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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HA YpPOBHE CpEIHEr0 o00mero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TOJOXXEHUH U TpeOoBaHMI K pe3yJbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBatesibHON nporpammel, peacTaBieHHbIX B PI'OC COO, a takxe
c yuérom denepanbHOi paboueidi mporpammbl BocnuTaHus W KoHuenmmu
npenofaBaHus yueOHoro mpenmera «Pusmka» B 00pa3oBaTEIbHBIX OpPraHU3aLUAX
Poccuiickoit @eneparun, peanu3yonux OCHOBHbIE 00pa30BaTeIbHbIe MPOrPAMMBI.

[IporpamMma mo ¢u3uke ompezenser 00s3aTeIbHOE MPEIMETHOE COACPIKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO TMOCIE0BATeIbHOCTh M3YUCHHSI TEM U Pa3feiioB
y4eOHOro TpeaMeTa ¢ YYETOM MEXIPEAMETHBIX W BHYTPHUIPEAMETHBIX CBSI3CH,
JOTUKA Y4YeOHOro TMpolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydYarolIUXCH.
[Iporpamma 1o ¢Qusuke na€r MNpeAcCTaBICHUE O UENSIX, COJACpXKaHUHM, O0OIeH
cTpaTrermu OOy4YeHHs, BOCIHTAHUS W Pa3BUTHSI OOYYaAIONIUXCS CpPEICTBaAMHU
ydeOHoro npenMera «Pu3nka» Ha yriryOJIEHHOM YPOBHE.

N3ydyenne kypca (QU3MKH YIIIyOJIEHHOTO YpPOBHS TO3BOJISIET pPEaTU30BaTh
3aa4l MPO(PECCUOHANBHON OpMEHTAIMH, HAIMPABJICHO Ha CO3JaHUE YCIOBHM IS
NPOSIBJICHUSI CBOMX HMHTEIUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEW KaXkIIbIM
oOydJarmuMcsi, KOTOpbIE HEOOXOAMMBI [IJIsl TPOJOJDKEHUS OO0pa3oBaHHs B
opraHm3anusx MpodecCHOHATbHOTO 00pa3oBaHUS IO Pa3TUYHBIM  (PU3UKO-
TEXHUUYECKUM U MHKEHEPHBIM CHEIUAIbHOCTSIM.

B nporpamme no ¢usnke onpeaenstoTcs MmiaHUpyeMbIe pe3yabTaThl OCBOCHUS
Kypca (uU3MKH Ha YypOBHE CpeAHero ooOmero oOpa3oBaHUs: JMYHOCTHBIC,
MeTanpeAMeTHbIe, TMpeaMeTHbie (Ha  yrayOnéaHoM  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW JUIsi pa3paboTku TpeOOBaHWUN K JTUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjibTaTaM OOYyYaloIIMXCs, OCBOMBIIHUX
nporpamMmy 1o (pu3HMKe Ha YPOBHE CPETHETO O0Iero 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCSI CHCTEMHO-IESITEIbHOCTHBIN TIOIXO.

[TporpamMma o (pu3MKe BKIIOYAET:

IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (DHU3UKHU Ha yriyOJEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIEC PE3yJIbTAThI MO r0/IaM O0yUEHUS;

conepxkaHue yueoHoro npeamera «Dusnkay mo rogam o0ydIeHHUs.

[IporpaMmMa 10 ¢u3MKE HMEET MPUMEPHBIM XapakTep U MOXKET ObITh
MCTIONb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabOYHX MpoTrpamm.

[IporpamMma no (u3mke HE CKOBBIBAET TBOPUYECKYIO MHUIMATHBY YUYHUTENEH U
NPEIOCTABIAECT BO3MOXKHOCTH JUIS pealM3allid  PAa3IUYHBIX METOAMYECKUX
MOIXOJ0B K TMPENoJaBaHui0 (U3UKK Ha YIIIyOJIEHHOM YpOBHE TpU YCIOBUH
COXpaHEHUs1 00s3aTENLHON YaCTH COICPIKAHMS Kypca.

®du3uka Kak Hayka O Hambosee OOIIMX 3aKOHAaX MPUPOJIBI, BBICTyMas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
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3HaHUU 00 okpykaroreM mupe. LlIkonbHbIN Kype GU3MKH — CUCTEMOOOpAa3yOIIN
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TMOCKOJIBKY (PU3NUYECKUE 3aKOHbI
JeKaT B OCHOBE TPOIECCOB M SIBICHWH, W3yYaeMbIX XHMHEH, OMOJIOTHEH,
dbuszudeckorr reorpadueir W acTpoHomueid. Mcmonb3oBaHHE M AKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHU OIpeAeNuo XapakTep U OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTUN B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA,
MOJIy4eHUS HOBBIX MAaTEpPHATIOB C 3aJaHHBIMH CBOWCTBamMU. M3ydeHuwe ¢uznku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa
oOyyarouierocsi, B (pOpMUpPOBAHUE YMEHUI MPUMEHSATh HAYUYHBI METOJ MO3HAHMS
MIPHU BBITIOJTHEHUN UMH YUEOHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (pu3uku Ha ypoBHE CpETHETO OOIIET0 00pa30BaHUs MOJIOKEH
PAI UEH, KOTOPbIE MOKHO pacCMaTPHUBAaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKHU
3aBEPILIEHHBIM, OH COACPKUT MaTepuai U3 BCeX pa3enioB (M3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoen zenepanuzayuu. B cooTBeTCTBHUM € HEW Marepuan Kypca (U3HKH
o0benMHEH BOKpPYr (Qu3myeckux Tteopwil. Bemymmm B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus NOpeanosaraeT MCIOJb30BAHUE
TYMaHUTapHOTO TMOTEHIMana (U3MYECKONl HAayKH, OCMBICIIEHHE CBSI3U DPAa3BUTHUS
(Gbu3MKH ¢ pa3BUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU ITpoOIeMaMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yriayOnéHHOTO YpOBHS
MPEANOIAraeT 3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX M TE€XHOJOTMYECKHX
IIPUJIOKEHUM HW3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX TMPEACTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHUH.

Hoea 3xonocuzayuu peanuszyercss TOCPEACTBOM BBEACHUSA DJIEMEHTOB
CoJIepKaHusl, MOCBSIIEHHBIX SKOJOTHUYECKUM MpobdiieMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXXIAeHHs MmpoOiem
PalMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cojepkaHusi TPOrpamMmbl MO (PU3UKE JOJKHO OBITh MOCTPOCHO Ha
MPUHIIUIIAX CHUCTEMHO-JEATEIbHOCTHOrO noaxona. s Gu3uKu peanu3anus 3THX
MPUHLIMIIOB 0a3MpyeTcsi Ha MCIOJIBb30BAHUM CAMOCTOSTEILHOTO 3KCIEPUMEHTa KaK
MOCTOSIHHO JieHicTBytomero ¢akropa ydeOHoro mporecca. [ yrmy6néanoro
YPOBHA — O3TO CHCTEMA CaMOCTOSITENBHOTO YYEHHUYECKOIO0 OSKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUUYECKHE ONBITHI MPU HM3YYEHHUH HOBOTO
MaTepuana, jJabopaTtopHbie pabOThl U pabOTHl MpakTukyMa. [Ipu 3TOM BO3MOXKHBI
7IBa crioco0a peanu3anuu GU3NIECKOro MpakTukyma. B mepBom ciydae mpakTHKyM
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npoBoauTcs MO0 B KoHie 10 m 11 kmaccoB, nubO mociie MEpPBOrO U BTOPOTO
MOJIyTOJIMH B KaKJOM M3 ITHX KJaccoB. BTopoit cmocod — 310 uHTerpamus padbor
MpaKTUKyMa B CHUCTEMY JabOpaTOpHBIX pabOT, KOTOpBIE MPOBOISATCS B IpOLEcce
n3ydeHus pasjaena (temsl). [Ipu sToM moj paboTaMu MNpakTUKymMa MOHUMAETCs
CaMOCTOSITENILHOE ~ WCCIIEIOBAaHUE, KOTOPOE TIPOBOAUTCA 1O  PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH1a O€3 MOLIAaroBO HHCTPYKIIHH.

B nporpamme mo (Qu3uMke cucCTeMa YYEHMUYECKOTO OKCIIEPUMEHTA,
7ab0paTopHbIX pabOT M NPaKTHKyMa MpEACTaBlieHAa €IMHBIM NepeyHeM. Bribop
TEMaTUKU JJI1 OTUX BUJOB YUYCHHUECKHUX MPAKTHUUECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTeIbHOrO MPOIecca UCXOAS U3 0COOCHHOCTEW MOYypOYHOTO
IUTAHUPOBAHUsI M OCHaleHus kabuHeta ¢usuku. I[Ipu »TOoM obecrneunBaercs
OBJIaJICHHE OOYYalOIIMMHCS YMEHHUSIMU MPOBOAMTH TMpPSIMBIE U KOCBEHHBIE
W3MEPEHUS, WCCIICIOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonpiroe BHUMaHUE yIENSIeTCS PEIICHUIO paCYETHRIX U KaYeCTBEHHBIX 3a7ad.
[Tpu sTOM AJ1 pacUETHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 33/IaHHOM
Y HESIBHO 3aJ]aHHON (DU3HUECKON MOJIEJbI0, MO3BOJISIONINE IPUMEHATh W3YUYCHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KakK W3 OJHOTO paszfelia Kypca, TaK U HHTETPUPYS
PUMEHEHNE 3HAHUHM U3 Pa3HbBIX pa3/iesioB. J[Js KaueCcTBEHHBIX 3a/1ad MPHOPUTETOM
ABIIIIOTCA  3a/laHusl Ha OObsSCHEHHUE/TIpe/icKazaHhue MPOTEeKaHUs (PU3MUECKUX
SBJICHUM W TIPOIIECCOB B OKPY’KAIOIICH XKWU3HH, TpeOyromue BeIOOpa (pu3nuecKon
MOJIEJIH JIJIsl CUTYallH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MaTepHaibHO-TEXHUYECKOMY
o0ecrnedeHn0 yueOHOoro mpoiecca Kype GU3MKK yriTyOJIEHHOTO YPOBHS Ha YPOBHE
cpenHero oomero oOpa3oBaHUS JOHKEH M3y4daThCS B YCJIOBHUSX MPEAMETHOTO
kabunera. B kabuwHeTe QU3NKU MODKHO OBITH HEOOXOAMMOE JIAOOpPATOPHOE
o0opymoBaHue I BBITTOJIHEHUS YKAa3aHHBIX B TIPOTpaMMe 10 PU3UKE YICHHUECKUX
OTIBITOB, JIAOOPATOPHBIX PA0OT W PabOT MPaKTHUKyMa, a TaKXKe JEMOHCTPAIMOHHOE
obopyioBaHUE.

JleMoHCTpaliMoHHOE  000pyJoBaHue (QOpPMHUpPYETCSI B  COOTBETCTBUU  C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH W 0OECIEeYMBAET IMOCTAHOBKY
NEPEUYNCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAaHUSI ~ M3yYaeMbIX  SBJICHUH W  MPOIECCOB, OMIUPUUYECKUX |
(byHIaMeHTalIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHHI.

JlabopatopHoe 00OpyAOBaHHE HJis YYCHHUYECKHUX MPAKTHYECKHX padoT
dbopMupyercss B BUJE TEMATUYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacuére
OTHOTO KOMIUIGKTa Ha JByX oOydaromuxcs. TemMarndeckue KOMILUIEKTHI
1abopaTopHOTO O00OPYAOBAaHUS JIOJDKHBI OBITh TIOCTPOSHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUN aHAJOrOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ IU(PPOBBIX Ja0OpATOPUIA.
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OCHOBHBIMU 1IEJISIMU U3y4YeHUS (UBUKHU B 0011IEM 00pa30BaHUU SIBISIIOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOyYaromMxcsi K HAyYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE UX  HUHTEIUICKTYyalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE€ MO3HaHUS U (POopMUpPOBAHUE
HCCJIEIOBATENIbCKOI0 OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3yJibTaTa M3yYeHHS OCHOB
CTpOCHHS MaTepuH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMHUpoBaHUEe YMEHUIU OOBSCHATH SIBJICHUS C MCIOJIb30BAHUEM (U3UUYECKUX
3HAHWI 1 HAYYHBIX JOKA3aTEIbCTB;

dbopMUpoBaHHE TPEACTABICHUNH O poONM (PU3UKU A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE npeICTaBIeHUN 0 BO3MOXHBIX cdepax Oynyiei
npodeccuoHanbHON AESTENbHOCTH, CBA3aHHBIX C (PU3MKOW, MOATOTOBKA K
JanbHeieMy 00y4eHHUIO B 3TOM HalPaBJICHHH.

JlocTmkeHne STHX Iiefiel 00ecreurnBaeTcsl pelIeHHeM CIeAyIONMX 3a7ad B
mporiecce u3ydeHus Kypca (PU3MKdA Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHums:

IpUOOpPETeHNE CUCTEMBbI 3HAHUU 00 OOmHUX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHIX, BKJIFOYAS MEXaHUKY, MOJIEKYJIIPHYIO busuKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

dbopMUpoBaHHE YMEHUN MPUMEHATh TEOPETHUUECKHE 3HAHUS TSI 00BSCHEHUS
(GU3UYECKUX SBJICHWA B TPUPOJE M JISI TPUHITHS MPAKTHUCCKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pellIeHUs PA3IMYHBIX 33]1ay C IBHO 33aJIaHHON (hU3UYECKOM
MOJIETIbIO, 3a/ay, IOAPA3yMEBAIOIIUX CaMOCTOSITENIbHOE co3JaHue (hu3nueckon
MOJIETIM, aJeKBAaTHOM YCIIOBUSM 3a7laud, B TOM UHCJE 3aJad HHXKEHEPHOTO
XapaKkTepa;

NOHUMaHUE (PU3MUECKUX OCHOB M TMPUHLHUIIOB JCHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILIYIO CPENy;

OBJIAJICHNE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHHUS M TPOBEICHUS
¢u3nueckux  HIKCHEPUMEHTOB, aHalM3a W HMHTEpHpeTanuud  uHbOpMaluH,
onpeeeHus JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJibTaTta;

CO37]aHUE YCJIOBUM MJIi Pa3BUTHSI YMEHUU MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH;

pa3BuTHE UHTEpeca K chepam npodhecCuoHaIbHON AeTEIbHOCTH, CBSI3aHHOU C
(bU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrayOn€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro mpeamera «@Pu3uka» Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHusi BbIOHMpaeTcsi OOYy4YalOIIUMUCS, IUIAHUPYIOIIMMHU — TMPOJIOJIKEHUE
o0pa30BaHMsl 10 CHEHHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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Ha usyuenue ¢uszuku (yriayOs€HHBIM ypOBEHB) Ha YPOBHE CpeaHEro oOIero
obOpazoBanust orBoautcs 340 yacos: B 10 xiacce — 170 gacoB (5 4acoB B HEJEINIO), B
11 xmacce — 170 yacoB (5 4yacoB B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunblii MeTO MO3HAHUSA NPUPOBLI.

®dusuka — pyHIaMeHTalIbHasE HayKa o Tipupoje. HayuHblit MeToa mo3HaHus U
METO/IbI KCCIICIOBaHUS (PU3UUECKUX SIBJIICHUM.

DKCIIEpUMEHT U TeOopHs B Mpolecce Mo3HaHus mnpupojasl. Habmonenue wu
HKCIIEPUMEHT B (pU3HKeE.

CriocoOpl  u3MepeHusi (U3MUECKUX BEIMYMH (aHAJNOTrOBbIE U LU(GPOBBIE
M3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JAaTYMKOBBIC CUCTEMBI).

[TorpemHocT  u3MepeHuit  GU3MYECKUX  BeaW4YuH  (aOCONIIOTHAs |
OTHOCHUTEJIbHAs).

MonenvupoBanue (pU3UYECKUX SBJICHUA W TPOILECCOB (MaTepuaibHas TOYKA,
a0COIOTHO TBEPAOE TEJO, UacaTbHAs KUIAKOCTh, HICATBHBIN Ta3, TOUYCUHBIN 3aps).
['unore3a. @U3NYECKU 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. DU3NYECKAs TEOPHS.

Pones u Mecto pusuku B (GopMHUpOBAaHUU COBPEMEHHOM HAyUYHOW KapTUHBI
MHpA, B MPAKTUYECKON JIEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenune cuibl TOKa U HANPSHKEHUS B 1IEMH MOCTOSIHHOTO TOKA P MTOMOILU
aQHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakOMCTBO ¢ LM(ppoBOil adopaTopueit mo ¢usuke. [Ipumepsl uzMepeHus
(UBUYECKUX BEJIMYMH MIPHU MIOMOIIH KOMITBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABWkKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHXKEHUS.
Cucrema otTcuéra.

[Ipsimast 1 oOpaTHas 3a1a91 MEXaHUKH.

Panunyc-BekTop MaTepuaibHOM TOYKH, €ro MNPOEKIUH HAa OCH CHCTEMBI
KoopauHaT. TpaekTopusi.

[lepemernienue, CKOpPoOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOCKIUH HAa OCHU CHUCTEMbI KOOPJMHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMKEHHE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS M MYTH MATEPUATBbHOW TOYKU OT BPEMEHHU U HX
rpaduKu.

CBoOomHOE maneHue. YCKopeHue cBoOOAHOTO majaeHus. JIBuxkeHue Tena,
OpOIIEHHOTO TIOJ YIJIOM K TOPU30HTY. 3aBHUCHUMOCTh KOOPJIWHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX TpaPUKH.



KpuBonuneitHoe  nBuxkeHue. JIBKEHHME  MaTE€pUaIbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JIMHEWHass CKopocTh. Ilepwon m wactora oOparieHwus.
[lenTpocTpeMurenbHOEe (HOpMalbHOE), KacaTelabHOE (TAaHTCHIIMAIbHOE) U TOJIHOE
YCKOpPEHHE MaTEpPUaIbHON TOUKHU.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHUAOMETD,
JBU)KEHUE CHAPSIOB, LICTIHbBIE, IIECTEePEHYATHIC U PEMEHHBIC MIEPEIaun, CKOPOCTHbBIC
JTUQTHL

Hemoncmpayuu.

Mopenbs cucteMbl OTCYETA, WIUTIOCTPALNS KHUHEMATUUYECKUX XAPaKTEPUCTUK
JIBHKCHUSL.

CriocoObl nccae10BaHus IBHKEHUH.

Nnmroctpanus npeieibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpPOIIEHHOrO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

HanpasneHue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPAeKTOPUd, CKOPOCTEN IBUKEHUSL OTHOTO M TOTO XK€ Tella
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO ABUIKEHHS C LIEJIbIO ONPEJENEHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne ycKOpeHHsl MpHU MPSAMOJUHENHOM PABHOYCKOPEHHOM JIBUKECHHUU
10 HAKJIOHHOU TUIOCKOCTH.

