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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBbI Uil MPOAOKEHUs 0Opa3oBaHHs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3UMKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTABISICT BO3MOXKHOCTH JJISI peaii3allid  Pa3IUYHBIX METOJUYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

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 (Qu3uku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKONM HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTMYECKUM TMpoOJeMaM 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
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B kKoHue 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOJUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YYCHHUYCCKUX IMPAKTUUCCKUX 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, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYUH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOM MOJENbIO, TTO3BOJISIONINE MPUMEHSThH
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
bu3nYecKuX SBIECHUN U MPOIECCOB B OKPYKAIOIIEH KU3HH, TpeOyroIIre 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 OOIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

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

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKHe KOMIUIEKThI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUsI PU3UKHU B 001IeEM 00pa30BaHUU SBJISIFOTCS:

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;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

(GbopMHpOBaHHE TMPEACTABICHUA O podau (PU3UKU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl pelieHueM CIeAYIOIMUX 3a/ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJEINbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHUE
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX ITPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENLY;

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

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYaIOUUMUCA, I[UIAHUPYIOMIUMH TPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl  u3MmepeHuss (U3MYECKUX BEIMYMH (aQHAJOTOBBIE W LU(POBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJIO, HWJealbHAsl KUJKOCTh, WJCAIbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbLHOM TOUYKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckue YyCTpONCTBA W TEXHOJOTMYECKHE TMPOLECCHI: CIUIOMETD,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nNepexoia i N3MEPEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHnue ckopocTy IpH JBHKEHHH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuHepumanpHbie cuctemsl oTcyéra. IlpmHnmn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHbie CUCTEMBI OTCuéra (OmpeneseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unuy CuJl.



Bropoi 3axkoH HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MMUpOTHL. JIBHKeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuxymierocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Masnenue. I'mapocrarnyeckoe aasieHue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune nByX HMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Telly CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOLIIUX B PE3YJIbTAaTE B3AMMOICHCTBHS TEJI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOUIEH CUJI NIPU JIBMXKEHHHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHMS Opycka I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHlI.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

W3yyeHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN Yepes
NETKui OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIUYHUHE YIJIOBOro Kodd@uimeHta
3aBucuMocTu F,(N).



HccnenoBanue nBHXeHUS OpycKa MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpalllaTeIbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tskectu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBUst paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

W3ydeHne ycTOWYUBOCTH TBEPAOTO TENIA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MexaHukxe.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

MMnysibe CHITIBI M U3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJISAX.

PaGora cuiapl Ha MajaoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHuumaneHass >Heprus.
[ToTenmmanbHas 3Heprust ynpyro neGopMupoBaHHON NpyxuHbl. [loTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Tmose. [loteHinmanbHass sHeprus
TeJaa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO IIapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.



YpaBHenue bepHyinu s WMICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrBHOE IBMXEHUE.

N3mepeHre MOITHOCTHU CHUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEMCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPTUuH NpU CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne nMimyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3mepeHne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CHJIBI TPEHHS TPU JIBIDKECHUHM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gusnka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUST M B3aMMOJCHMCTBUS YACTHUI] BellecTBa. Mozenm CTpOEHHs Tra3oB,
KUJKOCTEW U TBEPIBIX Te M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBo BeliecTBa.
IToctostnHass ABorapo.

TennoBoe paBHOBecwe. Temrepatypa u crmocoObl e€ m3mepenus. Illkama
temneparyp Llenbcusi.

Mopenbs uieanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
rasza IBHXKYyTCs XaOTHUECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJeabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.



CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOM  3Hepruei
MOCTYINATEJIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJI HJICATBHOIO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpEeIHEH
KMHETUYECKOW dHEPrUel MOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHL: TEPMOMETD,
OapomeTp, MOTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Juddy3us :xuIKocTen.

Mogens onsita llTepHa.

[IpuTsrKEeHNE MOJIEKYII.

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 H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO HCIOJb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenne nzobapHOTro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

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

Mogens wuaeanbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMa YPaBHEHHUM:
ypaBHeHHEe MeHnaeneeBa—Knanelpona U BeIpaKEHUE [JII BHYTPEHHEW SHEPTHM.
VY ClI0BUS TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHIEHTPALUsl YaCTHUIL], BBICOKHE
TeMIepaTypbl. BeipaxxeHue il BHYTPEHHEW 3HEPTUH OAHOATOMHOTO UAEATIbHOTO
rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

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



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

KomnuectBo Ttemnorel. TennoéMKocTh Tena. YAelbHas W MOJISIpHas
TETJIOEMKOCTH BEIIECTBA. YpaBHeHUe Maliepa. YenbHas TEIIOTa CrOpaHus
TorumBa. Pacuér kommuecTBa TEIUIOTHI Tpu Temonepemade. I[lonstue 006
aanabaTHOM TpoIiecCe.

[lepBblidi 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI MPOXOJIUT
eMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIECCOB.

[TpunHMmnb! ecTBrs TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrarteineil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE MPOIECChl: XOJIOIUIBHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U DJIEKTPOIHEPTHUU.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuiecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne annabaTHOTO mpoiiecca.

KoMmnbroTepHbIE MOJIENIN TETIOBBIX JBUTATEIICH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomeol, PAKMUKYM.

N3mepenue yaeapHON TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne anqnabaTHOTO MpoIiecca.

N3yueHne B3aMMOCBSA3M SHEPTHU MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamuvie cocmosanusn eeuecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. McrnapeHue u KureHue. Y aelbHas
TEIJIOTa Mapoo0pa30BaHU.



Hacepimiennble ¥ HeHachlleHHbIE mnapbl. KayecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH M JABJIEHUs HACBIIICHHOTO I1apa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
KkpuctaiuioB. [lmaBienne W Kpucrayumsauus. YJIElIbHAs TEIUIOTA IUIABJICHUS.
CyOnumariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX TeN, 00ObEMHOE M JIMHEHHOE
pacmvpeHre. AHrapMOHH3M TEIUIOBBIX KOJI€OaHUI YaCTUI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[TpeoOpa3zoBanue 3HEprUM B (Pa30BbIX MEPEXOAAX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsDKeHHE. Ko3(p(PUUUMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanumisipasie siBnenus. /(aBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHudeckue yCTpOWCTBA M TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe paclupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kurienue nmpy noHM>KEHHOM JIAaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Mopenn HEHBFOTOHOBCKOM KHUJKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6mronenne mansix aedopMarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3yueHune 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIIaXHOCTHM BO3JyXa M OILIEHKa Macchl MapoB B
MTOMEILIECHUH.

N3mepenne ko3P puimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenne moayis FOnra.



HccnenoBanne 3aBUCHUMOCTH JAeQopMaliii  pPE3MHOBOrO obOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3auss Tel W €€ MpOsBICHUA. OJEKTpUYecKuid 3apsa. [Ba Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUS 3IIEKTPUYECKOro
3apsa.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsi/ibl.

Hampsoxk€HHocTh  anekTpuueckoro  mnoiisa.  [IpoOnwiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

IloTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMAIOB U
HamnpspkeHue. [loTeHuumanpHas »HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINU AJIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsma. Ilome paBHOMEpHO 3apspkeHHOM cdephl. [lome
PaBHOMEPHO 3apsHKEHHOro mo o0béMy 1miapa. Ilonme paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH 3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECUS 3aPAI0B.

JIMDNIEKTpUKKM B 3JIEKTPOCTATHYECKOM  ITIOJIE. Jusnexrpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCaTOpoB. [locnenoBarenbHOe COeqMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAToPa.

JIBMKEeHME 3apsIKEHHON YACTHULIBI B OJTHOPOJIHOM BIIEKTPUYECKOM II0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIeHCcaTophl, TeHepatop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI IEUCTBHUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTUH.

Mogpens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.



Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

O1neHKa cUjl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpalilieHus SHEPTUH 3apsDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydeHne npoTeKaHus TOKa B LIEMH, COAEPXKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) pu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hammpsokenue U u DJ1C &.

3akod OMa Jisl yyacTKa MeIu.

DIEeKTpUUECKOe CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJUHBI M IUIONIAJM TONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.

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

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerjioBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJC u BHyYTpEHHEE CONPOTHBJIECHHWE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOW (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu mMOCTOSTHHOTO TOKA.

TexHuUeCKHUE YCTPOWCTBA M TEXHOJIOTUYECKUE TMPOLECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTHUU.

Hemoncmpayuu.

