA B NEPBBIEC, THU 00y4yeHUs. OH MO3BOJSET
YBUAETh HE TOJBKO HMCXOAHYIO MOJIOTOBKY KaXXJIOro OOydYarolerocs, HO H
BBISIBUTh MOTHBALIMIO TPUXOJA €ro B KOJUIEKTUB, WHIWBUAYAJIbHBIE BKYCBHI,
CIIOCOOHOCTH, HAKJIOHHOCTH. OTH 3HAHUS BaXHbl [UIsI  OCYILECTBIICHUS
i pepeHInpPOBAaHHOTO U UHAMBUIYAIBHOTO MOAX0Aa K 00Yy4eHHIO, T.€. MOTYyYUTh
HeoOXxoauMylo  uH(popMmanuio IS aHajduM3a M COBEPUICHCTBOBaHUSA
0o0pa30BaTeNbHON MPOTrpaMMBbl, JUIsl YEro MCIHOJIb3YIOTCS CIIeAyIoIIe (QOpMBI
KOHTPOJISL: YCTHBIA ONPOC; aHKETUPOBaHUE; COOECEIOBAHHUE C y4YalIUXCd U HX
POIUTEISIMU.

Texymuii KOHTPOJIb: HAOJIOIEHUE 32 BBINOJHEHUEM MPUEMOB U METOJIOB B
paboTre; OTCIEKUBAHUE AKTUBHOCTH OOYyYarOIIUMXCsl B BBIIOJIHEHUH HMU
TBOPUYECKHUX U MPAKTUYECKHUX PaOOT.

[IpoMexXyTOUHBINI KOHTPOJIb: CPE3 TEOPETUUECKUX U MPAKTUYECKUX 3HAHUM,
JUISL TPOBEPKH YCBOCHMS MaTeprala U Iepexo/1a Ha CICAYIOINNA YPOBEHb.

WTOroBbIii KOHTPOJB: MTOTOBasl aTTECTAlMs OOYYArOUIUXCS MPOBOJIMUTCS C
LEJbIO BBISBIICHUSI YPOBHS Pa3BUTHS CIIOCOOHOCTEN M JIMYHOCTHBIX KaYeCTB M UX
COOTBETCTBHS NPOTHO3UPYEMBIM  PE3yJbTaTaM OCBOEHMS  JIONOJIHUTEIBLHON
oOliepa3BUBAlOIe MPOrpaMMbl, TMPOBOJUTCS IO OKOHYAHHUIO OOy4YeHHS,
BKJIIOYAeT B ce0sl MPOBEPKY TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX YMEHUH U
HAaBBIKOB.

HtoroBas arrecranusi oOyuaromuxcs OyAeT MPOBOAMTHCS B CIEAYIOLIUX
dopmax: camocTosTeabHbIE PaOOThl PENPOAYKTUBHOTO XapakKTepa; BOIMPOCHHKH,
TECTUPOBAHME, 3aILNTA IPOEKTOB U COPEBHOBAHUE.

Metonet u  (GOpPMBI  OTCICKHUBAHHUS PE3yJbTATUBHOCTH OOYYCHHSI W
BOCITUTAHUS:

METO/IBI:

- OTKPBITOE MEAArOTUYECKOE HAOII0ICHNE;

- OI[EHKA MPAKTHYECKOU JeATEILHOCTH 00YUYaIOIXCS;

- (pukcanus pe3ynbTaTUBHOCTH pabOT 00yUaIOIIHUXCSI.

dbopmbl: HAOIIOIEHHE, OTIPOC, TPAKTUYECKAS U TPOCKTHAS ICSITEIIbHOCTb.

OueHoYHbIE MAaTePHAJIbI:
Onpocuuk «Camoopranu3zanus aesarenbHoct» E.b. ManapukoBa, MeToIuKa

«I"padux MOUX TOCTHXKEHUIY, MeToIMKa «KapTa caMOOIeHKH 00yJaromumcs 1
OIICHKH MEIaroroM KOMIIETEHTHOCTH O0y4aroerocs», MOHUTOPUHT OIlEHUBaHUS
JIMYHOCTHBIX PE3YJIbTATOB.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METO MOSHAMMS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Crathia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpeckoe none 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 ®dusnka — pyHIaMEeHTAIbHAs HAyKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOPMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B MIPAKTUUYECKOU JEATEIbHOCTH JIFOIEU
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHON TOYKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKopocTeil. bubnmnoreka HOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBHXKCHHS C buGnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBm>xeHue Temna, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[Buxenne
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepnoa u yactora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE
16 KonTtponbhas paborta o teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

[TepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds0o.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB fpaputall https://m.edsoo.ru/9aba2b0a
MHEPTHOI MacChl
99 Cuita TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
bubmmoteka IIOK
24 Cuna ynpyrocth. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUabI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPEBI https://m.edsoo.ru/2ch29676
26 Jasnenue. 'mapocratuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarensHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCU bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBep0ro Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
39 CUCTEMbI MaTepualbHbIX TOUeK. LleHTp Bbu6mmotreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA Macc
NmMnynbe cuiibl M M3BMEHEHUE UMITYIIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITysbca MaTepUAIBHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npezcTaBiIeHne pabOThl CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIMATBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpOCTh. CBA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHHUS.
40 N E]Z;GHI/Ie Egn I-f) };IFJ'II/I JIsL UieaIbHON bubmorexa HOK
p pHY a a https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonTposabHas pabora no Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 TeruioTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TENl. XapaKTep ABHKEHUSI U bubnuorexa [JOK
p L p p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBYS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(I‘OHHHaH) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcoroTHas TemIiepaTypa. 3aKoH bubnnorexa [JOK
HanbroHna https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEILECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bubnuoreka [{OK
52 Octontioe ypasnetie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KECHUS
e€ yacTull
55 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI but6mmorekxa [IOK
o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoJibHas penakcanus T
P P ! 4 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Tasa B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIETN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH sHepruu
61 OJHOATOMHOTI'O HMJICAJIBHOT'O Ta3a. bu6nunorexa LIOK
KBasucrarnyeckue u HECTaTHUSCKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJMHAMUKe. Brruncienue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cucremsl 6e3 bubmorexa LHOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBek1us, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. YAaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
66
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU buomorexa LIOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHUCTBUS TEIIOBBIX bubnuoreka [IOK
mamuH. KIT/] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3Hauenue KITM. Iukn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenme saxa- https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIIEH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. TernnoBbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KontponsHast pabora o Teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He U KHUIIeHUe. Y IejJbHas bubnnorexa LIOK
P e https://m.edso0.ru/6f8e6777
TEIIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJIEHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
TEPaTYPEL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMITEPATyphl KHUIICHUS OT
JaBJIEHUS B KUIKOCTH
79 Bnaxxnocts Bo3yxa. AGcotoTHas U bubnnorexa [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuoreka [IOK
80 Pemrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIIJIOB
[InaBnenne U KpUCTAIUTH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TEIA.
Aeop P Bu6mmotexa IJOK
83 Pactsokenne u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
i bubnuotexa [JOK
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX

KOJIEOAHMH YacTHI] BEIleCTBa

https://m.edsoo.ru/7ba5edf?2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanunnsapuele sapinenus. JlaBnenue noj Bu6muoteka [JOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMaTU3alus 3HAHUH
89 1o TeMe "ArperaTHble COCTOSHUS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeriecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponpsHas pabora o Teme
90 "ArperatHble COCTOSIHHSI BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DneKTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIeMEeHTapHbIN AIEKTPUUECKUN 3apsi/l.

92 3aKkoH coxp aHeHUs 3ml:I<T I/I‘IeCKOFI()) ’ bubmotexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsana

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OnHOPOIHOE IEKTPUUYECKOE T10J1€
IMotennumaabHOCTE

97 AIIEKTPOCTATUYECKOTO MoJIst. PasHOCTH bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm mnose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO MO
CBs13b HANPSDKEHHOCTHU TOJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P t . https://m.edsoo.ru/df7a6838
AIEKTPOCTATUUECKOTO MO