Uccnenoanne 3aBUCHUMOCTM TyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
IBHKCHUU.

N3mepenue YCKOPEHUS CBOOOJTHOTO NaJCHUs (PEKOMEHI0BAHO
UCIIOJIb30BaHue U (PPOBOI TabopaTOpUn).

N3yuenune nBrkeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rumoTess
O MOpsIMOM MPONOPLUMOHAIIBHOW 3aBUCUMOCTH MEXIY JaJbHOCTHIO TOJNETAa U
Ha4yaJbHON CKOPOCTBIO TEJIA.

N3ydyenne IBWKEHUS Tejla IO OKPYXKHOCTH C IOCTOSHHOM IO MOMYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJa OOpAIICHUS KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.

ITepebii 3ak0oH Hprorona. WHepumanbHbie cucTemMbl OTcU€Ta. [IprHUIMAT
oTHocUTeNbHOCTU ['anmunes. HenHepumalibHble CHUCTEMBI OTCYETA (OIpeeeHue,
IIPUMEDPBI).



Macca tena. Cuna. [IpyHuun cynepno3uium Cul.

Bropoi 3akoH HproTOHA 1151 MaTepUaIbHON TOYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TSITOTEHHS. OKBUBAJICHTHOCTh TI'PABUTALMOHHON W
WHEPTHOU MACCHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHS! CBOOOIHOTO MAJACHUSI OT BBICOTHI HAL
MOBEPXHOCTHIO TIAHETHI U OT TeOrpapUIeCKO MUPOTHL. /[BIkeHne HEOSCHBIX Tell
Y uX cyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBmKyumierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs: CKOJIBKEHUS U CUJIa TPEHUS MOKOS.
Koaddumuent tperns. Cuna conpoTUBIECHUS NPU JBIKEHUN TeJla B KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocrarnueckoe gapinenue. Cuna Apxumena.

TexHuyeckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: MNOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBUKEHUs Tel B MHEPLUUATBHBIX M HEMHEPLHAIbHBIX CUCTEMAX
OTCYETA.

[IpuHIMT OTHOCUTENBHOCTH.

Kauenne nByX HMIMHIPOB WM MIAPOB PA3HOW MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLUATILHON CUCTEMBI OTCYETA.

CpaBHeHHE PaBHOJECHUCTBYIOLIEH MPUIOKEHHBIX K TENY CHJI C MPOU3BEACHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macce 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepeHue paBHOACUCTBYIONMICH CHIJI MPU JIBHKEHUU OpPyCKa MO HAKIOHHOM
MJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3ABUCHUMOCTH BPEMEHHM [BIDKCHHS Opycka TIo
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSHHUE OT €ro MaccChl.

HccnegoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAKOIIMX B NPYKUHE U
pPE3MHOBOM 00pa3siie, oT uX JAedopmMariuu.

N3ydeHne ABUKEHHUS CHUCTEMBI TEJ, CBA3AHHBIX HUTHIO, IEPEKMHYTOU uepes
NErKuii OJIOK.



N3mepenue koddduiimeHTa TpeHUs IO BEJIUYHUHE YIJIOBOro Kodd@uimeHta
3aBUCUMOCTH Fp(N).

HccnenoBanue OBMXKEHHUS OpyCcKa MO HAKJIOHHOM IUIOCKOCTU C MEPEMEHHBIM
KO3 HULIMEHTOM TPEHUSI.

N3ydenune nBUKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AoGcomotHo TBEpHoe Teno. I[locrymarenbHoe W BpalaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCHUTEIBHO OCH BpameHus. llnewo cuibl
CrnoxeHune cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOWUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHME IIPOLIECCHI: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, peIIETYATHIE KOHCTPYKIUU.

Hemoncmpauyuu.

YcnoBust paBHOBECHS.

Bunpel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

Uccnenoanne ycioBHil paBHOBECHS TBEPAOrO TeNd, HMEIOLIETO OCh
BpALLCHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTOMINBOCTU TBEPAOTO TENA, UMEIOIIETO IUIOIIAb ONIOPBI.

Tema 4. 3axonsl coxpanenus 6 Mexanuke.

Nmnynbc mMaTepuanbHOM TOYKH, CUCTEMbI MAaTEpUANIBHBIX TOYeK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMItyibC CHITBI 1 I3MEHEHHE NMITYJIbCa Tella.

3aKOH COXpaHEHUs UMITyJIbCA.

PeaktuBHOE nBUXEHUE.

MoMeHT uMITylbCa MAaTepHAIbHOW TOUKHW. [IpencraBiieHHME O COXpaHECHHH
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGota cunpl Ha MaJioM W Ha KOHEYHOM mepememieHuu. [padudeckoe
npecTaBieHre paboThl CUIIBI.

MoOIIHOCTb CHUJIBI.

Kunernueckass »Heprusi MarepuaibHOW TOUKH. Teopema 00 HU3MEHEHHUH
KMHETUYECKOW SHEPTUH MAaTEPUATIbHOU TOUKH.

[loTeHumanbHble W HENOTEHUWAaJIbHble CHIIbl. [loTeHHManbHas >3HeEprus.
[loTenuuanbHas sHeprus ynpyro nehopMUpoBaHHOM MpykuHbl. [loTeHnmManpHas
SHEPrus Tejla B OJHOPOJHOM I'PaBUTAMOHHOM MoJe. [loTeHnnanbHas SHeprus Tejia
B TPaBUTAlMOHHOM TI0JI€ OJHOPOJHOrO Mmiapa (BHYTpHM M BHe Miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.
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CBs13b pabOThI HEMOTEHIIMATIBHBIX CHJI C UI3MEHEHUEM MEXaHUYECKON SHEPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHywd sl WIE€aNbHOW >KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHH4ecKne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKECHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (DUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3mepeHne MOIHOCTH CHUJIBI.

N3MeHeHne 3Heprun Telia Mpy COBEPIICHUH Pa0OTHI.

B3aumHblie mnpeBpalieHUs] KUHETUYECKOW W MOTCHIUAIBHOW SHEPIUUA INPHU
JNEWCTBUM HA TEJIO CHJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepTruu Mpu CBOOOTHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3mepenune umirynpca Tena no TOpMO3HOMY MYTH.

N3mepenue cuibl TSITH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHEHHsI UMITYJIbCA [IPU YIIPYTOM B3aWMOJICHCTBUMU.

N3mepenne KNHETHYECKON SHEPTUHU TEJIA IO TOPMO3HOMY ITYTH.

CpaBHeHME M3MEHEHUS! MOTEHLUHUATLHON 3HEPIUM MPY>KUHBI C PadOTON CHUJIBI
TPEHHUSL.

Omnpenenenre pabOThI CUIBI TPEHUS TPH JBIKCHUHM Teja MO HAKIOHHOM
TTIOCKOCTH.

Paznen 3. MousiekyasipHasi Gu3nKa U TEPMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcHOBHBIE TOJOXKEHUSI MOJeKysipHo-kuHetnueckod teopun (MKT), wux
onbITHOE 0OocHOBanme. [lnddysus. bpoyHOBCKOe nBIKEHHE. XapaKTep IBIKCHHS
M B3aMMOJECHCTBUS YaCTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TEJl U 0OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeleid. Macca u
pa3Mepsbl MoJiekya (atoMoB). KonnuecTBo BeniecTBa. [loctosiHHass ABoraapo.

TeroBoe paBHOBecuwe. Temmeparypa u crnocoObr e€ m3mepenus. Illkama
temneparyp Llenbcus.

Mogenp nuaeanbHOro rasa B MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUM: YACTHUILIBI
rasa JIBUKYTCSl XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MennaeneeBa—Kiamneiipona. AOGcomroTHas
temneparypa (mkana temneparyp KensBuna). 3akon [lambrona. M3ompoiieccel B
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UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BeliecTtBa. ['paduueckoe
Ipe/ICTaBICHUE U30IPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy  JIaBIEHHEM W  CPEIHEH  KUHETHYECKOM  SHEeprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJl HJI€aIbHOTO ras3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH HJI€aTIbHOTO Ta3a).

CBs13p a0COFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPTUEN IMOCTYIIaTEIbHOTO TEIIOBOTO ABMKEHHUS €€ YaCTHULL.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTePUaJIOB.

Hemoncmpayuu.

Mopenu nBUKEHHS YaCTUL] BEILIECTBA.

Monens OpOyHOBCKOTO TBUKECHHUSL.

Buneopomnuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust xxuakocTen.

Mogaens onbita LTepHa.

IIpuTsxkeHue MOeKy .

Mopenu KpuCTaIINYECKUX PEETOK.

HabGnronenue u vicciienoBaHuEe U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpounecca yCTAaHOBJIEHHsS TEILUIOBOIO  PaBHOBECUS IIPU
TErI000MeHe MEXTy ropsueii U XOJI0IHOM BOJOM.

N3yueHne U30TEPMUYECKOr0 Mpouecca (PEeKOMEHIOBAHO HCHOJIb30BAHUE
udpoBoii 1adopaTopun).

N3ydeHune n30XopHOro mpoiecca.

Nzydenne n3obapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuueckas (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEpPMOJMHAMUYECKOM CUCTEMBbl. BHelmHne u BHyTpeHHUE napamerpsel. [TapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEITHUE 3HAYEHUs BEJIMYMH, OIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITHYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. (CaMOINpOM3BOJIBHAS — peJlaKCalus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOTO Tra3a B TEPMOAMHAMUKE — CHUCTEMa YPaBHEHUM:
ypaBHeHHEe MenaeneeBa—KianepoHa u BbIpaKeHUE UIsl BHYTPEHHEH JHEPTHH.
YcnoBrss TPUMEHMMOCTH 3TOM MOJENIW: HU3Kasg KOHLEHTpALMs YacCTHILl, BBICOKHE

TeMIiepaTypbl. BelpaxkeHue sl BHYTPEHHEH SHEPruyd OJHOATOMHOTO HACAIbHOTO
rasa.

KBa3ucratuueckue M HECTaTUUECKUE IMPOUCCCHI.
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OnemeHTapHas pabota B TepMoJuMHaMHKe. Boruucnenue paboThl o rpaduky
nporecca Ha pV-auarpamme.

Temnmonepegaua  kak  cmoco0 ~— M3MEHEHUSI  BHYTPEHHEH  SHEPruu
TEPMOJIMHAMMYECKOM  cucTeMbl 0e3  coBepuieHuss  paboThl.  KonBekuwus,
TEIUIONPOBOAHOCTD, U3ITyUECHHE.

KomnuectBo Ttemmorel.  TemnmoéMKocTh Tenma. YaenbHas M MOJIIPHAs
TEIUIOEMKOCTH BelleCTBAa. YpaBHeHuMe Maniepa. YaenbHas TeIIoTa CropaHus
torumBa. Pacu€r kommuecTBa TEIUIOTHI NpU  Teruonepenade. [lonstue 00
aauabaTHOM ITpoIiecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHYyTpeHHsIs1 sHeprus. KoinuecTBo TEIIOTHI
U paboTa Kak Mepbl H3MEHEHHUS BHYTPEHHEW OJHEPruM TEPMOIMHAMHUYECKON
CUCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKY 711 PABHOBECHBIX MPOLIECCOB: YEPE3 3aTAHHOE
PABHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKOW CHUCTEMbI MPOXOJUT €OUHCTBEHHAs
aguabarta. AGCOIOTHAs TeMIIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepenaTh TEIUIOTY OT 0oJiee XOJOIHOTO Tena K Oojiee HarpeToMy 0€3 KOMITEHCAIIuU
(Knaysuyc). HeoGpaTuMoCTh NPUPOJAHBIX TPOIIECCOB.

[Tpunnune! neicTBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTMYECKHE AaCIEKThl WCIIOJNb30BaHUs TEIUIOBBIX JABHUrarenei. TemmoBoe
3arpsi3HEHHE OKPYKAKOLIEH CpeIbl.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, AMU3ENbHBIA W KapOIOpaTOpPHBIA JABUTATeNd, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpPATyp, YTWIM3ALUUS «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJIst
BBIPAOOTKH «TEIJIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHeHHE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS! BHYTPEHHEHN SHEPIHH.

HccnenoBanue annadbaTHOTO IpolLiecca.

KomrmbrorepHabie MOAEIN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Ipoliecca.

N3yueHne B3aMMOCBSI3M SHEPIUM MEKMOJIEKYJIIPHOTO B3aUMOJEHUCTBHS H
TEMIIEpaTypbl KAIIEHUSI JKUIKOCTEH.
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Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHeHcanus. Vcmapenue u kunieHue. Y aelbHas TeTioTa
napooOpa3zoBaHusl.

HacellieHHble ¥ HEHachllleHHble Tapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y JAABJIEHUS HACBIIIEHHOTO MTapa OT TEMIIEPATYPhI, KX HE3aBUCUMOCTD OT
00bEMa HACBIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUIICHHUsS OT JaBJICHUS B
KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tépnoe Teno. Kpucramnnueckue u aMop@Hbie Tena. AHU30TPONHUS CBOWCTB
KpuctaiuioB. I[lmaBieHne W KpucTaM3anus. YJEJIbHas TEIIOTAa IUIABICHUS.
CyO6mmmartusi.

Hedbopmanuu TBEpHOrO Tena. Pactskenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmarui.

TennoBoe pacuimpeHre >KUAKOCTEH M TBEPIBIX Tel, 00bEMHOE W JIMHEHHOE
pacuipenre. AHrapMOHU3M TEIJIOBBIX KOJeOaHUM YacTHUIl BEIIECTBA KaK MpUYMHA
TEIJIOBOI'O PACIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3oBanue >HEPruM B (Pa30BBIX Mepexoax.

VYpaBHeHue TenaoBoro OanaHca.

[ToBepxHocTtHOe HaTskeHue. KoappuuueHT MOBEepXHOCTHOIO HAaTSHKEHHUS.
Kanumsipasle sBnenus. J[aBiaeHue noa MCKPUBIEHHONW NMOBEPXHOCTBIO KUIKOCTH.
®opwmyia Jlannaca.

TexHuyeckue yCcTporucTBa U TEXHOJOTMYECKHE MPOLIECCHI: KUJIKUE KPUCTAILIIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpayuu.

Tennosoe pacmmpenue.

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenwne. Kunenne npu noHM>KEHHOM JaBJIEHUU.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSHKEHUSI.

OnbITEI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBjeHus.

Moienu HeHbIOTOHOBCKOM KUIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccenenoanne HarpeBaHus U IUIABJIEHUSA KPUCTALUINYECKOTO BEIIECTBA.

Buner nedopmarnuii.

Hab6nronenue manpix nedopmariui.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenpHON TEMIOTHI IJIABJICHMS JIbJA.

N3ydenue CBOMCTB HACHIIIEHHBIX [TAPOB.
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N3mepenrie abCOMIOTHON BIAXHOCTH BO3AyXa M OIEHKA Macchl MapoB B
ITIOMEILEHNH.

N3mepenne ko3 duiimeHTa moBEPXHOCTHOTO HATIKEHUSI.

N3mepenne monyns FOnra.

UccnepoBanue 3aBUCHUMOCTH  AedopMallM  PE3UMHOBOrOo  obOpasia  oT
IIPUIIOKEHHON K HEMY CHJIBI.

Paznea 4. daekrpoanHamuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3anms Tel U €€ MpOSBICHUS. OJIEKTpUYecKuil 3apsn. [IBa Buma
ANEKTPUYECKUX 3apAnoB. [IpOBOIHMKM, JUAIEKTPUKKM W IOJYHIPOBOIHHKHU.
DneMeHTapHbIN 3JEKTPUUECKUI 3aps/l. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOTO 3aps/a.

B3aumogaeiictBue 3apsnoB. Touyeunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neiicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsok€anocts  anekTpudeckoro  mojs.  [lpoOueiid  3apsa.  JIuauwm
HaIpPsHKEHHOCTH JIEKTPUIECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

IloTeHIMaNBHOCTL JJIEKTPOCTATHYECKOrO0 MOJiA. Pa3HOCTh MOTEHIMANOB H
HanpspkeHue. lloTeHnumanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM  IOJIE.
[ToreHuman snexkTpocTaTuyecKoro nojisi. CBsA3b HANPSHKEHHOCTH MOJI U PA3HOCTHU
NOTEHIMAJIIOB JUIsl  DJEKTPOCTATHUECKOro moJisi (Kak OJHOPOAHOr0, TaK M
HEOJIHOPOJIHOTO).

[IprHIMI Cynepno3uLnn dIEKTPUIECKUX TIOJIEN.

[Tone Ttoueunoro 3apsma. Ilome paBHOMepHO 3apspkeHHOU cdepni. [lome
PAaBHOMEPHO 3apspKeHHOTO 1o 00bémy miapa. [lose paBHOMEpHO 3apsKEHHOMU
OCCKOHEUHOM TIIIOCKOCTH. KapTuHBI JMHUN HAnpsOKEHHOCTH JTUX TMOJed u
DKBUIIOTCHIIMAIBHBIX IIOBEPXHOCTEN.

IIpOBOJHUKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHUS 3aPAI0B.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpuueckas
IPOHUIIAEMOCTb BEIIECTBA.

Konpencatop. DneKTpOEMKOCTh KOHAEHCATOpa. DNEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.

[TapannensHOEe coequHeHHe KOHAEHCATOpoB. llocnenoBarenbHoe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHME 3apsSyKEHHOM YaCTULBI B OTHOPOJIHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOHWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, JJIEKTPOCTATHYECKass 3al[uTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLINI IEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX [HAPUKOB.
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DIIEKTPUYECKOE TOJIE IBYX 3apsIKEHHBIX IIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3IIEKTPUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTbD 3IEKTPOEMKOCTH TIIOCKOTO KOHIEHCATOPA OT IJIONIAAN TIACTHH,
PACCTOSTHUSI MEXKly HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus JMEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiiKa U pa3psiKa KOHJIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HabGnronenue npeBpaiieHus SHEPTHH 3apsSHKEHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHHUS CBETOAUO/A.

N3ydenune npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenune pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUsT ) npu
IIOCJIEA0BATEIBHOM COECUHEHNH KOHIEHCATOPOB.

Hccenenosanue pas3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSsIHHBIHN TOK.

VYcioBusl CylmIeCTBOBAHUSL IMOCTOSIHHOTO SJIEKTPUYECKOro TOKa. McTOouHMKH
toka. Hanpsixenue U u S/1C é.

3akoH OMma aJid y4acTka Lenu.

DIIEKTPUYECKOE COMPOTUBIICHHUE. 3aBUCUMOCTh CONPOTUBIIEHUS OJHOPOIHOIO
OPOBOJHMKA OT €ro [JJWHBl W IUIOWAAU [OMEPEYHOTO CEUEHUS. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

IlocnenoBarenbHOE, MAapaAIENbHOE, CMEIIAHHOE COECIMHEHUE IMPOBOJHUKOB.
Pacuér pazBeTBiE€HHBIX AekTpruueckux mnenei. [Ipasuina Kupxroda.