N3mepeHne Cuiibl TOKa U HaIPsHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/A.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
JIOIIA/IA TIONIEPEYHOT0 CEUEHUS U MaTepuaa.

HccenenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.



[Tpsimoe nzmepenne D/IC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bl coeTnHeHUs] ICTOYHUKOB ToKa, DJ[C Gartapei.

HccnenoBanue pa3sHOCTH IOTEHIMATIOB MEXIY IOJIIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

HccenenoBanre CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

M3mepeHne yAeIbHOr0 CONPOTUBIICHUS ITIPOBOIHUKOB.

HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA OT HANpPsDKEHWS JUIS  JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC ragpBaHMYECKOro 3J€MEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKaHUH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CWJIBI TOKA B LIETN.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3iuunbix cpeoax.

OJIEKTpUYECKAasi  MPOBOAUMOCTD  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHMOCTb COINPOTUBIECHHUS METAIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

ITomynpOoBOIHUKHY. CobcTBeHHas U IpUMECHast IIPOBOJIMMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUIT TOK B 3JIEKTPOJIMTAX. DIEKTPOJUTHYECKAsT AUCCOLMALINS.
Onektponus. 3akonsl Dapajes I AIEKTPOIH3a.

DNeKTpuuecKuii TOK B Ta3zaxXx. CaMOCTOSATENBHBIH M HECaAaMOCTOSITEIbHbBIN
paspsan. PazmyuuHblie TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [iazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Tra3opaspsiiHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKa, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl 31ekTposm3za dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO31yXa.

CpaBHEHHE IPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUOJA.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomol, nPAKMUKyM.



HaOmronenue snexkTpoiusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanrie  3aBUCUMOCTHM  CONPOTHUBJICHUS ~ TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOIA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHus (pU3NIECKUX BEIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(u3MYEeCKUX BEIUYMH, NPOBEPKA MNPEMJIOKEHHBIX THIOoTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3lenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3M.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10  knmacce
OCYILECTBIISIETCS ¢ YUYETOM COJCPKATEIIBHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmusie nonamus, C6A3aHHbLE C U3YUEHUEM MEM 0008 HAYUHO20
HO3HaHUA: SBJICHUE, HAay4YHBIM (akT, rumore3a, (u3Myeckas BEJIWYMHA, 3aKOH,
TeOpusi, HaOJIOJICHUE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, W3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHeHUW. JluHeliHas QyHKIMS,
napabosa, rurepbona, ux rpaduku U cBocTBa. TpuroHoMeTpudeckue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTRO.
BekTopsl 1 X MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

Buonozusa: mexanudeckoe JABMKCHHUE B KUBOU mpupoze, muddys3us, ocMoc,
TEMJI000MEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIICH Cpeibl,
yTUIM3alUsl OUOOPraHMYECKOro TOIUIMBA JUIS BBIPAOOTKU «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKCHUE U KaUJUISIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOCHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJb BEIIECTBA, MOJSIpHAs Macca, IOJyYeHHUE HaHOMATEpHUAJIOB, TEIIOBbBIC
CBOMCTBA TBEPJIBIX TEJ, )KUJKOCTEN U Ta30B, KUIKUE KPUCTAIUIBI, JIEKTPUUECCKUE
CBOMCTBa METAJIJIOB, SJIEKTPOIUTHYECKAs! JUCCOLMAIIMS, TalbBAaHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHS.

T'eocpagpusa: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozun: npeoOpa3oBaHUe IBIKECHUN C WCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHILTENH, peméTyarble KOHCTPYKIMU), UCIONIb30BaHUE 3aKOHOB COXPAHEHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYTrHE), NBUTATElIb BHYTPEHHETO



cropaHusi, mapoBasi TypOUHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJyYEHUsS COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHUCJIEC HAHOMATEPUAIIOB, H
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
ra3zopas3psiiHbIE JTAMIIbI, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noae.

B3auMonencTBUe TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHMTHOM HWHAYKUUH. [IpuHUIMO cCynepno3uinuu
MAarHUTHBIX TTOJIEN. JINHUYM MarHUTHOW MHIYKIIUU.

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

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBHoKEHUE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruauTHoe nosne B BemiectBe. DeppoOMarHeTUKH, Napa- U TUAMAarHETUKH.

TexHH4eckre yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptuHa  7uHMA  WMHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtrnHa TMHUI MarHMTHOM MHIYKIIWH I10JI JUIMHHOTO NMPSIMOT0 IIPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cumbl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habmoienue nBH>KEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TOJI€.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccenenoBanre MarHUTHOTO IT0JIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccenenoBanne n1eMCTBHS IOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenue cuibl Ammepa.

M3y4yenune 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBneHne AnEeKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BEKTOpa MarHUTHOM
uaaykuun. OJIC wHaykuuu. 3aKOH 3JIEKTpOMarHUTHOW uHAykiuu Dapajes.
Buxpesoe anektpuueckoe noise. Toku Dyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
Meyb, COJICHOMU/I, 3alUTa OT JICKTPU3ALMH TEJ MPU ABMKEHUH B MArHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HaOGnronenue siBeHust 3J€KTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3apucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CUJIbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIUY BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue sSiBICHUSI CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUSI MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

AmMmutyna u ¢asza konebanui. CBs3b aMIUIMTYIbl KOJEOAHHI HCXOIHOM
BEJTUYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUHI.

[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTUYeCKOro MasTHHKA. llepuos CcBOOOAHBIX KOJIEOAHWN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaronux Kojebanusx. BerHy)eHHbIe KoneOanus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeTbHOTO ABMKECHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJa MaJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyieOaHWU TIpy3a HAa MACCHUBHOM MpPYXUHE C UEJIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuosa CBOOOTHBIX KOJICOAHWH HUTSAHOTO M TPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJla B XOJ€ KOJeOaHU Ha yIPYTOM MO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIUX KOJIEOAHUIA.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
ujcabHOM KosieOaTenbHOM KOHType. ®Dopmyrna Tomcona. CBs3b aMILTUTYIBI
3apsia KOHAEHCATopa C aMIUTUTYI0M CUITBI TOKA B KOJIe0aTeThbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANPsHKCHUS MPU PA3IUIHON (dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycouianbHbli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B LIEMM CUHYCOWJAIIBHOTO MEPEMEHHOI0 TOKa. PEe30HAHC TOKOB.
Pe3onaHc HanpsxeHU.

Wneanvueiii  Tpanchopmatop. IlpomsBonactBo, mepegadya u moTpebieHue
AIEKTPUYECKOUN SHEPTUH.

DKOJIOTUYECKUE PHUCKU TMpU NPOU3BOACTBE IIEKTpod3Hepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIIKX JIEKTPOMATrHUTHBIX KOJIEOAHHIA.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BrIHyXIeHHbIE CHHYCOUATbHBIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOIrO
TOKA.

Pe3oHaHC mpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcpopmaTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanue INMEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO pEe30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHusi. llomepeunbie u
IPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCcTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaKeHHE, MpeloMJIeHHE, MHTephepeHIus U
nudpakims.

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

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBuAcHuA. Pagnonokanms.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.

TexHUYeCKHue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajiap, paaJuonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenepon, CBU-neusn,
yJIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEJULIUHE.

Hemoncmpauyuu.



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenninu u qudpakiini MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJaspu3auus, qudpakuus, UHTephepeHIus.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
iockoM 3epkaie. Chepuieckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npejaomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [IocTOSHCTBO 4acTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IE€PEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ducnepcust cera. CroxHbId cocTaB 0€l0ro CBeTa.
IBerT.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPAKECHMUSI.

ColOuparomue U pacceuBaroimie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM M OTHOCUTEIBHOTO
MOKa3aTesis MPeIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Xop Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YTIIOM K €€ TJIABHOMU
onTu4yeckod ocu. IlocTpoeHne wu300pakeHUW TOYKU U OTpe3Ka TMPsSMOU B
cOoOMparoIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspemaromiast cmocodHocTh. [71a3 kak omTtuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON



KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHMKOB. [IpuMepsl KilacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTPEHHEro oTpakeHus. Mojienb cBeToBo1a.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue natepdepeninu cBera.

HabsmtoieHue 1BETOB TOHKUX MJIEHOK.

HaOmronenue nudpakinu cBera.

N3yyenue nuppakinOHHON pEerETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumMeHeHune noIApoUa0B sl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

M3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOTO pacCCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

HaOmronenune nudpakuuu, nuaTepdepeHIInN U MOJIIpU3alliy CBETa.