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00Bpémy mapa. [Tone paBHOMEpHO bubmmorexa [TOK

y IU) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATUYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOopa
[TapamiensHOE coeMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbpHOE COeqUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOTIo KOHAEHcaTopa bubmorexa LOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBukeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTH3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTposnbHas pabora no teme bubmmnoreka HOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTosiHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUA MOCTOSIHHOTO brbmmorexa [JOK
v https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bu6nmorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COITPOTUBIICHHS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUTIOAAHN MOIIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIIEHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3agau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHHe sazat https://m.eds00.ru/6761bf0f
MOIIHOCTD JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [TOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJist OTHOM (3aMKHYTO) bubmuoreka [IOK
JJIEKTPUYECKOU LIETIH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHIHOCTD HCTORHIKE Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbIkanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
ANIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [{OK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo teme "l[locTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aysa 3HaHUH
137 1o Teme "I1OCTOSTHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponpsHas pabora o Teme bu6mmoteka [JOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P . ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPax U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JJIEKTPOIU3a
bu6nmorexa LIOK
141 i !
DNeKTpUUecKuii TOK B razax. [lnazma https://m.edsoo.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKUi MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPH MOMOILIN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO ¢ ITU(PPOBOIA
naboparopueit o ¢pusuke. [Ipumeps
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIIY KOMITbIOTEPHBIX JATYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Ou3nyecKkuil MPakTUKYM IO TEME
"N3MepeHue yCKOpeHus Mpu
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH MPU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tena Mo
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa 00paleHHs
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue paBHOICHCTBYIOIIEH CHJITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mnockocti" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBIKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nepopmanun” wim "M3ydenne
NIBIDKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuid
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

153

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puirienTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C TIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne OBUKEHMSI IPy3a Ha Bally C
TpeHueM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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https://m.edsoo.ru/b83b1607
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155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOrO TeJa, UMEIOILETO IIJI01a/1b
onops!"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENN
IIEKTPOMOOWIISI U MOIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCa IIPU YIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" wiIn
"H3y4eHne n30X0pHOro mpouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
i "UccnenoBanue mporecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61l



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BeliecTBa MiIn
"UccnenoBadnue agnadaTHOrO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3ydyeHue 3aKkOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomMemenun". Mamepenue

K03 uImeHTa NToOBEpXHOCTHOTO
HATSHKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3ITy4EeHUs CBETOAMO0Aa" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTH
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue cMENIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"U3mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTZMaTmZIl;)H;I 3HAHUH 110 TEME Bubmiorexa OK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprHbIil ypok. O6001eHNE U
162 CI/ICTIe)MaTI/IBZ.IIl_:[)I/I}I 3HAHUM 1O TeMe bubnmorera HOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
PesepBnbiit ypok. O6001meHne 1
163 CI/ICTEMaTmZEHs[ 3HAHHU 110 TeMe bubmiorexa LOK
" " https://m.edso0.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBnbriit ypok. O6001IeHHe 1
164 CI/ICTIe)MaTI/I?,Zp WSl 3HAHUM 10 TeMe bubnnorexa [JOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlns 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MaluHbI"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlii ypok. O0001IEHIE U
168 CHCTIe)MaTmZp Hst 3HaHI/H7IIlI 110 TEME 1 bubnnorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" Iul . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUSCKUN TOK
PesepBHElil ypok. O0001IIEHHE U
170 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI o teMe "Toxku 1 buGnuorexa [IOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHOI UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK I\/LIIarHI/ITHLIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmmnoreka HOK
YaCTHUILIbl B OTHOPOJAHOM MarHUuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 Pa6ora cunsl Jlopenia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTHKH, rapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. IToTok BekTOpa MarHUTHOM bubmmorexa [IOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
UHIYKIUH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3aus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTtponsHas pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOT O
OITMCaHM
bubmmoreka IIOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICORHHA https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexannueckue
36 K(f)ne6aHI/I:1b BpM ?IiIKaJ'IBHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O0001IEHNE U CUCTEMATHA3AIMS
37 3HAaHUU 110 TeMe "MexaHudecKue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJEHCaTOpa ¢ aMILJIUT 0};11 bubnnorexa [JOK
pAA g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa OK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENIU Bbubmuoteka [IOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Sl JICKTPUYECKOM 1enu