Paborta snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOUIHOCTh 3JIEKTPUYECKOrO0 TOKA. TeIuioBasi MOIIHOCTb, BBIAEISEMAas Ha
pe3ucrope.

OJ1C 1 BHyTpeHHEe CONPOTUBICHUE UCTOUYHUKA TOKA. 3aKoH OMa /1Jis TOJTHOM
(3aMKHYTOM) d2JIEKTpUYECKOM 1ienu. MOIIHOCT, HCTOYHUKA Toka. KopoTkoe
3aMBbIKaHHE.

KonpaeHncaTop B nenu noCTOSHHOTO TOKA.

TexHH4ecKre YCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK SJICKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3MepeHne cuitbl TOKa U HAMPSHKEHUSL.

HccnegoBanne 3aBUCHMOCTH CHJIBI TOKA OT HANPSDKEHUS IS PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOIMO/IA.
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3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOMIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnepoBanue 3aBUCUMOCTU CUJIbI TOKAa OT CONPOTHUBIIEHUS MPU IMOCTOSIHHOM
HaIpSKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3amblkaHUE TaJbBaHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnoco0bl coeTMHEHHsI ICTOYHUKOB Toka, D/[C Oartapeil.

HccnenoBanue pa3HOCTU NOTEHIHAIOB MEX/Y MOJIOCAMH UCTOYHHKA TOKA OT
CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, RPAKMUKYM.

HccnegoBaHue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpoTUBIICHUS IPOBOJTHUKOB.

HccnepoBanne 3aBUCUMOCTHM CHJIBI TOKAa OT HANpSOKEHUS Ui JIAMIIbI
HaKaJIMBAHMUSL.

VYBenuueHue npejena u3MepeHus aMmrepMerpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJIEHUSI HCTOUHHUKA TOKA.

Uccnenoanue 3aBucuMoctd DJIC raspBaHMUYECKOrO 3JEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUU.

HccnepoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJIIOCAMH UCTOYHHKA TOKA OT
CWJIBI TOKA B LIEIIH.

HccnepoBaHue 3aBUCMMOCTH IOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxku 6 pa3nuunvix cpeoax.

OnekTpuyeckas  MPOBOJAUMOCTb  Pa3jMYHBIX  BEHIECTB.  DJIEKTPOHHAs
IIPOBOJIMMOCTh TBEPIABIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHHS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYeCKUuid TOK B Bakyyme. CBOIMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynpoBOTHUKH. CobOcTBeHHas u pUMecHas MPOBOJIUMOCTh
noJIynpoBOJHUKOB. CBoicTBa p—n-nepexojia. [TonynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B DJEKTPOJHUTAX. JIEKTPOJUTUYECKAs JAUCCOLIMALIMS.
OnekTtponus. 3akoHsl Dapajnest s 3AEKTPOIU3A.

Onektpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN
paspsia. PaznuyHbie TUIIBI CAaMOCTOSATEIBLHOTO pa3psiaa. Monnus. [1nazma.

TexHHUUecKrue YCTPOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: Tra30pa3psIHbIe
JamIbl, BJEKTPOHHO-Ty4yeBas TpyOKa, MOIYMPOBOAHUKOBBIE TPUOOPHI: OUOJ,
TPaH3UCTOP, (HOTOIUOI, CBETOAMO/], FAIbBAaHUKA, pAaPUHUPOBAHUE MEH, BBITIIABKA
AIIOMUHUSA, AJIEKTPOHHASE MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.
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3akoHblI anekTponn3a Papanes.

HckpoBoi pa3psaa 1 IpOBOAMMOCTB BO3/1yXa.

CpaBHeHHE MPOBOJAMMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OIHOCTOPOHHSS TPOBOJAMMOCTD AUO/A.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

Hab6nronenue anextponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

WccnenoBanue  3aBUCUMOCTH  CONPOTUBIIEHHS  TEPMOpPE3UCTOpa  OT
TeMIEPaTypHI.

CHsTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU JUOAA.

DuU3uYeCKUN NPAKTUKYM.

CriocoOb1 n3MepeHns PU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX HU3MEPUTENbHBIX MNPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEIIHOCTA U3MEPEHUN (DU3UUYECKUX BEIUYHMH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHHM, HCCIEIOBAHUM  3aBUCHMOCTEU
bu3nuecKkux BENIMYUH, MPOBEPKA NPEIIOKEHHBIX TUMOTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pazfenax  «YUEHHUECKUH  DKCIEPUMEHT,
Ja00paTopHbIE PAOOTHI, IPAKTUKYM).

MexnpeamMeTHbie CBSA3M.

Nzyuenune kypca ¢pusnku yrryOon€HHOTo ypoBHS B 10 Kitacce OoCyIecTBIsIeTCs
C Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH MATE€MATHKH,
OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYYCHUEM MEMO008 HAYYHOZ20
no3HaAHUA: SBIICHUE, HAay4dHbI (akT, rumoresa, (Qu3uueckas BETWYMHA, 3aKOH,
Teopus, HAOIMIOJEHUE, OKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpHUTEbHBIE TTPUOOPHI, 1M poBas 1adbopaTopus.

Mamemamuka: pelieHUe CcUCTeMbl ypaBHeHuUM. JluHelHas QyHKIWUA,
napabona, runepboia, ux rpadpuxu u cBoiictBa. TpuroHomerpuyeckue (QpyHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannveckoe NBHXKEHHE B JKUBOW Mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroulell cpeibl,
yTHIM3alUsg OHOOPraHMYEeCKOro TOIUIMBA JUIA  BBIPAOOTKH  «TEIUIOBOI» U
AJIIEKTPO3HEPTUH, TOBEPXHOCTHOE HATSHKEHHE W KANWUISIPHBIE SIBJIEHUS B MPUPO/IE,
AIEKTPUYECKUE SIBJICHUS B )KUBOW MIPUPOJE.

Xumusa: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, IMOJy4YEeHUE HAHOMATEpHUAJIOB, TEIIOBBIE CBOWCTBA
TBEPABIX TEJI, )KUIKOCTEH U Ta30B, KUJAKHE KPUCTAJUIbI, SJEKTPUUECKUE CBOMCTBA
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METAIJIOB,  AJIGKTPOJIMTUYECKAass  JUCCOIMANMS, TalbBaHWKA,  JJICKTPOHHAS
MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3LyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeobOpa3oBaHue IBMKCHHUI C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro MW IKUAKOTO TPEHHsS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIUU
(KpoHIIITEHH, pemeéTyaThle KOHCTPYKIIMH), HCIOJIb30BAaHUE 3aKOHOB COXPAHCHUS
MEXaHUKH B TEXHUKE (TUPOCKOM, BOJAOMET WM JAPYTHE), NBUTATEIh BHYTPECHHETO
cCropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJIy4CeHUSI COBPEMEHHBIX MAaTE€pHANOB, B TOM YHCIE HAHOMATEPUAIOB, |
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHUE DJICKTPOMpPHOOPOB,
ra30pa3psAHBIC JaMIIbI, TOTYIIPOBOIHUKOBBIC TPUOOPHI, TAThBAHUKA.

11 KIIACC

Paznea 4. diaekTpoanHammka.

Tema 4. Macnummnoe noe.

B3aumopneiicTBue NOCTOSAHHBIX MAarHUTOB W MPOBOJHUKOB C  TOKOM.
MaruutHoe mnone. Bexkrop wmarHuTHOM wuHAYKUMM. [lpuHIMND cyneprno3unuu
MAarHUTHBIX NTOJEW. JIMHMM MarHUTHOM MHIYKLHH.

MaruuTtHoe moJjie MPOBOJHUKA C TOKOM (IIPSMOIO NMPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HarpaBiIeHUE U MOIYJIb. JIBUKEHUE 3apSKEHHON YaCTULbI
B OJJHOPOJTHOM MarHuTHOM moJje. Pabora cunsl Jlopenta.

MarnuTtHoe nosue B BeuectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckue yCTpoOHCTBA M TEXHOJIOTMYECKHE TMPOLIECCHl: MPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, SIEKTPOJABUTATEIIb
Sko0u, ycKOopuUTEeIH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna  nuHMII  WMHOYKOMM ~ MAarHATHOTO — MOJS  IOJOCOBOTO M
0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MArHUTOB.

KapTtuna nuHMil MarHUTHON MHAYKUHUH MOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O NPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue nBmkeHus mydka 3JIEKTPOHOB B MATHUTHOM TTOJIE.

[TpuHumn JEUCTBHUS BJIEKTPOU3ZMEPUTEIBHOTO npubdopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyM.
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HccnenoBanre MarHUTHOTO MOJISL TIOCTOSIHHBIX MArHUTOB.

UccnenoBanue CBOMCTB heppOMarHETHKOB.

Uccnenosanue aeiicTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCMMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

Onpenenenrve MAarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUsI CHJIbl AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBileHME  DNEKTPOMAarHWUTHOM MHAYKOHMHM. IIOTOK BEKkTOpa MarHUTHOM
uHaykauu. OJIC uHOykuuu. 3aKOoH JIeKTpoMarHUTHOW wuHAykuun apanes.
Buxpesoe anexkrpudeckoe noiie. Toku Oyko.

OJC uHAyKUMU B TPOBOAHUKE, IBHKYLIEMCS B OJHOPOJIHOM MAarHUTHOM
noJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymka HWHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHeprusi MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckne yCTpOHCTBA M TEXHOJOTMYECKUE MPOLIECCHl: HHAYKIMOHHAS
neYyb, COJICHOM I, 3alIUTa OT JIEKTPU3ALMHU TEN NPHU JABUKEHUA B MATHUTHOM I10JIE
3emuu.

Hemoncmpayuu.

HabGnronenue SsBIeHUS 2IEKTPOMAarHUTHON WHITYKITHH.

Uccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tanenuie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIHUU.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, RPpAKMUKYM.

Uccnenosanue siBICHUS 3JIEKTPOMArHUTHON UHYKIIUH.

Onpenenenre NHAYKIIUU BUXPEBOTO MArHUTHOTO TTOJIS.

HccnenoBanue sSBICHUS] CAMOMHIYKIIHH.

COopka MoIeTu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnyeckue konebanusi. KuHemaTuueckoe M JUHAMUYECKOE OMMCAHUE.
DHepPreTuYecKoe OMUCAaHHWE (3aKOH COXPAHEHUs MEXaHWYECKOW »Hepruu). BeIiBOJ
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JUHAMUYECKOI0 OMMCAHUSl TAPMOHUYECKUX KOJIeOaHUN M3 MX IHEPreTUYECKOro u
KHHEMAaTH4YECKOTO ONHUCAHMUS.

Ammutyna u Qasza kosjeOanuil. CBSI3b aMIUIUTYAbl KOJ€OAHUN HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon m yacrora kosiebanuii. Ilepuos ManbIX CBOOOJHBIX KOJICOAHMIA
MaTeMaTHueckoro wmasTHuka. [lepuon cBOOOAHBIX KoJ€OaHUN MPYKUHHOTO
MasTHHKA.

[Tonstre o 3aryxaromux kosneOaHusx. BeiHyxneHnHsie xkonebanus. Pezonanc.
PesonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKONIEOaHUS.

TexHHUUeCcKHe yCTPOICTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: METPOHOM, Yachl,
KaueJH, My3bIKaJIbHbIe HHCTPYMEHTBI, ceficMorpad.

Hemoncmpauyuu.

3anuck K01e0aTeILHOTO ABUKCHHUS.

Ha6nronenue He3aBUCUMOCTH Mepuoa MajblX KOJIeOaHWW Irpy3a Ha HUTH OT
AMIUTUTYbI.

HccnenoBanue 3aTyxaromux KoyieOaHUM U 3aBUCUMOCTH MEePHOJa CBOOOIHBIX
KOJICOaHUI OT COMPOTUBIICHUSI.

UccnepoBanne koyiebaHWMM Tpy3a HAa MACCUBHOM MpPYXUHE C  IEJbIO
(dopMupOBaHUs MPEICTAaBICHHUM 00 HICaIbHON MOJENN MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs FHEPTUU IIPU KOJIEOAHUSX I'Py3a HA IPYKHUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHIA.

Hab6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyM.

W3mepenue mnepuona CBOOOIHBIX KOJIEOAHHM HUTSAHOTO M MPY>XKHMHHOTO
MasTHUKOB.

N3yueHune 3aKk0OHOB IBUKEHUS TeJla B X0JI¢ KOJIeOaHuil Ha ynpyrom mojBece.

N3ydenune nBUKEHNSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/ bl 3aTyXalOIIMX KOJIEOAHMIA.

HccnenoBanue BoIHYKIESHHBIX KOJICOAHHIA.

Tema 2. dnekmpomazcnumnuole Koaebanus.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE S3JIEKTPOMArHUTHbIE KoOJeOaHUsS B
uaearbHOM KosiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsifia KOHJEeHCaTopa ¢ aMIUIMTYAO0M CHIIbI TOKa B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaronme AIIEKTPOMArHUTHBIE KOJIeOaHusl. BriHyX1€HHBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
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IlepeMeHHBI TOK. MOIIHOCT IEPEMEHHOIO TOKAa. AMIUIMTYIHOE W
JCHCTBYIOIIEE 3HAYEHUE CHJIBI TOKAa W HANpPsDKEHUS TpU pa3indyHOM ¢opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CHuHycOMZQIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHcaTop M KaTyllKa
MHAYKTUBHOCTH B LIENM CHHYCOMJAIBHOIO IEPEMEHHOIO0 TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpspkeHUN.

Wneanvubiii  Tpanchopmarop. IlpousBoactBo, mepenada u moTpediieHue
ANEKTPUYECKOU YIHEPTHH.

OKOJIOTUYECKHE PUCKH TPU TPOU3BOJACTBE AIeKTpodHepruu. Kynbrypa
UCII0JIb30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HHU.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JJIEKTPUYECKHUU
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTPOIIepe1ay.

Hemoncmpauyuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTb 4aCTOThl CBOOOIHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuinorpamMMbl 3JIEKTPOMArHUTHBIX KOJICOAHU.

['eHepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJICOaHUH.

Mopneinb 3IeKTPOMAarHuTHOTO TE€HEPATOPA.

BreinyxeHHble CHHYCONIaIbHbIe KOIeOaHusI.

Pesucrop, karymka MHIYKTMBHOCTH M KOHJEHCATOpP B LENH IEPEMEHHOIO
TOKa.

Pe3onanc mnpH MoOCIEAOBATENIBHOM COEAVMHEHUM PE3UCTOpPA, KaTYyLIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpolCTBO M IPUHITUI ICUCTBUS TpaHCHOpMaTOpa.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3ydenue Tpancopmaropa.

HccenenoBanue IMEPEMEHHOTO TOKAa 4Yepe3 IOCIEAO0BATEIBHO COCHUHEHHBIC
KOHJIEHCATOp, KaTyILIKy U PE3UCTOP.

Habmtonenue 3meKkTpoOMarHiTHOTO Pe30HaHCa.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpoOMaZHUNHbLE 60JIHbI.

MexaHnueckue BOJIHBI, YCIOBHA UX pacnpocTpaHeHus. llomepeunsie wu
IpONOJbHbIE BOJHBL. [lepron, CKOpOCTH pacnpoOCTpaHEHUS W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XXCHHE, MpeJIoMJIeHHE, HHTepPEpeHLUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.
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DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUSI U3IYYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opueHTanusi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, PEIOMIICHUE, TOJISIpU3aLIUs,
uHTepdepeHIus u qudpaxims.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [IpMMEHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: MY3bIKalIbHBIC
UHCTPYMEHTBHI, pajiap, paAuonpuEéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
yIBTPa3BYKOBas IMArHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIPOCTPAHEHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Kone6miomieecs Teno kKak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmonenue oTpaskeHus U NpeoMIICHHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnm u qudpakiin MEXaHUYECKUX BOJTH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro NpUMEHEHHE.

Habmionenue cBs3M I'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOU KojeOaHui.

HccnenoBaHue CBOWCTB 3J€KTPOMArHUTHBIX BOJIH: OTPAXEHUE, MTPEIOMIIEHUE,
nossipu3anys, Audpakius, uHTepdepeHIus.

Oo6HapyxeHue nHGPAKPaACHOTO U YIAbTPahUOIETOBOIO U3TyUESHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

N3yueHue napamMeTpoB 3ByKOBOIl BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE paclpOCTpaHEHUE CBETA B OJHOPOAHOM cpexne. Jlyd csera.
To4eUyHbIN UCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBera. llocTpoeHne m3oOpaxkeHHil B
iockoMm 3epkaie. Chepuyeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUSI CBETAa. AOCOJIIOTHBIN MOKA3aTENb
npenomieHuss. OTHOCHUTENBHBIN MOKa3aTesnb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETA U COOTHOLUEHUE JUIMH BOJIH IIPHU MIEPEXOJE MOHOXPOMATHUYECKOIO CBETA YEPE3
IPaHUILY pa3ena IByX ONTUYECKUX CPEI.

Xon nyuert B npusme. Jlucnepcus cBeta. ClOXHBIM cocTaB O€loro cBeTa.
[Ber.

Ilonnoe BHyTpeHHEe oTpakeHue. IIpenenpHbI yroa IMOIHOTO BHYTPEHHETO
OTpPaXKEHUSI.
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Cobuparoniue u paccenBarouue JUH3bl. ToHKas tuH3a. POKYCHOE PacCTOSIHUE
U ONTHUYECKas CUja TOHKOW JUH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS TOHKOMH
chepudyeckoil JMH3BI OT €€ TeOMETpUM U OTHOCHUTEIHLHOTO ITOKa3aTems
MPEJOMIICHUSL.

dopmyJia TOHKOH JIUH3bI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

Xona nyda, MPOMIEAUIErO JWH3Y IOJ MNPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontrdeckoir ocu. I[locTpoenne wu300pakeHU TOYKM U OTpe3ka MpsSIMON B
cOOMpAIOIINX M PACCENBAIOIINX JTMH3aX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. a3 kak ontuyeckas
cucTema.

[Ipenensl MPUMEHNMOCTHA T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. WaTepdepennus cBeta. KorepeHTHbIE HWCTOYHHKH.
VYcaoBuss HaOMOJEHWS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHMKOB. [IpumMepbl KilacCHUECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakauss cBera. Judpakunonnas pemérka. YcioBue HaOMOAEHUS
[JIaBHBIX ~MAKCUMYMOB TMpPH NAJCHHWM MOHOXPOMAaTHUYECKOrO CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHH4ecKkne YCTPOWCTBA W TEXHOJOTMYECKHE IPOLECCHl: OYKH, JIyIa,
MepucKorn, ¢oToanmapar, MHUKPOCKOT, MPOCKIIMOHHBIA armapaTr, MpPOCBETICHUE
OTTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpenoMieHus CBETA.