N3yyeHue nosspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne naTepdepeHInm 1a3epHOro U3IyUYeHUs Ha ABYX LIEISIX.

Habnronenune aucnepcun.

Hab6mronenue n uccnenoBanue AuGpakIimOHHOTO CIIEKTpA.

W3mepenue IHbI CBETOBOU BOJIHBI.

[TonydyeHue crekTpa U3ITy4eHHUs] CBETOAMO/A MPU MOMOIIM AUPPAKIHOHHOM
PELIETKU.



Pasnen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panunbpl  NMPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEeUaTbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal.  [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILIEHUE JIIMHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyecknue yCTpoHCTBA M TEXHOJOTHYECKHE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

Y4yeHn4eCcKui SKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHne UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-6011060ii oyaausm.

PaBHOBeCHOE TeIIOBOE M3Iy4YeHUE (M3TyuyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unores3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl hotodddexra. YpaBHeHue
Oitamreitna s potodddexra. «Kpacnas rpanuiay gportodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactul. Bonnel ne bpoiuid. JInvuHa BosiHbl e bpoins u
pasMepbl 00JacTH JIOKaIM3aluu ABWXKYyIIeWcs yactuubl. KopmyckymispHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuUeCKHEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosneMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Hccnenosanue poropesucropa.



N3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHUS.

Tema 2. Qu3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOEHUsI aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTrOM.

Buapl ciektpoB. CrieKTp YpOBHEN 3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLECCHI: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbsita Pezepdopna.

Habmroienue nuHeivaThiX CIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3ITyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Habronenue muHeyaToro CexTpa.

HccenenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHon Punbepra.

Tema 3. Qusuka amomMHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenoepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacrnan. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacmnaja. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHUs. BiusHue paJiroakKTUBHOCTH Ha YKUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3mydenus. Jlozumerpusi.

DHeprusi CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepublie peakuuu. [enenuie u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsEMOT0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKHE acCIEeKThl Pa3BUTHA
AIEPHON YHEPTETUKHU.

Mertozp! perucTpanvy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHAs MOAENb apOHOB.

®dusznka 3a npenenamu CranmapTHol Moxaenu. TE€MHas maTepus U TEMHas
DHEPIUsl.

EnuncTBO pusnyeckoil KapTHHBI MUDA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.



Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiaemMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortarbl pa3BUTHS acTpoHOMUU. [IpUKIagHOE U MEUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bupa 3Bé3aHoro nHebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIANMOE
JBI>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunsiii [Iyte — nHama ['amaktuka. [lonoxkenue n nBwkenue CoiHUA B
[Nanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnble mpo0aemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN JIsI ONPEICSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMsi (CEeBEpHOro MOJIyIIapHusi U SIPKUE
3BE3/ILI.

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

Du3nvecKuil MPAKTHKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIFOTHBIE U OTHOCUTEBHBIEC MOTPEITHOCTH W3MEPEHHU (PHU3NYECKUX BEITHYHMH.
OueHka rpaHul] NOrpeHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,



ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

O0o001eHne U cucTeMaTH3alusl Coiep KaHusl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3rka U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
duznka», «IEMEHTHI aCTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm u acTpoHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBbHON M ATHUYECKOH cepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAYyYHOW KApTUHE MUpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nueckoil Teopuu, poiib GU3HNIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHM
0 (usmueckol KapTUHE MHUpPA, MECTO (PU3UUECKONW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

WU3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: FBJICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTAapHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

Buonozua: >nexkTpuueckue SBJICHHUS B JKUBOM NpuUpoje, KoseOaTelbHbIE
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TIPU MPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKalolIel  cpesbl,
yIbTPa3BYyKOBasi JMArHOCTUKA B MEIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

I'eocpagpua: mMarHuTHbIE TIONKOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX PYA,
doTochEMKa 3eMHOI MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTPOJBUraTeNb SIKOOM, reHepaTop MEPEMEHHOr0 TOKA, MHIYKIUOHHAs IEyb,
JIMHUY DJIEKTPOIEpeay, 3JIEKTPOJABUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHMs Yy4eOHOro mpenmera «Du3ukay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOITHXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTIBITA M OTIBITA JCSATEILHOCTH B IMPOIIECCE PeaIM3allii OCHOBHBIX HaIpPaBJICHHUH
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

rpaxJaaHCKOTr0 BOCIIUTAHUSA:

e c(oOpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3HMIMH  OOYy4YaroIIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBa;

e TPUHATHC TPATUITMOHHBIX OOIIEYEIIOBEUECKHNX TyMaHUCTHYCCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEILHOCTh B UHTEPECAX TPAKITAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIPaBJICHUU B  00pa3oBaTEIbHOU
OpraHU3aIlNH;

e yMEHHE B3aWMOJCHCTBOBATH C  COIMAIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTApPHOW U BOJIOHTEPCKOM NESITEILHOCTH.

NATPHOTHYECKOTO BOCTIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, TOCTIKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CHUTYAIlUIO ¥ MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B ICATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.



TPYAOBOI0 BOCIIMTAHMS:

UHTEpEC K pa3imdHbIM chepam MmpodecCHOHATBHON JAEITSILHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (U3MKOW M TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OyayIei mpodecCHr U peain30BbIBATH COOCTBECHHBIC
KM3HCHHBIC IJIaHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHKEHUHU BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPOOIIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOIICW Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpPEHUE OIbITa ACATEIbHOCTH SKOJOTHYECKON HAmpaBJICHHOCTU Ha
OCHOBE UMEIONINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAYYHOW IEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIHCKYIO
JESITEIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
Bba3oBble JJornueckue JeMicTBUA:

CaMOCTOATENFHO  (OopMyNnUpoBaTh U aKTyaIM3UPOBaTh  IMPOOJIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPENCIATh MENN JCATEIBHOCTH, 3a/1aBaTh MMapaMeTPhl U KPUTEPHUH HX
JOCTHIKCHHSI,

BBISIBIIAITH  3aKOHOMEPHOCTH M TPOTUBOPEYMS] B PacCMATPUBAEMBIX
bU3MYECKUX SIBICHUSIX;

paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIOIIUXCS
MaTepHAIbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNBTATOB LEJSIM, OIIEHUBATh PUCKHU MTOCJIECICTBHUM IEATEIILHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH pPa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBHIMHA TIOHSATHSIMU U METOJaMU
(bu3nYeCcKO HAYKH;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METO/IOB O3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aAKTyaJlM3UPOBaTh 3ajJauvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

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

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

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs MHGOpMaK (HU3HUUYECKOr0o COJepKaHUs
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP’KaHUS B PA3IMUYHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

OCYUIECTBJIATh OOIllEHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOMU
NEesATEIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTthb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIIeCTBA  KOMaHIHOM MU
WHINBUAYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH ILIAH
NEUCTBUMN, pacIpelessiTh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISAITh ~ TO3HABATEIbHYIO JAESTENIbHOCTh B
o0nmacTu (GU3NKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHYECKOW pabOThl ¢ y4ETOM UMEIOIINXCS
pECypCcoOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacmmpsATh paMKH ~ y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAMIMU B 00JacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpUEMBI pe(dIeKCUU I OLIEHKH CUTyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

e YMEThb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEHICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

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

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

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

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TMOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

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

I[MPEJIMETHBIE PE3YJIBTATDI

K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:
e TMOHWMATh pOJb (U3UKK B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTHYECKON, COIMaNIbHOM M JITHYECKOM cdepax JeATebHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHOH KapTUHE MUpA,



3HaYCHHE OINHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOW U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJb (U3UYECKOW TEOPHH B
(dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (Uu3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHAas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOO/JIHOE TmMajcHue, aOCONIOTHO ympyras jaedopmaius, abCOTIOTHO
yrnpyroe u abCoNMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOTO (KPUCTALTMYECKOTO) Teja, UIeadbHbIM ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOIO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW IHEpTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXAHUYECKON SHEPrur, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJEAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOIO JBMIKEHUS M KOHILIEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHUS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU ITOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsSI, MNPUHUUN CYNEPHO3UIUNA DICKTPUUECKUX