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUHOCTh MepEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON IIENH buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE)) ne(be paqa Hp buGnuorexa [IOK
p a - TTEPEAl . https://m.eds00.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW IHEPTUH
DKOJIOTUYECKUE PUCKU ITPU
[IPOU3BOJICTBE JIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IB30]§)aHI/I$Ip buGnuorexa [IOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AIIS
52 3HAHUU 110 TeEME "DIEKTPOMATrHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4ecKkue BOJIHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubnuorexa [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa LIOK
e e 4 Y https://m.edso0.ru/138b6f09
Wndpas3syk u ynprpas3syk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DJNIEKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
N3inydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus MeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTposnbHas pabora no teme bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIUHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN U bubmmoreka [JOK



https://m.edsoo.ru/d9ae1000
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OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenpHblid yrou
MOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
CBeTa
Xop stydeit B mpusMe. Jucnepeust
N bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OCJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSHUE U bubnuorexa [IOK
OITHYECKAs CUja JIUH3bI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U bubmmoreka [JOK
HX CUCTEeMaX. Y BEIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha nocTpoeHue
71 M300paKeHUI, IMOJTy4aeMbIX C bubmmorexa [JOK
p ’ yi https://m.edso0.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucreMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 I I/IMCHI/IMO);[TI/I FGSMJ;T MYeCKOM bubmmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKopocCTb cBETa U METO/BI €€ bubmuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucniepens ceera https://m.edsoo.ru/lel6ccte
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBHS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 [puvenenue unrephepentum https://m.edso<])_.[ ru/668edbc8
bubnuorexa [{OK
80 Jlugparis caera https://m.edso:)_.[ ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre U cucTeMaTru3aIus bubmuoreka [JOK
3HaHui mo treme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTposnbnas pabora no teme bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynarsl cnennanbHOU TEOpUN bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTAHBI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnoreka HOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 MMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
o4 3aKOH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK
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Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HI@HI/IH Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
1 P
06 CHICHHE PaciCTHbIX Sa/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelns aToMa bubmorexa HOK
. P A https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aToMa Boaopoza https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
M3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK
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113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH paln0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HaA ’KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/IH

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
S nepnblie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TCPMOAACPHOT'O CHUHTEC3A.

DKOIOTrHYECKHE aCIIEKThI Pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast peructpanuu u

UCCIICIOBaHMS HJIEMEHTAPHBIX YacTHI.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHast MOsieNb

aJIpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMMUMH.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
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3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIeI0BaHuN
CoBpeMEHHBIC ONITHYECKUE
120 TEJIECKOIIBI, PAANOTEIIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnreynas cucrema. ColHile.
122 CoJHe4Hast aKTUBHOCTE. MICTOUHUK buGnuorexa [IOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 xapakTepucTuku. [luarpamma bubmmorexa [JOK
., PaKTep o Snarp \ https://m.edso0.ru/42169944
CIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH bubnnorexa [TOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABICHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Turne! ramakTuk. YEpHBIE IBIPHI B Bubmorexa IOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2
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B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa Beenennoi.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOTO OJIA
IMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa'" WU
"Onpenenenre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHMTHOTO Moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

Pu3NYeCcKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK
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"N3mepenue neprojia CBOOOIHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod . Bu6muotexa [JOK
eoOpa3oBaHHE dHEPIUU B
peobp b https://m.eds00.ru/a28026bd
NPYKUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CIEI0BATEIIBHO COCIUHEHHBIE
136 P esneTop” Bbu6mmoteka [IOK
KOHJIEHCATOp, KaTyLIKY U PE3UCT
H" P, KATYIIEY H P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MePEMEHHOT0 ToKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P glMg OBOil bubmmoreka [JOK
3y4YEeHHE [1apaMeTPOB 3BYKOBOM
i " P P Ve https://m.eds00.ru/b100661a
BOJIHBI
Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns npeaoMIeHUs
138 I,), "I . P bubnnorexa [JOK
crexna" win "lloayuenun
yi https://m.edsoo.ru/42569eal
M300paKeH!s B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEILleCTBA bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JINH3)" WIn https://m.edso0.ru/b879fb3f
"U3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NPakTUKYM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737
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uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSATUBUCTCKUX YacTHULl (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wim "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMeETpa”
win "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e
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co3Be3usi CeBepHOro Mnostymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckon JIyHbl, IJIaHET, TYMaHHOCTEHN
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIHs
3Hanuil. Posib GU3MKK 1 aCTpPOHOMUH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06o001IeHNe U CHCTeMAaTH3AINS
147 3HaHuid. Postb 1 MecTo pusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O06001IeHNEe U CHCTeMAaTU3aIUs
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OPMHPOBAHUHU MPEACTABICHHUH O
148 inﬁnqeixoﬁ Ka TEIHe MHPa, MECTO bubmorexa LOK
o b Pe, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bu6nmorexa LIOK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNe U CUCTEMATU3ALIS
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e
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O00011eHUE U CUCTEMATU3 AL