Hab6nronenue moHoro BHyTPEHHETO OTpakeHusl. Moieh CBETOBOIA.

HccnenoBanne xo/1a CBETOBBIX MIyYKOB YEPE3 MNIOCKONAPAILIETbHYIO TUIACTUHY
U TIPU3MY.

UccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Hab6nronenue natepdepeHnmm cBeTa.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

Nzydenne nudpakImOHHON peréTKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nossipusaiiviu cBeTa.

[IpuMmeHeHne MOASIPOUIOB IJIs U3YUYECHHUSI MEXAHUUECKUX HATIPSKEHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.
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UccnepoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
MIPUMEPE KUJKHUX JTUH3).

H3mepenne poKyCHOT0 pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyuyeHnue n300pa’keHus B CUCTEME U3 TNIOCKOTO 3epKaja U JTUH3bI.

[TonyueHnue n300pa>keHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHH€e TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpakunu, nHTEpHEpeHINN U TOISIPU3ALIH CBETA.

N3yuyeHune nossipusaiu CBeTa, OTPAXXEHHOTO OT NOBEPXHOCTH JAUAJIEKTPUKA.

N3yuenune unTepdepeHInm JIa3epHOro U3IIyYeHHs Ha IBYX IIEIIsX.

Hab6nronenue aucnepcuu.

Habmonenue u uccnenoBanue AuppakiinoOHHOTO CIEKTpa.

N3mepenue InrMHbI CBETOBOW BOJIHBI.

[TonyyeHue crekTpa HU3ITy4YEHUs CBETOJAMOJA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Pa3nen 6. OCHOBBI CIeNUAIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'pasubl MPUMEHUMMOCTH KIACCUYECKOW MexaHUKH. [locTynaTel criennaibHOM
TEOPHH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  IIpeoOpazoBanus  JlopeHiia.
YcnoBue npUYMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJIEHUE
BPEMEHHU U COKpPAILCHHUE JIJIUHBI.

DHeprusi U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p MaccChl ¢ PHEPrue U UMIYJIbCOM PEISTUBUCTCKOM YACTHUIbI. DHEPTHUS
MTOKOS.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOILECCHI: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHN 3apsKEHHBIX YACTHII.

Y4eHnueCcKuil IKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHve UMIYJbca W DHEPrUM  PEISTUBUCTCKMX  4YacTuil (1o
¢doTorpadusiM TPEKOB 3apSIKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. Kopnyckynapno-801H08601 Oyanusm.

PaBHOBecHOE TemIOBOE M3IyudeHUE (HU3TyuyeHHE aOCOMIOTHO YEPHOTO TENa).
3akoH cmemenud Buna. [ unoresa [itanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dororpdext. Onwitet A. I'. CromeroBa. 3akonbl poTodddexra. YpaBHEHHE
Ounmreiina 1a Gotosddexra. «KpacHast rpanunia» porosdpdexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHE CBETa Ha a0COJIFOTHO MOTJIOMIAIOIILY IO
1 a0COTIOTHO OTpakarolryto moBepxHocTs). OnbiTel I1. H. JleOenera.

BonHoBeie cBoricTBa yactull. Bonusl ne bpounsa. JnuHa BomHbl Ae bpouia u
pa3Mepbl 00J1aCTH JIOKATU3AIUH ABIKYIIeHcs yacTUIlbl. KopmyckysipHO-BOIHOBOM
ayanu3M. Judpakiuus 31eKTpOHOB Ha KPUCTAILIAX.
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Creuuduka uzmepeHuid B Mukpomupe. COOTHOLIEHUS] HEOIpenea&éHHOCTEN
['eitzenOepra.
TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETD,

¢dboTodneMeHT, (POTOAATUMK, TYHHEIbHBIH MHKPOCKOI, COJIHEYHasi Oarapes,
CBETOAMO/I.

Hemoncmpayuu.
®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.
UccnenoBanue 3akoHOB BHemHET0 poTodddekTa.

UccnegoBanne  3aBUCMMOCTH  CONPOTHUBIICHUS  MOJIYIIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Cseroamo.
Conneudnas Oarapest.
Yuenuueckuii skcnepumenm, nabopamopusie padomaol, nPAKMUKYM.
Uccnenosanue dhotopesucropa.
N3mepenue nocrossuHoM [lmanka Ha ocHOBe uccienoBanus Gororddekra.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOANO/ OT HANPSKECHUS.
Tema 2. Duzuxa amoma.
OnbIThl MO HCCIENOBAaHMUIO CTpoeHMs aTtoMa. [limanerapHas mojenb aroMa
Pesepdopna.
[Toctynarer bopa. M3ny4yenue u nornomienre GOTOHOB MPH MEPEXOE aToMa C
OJHOTO YPOBHS DHEPTUHU HA APYTOM.
Bunbl cnextpoB. ClieKTp ypOBHEW 3HEPTUH aTOMa BOJ0PO/IA.
CnoHTaHHOE M BBIHYKJIEHHOE U3JIyuyeHue cpeta. Jlazep.
TexHUYeCKHEe YCTPOMCTBA MU TEXHOJOTUYECKHUE IPOLECChl: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu.
Mopens onbita Pezepdopra.
Habmronenue nuHeHYaThIX CIIEKTPOB.
YCTpONCTBO U IEMCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLI.
Onpenenenue JIMHBI BOJHBI JJA36PHOTO U3TyUYEHUS.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.
HaOmronenue nuHeH4aToro crekTpa.

HccrenoBanue criekTpa pa3pekeHHOr0 aTOMapHOTO BOJOPOJA M M3MEPEHUE
nocTostHHON Punbepra.

Tema 3. Quzuka amomno2o A0pa u INEMEeHMAPHBIX YACMUY.

Hyknonnas monens snapa [eiizenOepra—MBanenko. 3apsig sanapa. MaccoBoe
yucno sapa. M3otomsl.

PannoaktuBHOCTh. Anbda-pacnan. IJIEKTPOHHBIA U TMO3UTPOHHBIN Oeta-
pacnaz. I'amMa-u3imydyeHue.
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3aKOH pPaJAMOAKTUBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B IPUPOJE.
CBolicTBa HMOHU3UPYIOLIErO H3JIy4eHHUs. BiusHue paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QoH uzmyuenus. JJozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepubie peaknuu. [lenenue u cuntes sauep. Anepueie peaktopsl. [IpobaemMbl
YIOPaBJISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCIEKThl PpPa3BUTHUSA
SAIEPHON DHEPIETUKH.

Mertonbl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YACTHII.

@yHAaMEHTAJIbHbIE B3aUMOJCUCTBUA. bapuOHBI, ME30HbI M JIENTOHBI.
[IpencraBnenune o CtannaptHol Moaenu. KBapk-TriirooHHas MOAENb aJpOHOB.

®uzuka 3a npegenamu CraHgapTHOM Mozaenu. TéMHas marepus U TEMHas
DHEPrusl.

EnuHcTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckre ycTpoCTBa M TEXHOJOTHYECKUE MPOLECCHI: AO3UMETP, KaMepa
BuiibcoHa, sepHblil peakTop, TEPMOSIIEPHBIN peakTop, aToMHas 00MOa, MarHUTHO-
pe30HaHCHAsE ToMOorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKMUKYM.

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

WccnenoBanue paguoakTUBHOTO (POHA € UCMOJIB30BAHUEM JJO3UMETPA.

Nzydenne normoiieHus: 0eTa-4acTUl] ATFOMUHHUEM.

Pa3pnen 8. DiieMeHTBbI aCTPOHOMUM M ACTPOPU3UKH.

Oranbl pa3BUTHs acTpoHOMUM. lIpHKiIagHOEe U MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKUX 00BEKTOB.

Metonbl acCTpOHOMHYECKMX HccienoBaHuid. COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTENIECKOIIbI, BHEATMOC(EpHAsk aCTPOHOMHUSL.

Bun 3Bé3aHoro neba. Co3Be3nusi, SIpKUE 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Connue. Conneunast akTuBHOCTh. lcTtounuk sHeprun CosiHIla U 3BE3 .

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTpalbHbIA KJIacc —
CBETHUMOCTB». 3BE3MBlI TJIaBHOW MOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBbY» JUIsI 3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKACHUU U 3Bosronuu ConHua u
3BE3/1. DTaIlbl )KM3HU 3BE3.

Mneunslii Iyt — Hama I'amaktuka. [lonoxxenume u aBmxenue CosHUa B
lNamaktrke. Tunbl ranakTuk. PaguoranakTuku U KBasapbl. YEpHBIE IBIPHI B SIpaAX
TaJaKTHK.

Bcenennas. Pacmupenune Bcenennoii. 3akon Xa006ma. Pa3beranve ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBO€E n3nydeHue.
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MacmradHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue naonrooenus.

HaGnronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJ1a30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM NIl OMpe/IeTICHUsI MOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOIo MOJyLIapUs U SpPKUE
3BE3/bI.

HabGmonenuss B Ttenmeckon JlyHbl, miaHeT, TyMaHHOCTEW U 3BE3JIHBIX
CKOIUICHUH.

DU3HYEeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHus: (PU3NIECKUX BEIMYUH C UCTIOJI30BAaHNEM aHAJIOTOBBIX U
IU(QPOBBIX HU3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTA U3MEPEHUN (DU3NUYECKUX BEIUYHUH.
OueHka rpaHul NOTPEIHOCTEN.

IIpoBeneHne  KOCBEHHBIX  U3MEPEHUM, UCCIENOBAaHUW  3aBUCUMOCTEU
(GU3UYECKUX BEJIMYHMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp u3 pPaboT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax  «YUEHUUECKUW  IKCIEPUMEHT,
Ja00paTopHbIe PaOOTHI, IPAKTUKYM).

00001 aonee NOBTOPEHUE.

O06o001menre U cucTeMaTu3alusl COAEpk aHMs pa3ienioB Kypca «MexaHukay,
«MonexymnsipHasi GpU3MKa U TEPMOTUHAMUKAY, « DIEKTPOAMHAMIKAY, «Konedanus u
BOJTHBD, «OCHOBBI CIIEITMATIFHON TEOPHH OTHOCUTENBHOCTY, «KBaHTOBas hr3mkay,
«NeMEHThI ACTPOHOMUHU U ACTPOPUIUKI.

Ponb Qu3uku M acTpOHOMHMM B 3KOHOMHMYECKOW, TEXHOJOTMYECKOH,
COIMAJIBHON U 3TUYECKOH c(epax AeSTEIHHOCTH YEIOBEKa, POJb U MECTO (DU3UKH U
ACTPOHOMHMHM B COBPEMEHHOM HAYYHOW KapTHHE MHPA, 3HAUYCHUE OIHUCATEIBbHOW,
CHUCTEMaTU3UPYIOIIEH, OOBICHUTEIHHON U MIPOTHOCTUYECKON (DYHKIIUN (PU3HIECKON
TEOpHUH, POJIb PU3MIECKON TeOpUHU B (OPMHUPOBAHUU MPEJCTABICHUHN 0 (HU3UIECKON
KapTUHE MHpa, MECTO (U3MUECKOW KapTHHBI MHpa B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢pusuku yriyosn€HHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule noOHAmMUA, C6AZAHHbBIE C UYUEHUEM MEMO008 HAYUHOZ20
nO3HAHUA: SBIICHWE, HAy4HBIH (akT, TUMoTe3a, (pu3mdeckas BETWYMHA, 3aKOH,
Teopusi, HaOJIOJIEHHE, OHKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HU3MEpPEHUE,
NOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE MPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pemieHHe CUCTEMbl YPaBHEHUH. TPUTOHOMETPHUYECKHE
GyHKIUU: CUHYC, KOCHHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
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TOXIECTBO. BEKTOpBI M HMX NPOEKIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaubie 3nmeMeHTapHbIX GyHKIUME. [IpusHaku nogoO0Us TPEYroJbHUKOB,
OTpe/ieNieHUE TUIOMAAH IMIOCKUX (QUTYp U 00bEMa Tell.

Buonozua: »>nexktpuueckue SBIEHHUA B KUBOW MpUpPOAE, KoJeOaTeabHbIE
JBIDKEHUS B JKUBOM IIPUPOAE, DOKOJOTMYECKHE PHUCKM MpPU IPOU3BOICTBE
AIEKTPOSHEPIUH,  BJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXalolEed  Cpensbl,
yIbTPa3ByKOBas JIMarHOCTMKAa B MEIUUMHE, ONTHUYECKUE SBJICHHS B JKUBOU
IIPUPOJIE.

Xumun: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIUIMUECKON pEIETKH, CIIEKTPaIbHbBIN aHAIU3.

T'eocpagpua: MarHuTHblE TOJIOCa 3€MJIM, 3aJ€KH MarHUTHBIX — PYya,
dboTochéMKa 3eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonocusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
AJIEKTPOJBUraTeNb SIkoOM, reHepaTtop MEPEMEHHOro0 TOKA, WHIYKIUOHHAas IIeub,
JIMHUU DJIEKTpOIIEepenad, 3JIEKTPOABUIaTelNlb, PAanap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, tenepon, CBYU-meub, yIbTpa3ByKoBass JHArHOCTHUKAa B TEXHHKE,
MPOEKIIMOHHBIN anmapaT, BOJOKOHHAsI ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBbBIE
IIPUEMHUKH, AJIEpHAs JHEPIeTUKA U SKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHSI.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyueOHOro mnpenMera «Dusnka»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU IESITENLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTh B CaMOYNpaBIEHHMH B 00pa3oBaTesIbHON
OpraHM3allly;

e YMEHHME B3aUMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:
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MHTEpEC K pa3inuHbIM chepam npodecCHOHATBHON eI TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepIaTh
OCO3HAHHBIA BBIOOP OymyIier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B
oOnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJ100aTBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE UM OCYLIECTBICHUE ACHCTBUI B OKpPYXKAIOILIEH cpele Ha
OCHOBE 3HaHU LI€JIEW YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIBHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 1O (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PHU3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTEIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO U HCCIEAOBATEIIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue JeicTBUA:

CaMOCTOSITeNIbHO ~ (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 33JaBaTh HapaMmMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOIINXCSA
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:
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BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMUA TOHATUSIMU U METOJaMHU
buznuecKoil HayKu;

BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIIENOBATEILCKOM W MPOEKTHOH
NEATeIBHOCTH B 00JIaCTH (DU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pelIeHUs 3a1a4  (U3HIECKOTrO
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOIOB TTO3HAHUS;

BIAJCTh BHUAAMH JIEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETALNH, PEOOPa30BAHUIO U MPUMECHECHHIO B Pa3JIMUHBIX YUCOHBIX
CUTyaIMsIX, B TOM YHCJIC TPH CO3JaHMHM yYEeOHBIX IMPOCKTOB B 00JIACTH
busukwy;

BBISIBIISITH TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTYalM3MpPOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pemieHus, HaXOAWTh apryMEHThl IS
JIOKa3aTelIbCTBA CBOMX YTBEP)KJICHHM, 3a/JaBaTh IMapaMeTPbl U KPUTCPUU
pelieHus;

aHANMM3UPOBATh TIONYYCHHBIE B XOJI€ PEIICHUS 3aJadd pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHNUE B
HOBBIX yCJIOBHSIX;

CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 3aJa4ud B 00pa3oBaTEIIbHOMN
NEATEILHOCTH, B TOM YHCIIC ITPH U3YYCHUH (PU3HUKY;

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsSIM, OI[EHUBATH MPUOOPETEHHBIHN OIIBIT;
yMETh TIEPEHOCUTh 3HAHHWS MO (QU3NKE B TPAKTUYECKYIO OOJACTh
JKU3HEIEITEIbHOCTH,

yMETh UHTETPHUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00J1acTeH;
BBIJIBUTATh HOBBIC UJCH, MIPEIaraTh OpUTrHHAIBHBIC ITOAXOABI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nunopmanmeii:

BJIa/ICTh HaBBIKAMHU TOJydeHHUs MHpopManuu (PU3NIECKOro COACp KaHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH IOWCK,
aHaIM3, CUCTEMATHU3AIMI0O W WHTEPHPETAN0 HWHPOPMAIMHA PA3TUIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

OTICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONIb30BaTh CpEICTBa HMH(DOPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJOTHMA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX |
OpTraHU3AIMOHHBIX 33/lad ¢ coOo/ieHneM TpeOOBaHUN APTrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCOCOEPEKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COAEPIKAHMSI B Pa3IMYHBIX (hopmarax ¢
y49éTOM Ha3HaYeHWs WHGOpPMAaNUKU | TENeBOW ayJUTOPHH, BBIOHpas
ONTUMATBHYIO (JOPMY TPEICTABIICHUS U BU3yJIN3AIIH.
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KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe NeiCTBHA:

OCYIIECTBIISATh OO0IIEHWE Ha Yypokax GU3UKHM U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalldd MW CMsT4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHUS C MCIIOIb30BaHUEM
S3IKOBBIX CPEJICTB;

MOHMMAaTh W  MCHOJB30BAaTh  MPEUMYILIECTBA  KOMAHIHOM U
WHMBUyJIbHON PabOTHI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA,

OPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUS II0 €€ JOCTHXKEHHUIO: COCTaBJIATh ILJIAH
JNEeUCTBUH, paclpeessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipeiaratb HOBBIE IPOEKTHI, OLICHUBATH HJEH C IMO3UIUU HOBU3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PAa3JIMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
VHULIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYIICCTBJISATh IMO3HABATEIBHYIO JIEATEILHOCTH B
obrmacti (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPaKTUYECKONW pabOThl ¢ YUETOM HMEIONTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIEHKY HOBBIM CHUTYaIHsIM;

paclMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JienaTth OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Oparth Ha celd
OTBETCTBEHHOCTbH 3a PEIIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYJIUMLMUA B 00JIACTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa3oBaTENbHBIM W KyJIbTYPHBIM
YPOBEHb.
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CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTh KOPPEKTUBBI B AEATEIIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh TPUEMBI pediekcuu s OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEHICHUS] MO HX
CHIDKCHMIO;

IIPUHUMATh MOTHUBBI M APryMEHTBI JPYIMX MPU AHATIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAJIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce nocTmkeHHUsT TMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI IO
dbuzuke Ui YpPOBHS CpeIHEro ooOmiero oOpa3oBaHuss y oOOydYaromuxcs