MoJIeil, Py ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuia Kupxroda, 3akonsl dapajes i 31€KTPoIu3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCHOJb3Yys BEITUUYUHBI:
NepeMeEIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CUIIA,
MOMEHT CHWJIbl, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUS, MOIIHOCT,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMiéil BOMM3KM €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanuu MNPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abcoJIIoTHas TeMmImepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACAIBHOIO OJHOATOMHOIO rasa, paloTa HACAIBHOIO Trasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIoBOTO
JIBUTATEJIS; AJICKTPUUECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOrO TOJIS,
HaNpspKEHHOCTh  TIOJISE TOUEYHOTO 3apsifa WM 3apssKeHHOro Imapa B
BaKyyM€ MU B JUAJIEKTPUKE, MOTECHIHAT 3JIEKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIKYIIAs  CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, OJJIEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C TMOCIeI0BaTeIbHBIM U
napajuiesIbHbIM COEIMHEHUEM PE3UCTOPOB, PHEPTHUSI FJIEKTPUUECKOTO MOJIs
KOH/JIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
MEXaHMYECKOE JBUKEHHE, TEIJIOBOE JBMWIKEHHE YacTHUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJIEHCAIIMS, TIJIaBJICHUE U KPUCTAILTU3aIlsl, HAPaBICHHOCTh
TeIUIonepeaayu, JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYUHBI OT
JIpyrol C  HCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIpU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl MOJTYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM
aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHHUI, JIeJIaTh BEIBOJBI 110 PE3yJibTaTaM
UCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHOW TMIOTE3bI: MIIaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMAJIOKEHHOU
TUIIOTE3bL;



co0oaTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEAECHUH HCCIeT0BaHUN
B paMKax ydeOHOro OJKCIEpPHMEHTa, IMpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBLHBIX YCTPOUCTB U 1a00paTOPHOTro 000pYAOBaAHUS;

pemaTh pacy€THbIE 3aJladyd C SBHO 3aJ]aHHOM M HESBHO 3aJlaHHOMN
dusznyeckoil MOJeIbI0: Ha OCHOBaHHM aHallM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHUSAM 3a1add,
OpUMEHATh  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
bu3MUecKuX TEOpUl TNpPHU UCHOJIb30BAHUU MAaTEeMaTHUYECKUX METO/I0B
peLIeHHUs 3a/1a4, POBOJUTh pACUYETHl HA OCHOBAHWH UMEIOIINXCS JaHHBIX,
aHANM3UPOBaTh pe3ydbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YJIbTATOB;

permaTh KayeCTBEHHBbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUN U3
Pa3HBIX pa3leloB Kypca (PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl HAa N3yUYEHHbBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTL NPUMEPHl BKJAJla POCCUMCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
NEeATEIbHOCTH 4YEJOBEKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUMU JOCTUKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIEeCTBA;

NPUMEHSTh pa3fuyHble crocoObl paboTel ¢ MHpOpMaIEl (HU3NUYECKOro
COJIEp)KaHUsI C KCHOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHbBIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM ISl TIOMCKA, TEpepadOTKH W TpPEAbsIBICHUS Y4YEOHOU U
Hay4YHO-TIOMYJISIpHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHdopMaIKU, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4aeMmMykro  HMH(OpMalMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMALUY;

MPOSIBIISITH OpraHu3aluOHHbIE u M03HABATENIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;



paboTaThb B TpYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATBFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJ€KBATHO OIICHMBATHh BKIJIAJ] KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTPUBAEMOM MPOOIIEMBI,

NPOSIBIATH MOTHBAIMIO K Oynymieil mpodhecCHOHAIBHON AEATENbHOCTH 110
CHEHMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOpUIIS.

K xonny oOyuenuss B 11 knacce mpenMeTHbIE PE3yJbTaThl Ha YIIIYyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YEJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHOM HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
IPAaKTUYECKOM  JESATEIIbHOCTM YEJOBEKA W JAJbHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBPHON M NMPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
DIEKTPOANHAMHUKH, CIEIHAIBHOW TEOPHUHA OTHOCUTEIBHOCTH, KBAaHTOBOU
¢uzuky, posb (HU3MUECKON TEOpUH B (OPMUPOBAHUU IPENCTABICHUHN O
¢uznyecKoil kKapTuHE MUpPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00ILIEM
PAly COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEACTABICHUN O ITPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoJeined (u3mdyeckux Ten U
IPOLECCOB  (SBJICHUH): OJHOPOJHOE DIIEKTPUUYECKOE U  OJAHOPOJHOE
MarHuTHOE TOJIsI, TApMOHUYECKHE KOJeOaHUsl, MAaTEMAaTUIECKUNA MasITHUK,
VJICAJIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, HCAJIbHBIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEld aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pasnuyaTth ycioBHsS (TpaHUIlbl, 00JIaCTH) NPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHHMSI W 3aKOHBI JJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuma, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMHM, TnpaBwio Jlenma, cBa3p  JC
CAMOMHIYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOW IEMU CO CKOPOCTBIO
W3MEHEHHUs]T  CHJIbl  TOKa,  IIOCTYJIaTbl  CHELUAJIbHOM  TEOpUU
OTHOCHUTEJILHOCTU DUHIIITEIHA);

aHAIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHUE  DWHINTEWHA IS
dboTorpdexra, mepBbli U BTOpoM moctynarbl bopa, mnpuHUUI
COOTHOULICHHsI HeompeaenéHHoctei ['elizenOepra, 3akOHBI COXPaHEHUS



3apsAI0BOTO U MAacCOBOTO YWCEN W DHEPTUU B SNIEPHBIX PEAKIIUSIX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

ONMMCHIBATh (PU3WYECKUE TIPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO TOJIsA, MOTEHIUANT JIEKTPOCTATUYECKOrO
MoJisl, Pa3HOCTh TMOTEHLUAJIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cWia AMmIepa, WHIYKTHBHOCTD,
AIEKTPOJBIKYINAS CUJIAa CAMOWHIYKIIMH, JHEPTUS MAarHUTHOTO IIOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, IOJIHAS DSHEPIHUs,
OHEPrus TOKOS CBOOOJHOM 4YaCTUIbI, DHEPrus M HUMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsiJl A1Ipa, SHEPT U CBSI3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUMA:
AIIEKTPOMArHUTHAS WHIYKIMS, CAMOWHIYKITHS, PE30HAHC, MHTep(epeHIIHS
BOJIH, Judpakius, JTUCTIEPCHUs, T[OJHOE BHYTPEHHEE OTpaKeHUe,
dotornexrpuueckuii hdext (pororddexr), ambda- u Oera-pacmaabi
saqep, raMMa-u3lydeHue saep, (Ppu3ndeckue MPUHITUIBI CIIEKTPATLHOTO
aHanu3a v paOoThI Jia3epa;

OTIpeeISITh HaIpaBiICHUE WHIYKIIMA MAarHUTHOTO TIOJS TMPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTpOUTH M300pakKeHUe, CO3JaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PACCUNTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECCKUE IOHATHSA, TCOPHH H
3aKOHBI JIJII aHajlu3a W OOBSCHEHHS (U3UYCCKHX  IPOIECCOB,
MPOUCXOMSIIUX B 3BE37IaX, B 3BE3MHBIX CHCTEMaX, B MEKTaJlaKTUYECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIOLNUHM 3BE3/] U BeelleHHOM;
MPOBOJUTH HWCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKWX BEIHYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUW, TIPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
bu3nUeckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPENTHOCTe  W3MEPEHWM, JellaTh  BBIBOABI 110  PE3yJIbTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBCHHBIC HM3MEPCHHS (U3MYECKUX BEIMYHMH, IPU DTOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OTBITHI TIO TIPOBEPKE MPEUIOKEHHON TUITOTE3bI: TJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3YyNbTaThl U J€JaTh BBIBOJ O CTaTyCe MPEIIOKEHHOM
TUTIOTE3HI;

OIMHMCHIBATH METO/IbI TOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOJI01aTh IpaBuiIa 0€30MacHOro TPy/Ja MpH MPOBEACHUU UCCIIEIOBaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHO-