bubnunoreka LIOK

153 3HAHUH 110 TeEME "3aKOHBI COXPAHEHHUS
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMe "OCHOBEI htPtIsz'I/P/Ir(T)wTee(;(:)(])_[ru/ed44Oca8
MOJICKYJISIPHO-KUHETHIECKON Teopuu" T '
O00011eHre U cUCTEMAaTU3ALIIS Eu6 OK
N e
155 3HaHUU 110 TeMe "TepMoguHaMUKa. " J?HOT ka Il
TerIOBLIE MALIHLL" https://m.eds00.ru/c63f7c10
O00011IeHNE U CUCTEMATH3AIUS
156 3HaHUM Mo Teme "ArperaTHble bubnnorexa [JOK
cocTtosguus BenlecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHNE U CUCTEMATH3AIUS
N Bubmunorexa IHOK
157 3HaHUM 10 TeMe "DIeKTpUIecKoe nosmoteka I
" https://m.edso00.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3ALIS G OK
N . oTeKa
158 3HaHuH 110 Teme "TloCTOSTHHBII nbmmotexa I1
N https://m.edsoo.ru/71453ee6
INEKTPUUYECKUIN TOK
O00011eHNEe U CUCTEMATU3ALIS G OK
159 3HaHUU 110 TeMe "TOKHU B Pa3IUYHBIX nosmoteka I
| https://m.edso0.ru/3d40077a
cpenax
160 O06o0meHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 cUCTEMAaTHU3aIKsA 3HAHUH 10 TEME nonmotexa I1
" HeKTpOMATHITHAS HHAYKIUA" https://m.eds00.ru/053e2248
162 PesepBHblit ypok. O60011eHNE U bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3ALIMS 3HAHUH 110 TEME
"Mexanndeckue Koiedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHCTEMATHU3aLMs 3HAHUH 110 TEME bubnnorexa LHOK
: 5 g https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHMSI
PesepBHbIil ypok. O0001ICHHE U
CHCTEeMaTH3alusl 3HaHUH 110 TeMe bubmuorexa [IOK
164 "
MexaHn4YecKHe U 3JI€KTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
165 CI/ICTEM&TI/IBZP WS 3HAHWUH 10 TEME bubnnorexa [JOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBurblii ypok. O00011I€HIE U
P 7P . bubnnorexa [IOK
166 CHCTEMATHU3aIUs 3HAaHUH 110 TEME
" | https://m.edso00.ru/Shec1c65
OcnoBel CTO
PesepBurlii ypok. O000111€HIE U
167 CHCTEMaTmZEHs[ 3HAHUH 110 TEME bubmorexa HOK
" . " https://m.eds00.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurlii ypok. O000111€HIE U
168 CI/ICTEM&TI/ISZP WSl 3HAHWUH 110 TEME bubnuorexa [JOK
" 4 " https://m.eds00.ru/1f511654
dusnka atoma
PesepBHeiit ypok. O6001IeHNE U
CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe bubmuoreka [{OK
169
"®u3nKa aTOMHOIO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBHbIil ypok. O000IIEHHE U
P P N bubmuorexa [{OK
170 CHCTEMAaTHU3allus 3HaHUH 110 TeEME

"JneMeHTh! acTpoduzuku”

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



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



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

» dusuka (B 2 4vacTax); yrnyosienHoe oOydenue 10 kimacce/ I'eHaeHIITEHH
JI.O., bynaroBa A.A., Kopuwibees WM.H. u np.; mox penakuumeit OpsoBa B.A.
OOmecTBO ¢ orpaHnyeHHOM oTBeTcTBEHHOCThIO «BHMHOM. JlaGoparopus
3HaHuUW»;  AkmuoHepHoe — obmectBo  «M3matenbctBo  «IIpocBemieHue»