COBEPILICHCTBYETCS OMOIMOHAJIbHBIH WUHTEJUICKT, HpeIoJararoImi
c(hOopMUPOBAHHOCTb:
e CAaMOCO3HAaHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U yCrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JIEUCTBOBATH, UCXOJS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAILHOE
COCTOSIHME JPYTUX, YYHMTBIBATH €ro TMpPU OCYLIECTBICHUU OOLICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMANbHBIX  HABBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIEHUS C JPYTUMHU JIIOABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemaTh KOH(MIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI
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K xonuy oOyuenus B 10 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COUMAJIBbHOM U ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATH3UPYIOLIEH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOW TEOPUHU B
(dbopMHpPOBaHUY MTPEACTABICHUMN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJIO, MAaTepHaJIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe v abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU Ta3a, KUJKOCTU
U TBEPAOro (KPUCTAIUIMYECKOIO) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

paznuyaTth ycioBus (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh W OOBACHITH MEXAaHWYECKHUE TIPOIECCHl U  SBIICHHS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbI KHUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TMEepeMEIEHUs,
3akoHbl HplOTOHaA, MNpUHIMO OTHOCUTENbHOCTH [anmunies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYyJIbCA U MEXAHUYECKON
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCJIOBHSI paBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3aKOoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJbCa U
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YSI
ocHoBHble mToNokeHHsT MKT u 3akoHbI MoJIeKyJIsapHOW (PU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHHETHYECKOU
DHEPIrUEN TEMIOBOTO ABWKECHHS €T0 YACTHL, CBS3b JIABICHUS UIECATBbHOIO
raza C KOHUEHTpPAaUHMEW MOJIEKYJl M €ro TEMIEpaTypol, YypaBHEHUE
MeunneneeBa—KianepoHna, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
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COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHMS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsina, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLMI CYINEPIO3UIUN IEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3blBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BA)KHBIE COOTHOLIEHUA: 3aKOHbI OMa g ydacTka
UEeNM U JJId 3aMKHYTOM JJIEKTPUYECKOM Lienu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr @apazest 11st 37€KTPOIH3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3Yys BEIMYUHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] DJHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOIIHOCTD,
SHEprusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyroi gedopmaiuu MOpyKUHBL, KOJIMYECTBO TEIJIOTHI,
abcoyIoTHasI TeMIieparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi WACATBHOTO OJHOATOMHOrO Tra3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JBUTATEIISA; AIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO 1apa B
BAKYyME M B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHIMAJIOB, JJEKTPOABIKYIIAs  CHja, CWia  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C IMOCIEIOBATEIbHBIM U
IapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (U3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHUE, AUPPy3Hs, HCIapeHHe,
KHUIICHUE U KOHJEHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEAauM, JIEKTPU3ALHNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYyroi C  HUCIOJB30BAaHWEM  MPSAMBIX  U3MEPEHHH, TIIpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATh PE3YJbTaThl IOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUAEC TIpapuKoB C YU4ETOM
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aOCOMIIOTHBIX MOTPEUTHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yabTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHHUs (U3HUECKUX BEIMYUH, NPU ITOM
BBIOMPATh ONTUMAJIbHBI METOA M3MEpPEHUs, OLIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH ONBITHI 10 MPOBEPKE MPEII0KEHHON THIOTE3bI: TIAHUPOBATH
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

coOumo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMMA
B paMKax yd4eOHOro »HKCIEpPHMEHTa, MpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢uznyecKkoil MoJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATh  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
¢u3nUeckux Teopuil MPH MCIOJIB30BAHUM MaTEeMaTHYECKUX METO/I0B
pelieHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIUXCS JaHHBIX,
aHAJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI pELICHUS C
y4€TOM TMOTYUYCHHBIX PE3YJIbTAaTOB;

pelaTh KauyeCTBEHHBIE 3ajlauu, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/enoB Kypca (GU3MKH, a TAK)KE UHTETPAlUMU 3HAHUN U3 JAPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY PacCyKICHUI C ONOPOI Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHMCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh M OLEHUBATD MOCIIEACTBUSL OBITOBOM U IPOU3BOJICTBEHHOI
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATIEHOM
IPUPOAOIOIL30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHKCHHUN
HAayKM ¥ TEXHOJIOTUH [UIS JalbHEMIIEero pa3BUTHS YeOBEYECKOTO
00I11eCTBa;
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OPUMEHATh pa3jMyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MepepabOTKU U MpEeAbsABICHUA Y4YeOHOU WU
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQPOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBIISTD OpraHu3allMOHHBIE u NO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHMSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTath B Tpymne ¢ HUCIOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUIAHUPOBATh PabOTy TPyHIbl, PAlIMOHAIBHO PACIIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJeKBATHO OIICHUBATh BKIJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbl B pELICHUE paccCMaTpUBaeMoil MpoOIeMbl;

IPOSIBISATHE MOTUBAIMIO K Oyaymiei nmpodeccuoHanbHOM ASSITETbHOCTH IO
CHENHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyudenuss B Il knacce mpenMeTHBIE pe3yibTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (PU3MKK B  DKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AeATeIbHOCTU YEJIOBEKa, POJb U MECTO
Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJib aCTPOHOMUHU B
OPAKTHUYECKON  JIEATENIbHOCTH 4YellOBeKa M  JaJbHEWIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTUH, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMN (Pu3nueckoil Teopum —
AIIEKTPOIMHAMUKH, CHEIHATIbHON TEOPUU OTHOCUTEIHHOCTH, KBAaHTOBOU
¢buzuku, posb (HuU3NUECKOr Teopuu B (HOPMUPOBAHUM TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE;
pasznuyath YCJIOBHMSI INPUMEHMMOCTH MoAeled (QU3NYECKUX Tl WU
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOaHUs, MAaTeMaTUYECKUI MAsTHUK,
UJCATIbHBIM MPYKUHHBIA MasATHUK, FApMOHUYECKHE BOJHBI, HACaJbHBINA
K0J1e0aTENIbHBIN KOHTYp, TOHKAs JIMH3a, MOJIEIEN aTOMa, aTOMHOTO si7pa U
KBAaHTOBOM MO/ICJIM CBETA;
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paznuyaTh ycioBus (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIHMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CIIELMATIBHOM  TEOPUHM  OTHOCHUTEJIBHOCTHM  (3aKOH  COXpaHEHUSs
NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOWW, TpaBwio Jlenma, cBa3p  IJC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM WEMH CO CKOPOCTHIO
U3MEHEHHUS  CHJIBl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SIBIICHHUS, UCTIONIB3Y S
MOJIOKEHUST ~ KBAaHTOBOM  (u3uku  (ypaBHeHHUE  DWHINTEWHA s
dboroaddexra, mepBbIi W BTOpOW TOCTydarel bopa, npuHIUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizeHOepra, 3akOHBI COXPAHEHUS
3apsiIOBOTO M MAacCOBOTO YKCEN U DPHEPTUM B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacIajia);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3Ysl BEIUYUHBI:
HaIpsKEHHOCTh JJIEKTPUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh IOTEHLUUAJIOB, JJICKTPOJABWKYILAS CUJIA, HMHAYKIHUA
MAarHMTHOTO TMOJIsl, MarHUTHBIM MOTOK, cuia AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAs CUJa CAMOMHAYKLHMH, SHEPrus MArHUTHOTO TOJIA
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIIYJIbC, IIOJHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsi] A1pa, SHEPTHS CBA3M SAPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
AIIEKTPOMArHUTHAS UHTYKIHS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Judpakuus, JIUCIEpPCUsl, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dorornekrpuueckuii 3dpdext (porodrddext), anpda- m Oera-pacmaibl
sep, raMMa-u3lIydeHue siiep, (PU3NUecKue MPUHIUIBI CIIEKTPAIBHOTO
aHanu3a u paboTHI Ja3epa;

ONPEACIIATh HANPABICHUE WHAYKIWM MArHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOHN JTUH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATralOlMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI Uil aHaiu3a M OObBSICHEHUS  (PU3MYECKHX IPOLIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJIAKTUUECKOU
cpeze; ABUKEHHSI HEOECHBIX Tell, BOJIONNM 3BE3/ U BeeneHnHnoit;

39



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHMH, MpU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢u3nueckux BEJIMYMH B BHJE TpapuKoB ¢ Y4ETOM abCOIIOTHBIX
NOTPEUIHOCTe  M3MEpPEHMi, JeNaTh  BBIBOABI IO  pe3ysibTaTam
UCCIIEIOBaHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIEC TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEATOKEHHON TUIOTE3bl: MIIAaHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJy4YE€HHBIE PE3yJIbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeaoKeHHOU
TUIIOTE3bI;

OTIMCBIBATH METO/BI MOJIYYEHUS HAYYHBIX aCTPOHOMUYECKHUX 3HAHMIA;
coOroAaTh mpaBuiIa 0€30MacHOro TpyAa MPH MPOBEACHUN MCCIIEOBAHUMA
B paMKax yd4eOHOro »OKCIEpPHUMEHTa, MpakTUKyma U  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JAEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U J1abOpaTopHOTo 000pyI0OBaHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3znyeckoil MOJeNpl0: HAa OCHOBAaHMM aHajW3a YCJIOBHsS BBIOMPATH
dusznyeckue Mojenu, OTBEYarolMe TpeOOBaHUSIM 3alady, IPUMEHSATH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJAaThl (PU3UUYECKUX TEOpUi
OpY HUCHOJb30BAHMM MATEeMAaTHYECKUX METOJOB pEUIeHHA 3ajad,
IPOBOJIUTH PAcu&Thl HA OCHOBAaHMM MUMEIOIIUXCS JaHHBIX, aHAJTU3HPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PELICHUSI C YUETOM IMOIYYSHHBIX
pe3yJIbTaToB;

pelaTh KauyeCTBEHHBbIE 3ajlaud, TpeOyrolue MpPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPallUy 3HAHUN U3 JAPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY PacCyKICHUI C ONOPOM Ha N3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUSA Uil OOBSCHEHHS OCHOBHBIX
INPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH NPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIErO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCAMU, C
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MO3UIINN YKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O PAIIMOHATLHOM
MPUPOONIOIH30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAHUH JTOCTHUKEHUIN
HAYKM W TEXHOJOTHM JJIs JAIBHEWIIErO Pa3BUTUSA YEJIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3lInuHbIe CIOCOOBI pabOThl ¢ MHGpOpMaIuend (PU3NIECKOTro
COepKaHUSI C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUM ISl TOMCKA, TNEpepadOTKM M MpeAbsSBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(MOpPMAIUHU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHboOpMaIUKU, TMOJIYYEHHON W3 pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHANMM3UPOBaTh  MOJIydaeMyr0  uH(OpMaIMi0o W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA MH(POPMALIUH;

MPOSIBIISITH OpraHu3alMOHHbIE u MO3HaBaTEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHWM B  MpOIECCce
BBITIOJTHCHUSI IPOSKTHBIX U y4eOHO-MCCIIEI0OBATEIHCKUX PAOOT;

paboTaTh B TpyNIe C HCIOJHEHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUIAaHUPOBATH PA0O0Ty TPYMIIbI, PALMOHAIBEHO PACIPEACNTh N€ATeIbHOCTh
B HECTAaHJAPTHBIX CUTYAlMSIX, aJl€KBATHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITh MOTUBAIMIO K Oyaymiel mpodecCHOHaIbHOM NeITeTbHOCTH 110
CHEUUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoasnsr  IIpakTnueck
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbl ne padboTbl
pecypchl
Pasnea 1. HAYUHBIA METO/ ITIO3HAHUSI IIPUPOIbI
1.1 Hayunslii MeTOA O3HAHUS TPUPOLBI 6 bubmmorexa LIOK
' Y A PHpoa https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K 10 1
HHeMatTHia https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hlusamiica 10 https://m.edsoo.ru/7f41bf72
n but6mmoreka [IOK
2.3 Cratika TBEpAOTO TENa > 1 https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKVIISIPHOKUHETHUECKOU TEOPUU 15 1 buGnnorexa LIOK
’ yIAp p https://m.edsoo.ru/7f41bf72
3.2 Tepmoaunamuka. TernoBbsie MalIMHbI 20 1 bubnnorexa LIOK

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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ArperaTHble cocTosiHUS BelecTBa. da3oBbie

bubmunoreka LIOK

33 14
MEPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
Bbubmunoreka LIOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/7f41bf72
. . bubmoreka [JOK
4.2 [TocTOAHHBIN ANEKTPUUECKUN TOK 24 hitps://m.cdsoo.rw/7f4 1bf72
bubmunoreka LIOK
4.3 TOKH B pasIHIHBIX cpeax 6 https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 54
Pa3znen 5. DUSHYECKHM TIPAKTUKYM
5.1 OU3NYECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/l P Konrtpoabusie IIpakTHueckue (utpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
Paznen 1. JIEKTPOJIUMHAMUKA
bubmunoreka LIOK
L1 MarrurHoe nose 14 https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
1.2 6) 13 1
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f41c97¢c
Nroro no pazgeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
2.1 Mexannueckue Kojie0aHus 10 bubmorexa [OK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.2 1
DJEeKTpOMarHUTHBIE KOJIeOaHUs 5 hitps://m.cdsoo.ru/7f41c97c
)3 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.4 Orrrika 25 1 bubmorera [IOK
https://m.edsoo.ru/7f41c97¢c
Nroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢c

Nroro no pazgeny
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Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KoprnyckyasapHO-BOIHOBOH Ayalu3m 15 bubmorexa [IOK
' PIYCKYIAp y https://m.edsoo.ru/7f41c97¢c
bubmunoreka LIOK
4.2 (0))
H3HKa aToMa > https://m.edsoo.ru/7f41c97¢
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubnmnoreka [JOK
' YacTHIl https://m.edsoo.ru/7f41c97¢
Nroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3UKU 12 ngg;f::;igg}é 41697c
Nroro no pazgeny 12
Pa3znen 6. PUSHYECKHM ITIPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 0000IIeHIE
71 MPEIMETHOTO CO/ICP KAHUSI U OTIBITA 15
NEeSTeIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabnbsie IlpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
®dusnka — pyHIaMEHTAIbHAS HayKa O | bu6nuoreka [IOK
NPUPOJIE https://m.edsoo.ru/ff0c32e2
HayuHnslii MeTOA MO3HAHUS U METO/BI 1 bubmmoreka [JOK
ucciae0BaHus GU3HUECKUX SIBICHUI https://m.edsoo.ru/ff0c33e6
OKCHEPUMEHT U TEOPHUs B ITpOLIECCE
n03HaII{)1/1;1 MIPUPOJIBI pHaG.HIOpl[eHI/IG u 1 bubmmorexa LIOK
PHPOZEL https://m.edsoo.ru/ff0c3508
SKCTIEPUMEHT B U3HKE
Crioco6b1 u3MepeHust (PU3NIECKUX BETUIUH 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0c3620
AOCOmIOTHAS ¥ OTHOCHTEIbHAS MOTPEITHOCTH | bubmmoreka [JOK
U3MEepeHUH (PU3MUECKUX BEIUIHH https://m.edsoo.ru/ff0c372e
MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM | bu6bnuorexa [IOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI https://m.edsoo.ru/ff0c39cc
NEeATEIbHOCTH JI0AeH
Mexannueckoe nBuxkeHue. Cucrema oTcueTa.
OTHOCHUTEIBHOCTh MEXaHMYECKOTO 1 bubnuoteka [JOK
nerxkenHus. [Ipsimast u oOpaTHas 3a1a9u https://m.edsoo.ru/ff0c3ada
MEXaHUKH. BX0oOHas npogepounas paboma.
Paanyc-BekTop MaTepuaibHON TOYKH, €TO 1 bu6nuoreka [JOK

IIPOEKLIMU HA OCcU KoopAHUHAT. TpaekTopus.

https://m.edsoo.ru/ff0c3be8
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[Tepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIMHEMHOE IBUKECHHUE.

OTHOCHUTENBbHOCTH [ anues.
HennepuuanbHble CUCTEMBI OTCUETA

9 I'paduueckoe onucanre paBHOMEPHOTO Bubnmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
MPSIMOJIMHEHOTO IBU>KCHUS
10 CrokeHne nepeMeneHnil 1 CKOPOCTEN. bubnuoteka [JOK
Pemenue 3anau https://m.edsoo.ru/ff0c3be8
HepaBHomepHoe aBrkeHre. MrHOBeHHast
11 cKopocTh. Yckopenue. [Ipsamonnneiinoe bubmorexa [IOK
https://m.edsoo.ru/ff0c3d00
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
CBoOonHOe majeHue. Y CKopeHue
12 CBOOOIHOTO MMaJeHus. 3aBUCUMOCTD bubmunoreka LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/ff0c3el18
BPEMEHHU U WX TpaduKu
13 I'paduueckoe onucanue NpsIMOIMHEHHOTO Bu6muotexa [JOK
JIBUKEHUS C TOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/ff0c3f76
14 JIBukeHwne Tena, OpPOIIEHHOTO O] YIJIOM K bu6nuoreka [IOK
TOPU30HTY https://m.edsoo.ru/ff0c41a6
KpuBonunelinoe npuxeHue. J[BuxkeHue mo
15 OKPYXHOCTHU. YTJI0Bas U JIMHEIHASA CKOPOCTb. bu6nuoreka [IOK
IIepuon n yacrora. LIeHTpOCTpEMHUTENBHOE U https://m.edsoo.ru/ff0c43d6
MOJIHOE YCKOPEHUE
" " bubnuoreka [JOK
16 KonTtponsHas padora no teme "Kunemartunka hitps://m.cdsoo.ru/fR0c4502
ITepsoiif 3akoH HetoTOHA. HEpUManbHbIE
17 cucreMsbl orcuéra. [Ipunmun bu6nuoreka [IOK

https://m.edsoo.ru/ff0c461a
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18 Cuia. PaBHonelicTByto1as cuia. Bropoi bubnmoreka [JOK
3akoH Herotona. Macca https://m.edsoo.ru/ff0c478c
19 Bzaumopeiicteue Ten. Tperuit 3aKoH bu6nuoreka [IOK
Hrrotona https://m.edsoo.ru/ff0c32¢2
20 [TpuHIMn cynepno3uiuu cui. Pemenue bu6nuoreka [IOK
3a/1a4 Ha MpUMEHEeHne 3aKkoHOB HproTOHA https://m.edsoo.ru/ff0c33e6
3aK0H BCEMUPHOTO TATOTCHHUSI.
21 OKBUBAJICHTHOCTH I'PABUTALIMOHHON 1 bubmorexa [IOK
. p H https://m.edsoo.ru/ff0c3508
WHEPTHOM MacChl
2 Cuna TsDKeCTH M YCKOpPEHHEe CBOOOHOTO bubmmoreka [JOK
nageHus https://m.edsoo.ru/ff0c3620
JIBrokeHne HeOECHBIX TEI M MX
23 HWCKYCCTBEHHBIX CITyTHUKOB. [TIepBast bubmorexa OK
Y Y - Hep https://m.edsoo.ru/ff0c372e
KOCMHUYECKasi CKOpocThb. 3akoHbI Keruepa
bu6mmoreka [IOK
24 C .3 I'yka. B
118 YHPYTOCTH. SaKoH 1 yKa. Bec Tea https://m.edsoo.ru/ff0c39¢cc
Cuna tpenus. [Ipupoaa u BUIBI CHUIT TPEHUS.
25 I[BI/I)KGEI/IG B )KHngcfl/I u ras):e[z c qéT(I))M Bubnmorexa [IOK
g Y https://m.edsoo.ru/ff0c3ada
CHUJIbI COIPOTUBIICHUSI CPEIbI
26 Hasnenue. 'mapocrarndeckoe JaBiCHHUE. bubnuoteka [JOK
Cuna Apxumena https://m.edsoo.ru/ff0c3be8
7 Ab6comotHo TBepaoe Teno. [loctynarensHoe bubmmoreka [JOK
W BpaljaTelibHOE JIBUKECHUE TBEPAOTO Tea https://m.edsoo.ru/ff0c3be8
73 MOMEHT CuJIbl OTHOCUTENIBHO OCH BPAILICHUS. bubmmoreka [JOK
IIneyo cuisl https://m.edsoo.ru/ff0c3bed
29 CroxeHue cuil, NPHIOKEHHBIX K TBEPAOMY bubnuoteka [JOK