UCCJIEIOBATENBCKOW W IPOEKTHOM JIE€ATEIbHOCTH C HCIOJb30BaHUEM
MU3MEPUTEIIBHBIX YCTPOMCTB U 1a00OpaTOPHOro 000pyAOBaHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYaloIlUe TPeOOBAHMUAM 33Jaud, MPUMEHSAThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
IpU HUCIOJB30BAHUM MaTEMaTHYECKUX METOJOB pEIICHHA  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJIYYEHHBIX
pe3yIbTaTOB;

peniaTh KayeCTBEHHbIE 3a7aud, TPeOyIollMe NPUMEHEHUs 3HAHWM W3
pa3HbIX pa3lesoB Kypca (PU3HKH, a TAaK)KE UHTErpaluy 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUECKYIO
LIEIOYKY PACCyKJICHUH C OIIOPOI HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMM IpoLieccaMu, C
MO3UIMI 3KOJIOTHYECKON 0€30MacHOCTH, MPEACTABIECHUIN O palliOHaIbHOM
NPUPOAOINOIb30BAHUN, @ TAKKE Pa3syMHOM HCIOJIb30BAHUM JTOCTHXKEHUH
HAyKM M TEXHOJIOTMM JUIsl JANbHEHIIErO0 Ppa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJIEp)KaHUsI C KCHOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TIOUCKA, NEpepadOTKM M MpeAbsIBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALUU
uHpOpMaIlMK, TOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHANM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAnUI0O U  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMCEIOIIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIUY;

IPOSIBIISIT OpraHU3alOHHBIE U NI03HABATEJIbHbIE yYMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHUW B  Mpolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TIpyHNe C MCIOJIHEHUEM pa3jIu4HbIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBHO PACTIPEACIAT ACATEIbHOCTD



B HECTaHJIAPTHBIX CUTYyalMsIX, aJeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISATS MOTUBAIMIO K OyayIiel mpohecCHOHATBHON AESITEIbHOCTH IO
CIIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 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 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK



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

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 https://m.edsoo.ru/f16b68d7
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



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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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
bu6mmoreka [IOK
11 Marmutioe one 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 koebaris 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



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

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 ®u3nKa aTOMHOTO SIpa 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 DNEeMEHTBI aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [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
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydeHuu 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
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 ®uszuka — pyHgaMeHTaIbHas HayKa O 1 bubnnorexa [JOK
IIPUPOJE https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECcCe
3 HO3HaI£)Hﬁ HIPUPOJIBI pHa6n}:ﬂeHHe u 1 bubmorexa LIOK
PHPOIBL. https://m.eds00.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crnioco0rl n3mMepeHus: GPU3NYECKUX 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGcoIt0THAs U OTHOCHUTEINIbHAS
5 MOTPELIHOCTH U3MEpeHuil pusnueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUU 1 bubmmnoreka HOK
COBPEMEHHOW HaAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON JESITEIbHOCTH JTIOAEH
Mexannueckoe aBmxenue. Crucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh 1 1 bubnuotexa [JOK
MeXaHu4yecKoro asumxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Panuyc-BekTop MaTepuanbHOM TOUKH, 1 2 bu6muoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€ro MPOCKIHUN HAa OCU KOOpAMUHAT.

Tpaexktopus. [lepemenienne. CKOpoCTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

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

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO 3 https://m.edso0.ru/89ba7190
JBUKCHUS

10 CrnoxxeHue nepeMenieHuii U CKOpOCTEH. 4 bubanoreka [JOK
Pemnrenue 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe ABMKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. s bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHHE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C 6 Bubmiorexa OK

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

13 CBOOOJHOIO MaJieHHsl. 3aBUCUMOCTh 2 bubanorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBr>keHue Tena, OpOIIeHHOTO MO/ g bubmuoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [IBmkeHue
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 ckopocTts. [lepuon n yacrora. 9 buonoci IO

https://m.edsoo.ru/33196fbe
[lenTpOoCTpeMHUTETEHOE U TIOJTHOE
YCKOpEHHUe
16 KonTponbnas pabora no teme 10 BrGironckall (OK

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



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kuuemartnka"

17

[TepBriif 3akoH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.
[Tpunuun otHOcuTenbHOCTH ["anumest.
HewnnepuuanbHble CUCTEMBI OTCYETA

18

Cuta. PaBHOJEHCTBYIOIIAs CUJIa.
Bropoii 3akon Hetotona. Macca

19

B3aumopeiictBue Ten. Tperuit 3aKkoH
HeroTona

20

[Ipunnun cynepno3unuu cwi. Pemenne
3a7a4 Ha IPUMEHEHHUE 3aKOHOB
Hrrotona

21

22

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb IPABUTALIMOHHON U
MHEPTHOU MaccChl

Cua TSHKeCTH M yCKOpEHHUe
CcBOOOIHOTO ITaJEHUA

23

JIBukeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kemnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25

Cuna tpenus. [Ipupona u BUIIbI cui
TpeHus. J[BuxeHue B KUIKOCTH U Ta3e
C YYETOM CHJIBI COIPOTUBIIEHUS CPEbI

26

Hasnenue. ['uapocrarnueckoe
nasnenue. Cuna Apxumena

10



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOGCOIIOTHO TBEPOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubnmoreka [JOK
JBIKEHUE TBEPIOTO Tela https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIEI OTHOCHTEILHO OCH bu6nmorexa LIOK
BpanieHus. [1nedo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBepaoMy Teny. LIeHTp TshkecTu Tena. bubanoreka [JOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79ard
Bunel paBHOBecHs
bu6nunoreka LIOK
30 Penterre sazat https://m.edsoo.ru/dclcaacO
31 KoHnTtposbHas paboTta 1mo teme bubnnoreka [JOK
"Munamuka. CtaTuka TBepIoro Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
32 CUCTEMBI MaTEpPHUAIbHBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MaTEPUAIIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBM>KEHUH IIEHTPA Macc
Nmiysnbe cuibl U1 M13BMEHEHUE UMITYIIbCa
33 Tena. 3aKOH COXpaHEHHS UMITYIIbCA. bubmorexa LOK
https://m.edso00.ru/13f0a221
PeakTtuBHOE ABMXEHUE
MoMeHT uMITysibca MaTepUAILHON
34 Touku. [IpencraBienne o coxpaHeHUn bubmmnoreka HOK
MOMEHTA UMITYJIbCA B [IEHTPATIbHbBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6muoreka [JOK
35 Pemrerne sazas. Mmmyie https://m.edsoi.I ru/f7706d63
36 Pabora critel Ha MaJIoM B Ha KOHECYHOM bubmmoreka [IOK

nepemenieHuu. ['paduyueckoe

https://m.eds00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

MpEeJCTaBICHUE PAOOTHI CHIIBL.
MonHOCTh CHIIBI

Kunernueckas sueprus. Teopema 00

bu6nmorexa [IOK

37 A3MEHEHUN KHHETHYECKON DHEPTUHU
. p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
IToTeHnMaIbHbBIE U HEMOTEHIIMAIbHEIE
38 cwibl. [loreHnnanpHas 3Heprus Bubmaorexa ITOK
) privt. https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKopocThb
Tperbst KocMuYecKast CKOpocTh. CBS3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
39 A3MEHEHUEM MEXAaHUYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yapyrue u He M€ CTOJIKHOBEHUSL.
40 v Z]Z,II;GHI/IC BeYIE) }J/'IrJ'II/I I UaeaabHOMI bubmorexa HIOK
p pHY https://m.edsoo.ru/f30f43b6
JKHIKOCTH
41 KonTponbHas padota no teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHA B MEXaHHUKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacTaBiIeHUil O IIPUPOJIE
P PP bubnuoreka [{OK
42 TertoTel. OcHoBHEIE mTOJIokeHnsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBuxKeHNE
CrpoeHue ra3000pa3HbIX, )KUIAKUX U
43 TBEPIBIX Te. XapaKTep ABUKEHUS U bubnnorexa [JOK
p o P p https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEIECTBA
Macca 1 pa3Mepsl MOJIEKYIT (ATOMOB).
44 Konnqecho BeileCTBa rilOC’E‘O}IHHa}I) bubmorexa TIOK
' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuotexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

Tkana [enbcus

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

46 Pemenue 3anau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WneanbHelii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneena-Kinanelipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3omporneccsl B uaeanbsHOM rase ¢ bubmmoreka [JOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfofpoueccom i30TepMa, M30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3obapa
bu6nmorexa LIOK
52 Octtoprioe ypasnerie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Pemerme a2 https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIEpaTyphl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEpruen https://m.edsoo.ru/c38af875
MOCTYNATEeNbHOTO TETJIOBOTO JBUKCHHUS
e€ JacTuIl
55 O06001eHre U cucTeMaTHu3aIus 3HaHUIA bubnuotexa [JOK
o TeMe "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonrtponsHas pabora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoauHaMuueckasi cuctema. 3ajaHue bubnmnoreka [JOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
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https://m.edsoo.ru/13adad59

BHEIIHUX ycsoBui uist T/ cucreMsl.
Bueminue u BHyTpeHHUE TapaMETPBI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAQYEHMS BEJIMYHH, OIIUCHIBAIOLIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.