 ®muka (B 3 wactax), yriryonenHoe oOydenue 10 wmace/ Yacte 1:
I'enpgenmreiin JI.O., Jux FO.W.; moxn pemakumeit OprnoBa B.A.; Yacte 2:
I'enpenmrenn JI.O., [Jux FO.M.; mom pemakumenn OpioBa B.A.; Yacte 3:
I'enaenmreiin JI.O., Komkuna A.B., JlesueB I'.M. O0miecTBO C OorpaHuYe€HHON
OTBETCTBEHHOCTHIO «O1] MHEMO31HA»

» ®usuka; yrnyonennoe obyuenue 10 kmacc/ ['paue A.B., Tloroxer B.A.,
Canenkuit AM. u gap. OOmECTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
M3natensckuit  nentp «BEHTAHA-TPA®»;  AxumoHepHoe  oOIIECTBO
«3naTenbeTBO «IIpocBenienue»

» Ousuka; yriyonenHoe odyuenue 10 kmace/ Kabapaun O.®., Opnos B.A.,
Openunk D.E. u gp.; mox penakuueil Ilunckoro A.A., KabGapauna O.O.
AKIIMOHEpPHOE 0011eCcCTBO «3maTennpcTBO «IIpocsemieHue»

» Ousuka; yriyonennoe ooyuenue 10 kmacc/ Ilypeimea H.C., BaxeeBckas
H.E., UcaeB [.A.; nox penakiueit [Typeimesoit H.C. OGuiecTBo ¢ orpaHUYe€HHON
oTBeTCTBEHHOCThIO  «JIPODAy»; AxumonepHoe obmectBo «M3gaTenbcTBO
«IIpocBemenue»

» ®usuka; yrinyonenHoe oOyuenue 11 kiacc/ KacbsnoB B.A. O6miectBo c
OTPAaHUYCHHONW OTBETCTBEHHOCTHIO «JIPODAY»; AKIHMOHEpHOE OOIIECTBO
«3naTenbcTBO «IIpocBemieHue»

« dusuka. Mexanuka; yriayonennoe oOydenne 10 xmacc/ Msikumes [7.51.,
CunsikoB A.3. OOmIECTBO C OTpaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY;
AKIIMOHEpHOE 00111ecTBO «3narenbcTBO «IIpocBenieHue»

» ®uzuka. MonekynspHas ¢usuka. TepMoauHaMuKa; yriyojieHHOe 00ydeHue
10 kmacc/ MskumeB [I'.5., CunskoB A.3. OOmecTBo ¢ OrpaHUYEHHON
oTBeTCTBEHHOCThIO  «JIPODAY; AxumonepHoe obmectBo «M3gaTenbcTBO
«IIpocseieHue»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

1. Kupuxk JL.A., I'eapenmreitn JI.J., Jlux FO.1. ®uzuka. 10 ki.: Metonuueckue
MaTtepuainsl 1 yuuress.- M.: Mnekca, 2005.

2. Mapon A.E., Mapon E.A. ®uzuka. 10 knacc: gunaktuyeckue MaTepuaibi- M.
Hpoda, 2005.

3. PrimreBuu A.Il. ®usuka. 3amaunuk. 10-11 ki.: [Tocobue s
o01ieo0pa3oBaTeNbHbIX yuel. 3aBeaeHuit.- M.: [Ipoda, 2002.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. XXuBas ¢usuka: ooygarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

2. Ypoku Gu3MKH ¢ ucrnoib3oBanueM MHTepHeta. hitp://www.phizinter.chat.ru/

3. ®dusuka.ru. http://www.fizika.ru/

4. dusuka: kojuiekuus onsiToB. hitp://experiment.edu.ru/

5 . qDI/ISI/IKaZ BJIGKTPOHHEUI KOJUICKII WA OIIBITOB.
http://www.school.edu.ru/projects/physicexp

6. KaTasor ccbutok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys

7. becninatHbie oOy4aromiue IIPOTPaMMBI o busnke
http://www.history.ru/freeph.htm

8. JlaGoparopusle paGoTel 1o (u3uke. BupryanbHbie nabopaTopHble padOTHI.
http://phdep.ifmo.ru

9. AHnMarus pU3NUECKUX MPOIECCOB 00bscHEeHUsIMH. http://physics.nad.ru

10.®duzngeckast SHITUKITOTICTHST http://www.elmagn.chalmers.se/%7eigor
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