teny. LleHTp TsxkecT Tena. Y cinoBus

https://m.edsoo.ru/ff0c3d00
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paBHOBECHS TBEPAOTO Tea. Buabl

paBHOBECHS
bubmunoreka LIOK
30 Pemenue 3amau
https://m.edsoo.ru/ff0c3el8
31 KonTponpHas padora no teme "JluHamuka. bubmoreka [{OK
Craruxka TBepaoro tena' https://m.edsoo.ru/ff0c3{76
HNMnynsc MaTepuabHOM TOYKH, CUCTEMBI
0 MaTepHalbHBIX TOYEK. LIeHTp Macc cucrteMsl bu6nuorexa LIOK
MaTepHabHBIX TOYEK. Teopema O JBUKEHUU https://m.edsoo.ru/ff0c41a6
LIEHTpa Macc
Nmmnynbe cuiibl 1 KI3BMEHEHNE UMITYJIbCa Tea.
33 3aKoH coxpaHEeHus1 uMIlyibca. PeakTuBHOE bubmorexa OK
P 4 ' https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
MoOMEHT uMITyJibca MaTepPUaIbHON TOUKH.
34 IIpencrasienne o cOXpaHEHUH MOMEHTA bubmmorexa LOK
P p https://m.edsoo.ru/ff0c4502
MMITYJIbCa B IIEHTPAIbHBIX MOJISAX
bu6mmoreka [IOK
35 Pemenue 3agau
https://m.edsoo.ru/ff0c461a
Pabota cuipl Ha MajIOM ¥ Ha KOHEUHOM
but6mmoreka [IOK
36 nepemenieHnu. ['paduyeckoe npenacTaBieHne
https://m.edsoo.ru/ff0c478c
paboThI CHITBl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00
. bubmoreka [IOK
37 W3MEHEHUU KMHETUYECKON YSHEPTUH
N https://m.edsoo.ru/ff0c32e2
MaTepUAIbHON TOYKHU
[ToreHmnuanbHble U HEMOTCHIIUAIBHBIC CHUIIBI.
38 ITorennumansHas >Heprusa. Bropas buGnnorexa LIOK
prits. p https://m.edsoo.ru/ff0c33e6
KOCMHUYECKasi CKOPOCTh
39 Tpetbst KocMuYecKas CKopocThb. CBs3b bubmmoreka [JOK
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pa6OTBI HEMMOTCHIMAJIbHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOM 3HepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTUU

https://m.edsoo.ru/ff0c3508

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

bubmunoreka LIOK

40 vy b 7
PABHCHUC bCPHYJUTH JUIA HACATHHOU https://m.edsoo.ru/ff0c3620
KUIKOCTH
A1 KonTtponsHas pabota no Teme "3aKoHbI bu6nuorexa [IOK
COXPAHEHHUS B MEXaHUKe" https://m.edsoo.ru/ff0c372e
PassuTne npencraBiieHHH o IPUpPOIE
pel pupoz but6mmoreka [IOK
42 TeroThl. OcHoBHEIE TToNI0xkeHUsT MKT.
https://m.edsoo.ru/ff0c4dc2
Huddysus. BpoyHoBcKoe ABMKEHHUE
Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
43 Tell. XapaKTep ABMKEHUS U B3aUMOICHCTBUSI bubmorexa HOK
- 4ap pa A https://m.edsoo.ru/ff0c4dc2
YaCTHI] BELIECTBA
Macca u pazMepsI MOJIEKYIT (ATOMOB).
44 Konnqecho Bep ecTBa l'i]ociomﬁaﬂ) bubmmorexa [IOK
B ’ https://m.edsoo.ru/ff0c4dc2
ABorazipo
Temneparypa. Temnosoe pasnopecue. I1lkana bubmnorexa [JOK
45 Ienmbens https://m.edsoo.ru/ff0c4dc2
Bbubmunoreka LIOK
46 Pemenue 3agaq https://m.edsoo.ru/ff0c4dc2
bubmunoreka LIOK
47 MneanbHbIil Ta3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/ff0c4dc2
48 VpaBHenne Menneneera-Knaneiipona. brbmiorexa LIOK

Pemenue 3amau

https://m.edsoo.ru/ff0c4dc2
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bubmunoreka LIOK

49 AbcomoTHas TeMneparypa. 3akoH JlanbToHa https://m.edsoo.ru/f0c4dc2

50 M30mponecchl B UAEalIbHOM Ta3e C Bubsmorexa LIOK
MOCTOSIHHBIM KOJIMYECTBOM BeIlleCTBa https://m.edsoo.ru/flc4dc?

51 I'paduueckoe mpeacTaBIeHUe H30IPOLECCOB! Bubsmorexa LIOK
H30TEpMA, H30X0pa, H306apa https://m.edsoo.ru/ff0c4dc2

Bbubmunoreka LIOK
52 OcuoBHoe ypasuernne MKT https://m.edsoo.ru/ff0c4dc2
bu6mmoreka [IOK

53 Pemenne 3anau https://m.edsoo.ru/ff0c4dc2
CBs13b a0COTIOTHOM TEMIIEPATYPHI bubnuoreka [JOK

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEN https://m.edsoo.ru/ff0c4dc2
KMHETUYECKON YHEPruel MOCTyNaTeIbHOTO
TEIUIOBOTO JIBMKECHUS €€ YacTHIl

s O606IIeH e U CHCTEMATH3AIS 3HAHUH 110 Bubmmoreka IOK
teme "OcHossl MKT" https://m.edsoo.ru/ff0c4dc2
KonTpospsHas pabota 1o teme "OCHOBEI brbnmorexa LIOK

56 MKT" https://m.edsoo.ru/ff0c4dc2
TepMoanHaMuueckas cUCTEMa. 3a/laHue Bu6muotexa [JOK
BHEIIHUX ycioBul uist T/ cucremsl. https://m.edsoo.ru/ff0c4dc2

57 Breuinue u BHyTpeHHHE NTapaMeTphl.

[TapameTpsl T/] cuctemsbl Kak CpeHuE
3HAYEHUS BEJIMYUH, OMUCHIBAIOIIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
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Hynesoe Hauano TepMOAUHAMUKH.

bubmunoreka LIOK

58 CamonpounsBosibHas penakcanus T/] https://m.edsoo.ru/ff0c4dc2
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
59 Mogenb uIealbHOro ra3a B TEPMOJMHAMUKE. Bubsmorexa LIOK
YciioBus IPUMEHUMOCTH 3TOM MOJEIU https://m.cdsoo.ru/ff0c4de2
60 Vpasuenue Meneneepa-Knanelipona u Bubsmorexa LIOK
BBIPKEHHE ISl BHYTPEHHEH SHEPTruun https:/m.edsoo.ru/ff0c4dc2
Bripaxkenue 111 BHyTpEHHEN SHEPTUU bubnuoteka [JOK
61 OJITHOATOMHOT'O MJI€AJILHOI'O Ta3a. https://m.edsoo.ru/ff0c4dc2
KBasucraruueckue ¥ HECTaTHUECKHUE
MPOLIECChI
DneMeHTapHas paboTa B TEPMOJIHMHAMUKE.
62 Brrancnenue paboTsl mo rpaduky mporecca bubmmorexa [OK
p P y 1p https://m.edsoo.ru/ff0c63b6
Ha pV-auarpamme
Tennonepenava kak crocod U3MEHEHUS
63 BHYTpeHHeH sHeprun T]I cucrteMsl 6e3 bubmorexa [IOK
yIp p https://m.edsoo.ru/ff0c64d8
COBEPIIICHUSI pabOTHI
64 KouBeknusi, TemIonpoBOIHOCTD, U3IYUECHUE bubmmorexa LOK
’ p 1By https://m.edsoo.ru/ff0c65f0
KommuectBo TemnoTsl. TemIoéMKOCTE Teaa.
65 VY enbHas 1 MOJISIpHAs TEIIOEMKOCTH but6mmoreka [IOK
BEILIECTBA. Y IeJbHAS TEMJIOTa CTOPAHUS https://m.edsoo.ru/ff0c6708
TOIIJINBA
66 Pacuér konuyecTBa TEMIOTHI IpH bubmmoreka [JOK
TerIonepenaye https://m.edsoo.ru/ff0c6820
67 [MonsTue 06 anuadbaruom mporecce. [lepBorit

3aKOH TCPMOJUHAMUKHN
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KomnuyectBo TemnoTs! u paboTa Kak Mephl

bubmunoreka LIOK

68 W3MEHEHUs BHYTpeHHel sHeprun T/] https://m.edsoo.ru/ff0c4dc2
CHUCTEMBI
BTopoi 3aKOH TEpMOAMHAMUKH [T Bu6muotexa [IOK
69 PaBHOBECHBIX U HEPABHOBECHBIX TPOLIECCOB. https://m.edsoo.ru/ff0c4dc2
HeobpatumocTh MpUpOIHBIX MPOIECCOB
[IpuHUMIIBI AEHCTBUS TEIUIOBBIX MAILVH. Bubmmorexa HOK
70 https://m.edsoo.ru/ff0c4dc2
KITA
but6mmoreka [IOK
71 Maxkcumansaoe 3Hauenue KILJI. Hukn Kapuo https://m.edsoo.ru/ff0c4dc?
but6mmoreka [IOK
72 Pemenne 3anaq https://m.edsoo.ru/ff0c4dc2
DKOJIOTUYECKHE aCIIEKThI MCIIOJIb30BaHMUS bu6mmoreka [IOK
73 TEIJIOBLIX IBUrarenceii. TemioBoe https://m.edsoo.ru/ff0c4dc2
3arpsi3HCHUE OKPYXKAIOIIEH CpeIbl
Bbubmunoreka LIOK
74 Pemenne 3anaq https://m.edsoo.ru/ff0c4dc2
25 O06001eHNe 1 cucTeMaTH3alys 3HaHUi 110 Butmmorexa LHOK
teme "Tepmonunamuka. TenaoBbie MalIMHbI" https://m.cdsoo.ru/ff0c4de2
26 KoHTposbHas paboTa 1o TeMe Brbmorera [IOK
"TepMoHaMIKa. TerToBbIe MAITHHEL" https://m.edsoo.ru/ff0c4dc2
[TapoobpazoBanue 1 KOHICHCAITHS. bubmmoreka [JOK
77 Hcnapenue u kurieHue. Y aenbHas TemioTa https://m.edsoo.ru/ff0c4dc2

napooOpa3oBaHUs
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Hacerimmiensbele 1 HEHACHIIICHHBIE Mapnl.
KadgecTBeHHasI 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHUS HACBINICHHOT'O Iapa OT

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

78 TEeMITepaTypbl, KX HE3aBUCUMOCTh OT 00BhEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTypbl KUTICHUS OT JaBJICHUS B
KUJKOCTU
- BnaxxHOCTb Bo3yXa. AGCOMIOTHAS U brbmotexa LIOK
OTHOCHTEIIEHAS BIAKHOCTD https://m.edsoo.ru/ff0c4dc2
but6mmoreka [IOK
80 Pemenne 3anau https://m.edsoo.ru/ff0c4dc2
TBépnoe Teno. Kpucramnuueckue u bubmmoreka [JOK
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB https://m.edsoo.ru/ff0c4dc2
KpPHUCTAJIJIOB
2 [1naBneHue u KpuctamM3anus. Y 1enbHast Bu6muotexa [IOK
terutoTa raBneHus. Cyonumanust https://m.edsoo.ru/ff0c63b6
Hedopmaruu TBEpAOTO Tena. PacTshkenue u
83 cxartue. Casur. Moayins FOnra. [lpenen Bubmmorexa [IOK
(A I[?,, e https://m.edsoo.ru/ff0c64d8
ynpyrux aedopmaruii
TermoBoe pacimpeHue XKUAKOCTEN U
84 TBEPALIX Te€JI. AHTapMOHHN3M TEILJIOBLIX bubmorexa LOK
P . P https://m.edsoo.ru/ff0c65f0
KoJIe0aHUI YacTHUI[ BEIIeCTBA
25 [TpeoOpazoBanue 3HEpTUH B (Pa30BBIX bubmmoreka [JOK
rnepexonax https://m.edsoo.ru/ff0c6708
bubmunoreka LIOK
86 VYpaBHeHHe TeroBoro d6agaHca
P https://m.edsoo.ru/ff0c6820
87 Pewienue 3amau
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[ToBepxHOCTHOE HaTsKkeHue. KanwnspHsie
saBieHud. [aBieHue noj MCKpUBIECHHON

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

88
MOBEPXHOCTHIO XKUAKOCTH. DopMmyiia
Jlanmaca
O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH 110 bubmuoreka [IOK

89 TeMe "ArperaTHble COCTOSHUS BEILIECTBA. https://m.edsoo.ru/ff0c4dc2
®dazoBkie nepexo b

%0 KontponbHas pa6ora 1o Teme "ArperaTHbie Bubsmorexa LIOK
cocrosHus BenecTBa. Pa3oBble mepexon!” https://m.edsoo.ru/ff0c4dc2
DJIeKTpU3alus Tell U €€ MPOSBICHUS. bubnuoreka [JOK

91 DnekTpuueckuii 3apsia. [[Ba Buna https://m.edsoo.ru/ff0c4dc2
ANEKTPUUYECKUX 3apsioB. [[poBOTHUKH,
JTUDIIEKTPUKH U TIOTYTIPOBOTHUKA

9 DiIeMeHTApHBIH 2MeKTPHUECKHil 3aps. 3aKOH brbnmorexa LIOK
COXpPAaHEHHs JNEKTPUYECKOTO 3apsia https://m.edsoo.r/ff0cddc2
Bsaumoneiictue 3apanoB. ToyeuHble Bubmmorexa IOK

93 sapsbL. 3akon Kymona https://m.edsoo.ru/ff0c4dc2

but6mmoreka [IOK

94 Permenue 3ana4 https://m.edsoo.ru/ff0c4dc2

o5 Dnektpudeckoe none. Ero neiicteue Ha Bubmorexa HOK
SeKTPHYECKHE 3apsIBI https://m.edsoo.ru/ff0c4dc2
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TIOJIS. bubmuoreka [{OK

96 [Ipo6usit 3apsia. JInHuM HAaNPSHKEHHOCTH https://m.edsoo.ru/ff0c4dc2

3JIeKTpUYecKOro mosisi. OTHOPOIHOE
AJICKTPUYECKOE TI0JIe
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IToTeHIMATEHOCTH OJICKTPOCTATUYCCKOI'O

bubmunoreka LIOK

97 .
nonst. Pa3HOCTh ITOTEHIMANIOB M HANPSKEHAE https://m.edsoo.ru/ff0c4de2
[TorenunanpHas SHEprus 3apsiaa B Bu6muotexa [JOK

98 3eKTpocTaruueckom mnode. [lorenunan https://m.edsoo.ru/ff0c4dc2
3EKTPOCTATHYECKOTO OIS
CBs13b HaPSKEHHOCTH TOJISL U Pa3HOCTH Bu6muotexa [JOK

99 NOTEHLNAJIOB JUIsl 3JIEKTPOCTATUYECKOT O https://m.edsoo.ru/ff0c4dc2
OJIst

100 [IpUHIKUII CYTEPIIO3UIIMM SIEKTPHIECKUX brbmiorexa LIOK
et https://m.edsoo.ru/ff0c4dc2

but6mmoreka [IOK

101 Permenue 3ana4 https://m.edsoo.ru/ff0c4dc2

102 ITone Toyeunoro 3apsaza. [Tone paBHOMEPHO brbnmorexa LIOK
3apsiKeHHo chepsI https://m.edsoo.ru/ff0c4dc2
[Toe paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY bubnuoteka [JOK

103 mapa. [lone paBHOMEpPHO 3apsSKEHHON https://m.edsoo.ru/ff0c4dc2
0EeCKOHEYHOM! MIOCKOCTH

104 [IpOBOMHKKH B 3JIEKTPOCTATHYECKOM IOJIE. Brbmorera [IOK
VCIIOBHE PABHOBECHS! 3aPS/IOB https://m.edsoo.ru/ff0c4dc2

105 JIMBIEKTPUKHU U ITOJYIIPOBOJHUKH B bu6nuorexa [IOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/ff0c63b6
Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHcAaTOpa. DIEKTPOEMKOCTD IIJIOCKOI'O bubmorexa LOK

pa. p https://m.edsoo.ru/ff0c64d8

KOH/JIEHCAaTOpa

107 [TapannensHOE COEAMHEHNE KOHIEHCATOPOB bu6mmoreka [IOK

56



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

https://m.edsoo.ru/ff0c6510

108 ITociemoBaTenbHOE COSTUHEHIE bubmunoreka LIOK
KOHJIEHCATOPOB https://m.edsoo.ru/ff0c6708
109 DHeprus 3apsHKeHHOT0 KOHASHcaTopa bubmorexa LIOK
p p g p https://m.edsoo.ru/ff0c6820
bubmunoreka LIOK
110 Pemenne 3anaq https://m.edsoo.ru/ff0c4dc2
" JIBYOKEHHUE 3apSKEHHOM YaCTULIBI B Bubmorexa IOK
OJTHOPOJTHOM HJEKTPHYECKOM TIOJIe https://m.edsoo.ru/ff0c4dc2
bubmunoreka LIOK
112 Pemenue 3agaq https://m.edsoo.ru/ff0c4dc2
113 OG600IIeHNE U CHCTEMATH3AIMs 3HAHHUHN 110 butmmorexa IIOK
TeMe "DIeKTpHHEecKoe Tosie" https://m.edsoo.ru/ff0c4dc2
114 KoHTposbpHas paboTa 1o Teme brbnmorexa LIOK
"eKTpHHuecKoe Tose” https://m.edsoo.ru/ff0c4dc2
Cuna toka. [locTossHHBIN TOK. Y CJIOBHS but6mmoreka [IOK
115 CYIIECTBOBAHUS MOCTOSIHHOTO https://m.edsoo.ru/ff0c4dc2
AJIEKTPUIECKOTO TOKA
bubmunoreka LIOK
116 Hcrtounuku Toka. Hanpsokenne n 5/1C https://m.edsoo.ru/f0c4dc2
117 3akon OMa /1 y4acTKa LETH. Bubsmorexa LIOK
DIEKTPHYECKOE COMPOTHBICHHE https://m.edsoo.ru/ff0c4dc2
118 3aBUCHUMOCTh COMPOTUBIIEHUS OAHOPOAHOTO bubmmoreka [JOK