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

bu6nunorexa LIOK
58 Camonpon3BoJibHas pemakcamus T
P P H A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojaens ujiealibHOTO Ta3a B
59 TEPMOJIUHAMUKE. Y CIIOBUS bubmorexa [JOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
60 VYpaBuenue Menneneea-Kianeiipona u bubnnoreka [JOK
BBIPA)KEHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue nmst BHyTpeHHEH sHEpruu
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubnuoreka [{OK
KBa3ucrarnyeckue u HeCTaTHISCKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMoauHamMuKe. Beruucienue paboTsl bubmmoteka IIOK
o rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
auarpamme
Termonepenayda kak croco0d M3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cucremsl 6e3 bubmorexa [TOK
yIp P https://m.edso0.ru/3d734561
COBEpILICHHS PabOThI
64 KonBeknusi, TeI0mpoBOAHOCTD, bubnunorexa LIOK
M3JIy4eHUE https://m.edsoo.ru/157b54cd
65 KomuuectBo Temnorsl. TennoéMKoCcTh bu6nunorexa LIOK

Teaa. YaelbHas U MOJIApHAasa

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILJINBA

Pacuér xonuyecTBa TEIIOTHI IPU bubnmnoreka HOK
66
TemIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsTue 06 anuabaTHOM MpoIecce. bubnunorexa LIOK
[TepBblii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KommdaecTBo TemoTs u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEeprun bubmorexa LIOK
https://m.edsoo.ru/b047alcd
Tl cucteMsl
Brtopoii 3akoH TepMOIMHAMUKY IJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6motreka [JOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLECCOB
70 [IpuHIMIIBI AEWCTBUS TEMIOBBIX bubnuoreka [IOK
mammH. KITJJ https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3Hauenue KITJI. Iuxn bu6mmoreka IIOK
Kapno https://m.edso0.ru/fe3857b9
bubmmoteka IIOK
72 Pemterite aza https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKHUE aCIEKThI
73 HCTIOIB30BAHUA TEIJIOBBIX JIBUTATEIICH. bubmmoteka IIOK
TeruioBoe 3arpsA3HEHUE OKPYXKaroLEen https://m.edsoo.ru/9867aaa7’
Cpelbl
but6mmorekxa [IOK
& Pemterrte saza https://m.eds00.ru/c8c70432
O000111eHIE U CUCTEMATH3AIU 3HAHUI BuGorexa LOK
75 no teme "Tepmonunamuka. TennoBbie

MAaIIuHaer"

https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

KonrponsHas pabora o teme

bubnunoreka LIOK

76
"Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanue U KOHACHCAIUS.
77 I/Icf[a egne U KUIIeHUe. Y aeabHas bubnnorexa LIOK
P A https://m.edso0.ru/6f8e6777
TEIUIOTa MapooOpa3OBaHUS
Haceimennbie 1 HEHACHIIICHHBIC MTAPHI.
KauecTBenHast 3aBUCUMOCTD IIJIOTHOCTH
M JaBJIEHHUS HACKLIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, HX HCSaBI/ICI/IM(I;)CTI) oT bubmorexa LOK
TEPATYPEL, https://m.edso0.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIICPATyPhl KUTICHHUS OT
ABIIEHUS B KUIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnnorexa [JOK
OTHOCHTEIbHAS BIaXKHOCTH https://m.edsoo.ru/30ebbb79
bubnmorexa LIOK
80 Pemrenne 3agau
g https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramumueckne u
81 amop¢Hble Tena. AHU30TPONHS CBOWCTB bubmmorexa LIOK
p ' p https://m.edso0.ru/20a88a03
KpUCTAJIJIOB
[1naBieHue u KpUCTALIA3ALIIS.
p bubmmoteka IIOK
82 V nenpHas TEIIOTa MJIaBIECHHU.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopMan TBEPIOTO TEIA.
Aedop P Bu6mmotexa IJOK
83 Pactsokenne u cxxatue. Cnur. Monyinb
. https://m.edsoo.ru/dalaab10
HOwnra. IIpenen ynpyrux nedhopmarinit
TenmoBoe pacMpeHue KUIKOCTEN 1
N bubnuotexa [JOK
84 TBEPIBIX TEJ. AHTAPMOHHU3M TETTOBBIX

KoJIcOaHMI YacTHI] BEIECTBA

https://m.edsoo.ru/7ba5edf?2
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85 ITpeoOpa3oBanue sHeprun B (ha30BBIX Bu6muotexa [JOK
nepexoaax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHCHHE TEILIOBOTO banatica https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

ClHcHHe sa et https://m.eds00.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie sBnenus. Jlapnenue nop Bbu6mmoteka [IOK

88 .

HUCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyia Jlamraca
O0o001IeHNEe U CHCTeMAaTH3aNNs 3HAHUN
89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa OK
P " https://m.eds00.ru/0b52575¢
BemiecTBa. PazoBble Mepexobl
KonTponbhas padota no teme
90 "ArperaTHble COCTOSIHHSI BEIIECTBA bubmmorexa [JOK
P | B ’ https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnmnorexa [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/laff445f
JUDJICKTPUKU Y TIOJTYITPOBOTHUKH
DNeMEHTapHBIN 3JIEKTPUYECKUM 3apsi.

92 3akoH coxp aQHEHUs BHSKT I/I‘ICCKOFE " bubmmorexa [IOK

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

03 B3anmoneiictBue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsanbl. 3akoH Kynona https://m.eds00.ru/445b7746

but6mmorekxa [IOK

94 Pemienue 3amau https://m.edsoo.ru/6b87ecba

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

bubnunoreka LIOK

95
BJIEKTPUYECKUE 3aPS bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [Tpo6usrii 3apsa. Jluauu bubmunoreka [JOK
HaNPsHKEHHOCTHU BJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OHOpPOAHOE AIEKTPUUECKOE T10JIe
IToTeHnmansHOCTD

97 ANEKTPOCTATHYECKOTO 1oJIsl. PasHoCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MMOTCHIIMAJIOB U HAIIPSDKCHUE
[ToTenuuanpHas >Heprus 3apsaa B
98 aNeKTpocTaTuyeckom mnose. [lotennnan bubmmorexa [JOK
P ' t https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs13b HAPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTCHIUAJIOB JIJIS bubmmorexa [IOK
P t A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [IpuHnun cyneprno3unumn bubmmnoreka HOK
BJIEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHICHHE 3aAa4 https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lomne bubnmorexa LIOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsIKEHHOTO TTO

103 00BEMmy mrapa. [lone paBHOMEPHO bubmmorexa [JOK

y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOMU TIIOCKOCTH

104 IIpOBOIHMKY B 3IEKTPOCTATUUECKOM bu6muoreka [JOK
roJsie. Y CI10BUE paBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMBIEeKTPUKH U TTOTYIIPOBOHUKH B bubmuoteka [IOK

QJICKTPOCTATUYCCKOM II0JIE

https://m.edsoo.ru/060ebab5
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Kongencarop. D1neKTpoéMKOCTh

106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa- P https://m.eds00.ru/845b4f73
IJIOCKOTO KOHAEHCAaTopa
[TapamiensHOE COeIMHEHNE bubmunoreka [JOK
107
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 IlocenoBaTenbHOE COEIUHEHUE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apssKeHHOTO KOHAeHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBu>keHME 3apsSKEHHON 4aCTHUIIbI B bu6mmoteka [JOK
OJIHOPOJITHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011ieHne 1 cucTeMaTu3alys 3HaHuH bubmmnoreka HOK
1o Teme "DieKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbHas padota no teme bubmmnoreka HOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosiHHBIN TOK. Y CI1OBHS
115 CYILIECTBOBAHUS MMOCTOSHHOTO brbmmorexa [JOK
ym https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 nu .H
croummkit Toia. Hanpskere u 371C https://m.edso0.ru/0839a115
117 3akoH OMa 1J1s ydacTKa LEnu. bubmuoreka [IOK
DNEeKTpUYECKOe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COIIPOTHUBIICHUS bu6muoreka [JOK

OIHOPOJHOIO MMPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JAJIMHBI U TIOIAaAU IMOIICPEYHOr 0

CEUYCHUS
119 VY 1enpHOE CONPOTUBIICHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3anau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapaJIEIBLHOE, bubnunorexa LIOK
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edso0.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX JEKTPUUECKUX Bu6muotexa [JOK
nerneid. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
CHicHue sajat https://m.edso0.ru/3881b469
123 Pabora anekTpudeckoro Toka. 3akoH bubanorexa [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
clietme sajat https://m.eds00.ru/6761bfOf
MoIIHOCTB MEKTPUUYECKOTO TOKA.
125 TemnoBast MOIITHOCTh, BhIJIeIIeMast Ha bubmmorexa [TOK
- » BRUL https://m.eds00.ru/99750a6f
pesucrope
bu6nmorexa LIOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE bubnnorexa [JOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 1715 TTOJIHOM (3aMKHYTOM ) bubnuotexa [JOK
AJIEKTPUUYECKON TIeTTH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHICHHE 3alad https://m.edso0.ru/3580b679
but6mmorekxa [IOK
130 M
OTIHOCTP MCTOSHHKA TOKa https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanne bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KonneHcarop B ienu mocTOSSHHOTO TOKa bubmmorexa [JOK
A pEi https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
CHICHHE 3a/1a1 https://m.edso0.ru/4410cef0
Pemenue 3agau no reme "IlocTostHHBIN bubnuorexa [JOK
134 .
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN bubnuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubmuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre u cucTeMaTr3aIys 3HaHUKA
137 1o Teme "[1oCTOSTHHBIN EKTPUUYECKUMA bubmorexa HOK
| P https://m.edso0.ru/bfd7a050
TOK
138 KonTponbHas pabota no teme bubmmnoreka HOK
"TIoCTOSHHBIN PIEKTPUUECKUI TOK" https://m.eds00.ru/1885ddf1
DJIeKTpruYecKast MPOBOIUMOCTD
139 aanfI{)HHx BE efTB f;lneKT WYCCKHMA bubmorexa HOK
p B ' p https://m.edsoo.ru/da794295
TOK B MeTayTax. CBepXIpOBOIUMOCTD
DNEeKTPUUECKUN TOK B pacTBOpaxX U
140 acTUIaBax 3JICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P p ’ https://m.edsoo.ru/4b423491
@apazes 11 AIEKTPOIU3a
bubnunorexa LIOK
141 i N
DEKTPHICCKHH TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUN TOK B BaKyyMe. bubmuoreka [IOK
BakyymHbie npu6opsl https://m.edso0.ru/2E+160
143 DNEeKTPUIECKHI TOK B bubnuotexa [JOK

MOJIYITPOBOAHUKAX

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

145

[TonynpoBoIHUKOBBIE TPUOOPHI

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HapsKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPHU OMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C U(POBOIA
nabopatopueii o ¢pusuke. [Ipumeps
M3MepeHus: GPU3NIECKUX BEITHIUH MPH
MTOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

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

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

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS
C LUEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopoctu"

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

147

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHusl Ipu
MPSIMOJTMHEHOM PaBHOYCKOPEHHOM
NBIVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "ccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
NBHOKeHUN"

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

148

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3mepeHue ycKOpeHHsl CBOOOTHOTO
najgeHus" wim "M3yuenue nBuKeHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3y4yeHue nqBUKEHHS Teja 1o
OKPYKHOCTH C IIOCTOSIHHOM 11O MOJTYJTIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "MccnenoBanue
3aBHCHMOCTH Mepuojia o0paleHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIOMIEH CHJITBI
MIpH IBHXKEHUH OpYyCKa M0 HaKJIIOHHOU
mwrockoctu" uiu "IIpoBepka runoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MPakTUKYM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKHUHE
1 PE3UHOBOM 00pasIie, OT X
nepopmanun” win "HU3ydenue
IBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
010K"

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

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

152

153

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus no
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3apucumoct Frp(N)" mm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TNIOCKOCTH C TIEPEMEHHBIM
K03 HUIIMEHTOM TpeHHs" WIIn
"N3y4yeHne IBUKEHUS Ipy3a Ha Baly €
TpeHuem"

@uU3NYECKU NPAKTUKYM IO TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOrO Tela, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILTEHHOB U PacuéT CHl
ynpyroctu" unu "N3ydenue
YCTOMYHMBOCTH TBEPJOTO TeEINA,
HMMEIOIIETO IONaAb Onops!"

du3nyecKkuil NPakTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TOpMO3HOMY IyTH" Uiy "M3mepenue
CHJIBI TSTH, CKOPOCTU MOJIENH
3IEKTPOMOOUJISI U MOIIIHOCTH CHIIBI
aru" win "CpaBHEHUE U3MEHEHUSI
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue COXpaHeHuUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KMHETUYECKOW dHEPruu Teja 1o
TOPMO3HOMY IIyTH"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOTO IIpoLecca
(peKOMEHI0BaHO UCIOIb30BAHNE
1udpoBoi TadopaTopun)"” wiu
"N3y4eHne n30X0pHOTo mpouecca” uin
"N3yuenue n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"
Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkocT"
nnu "HccnenoBanue mpoiecca

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
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157

OCTHIBaHHUS BeliecTBa" WU
"HccienoBanue agnadaTHOro
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpPATypbl KUIIEHUS KUJIKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3yueHne 3akoHOMEpHOCTEN
HcnapeHus KUJIKOCTeN" i
"U3mepeHue yaenbHOM TeIOThI
raBieHus Japaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCoIIOTHON BIaKHOCTU
BO3/lyXa U OIIEHKa MacChl IapoB B
nomMeteHun". amepenue

ko3¢ dulreHTa MOBEPXHOCTHOTO
HATSKSHUS

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

158

159

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmtoienre mpeBpalieHust SJHepruu
3apsHKEHHOIO KOHAEHCATOpa B DHEPTHIO
U3JIy4EHUs CBETOAMOA" NN
"M3y4eHne NpoTEeKaHNs TOKA B LIETIH,
coJieprKalle KoHaeHcarop' uin
"Pacripenienenue pazHOCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEIHHOM COETUHEHUHN
KOHJIEHCAaTOPOB"

Pu3HYECKUil IPAKTUKYM 110 TEME
"HccnemoBanue CMEIIaHHOTO

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

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" MU
"N3mepenue yieabHoro
COMPOTHUBIICHUS ITPOBOTHUKOB" UITH
"UccaenqoBanue 3aBUCUMOCTU CHIIBI
TOKA OT HAIPSDKCHUS JIJIS JIaMITBI
HakajguBaHus"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoiaunsa" uim
"U3mepeHue 3apsiaa 0JHOBAJICHTHOTO
noHa" wiu "UccnenoBanue

bubmuoreka [IOK

160
3aBUCUMOCTH COIIPOTUBIICHHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" HIIH
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU auoaa”
PesepBusblii ypok. O0001IEHNE 1
161 CHCTzMaTm:p WS 3HAHUM T10 TEME Bubmorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHrIil ypok. O000IIIEHHE U
162 CHCleMaTmZp WS 3HAHHUH 110 TEME Bubmorexa IIOK
" " B https://m.edso0.ru/3149956b
JmHamMuka
PesepBurlit ypok. O0001IEHHE 1
163 CI/ICTEM@.TI/ISZEI/IH 3HaHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOTO Tena
PesepBublit ypok. O0001IEHHE 1
164 CI/ICTIe)MaTI/ISE}IIIII)I/IH 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHEHHUS B MEXaHHUKE
PesepBurblii ypok. O0001IEHHE 1
P P . bubmuorexa [{OK
165 CHCTEMATH3AINs 3HAHUI 110 TEME

"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

https://m.edsoo.ru/de148976
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teopun"