IMMPOBOJAHUKA OT €TI0 IJIMHBI U IIJIOIAaAn
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MOIMCPCUYHOTO CCUCHUSA

https://m.edsoo.ru/ff0c4dc2

Y nenbHOE COMMPOTUBJICHUC BCUICCTBA.

bubmunoreka LIOK

119 )
Permenye 3anau https://m.edsoo.ru/ff0c4dc2
190 I[MocnenoBaTenbHOE, MapaIelbHOE, Butmmorexa LHOK
CMEIIaHHOE COeIMHEHHE TIPOBOHUKOB https://m.edsoo.ru/ff0c4dc2
1 PacuéT pa3BeTBISHHBIX AIEKTPHIECKUX brbnmorexa LIOK
nereit. [paua Kupxroda https://m.edsoo.ru/ff0c4dc2
bu6mmoreka [IOK
122 Pemenne 3anaq https://m.edsoo.ru/ff0c4dc2
Pa6oTa 2eKTpruuecKoro Toka. 3akoH J[xoys brbnmorexa LIOK
123  Jlenma https://m.edsoo.ru/ff0c4dc2
bubmunorexa LIOK
124 Pemenne 3ama
HHICHHE 3a1ad https://m.edsoo.ru/ff0c63b6
125 MOIIHOCTB 3JIEKTPUUYECKOT0 TOKa. TerioBas bubmunoreka LIOK
MOIIIHOCTb, BBIAEISIEMAs HA PE3UCTOPE https://m.edsoo.ru/ff0c64d8
bubmunoreka LIOK
126 P
CHICHHE 3a/at https://m.edsoo.ru/ff0c65f0
127 OJIC u BHyTpEeHHEE CONPOTHUBIICHHUE bubmmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/ff0c6708
128 3akon OMa AJis TOJTHOM (3aMKHYTOH) bu6nuoreka [IOK
AJIEKTPUYECKON e https://m.edsoo.ru/ff0c6820
bu6mmoreka [IOK
129 Pemenue 3agaq https://m.edsoo.ru/ff0c4dc2
130 MoImHoOCTE UCTOUYHHUKA TOKA bu6mmoreka [IOK
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bubmunoreka LIOK
131 Kopotkoe 3ambikanue https://m.edsoo.ru/ff0c4dc2
bubmunoreka LIOK
132 Konnencarop B 11enu NoCTOSHHOTO TOKA https://m.edsoo.ru/ff0c4dc2
but6mmoreka [IOK
133 Pemrenne 3anaq https://m.edsoo.ru/ff0c4dc2
134 Pemienue 3anau no teme "TIoCTOSHHBIN bubmorexa [IOK
SeKTpHdecKHii TOK" https://m.edsoo.ru/ff0c4dc2
135 Pemienue 3anau no teme "TToCTOSHHBIN bubmorexa [IOK
SeKTpHdecKHuii TOK" https://m.edsoo.ru/ff0c4dc2
136 Pemienue 3anau no teme "TIoCTOSHHBIN Bubnmoreka [IOK
SeKTpHdecKHuii TOK" https://m.edsoo.ru/ff0c4dc2
137 OG600IIEHNE ¥ CHCTEMATH3AIUS 3HAHUMN 110 Bubmuorexa TIOK
TeMe "TIOCTOSHHEIH 2IeKTPUUECKHi TOK" https://m.edsoo.ru/ff0c4dc2
138 KontponbHas pabora 1o Teme "TIoCTOSHHBIHA Bubmuorexa TIOK
SeKTprYecKuii TOK" https://m.edsoo.ru/ff0c4dc2
DnekTpuyueckas MpOBOAUMOCTD Pa3INYHBIX Bu6muotexa [JOK
139 BELIECTB. DJIEKTPUUECKHUI TOK B METaJlIaX. https://m.edsoo.ru/ff0c4dc2
CBepxnpoBOIUMOCTb
DJIEKTPUUYECKUH TOK B paCTBOpax U bubnuotexa [JOK
140 paciuiaBax 3JIEKTPOJIUTOB. 3aKoHbl Dapajes https://m.edsoo.ru/ff0c4dc2

JUTS DJIEKTPOIN3a
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141

DJIEKTpUYECKUH TOK B razax. [lnazma

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

142

DNeKTpUYeCcKU TOK B BakyyMme. BakyymHbie
pUOOPBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

143

DNEKTPUUECKUM TOK B IIOJIYTIPOBOJHUKAX

bubmunoreka LIOK
https://m.edsoo.ru/ff0c63b6

144

[TomrynpoBOIHUKOBBIE TPUOOPHI

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c64d8

145

DuU3NYECKU MPAKTUKYM M0 TEME
"M3MepeHune CUiIbl TOKa U HApPsHKEHUS B
LMY TOCTOSIHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIIBHBIX
npu6opoB" uiH "3HAKOMCTBO € IIUPPOBOH
nabopatopueii o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUUUH MPH
MOMOIIY KOMITbIOTEPHBIX AATYUKOB"

146

®u3nyecKui MpakTuKyMm no teme "M3yuenue
HEPAaBHOMEPHOI'O ABMKEHHUSI C LIENBIO
OIpeziesIeHUs] MTHOBEHHOU ckopocTu"

147

DuU3NYECKU MPAKTUKYM M0 TEME
"H3mepenune yCKoOpeHus mpu
NPSIMOJIMHEITHOM paBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHOHN MJIOCKOCTH' WU
"UccnenoBaHue 3aBUCUMOCTH ITYTH OT
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"3mMepeHune ycKopeHHsi CBOOOIHOTO
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nafgeHus" win "N3yuenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil NpakTukyM 1o teme "M3yuenue
JBUKEHMS TEJIa 110 OKPYKHOCTH C
MOCTOSIHHOW 110 MOZYJIIO CKOPOCTbIO" MITH
"UccnenoBanue 3aBUCUMOCTH MEpUOa
oOpalieHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH CUIIBI TPU
JBIDKEHUH OpycCKa 110 HaKJIOHHOM
mmockocti" unu "[IpoBepka runoTesbl o
HE3aBUCHMOCTH BPEMEHU JIBUXKEHUS OpycKa
10 HaKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTostHuEe OT €ro Macchl"

151

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
unu "M3yueHne ABUKEHUS CUCTEMBI TEJl,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOU Yepe3
TErkuii O0JIoK"

152

DuU3NYECKU MPAKTUKYM M0 TEME
"Uzmepenne koddduirerTa TpeHus mo
BEJTMYMHE YTIIOBOTO KO3 PHUIIUCHTA
3asucumoctu Frp(N)" wmm "HccnenoBanue
JBIDKEHUS OpyCKa MO0 HAKJIOHHOM MJI0CKOCTH
C mepeMeHHbIM K03 punmenTom Tpenus"”
iy "M3ydeHne ABM>KEHUS Ipy3a Ha Bally C
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TpeHuem"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue ycinoBUN paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS"
M "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" uiu "H3ydenue
YCTOMUMBOCTHU TBEPAOIO TEJA, UMEIOILEr0
mIomaas onops"

154

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHune uMIryjabca Tena o TOpPMO3HOMY
nytu" win "V3mepeHne Cuilbl TSIru, CKOPOCTH
MOJIENIN 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMITYJIbCOM CHJIBI" MJTH
"HccnenoBanve coXpaHEHHs] UMITYJIbCA MTPU
ynpyrom B3aumozeiicrsun" wim "M3mepenne
KMHETUYECKOW SHEPTUU TeJa 10 TOPMO3ZHOMY
nyTu"

155

®u3nyecKui MpakTuKyMm no teme "M3yuenue
U30TEPMHUECKOTO Iporecca (PeKOMEHA0BaHO
UCTIOJIb30BaHue LU(POBOit TabopaTopun)"
M "M3ydeHne n30XopHOro npouecca’ win
"N3ydenne n3obapHOTO mporecca’ uim
"IIpoBepka ypaBHEHUs cCOCTOSTHUA"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue yaenbpHON TenI0EMKOCTH" U
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiecTBa" win "MccnenoBanue aanabaTHOTO
npouecca" uin "M3ydueHne B3auMOCBA3H

62




SHEPIUU MEXMOJIEKYIIIPHOTO
B3aUMOJICHCTBUS U TEMITEPATypPhbl KATICHHS
JKUAKoCTER"

157

®uznyeckuil NpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEHN MCTIapeHUs )KUIKOCTEN"
wiu "M3MepeHue yaeapHON TEIIO0ThI
raByieHus apaa’ win "M3ydyeHue cBOMCTB
HAaChIEHHBIX NTapoB" win "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl MapoB B nomenieHnn". Mamepenue
K03 (UIIMEeHTa TOBEPXHOCTHOTO HATSHKCHHUS

158

DuU3NYECKU MPAKTUKYM M0 TEME
"HaGmroienre mpeBpalieHus SJHepruu
3apsHKEHHOTO KOH/IEHCATOpa B YHEPTHIO
n3IydeHus ceeronuoaa’ wim "M3yuenue
MPOTEKAHUs TOKA B LIETIH, COEpKAIICH
KoHAeHcarop" win "Pacnpenenenue
PA3HOCTH MOTSHIIMANIOB (HANIPSDKEHUS ) TIPU
MOCJIEI0BATEILHOM COCIMHEHUH
KOHJICHCAaTOPOB"

159

Du3n4eCcKuil IPaKTUKYM 110 TEME
"HccenoBaHue CMEIIAaHHOIO COEIUHEHUS
pe3ucropoB” unu "M3mepeHue yaenapHOro
COINPOTHUBIIEHUS] IPOBOJAHUKOB" MIIH
"HccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HanpspKEHU 715 JTaMITbl HaKaTuBaHUA'"

160

Du3n4ecKuil IPaKTUKYM 110 TEME
"HabmoneHue anmekrponusa’ uin
"N3mepenue 3apsia 0JHOBAJIECHTHOTO HOHA"
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uin "HccnenoBanue 3aBUCUMOCTH
COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temnepaTtypbl’ uinu "CHsITUE BOJBT-
aMITIEpHOM XapaKTEPUCTUKHU auozaa'

161

PesepBHeIil ypok. O6o0IIeHNHE 1
cucremMatTu3anus 3HAHHUHU 110 TEME
"KunemaTtuka"

162

PesepBHeIil ypok. O6o0IIeHHE 1
cUCTeMaTH3allus 3HaHUI [0 TeMe
"Tunamuka"

163

PeseprubIil ypok. O6001IeHNE 1
cucreMatusanys 3HaHui mo treMe "CraTtuka
TBepJoro Tena'"

164

PeseprubIit ypok. O6001IeHNEe 1
cUCTeMaTu3alus 3HaHu 1Mo TeMe ""3aKOHEBI
COXpaHEHUs B MEXaHUKE"

165

PesepBHsIil ypok. O6o0IIeHHE 1
cucTeMatu3anys 3HaHui 1o tTeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKO Teoprn”

166

PesepBHsIil ypok. O6o0IIeHHE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"Tepmonunamuka. TennoBble MalTUHbI"

167

PeseprubIil ypok. O6001IeH e 1
cucremMaru3anus 3HAHHUHU 110 TEME

"ArperatHble cocTOsiHUS BelecTBa. da3oBbie

nepexonr"

168

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3aIHs 3HaHUH 110 TeMe
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"OnexTpuueckoe noiue"

PeseprubIil ypok. O6001IeHNE 1
cucremMatTu3anus 3HAHUHU 110 TEME

169 | . . Y 1
HOCTOSIHHBII/I BJIGKTpI/I‘-IeCKI/II/I TOK .
Umoeosas nposepounas paboma.
PeseprubIil ypok. O6001IeHNE 1
170 cucTeMarusanys 3HaHui mo treMe "Toku B 1

pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

170

16
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrtpoabusie IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchbl
BzaumonelicTBre MOCTOSHHBIX MAarHUTOB U
but6mmoreka [IOK
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
https://m.edsoo.ru/ff0c9778
I'mnote3a Ammepa
Bekrop marautHON naaykimy. [Ipunimn
2 cyIle EOSI/ILH/H/I MaFHI/ITHzIX noneﬁp JInaun 1 buGnnorexa LIOK
yrep . ’ https://m.edsoo.ru/ff0c98fe
MarHUTHOW MHIYKIIMH
3 MarsuTHO€ 110J1€ IIPOBOJHUKA C TOKOM. 1
OnbIT OpcTena
bubmunoreka LIOK
4 Cunta Amrmepa, e€ HanpaBiIeHHE U MOIYJIb 1
p p Y https://m.edsoo.ru/ff0c9ac0
bubmunoreka LIOK
5 Pemenne 3amau 1
a https://m.edsoo.ru/ff0c9df4
6 [Ipumenenue 3akoHa AMriepa. |
DIIEKTPONU3MEPUTEILHBIEC TTPHUOOPHI
Cwuna JlopeH1ia, e€ HanpaBJIeHHE U MOAYb.
7 I[BI/I)KGHI/II)G 3a sDKeHHOII"; JaCcTHUIILI B ’ 1 buGnnorexa LIOK
p https://m.edsoo.ru/ff0cal50
OJIHOPOJIHOM MarHUTHOM I10JI€
2 Pewienune 3anau. Bxoonas npogsepounas 1 bu6nuoreka [IOK
paboma. https://m.edsoo.ru/ff0ca600
9 Pa6ota cunel Jlopenna 1
Bubmuoreka IIOK
10 Pemenue 3agau 1 s

https://m.edsoo.ru/ff0cab82
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11

MaruuTtHoe 1moJie B BEIECTBE.
deppoMarHeTuKy, napa- u JuaMarHeTUKu

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

OcHOBHBIE CBOHCTBA (peppOMarHeTUKOB.

but6mmoreka [IOK

12 [Tpumenenue peppoMarHeTHKOB https://m.edsoo.ru/ff0caf06
13 Pemenue 3agay mo reme "MarautHoe nose"
bubmmoreka [JOK
14 Pewenne 3anau no reme "MarnutHoe nose" hitps://m.c dsofru JE0cb820
15 SIBneHne ANeKTPOMArHUTHON MHAYKIUH. bubmmoreka [JOK
IToTok BekTOpa MArHUTHON MHIYKIIMU https://m.edsoo.ru/ff0cb9c4
bubmmoreka [JOK
16 SAC mHayKUAH https://m.edsofru/ffchb%
17 3aKOH JIEKTPOMArHUTHON MHAYKIUU bubmmoreka [JOK
®Papanes https://m.edsoo.ru/ff0cbd34
18 Buxpesoe anexrpuueckoe noiue. Toku Pyko
19 OJIC MHAYKIIUY B IBUKYIINXCS bubnuoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/ff0cc324
20 Pemenue 3anau
2 lpasio Jletua ngs?;;fsgsifzimccaﬂ
2 NunykruBHocTh. KaTyilika HHAYKTUBHOCTH B bu6nuoreka [IOK
LEIIH IIOCTOSIHHOT'O TOKAa https://m.edsoo.ru/ff0cccOc
7 SBnenne camonnaykuuu. IJ1C bu6nuoreka [IOK
CaMOMHIYKLIU https://m.edsoo.ru/ff0ccfe0
24 DHeprusi MarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHMTHOE M0JIE
25 Pemrenne 3agau bubmorexa HOK

https://m.edsoo.ru/ff0cc618
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26 O06o001IeHre U CUCTEeMaTH3aIisl 3HAHUH 110 bubmuoreka [{OK
Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0cd350
7 KonTtponsHas pabora o Teme bu6nuorexa [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/ff0cd4e0
)3 KonebarenbHas cucrema. CBOOOIHEBIC bubmuoteka [JOK
KoJjeOanus. ['apMoHYecKre KoaeOaHus https://m.edsoo.ru/ff0cd7f6
79 Kunematnyeckoe u TMHAMUYECKOE OMUCAHUE bubmoreka [IOK
KOJIeOATENbHBIX IBIKEHUI https://m.edsoo.ru/ff0cd67a
DHepreTuyeckoe onucanue. Beios
30 JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX Bbubmunoreka LIOK
KOJICOAHUH M3 UX SHEPTETHYECKOTO U https://m.edsoo.ru/ff0cddle
KHHEMATUYECKOTO OTTUCAHUS
. bubmuoreka [IOK
31 AmmumTysia u $asa konebarmi https://m.edsoo.ru/ff0c9778
[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOAHUM
32 MaTreMaTH4ecKoro MastHuka. [lepuon buGnnorexa LIOK
. https://m.edsoo.ru/ff0c98fe
CBOOOJTHBIX KOJICOAHUH TTPY>KUHHOTO
MasTHHKA
3 3aryxatomue Konebanus. BelHyX/1eHHBIE
KoneOanus. Pe3onanc
bubmunoreka LIOK
34 Asrokonebans https://m.edsoo.ru/ff0c9ac0
bubmunoreka LIOK
33 Peerve 3axas https://m.edsoo.ru/ff0c9df4
16 VYpok-koHpepenuus "MexaHHUECKUE
KOJIeOaHMsI B My3bIKQJIbHBIX HHCTpyMEHTax"
37 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH 110 bubmoreka [{OK
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teMme "MexaHuueckue kKoieoanus"

https://m.edsoo.ru/ff0cal50

DJEeKTpOMarHUTHBIE KOJICOAHUSI.

but6mmoreka [IOK

38
KonebarenpHbIi KOHTYP https://m.edsoo.ru/ff0ca600
®opmyna Tomcona. CBsi3b aMILTATY b
39 3apsiia KOHJIEHCAaTOpa ¢ aMIUTUTY A0 CHIIbI
TOKa B K0JIeOaTeTbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUH B UJI€AJIbHOM bubmmoreka [JOK
KOJIe0aTeTbHOM KOHTYPE https://m.edsoo.ru/ff0cab82
3aTyxaolIlue 3JIeKTPOMAarHUTHbIE
41 KkoneOanust. BeIHyXIeHHbIE buGnnorexa LIOK
' 4 https://m.edsoo.ru/ff0cad58
AIEKTPOMArHUTHBIE KOJICOaHUS
47 IIepemennsblii TOK. Pe3uctop u KoHAEHCATOD bu6nuoreka [IOK
B LIENIU [IEPEMEHHOI0 TOKa https://m.edsoo.ru/ff0caf06
43 Karymika uHIyKTUBHOCTHU B L€
MEPEMEHHOTO TOKa
44 3akoH OMa AJis 3JIEKTPUYECKOM 1enu bubmmoreka [JOK
TIEPEMEHHOTO TOKA https://m.edsoo.ru/ff0cb820
MomHOCTb IEPEMEHHOIO TOKA.
45 AMIUIUTYJHOE U JEUCTBYIOIIEE 3HAUCHUE bubmmorexa IOK
% 4 https://m.edsoo.ru/ff0cb9c4
CHWJIBI TOKA U HATIPSDKEHUS
46 Pe3onanc B 3J1€KTPHUUECKON LIETH bubmmorexa IOK
P https://m.edsoo.ru/ff0cbb86
bubmunoreka LIOK
47 Pemenue 3anau
A https://m.edsoo.ru/ff0cbd34
Wneansubrif Tpanchopmatop. [Ipoussonctso,
48 nepeaaya u NoTpedsieHUe FIEKTPUIECKOH

SHEPTUu
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OKOJIOTUYECKUE PUCKU IIPU TPOU3BOJICTBE

49 anekTposHepruu. KynbTypa nucnosib30BaHus bubmorexa [IOK
5 https://m.edsoo.ru/ff0cc324
3JIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

50 Pewienue 3ampau

bu6nuoreka [IOK

31 Pemerre saa< https://m.edsogru/ffOccaM

5 O06o001IeHrne U cuCTeMaTH3aIs 3HAaHUH 110 bubnuoreka [JOK
TeMe "DIeKTpOMarHUTHbBIE KoJieOaHus" https://m.edsoo.ru/ff0cccOc

53 MexaHnnyeckue BOJIHbI. XapaKTEePUCTUKU bubmmoreka [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0ccfe0

54 CBoiicTBa MEXaHUYECKUX BOJIH

bubmmoreka [JOK

55 3ByK. XapakTepUCTUKH 3BYKa hitps://m.c dsofru 0CC6LR

56 Wndpassyk u ynprpassyk. Lllymosoe bu6bnuorexa [IOK
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0cd350

bu6nuoreka [IOK

37 Pemterrte 3aza https://m.edsogru/ffOcd%O

53 DNeKTpOMarHuTHbIe BOJHBI. M3nyuenue bu6nuoreka [IOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0cd7f6

59 DHeprus MMEKTPOMAarHUTHBIX BOJIH. bu6nuoreka [IOK
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/ff0cd67a
[IIkana 31eKTPOMAarHUTHBIX BOJIH.