PesepBHbIil ypok. O600111IeHIE 1

166 cHCTeEMAaTH3alis 3HaHUH 110 TEME 1 bubnnorexa LHOK
. https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernaoBsie MalIMHbI"
PesepBubIil ypok. O600111IeHIE 1
CHCTEMAaTHU3allMs 3HAaHHI 110 TeME bubmuorexa [IOK
167 1
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3zoBbIe TIepexoan"
PesepBusblii ypok. O0001IEHNE 1
168 CI/ICTI;MaTI/I?,Zp s 3HaHHfIHl 10 TEME 1 buGnuorexa [IOK
" B " https://m.eds00.ru/f2381c0c
DIEKTPUYECKOE T10JIe
PesepBusblil ypok. O000IIEHNE 1
169 CI/ICTEM&TI/ISZP W 3HAHUU 10 TEME 1 buGnuorexa [IOK
" Lj . https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK
Pesepsusblil ypok. O000IIEHNE 1
170 CI/ICTEMaTI/ISE}le s 3HaHHI>I'IH o TeMe "Toku 1 bubnnorexa [IOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
pOBOA ’ https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 17178
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 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHICHHE 3aAak 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 bubmuoreka [JOK
YaCTHULBI B OJHOPOJIHOM MarHMTHOM https://m.edsoo.ru/c97afaal
noJje
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso00.ru/504e98c7
9 Pa6ora cunsl Jlopenia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, apa- 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 YH un. [TIoTok BekTOpa MarHMTHOM bubmmorexa [IOK
AYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
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 MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo0.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
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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.edsoo0.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
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOT O
OIIMCaHU
but6mmorexa [IOK
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
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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
O00011IEHNE U CUCTEMATU3AIUS
37 3HaHUU 110 TeMe "MexaHndecKkue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 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 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa HOK
) 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
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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 AMIUTMTYIHOE U IEUCTBYIOLIEE bubmorexa [IOK
A a yrott https://m.edsoo.ru/lcacéc4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B 3IEKTPUYECKOM LIENU bubmotexa [IOK
p H https://m.edso0.ru/087506df
Pewenne 3anau «llepemenHbIi bubmmoreka [JOK
47 .
SIIEKTPUYECKUI TOK» https://m.edsoo.ru/al6836a4
WneanpHbIif TpanchopMaTop.
48 II omBOHCTBE He(bez]i)aqa I/Ip bubmorexa [IOK
P - 11ep % https://m.edso0.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUU
DKOJIOTHYECKUE PUCKU TIPH
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT ):1 I/ICHOJ'II:SO]faHI/ISIp bubmorexa LHOK
YIbTYP . https://m.edso0.ru/a6f74d93
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
JKU3HU
Pemenue 3anau «TpanchopmaTop. bubmuoreka [IOK
50
Ilepenaya 3neKTpOIHEPTUN. ) https://m.edsoo.ru/ee6677ed
51 Pemienue 3a1au «9neKTpOMarHuTHbIE bubmmoteka IIOK
KOJICOAHMS» https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3 AL
52 3HAHWHU 110 TeMe "DJIeKTpOMarduTHEIE bubmmorera TIOK
| p https://m.edso0.ru/401024a9
KoJIeOaHus
MexaHudecKkye BOJHEI. bubnunorexa LIOK
53
XapaKkTepUCTUKN MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKHUX BOJIH bu6nunorexa LIOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa LIOK
Y- Aapartep 4 https://m.edsoo.ru/138b6f09
Undpa3syk u yiapTpassyk. lllymosoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
57 Pemienne 3agau «MexaHndeckue bu6nunoreka LIOK
BOJIHBD. https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHbIE BOJIHBI. bubnnorexa [JOK
H3nydeHune 3MeKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 OHeprus 3NEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHHE PIEKTPOMArHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE H OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJleBUIeHNA. Pagnonmokamus. bu6nmorexa LIOK
ONEeKTpOMarHUTHOE 3arpsi3HEHNE https://m.edso0.ru/9f96f1f8
OKPYKaIOIIE Cpebl
62 Konrponbnas pabora no reme bubmuoreka [IOK
"KonebGanus 1 BoJaHBI" https://m.edsoo.ru/4f7985a0
63 CserT. 3aKOH NPSMOJIUHENHOTO bubmmnoreka HOK
pacnpoCTpaHEeHHs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHA MPSIMOJTMHEHHOTO bubmorexa [TOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue ceta. [lnockoe 3epkaino. bubmmoreka [JOK
Cdepudaeckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue ceera. AGCOTIOTHBIN U bubmuoteka [IOK
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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. lucnepcust
. bubnuoreka [{OK
68 cBera. CI0XKHBIA COCTaB OEJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSHUE U bubnuorexa [IOK
ONTHYECKas CHJIA JIMH3BI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U bubmmoreka [JOK
HUX CUCTeMaX. YBeJIMUYCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubmorexa [JOK
p ’ yi https://m.edsoo.ru/5a868f09
IMOMOILBIO JTUH3
72 I'ma3 kak onTh4yeckas cucTeMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenemnsr
73 I I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T NYECKOH bubmorexa HOK
P p https://m.edsoo.ru/cd174a10
OIITUKHA
74 CKopocTb cBETa U METO/IBI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
5 HAucnepens caera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHble ICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnmoreka [JOK
8 Pemerie sana https://m.edSO(I)_.[ ru/3061de2b
bubmmoreka [JOK
7 HpunveneHne HHTCp(epeHLIH https://m.edso<])_.[ ru/668edbc8
bubmmoreka [JOK
80 Jlacppariuis ceta https://m.edso:)_.I ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
82 Pemenue 3amau «MaTepdepeHius u bubmmoreka [JOK
TUQPaKIUs CBETa» https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
ITonsapusanus cera https://m.edsoo.ru/e9890fe9
bubnnorexa [JOK
84 Pemenne 3anau «CBETOBBIE BOTHBDY. https://m.e dSO(])_.[I‘U 15668158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
86 O06o0mIeHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/8al14748b
g7 Konrponbnas pabora no reme bubmuoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCHYECKOM MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
AJIEKTPOIMHAMUKY U TTPUHIIMIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [TocTynatel crienuaabHONW TEOPUH bubmmoreka [JOK
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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 bubnnorexa [JOK
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
bubnmorexa LIOK
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
YpaBHeHHne DUHINTENHA A1
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubmmoreka [JOK
JleGeneBa https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

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 " "K -
0 OCHOBHUC 0", "0p HYCKRYBPHO 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 aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
M3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

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
usnydeHus. Bnusnue

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.

OKOJIOTHYECKHE aCIICKThI pPa3BUTHA

AJIEPHOMN SHEPrETUKH

Mertoast peructpanuu u

UCCIICIOBaHMS HJIEMEHTAPHBIX YacTHI.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHAs MO/IENb

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
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

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
3BE3bI, X OCHOBHEIE
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
7 3BE31. DTaIlbl JKU3HU 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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

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
"Onpenenenre 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



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue mepuojia CBOOOTHBIX
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 nepeMeHHOTO 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 LIETIN
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
"NccnenoBanue 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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

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

Pu3n4ecKuil 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 TPAKTUKYM 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



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro Mnostymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTH3AIH
3Hanuil. Posib GU3MKK 1 aCTpPOHOMUH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06001IeHNEe U CHCTeMAaTU3aIUS
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 CUCTEMATU3ALIS bubnunorexa 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 CUCTEMATU3 AL
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALIMS

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
. e
155 3HaHU 110 TeMe "TepMoIuHaMUKa. " 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 3HaHUU 110 TeMe "DIIEKTPUYECKOE nommoreka 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 O06o0mIeHre U cucTeMaTr3aIus 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 cUCcTEMATH3alMs 3HaHUH 110 TEME 1 Bubmaorexa ITOK
, B https://m.edso0.ru/5e2bb83d
'"DNEeKTPOMAarHUTHBIE KOJIeOaHMs "
PesepBHbIil ypok. O0001ICHHE U
CHCTEeMaTH3alusl 3HaHUH 110 TeMe bubmuorexa [IOK
164 1
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHElil ypok. O0001IIEHHE U
165 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBHEblil ypok. O0001IIEHHE U
P 7P ilI bubnnorexa [IOK
166 cUCTEMAaTH3alKA 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHEbIiil ypok. O000IIIEHNE U
167 CI/ICTEM&TI/ISZP U 3HaHH;III 10 TEME 1 bubmiorexa LOK
" B . " https://m.eds00.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBHEbIil ypok. O000IIIEHNE U
168 CI/ICTEM&TI/ISZP Hst 3HaHH;III 110 TeEME 1 Bubmiorexa OK
" 4 " https://m.eds00.ru/1f511654
duzuka atoma
bu6nmorexa LIOK
1 n 6 1
69 TOTOBAA KOHTPOBHAR paboTa https://m.edso0.ru/905c5ce0
PesepBHEIil ypok. O000IIIEHNE U
170 CI/ICTIe)MaTI/I?,:p 1584 3HaHI/H;III 10 TEME 1 bubmorexa LIOK
| B " https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPUZUKH
OBLIEE KOJIMYECTBO YACOB I10 170 16

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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