60 [IprMeHeHue 3JIeKTPOMarHuTHBIX BOJIH B bubmorexa [IOK
TeXHUKe 1 GbITy https://m.edsoo.ru/ff0cddle
[IpuHIMIBI paTUOCBSI3U U TETICBUACHHUS.

61 PaI.)I[I/IOL:IOKaI_II:/ISII.[ 3neKTp0MarHI/ITHI(§e bubnnorexa LIOK

3arpsi3HEHUE OKPYKAIOIIEH CpelIbl

https://m.edsoo.ru/ff0ced22
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KonTponpHas padora no Teme "Konebanus u

bubmunoreka LIOK

62 BOJIHBI" https://m.edsoo.ru/ff0cf02e
63 Cgert. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHusl CBeTa
64 Pemenue 3aga4 Ha IpUMEHEHHUE 3aKOHA bu6nuoreka [IOK
MPSAMOJIMHEITHOTO PacpOCTPaHEHHUS CBETA https://m.edsoo.ru/ff0cf862
65 Otpaxenue ceta. [lnockoe 3epkano. bubmmoreka [JOK
Cdepuuaeckoe 3epkano https://m.edsoo.ru/ff0cfad2
[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCUTEJIbHBIN NTOKA3aTeNb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpaXKEHUE. bubmorexa [IOK
. https://m.edsoo.ru/ff0cfc68
[IpenenbHBIN Yol MOJTHOTO BHYTPEHHETO
OTpakKeHUS
67 Pemienue 3aga4 Ha MpUMEHEHUE 3aKOHOB bubnmoreka [JOK
OTpaXKEHUA U MPETOMIICHUS CBETA https://m.edsoo.ru/ff0ct610
68 Xon aydeit B mpusme. Jlucnepcus cBerta. bu6nuoreka [IOK
CnoxHbIN cocTaB Oenoro csera. LBer https://m.edsoo.ru/ff0cfel6
69 JInn3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs bubmmoreka [JOK
CUJIa JIMH3BI https://m.edsoo.ru/ff0cffc4
70 [TocTpoenne n3obpakeHu B IMH3aX U UX Bu6muotexa [JOK
cucTeMax. Y BEJIMYEHHE JINH3BI https://m.edsoo.ru/ff0d015e
Pemenue 3anau Ha nocTpoeHue
71 NU300paKeHMIA, TTOTYYaeMBIX C TOMOIIBIO bubnmorexa LHOK
https://m.edsoo.ru/ff0d04a6
JIUH3
72 ['1a3 kak onTuyeckas cucremMa
7 Pemenne 3amau. [Ipenensr npuMeHUMOCTH bubmmoreka [JOK

reOMETPUYECKON ONTUKHU

https://m.edsoo.ru/ff0d0302
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bubmunoreka LIOK

74 C
KOpOCTb CBETA U METO/IbI €€ U3MEPEHUS hitps-//m.cdsoo.rw/ff0d09 1a
but6mmoreka [IOK
75 criepcusi cBeTa
Jluctiepens caer https://m.edsoo.ru/ff0dOafa
but6mmoreka [IOK
76 nu
HTepepenia crera https://m.edsoo.ru/ff0dOafa
77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS bu6nuorexa [IOK
HaOJI0IeHNsT MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/ff0d0ca8
73 Pemenwue 3anau. Ilposepounas paboma 3a 1 bubnmoreka [JOK
nony2o0ue https://m.edsoo.ru/ff0d0fd2
79 [Ipumenenne naTEpHEpEeHINH
but6mmoreka [IOK
80 Jladpaxums ceera https://m.edsoo.ru/ff0d1162
81 JudpakunonHas pemeérka. Y cioBue bu6nuorexa [IOK
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/ff0d1356
but6mmoreka [IOK
2 P
8 crieHie saat https://m.edsoo.ru/ff0d0e38
23 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuorexa [IOK
[Honsapusanus ceera https://m.edsoo.ru/ff0ced22
bu6mmoreka [IOK
4 P
8 crieHie saat https://m.edsoo.ru/ff0cf02e
85 CBeTOBBIC ABJICHUS B IPUPOJIE
26 O060011IeHNE U CUCTEMATHU3AaIUs 3HAHUN 110 Bbubmunoreka LIOK
teMe "OnTtuka" https://m.edsoo.ru/ff0cf862
Bbubmunoreka LIOK
87 KoHnTtponbHast paborta mo teme «OnTuka hitps://m.cdsoo.ru/fl0cfad?
. bubmoreka [{OK
88 ['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

https://m.edsoo.ru/ff0cfc68
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MEXaHUKH. 3aKOHBI QJICKTPOANHAMUKHU U
IMPUHIMIT OTHOCHUTCIBHOCTHU

ITocTynatsl cienuanbHOU TEOPUU

but6mmoreka [IOK

89 OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf610
[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJL.
[IpeoOpazoBanus Jlopenma. Ycnosue
90 IpUYUHHOCTH. OTHOCUTENBHOCTh bubmmorera LOK
OJTHOBPEMECHHOCTH. 3aMe/IJICHHE BPEMEHH 1 hlips: predsoury Hlelelo
COKpAIIIEHUE JITTHHBI
01 DHEPrus U UMITYJIbC PEIATUBUCTCKON bu6nuoreka [IOK
YacTHUIIBI https://m.edsoo.ru/ff0cffc4
9 CBs13b MacChl ¢ SHEPTUEH U UMITYJIbCOM bubnmoreka [JOK
PETMATUBUCTCKON YaCTHUIIbl. DHEPTHS TOKOS https://m.edsoo.ru/ff0d015¢
93 PaBHOBECHOE TEMIOBOE U3ITYyUECHHE bubmorexa [IOK
https://m.edsoo.ru/ff0d04a6
94 3akoH cmenieHus: Buna
bubmmoreka [JOK
95 I'unote3a M. Ilnanka o kBanTax. ®oToHbI hitps://m.c dsofru 040302
bubmmoreka [JOK
o6 DHEpIHST H UMY TbC (OTOHA https://m.edsofru/fdeO%a
97 ®otoadppext. Onpiter A. I'. CTonerosa. Bu6muotexa [JOK
3akonsl pororddexra https://m.edsoo.ru/ff0dOafa
98 YpaBHenue DitHmTeitHa 1151 poTodddexra. bu6nuoreka [IOK
"Kpacnas rpanuna” potorddexra https://m.edsoo.ru/ff0d0afa
bu6nuoreka [IOK
99 Hasnenue cera. OnbiTel [1. H. JIeOeneBa hitps://m.c dsogru JE0d0cas
100 BonHOBEIE CBOMCTBA YaCTHIL buGnnorexa LIOK

https://m.edsoo.ru/ff0d0fd2
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101

Bounsb! ne bpoins. JlnvuHa BonHbl ae bpoiis
U pa3Mepbl 00J1aCTH JIOKAIN3ALUU
JBUKYILEHCS YaCTUIBI

102 KopnyckynsipHO-BOJTHOBOU Tyallu3M bubmmorexa LIOK
PHyCKyIAp i https://m.edsoo.ru/ff0d1162
bubmunoreka LIOK
103
Judpaxius 31eKTPOHOB Ha KpHUCTaJLIax hitps://m.cdsoo.rw/f0d1 356
Cnenugurka u3MepeHuil B MUKPOMHUPE.
104 COOI”J-T[HE)HIGHI/IH Hel(;n e eHéHH:CTepr bubmmorexa LIOK
. pedt https://m.edsoo.ru/ff0d0e38
['eitzenbepra
bubmunoreka LIOK
105 P
CUICHHE rpaduHecKiX sana: https://m.edsoo.ru/ff0ced22
. bu6mmoreka [IOK
106 P
CUICHHE PaciCTHbIX 33131 https://m.edsoo.ru/ff0ctf02e
KonTtponbHast pabora mo temam: "OCHOBBI
107 CTO", "KopnyckyasipHO-BOJIHOBOM
ayanu3m"”
108 OMNBITHI 110 UCCIETOBAHNUIO CTPOEHHUS ATOMA. bubmmoreka [JOK
[Tnanerapnas monens atoma Pezepdopaa https://m.edsoo.ru/ff0cf862
Bbubmunoreka LIOK
109 Hocrysnatet bopa https://m.edsoo.ru/ff0cfa42
110 Buns! criektpoB. CekTp ypoBHEN SHEPTUU bubnmoreka [JOK
atoma BOJIOpOJa https://m.edsoo.ru/ff0cfc68
111 CHoHTaHHOE U BBIHYK/IEHHOE U3JIy4YE€HUE bu6bnuorexa [IOK
CBETa https://m.edsoo.ru/ff0ct610
bu6mmoreka [IOK
112 JI
asep https://m.edsoo.ru/ff0cfel6
113 Hyxnonnas monens sigpa I'eiizenOepra- Bu6muotexa [JOK
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HBanenko. 3apsig 1 MaccoBO€ YUCIIO sAJIpa.
HN3otonsl. PagnoakTuBHOCTE

https://m.edsoo.ru/ff0cffc4

114

3aKOH pasioaKkTUBHOTO pacnana. CBoicTBa
HOHU3UPYIOUICTO U3JTYyYCHUA. Bmusuue
PAAOAKTUBHOCTHU HA KUBBIC OPTraHHU3MBI.
Ho3zumeTrpus

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d015e

115

OHeprus cBA3U HYKJIOHOB B sipe. S nepHble
cuibl. Jleext maccol aapa. SnepHsie
peakuuu. SnepHeie peakTopsl. [TpoGiembr
YIIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJOTHYECKUE ACTIEKThI Pa3BUTHUS SACPHOU
SHEPIreTUKHU

bubmunorexa LIOK
https://m.edsoo.ru/ff0d04a6

116

Metobl perucTpauyy U UCCIIe10BaHUs
BHGMGHTapHBIX qacTum. (DyHl[aMeHTaHBHBIQ
B3aMMOJICUCTBUS. bapnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenune o CtangapTHOM
Mozenu. KBapk-TiitoOHHAss MOJIENb aJIpOHOB

bubmunoreka LIOK
https://m.edsoo.ru/ff0d04a6

117

®usuka 3a npeaenamu CtanniapTHON

Mozenu. TémHas MaTepus U TEMHas SHEPIUsl.

EnmHcTBO hM3nveckoit KapTHHBI MUpa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0302

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIICIOBaHUM

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
pazuoTeecKomnsl, BHEaTMOC(hepHast

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

75



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ACTPOHOMHS

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue

121 3BE3/1bl, IUIAHETHI, UX BUAMMOE JBUKEHUE
Conueunas cucrema. Conaite. ConHeunas

122 aKTUBHOCTh. MicTounuk 3Heprun ConHua u
3BE3
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

123 Jwnarpamma "criekTpanbHbINA KJIacc —
CBETUMOCTB"

124 3Be3/1bI TJIABHOM MOCIIEI0BATEIBHOCTH
Buytpennee crpoenue 38€311. CoBpeMEHHbBIE

125 MPEACTABICHUS O MPOUCXOKIACHUU U
sBotounu CoJiHIA U 3BE3/T. DTallbl )KU3HU
3BE3]

126 Mueunsiii [1yTe — Hama [Manaktuka. Tumbl
ranakTuk. YEpHbIE ABIPHI B sIpax rajJakTHK
Bcenennas. Pacmimpenne Beenennoil. 3akoH

127 Xab6ma. Teopust bonbiioro B3psiBa.
PenukroBoe uznydeHue

128 MacmtaOHas cTpykTypa BeeneHHoii.
MeraranakTuka

129 Hepeménnsie nmpobieMbl acTpOHOMUHT
DuU3NYECKU MPAKTUKYM 10 TEME

130 "UccnenoBanue AeHCTBUSA IIOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

131 @uznyeckuil NpakTUkyM 1o teme "M3yuenue

3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
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132

Du3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue sSBI€HUS 3JIEKTPOMarHuTHOM
UHIYKIUU"

133

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUSA CAaMOMHIYKIUN"

134

®uU3NYECKU MPAKTUKYM M0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasITHUKOB"

135

®uU3NYECKU MPAKTUKYM M0 TEME
"[IpeoOpazoBanme SHEPTUU B IPY>KUHHOM
MasiTHUKe"

136

®uU3NYECKU MPAKTUKYM M0 TEME
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
e MEPEMEHHOr0 ToKa"

137

®uznyeckuil NpakTUKyM 1o teme "M3yuenue
napameTpoB 3ByKOBOW BOJIHBI"

138

®uU3NYECKU MPAKTUKYM M0 TEME
"N3mepeHue nokasaTesis IpeJoMICHUs
crexna”

139

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenune GOKyCHOTO pacCTOSHUS
paccenBarOUX JUH3"

140

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHInn
Y noJsipu3anuu ceera'

141

Du3n4ecKuil IPaKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbca U SHEPTUU
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PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsUKCHHBIX YacTUI] B MATHUTHOM
nosie)"

142

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue nocrossHHOM 1l1aHka Ha ocHOBe
uccienoanus Gporodddexra"

143

DuU3NYECKU MPAKTUKYM M0 TEME
"UccnegoBanue cekTpa pa3peskeHHOro
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHOM Pundepra"

144

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue paiuoakTHBHOTO (hOHA C
UCIIOJIb30BaHUEM J103UMeTpa"

145

DuU3NYECKU MPAKTUKYM MO0 TEME
"HaOaronenus 38€30H0T0 HeOa
HEBOOPY>KEHHBIM TJIa30M C HCIOIb30BaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUH JISI
oTpeieNIeHuUs TIOJIOKEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiylapus 1 sipkue
3BE3bI"

146

O06o00mIeHre U cucTeMaTr3alusl 3HAaHHH.
Posb ¢pu3uky 1 acTpOHOMUM B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLMAJILHOM U 3TUYECKOH cepax
JIEATEILHOCTH YeIOBEKa

147

O0001IEeHUE U CUCTEMATU3ALNS 3HAHUM.
Posb 1 MecTo (pM3KKM U ACTPOHOMUH B
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COBPEMEHHOM HAy4YHOH KapTUHE MUpa

148

O0001eHre U cUCTEMAaTU3aIMs 3HAHU.
Pounb ¢puznueckoit Teopun B HopMupoBaHUH
npeCTaBICHUN 0 (PU3NIECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpPA B
00111eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IIPEJCTABICHUNA O IPUPOJIE

149

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunemaruka"

150

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMme "Kunematuka"

151

O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 110
teme " lunamuka"

152

O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 110
teme "Cratuka TBepAoro rena"

153

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "3aKOHbI COXpaHEHUSI B MEXaHUKe"

154

O06o0011eHne U cUCTeMaTU3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

155

O0o01IeHre U cUCTeMaTU3alus 3HAHUN 110
teme "Tepmoaunamuka. TemioBbie MamHbI"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMme "ArperatHble COCTOSHUS BEILIECTBA.
®dazoBble epexoan"”

157

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "DnekTpudeckoe mnoie"

158

O0001IeHUE U CUCTEMATU3ALMS 3HAHUH 110
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teMme "[10CTOSHHBIN 7eKTpUUECKUil TOK"

159

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
Tteme "Toku B pa3InyHbIX cpepax”

160

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "MarauTtHoe noie"

161

PesepBHeiit ypok. O6o01IeHHE 1
CHCTEMATU3aLMA 3HAHUH 110 TEME
"DneKTpoMarHuTHasE UHAYKIUS"

162

PesepBHeiit ypok. O6o0IeHHe 1
CHCTEMAaTU3aLMA 3HAHUH 10 TEME
"Mexanndeckue konedanus"

163

PeseprubIil ypok. O6001IeHNE 1
CUCTEeMaTH3allus 3HaHH 110 TeMe
"DneKTpOMarHUTHbBIE KOJleOaHus "

164

PeseprubIit ypok. O6001IeHNE U
CUCTEeMaTH3allks 3HaHHU 110 TeMe
"MexaHU4YeCKHE U DJIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHelit ypok. O6o01IeHE 1
cucTeMarusanys 3Hagui mo treme "Ontuka'

166

PesepBHeIit ypok. O6o01IeHHE 1
cucreMarusanus 3HaHui mo reme "OCHOBBI

CTO"

167

PeseprubIit ypok. O6001IeHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"KopnycKynsipHO-BOJIHOBOM Ayain3m"

168

PeseprubIit ypok. O6001IeHNE 1
cucTeMaTu3anys 3Hagui mo treMe "duzuka
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aroma"

PeseprubIil ypok. O6001IeHNEe 1
cucTeMaru3alusa 3HaHui mo reme "duzuka

169 ATOMHOTO SIApa U JIeMEHTapHbIX YacTull". !
Umoeosas nposepounas paboma.
PeseprubIit ypok. O6001IeHNE U
170 CHUCTEMAaTU3alsI 3HAHUHU 10 TEME 1
"OnemMeHTh! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 170 16
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