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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha YypoBHE cpeaHero oOuero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUW M TPeOOBAHMI K pe3ysbTaTaM OCBOECHUS
OCHOBHOW oOpa3oBaTenbHON mnporpammsl, npeactaBieHHsix B I'OC COO, a
Takxke ¢ yu€rtoM (enepanbHOl paboueil mporpammbl Bocniutanus u Konueniuu
npenoaaBanus yueOHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepauun,  peamu3ylONIMX  OCHOBHbIE  00pa30BaTElIbHBIC
IPOTPAMMBL.

[Tporpamma 1o (usuke onpeAenseT 0013aTeIbHOE TPEIMETHOE COAePIKAHHE,
yCTaHABJIMBAET PEKOMEHIYEMYIO TOCIEA0BATEIHLHOCTh N3YUYCHUS TEM U Pa3/ieiioB
y4eOHOTO MpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTHUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4YaroOUIUXCA.
[IporpamMma 1o ¢u3uke AaéT MpeACTaBICHUE O IENAX, COACPKAHUH, OOIIen
CTpaTteruu OOy4YeHHWs, BOCTHUTAHHWS W PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMH
yueOHoro npenMera «Pu3nkay Ha yriayOoa€HHOM ypOBHE.

N3yuenue xypca ¢usuku yriayOiaEHHOTO YPOBHS TO3BOJISIET PEaTn30BaTh
3a/1a4u MPOQPECCUOHATILHONW OpUEHTAIMH, HANPABICHO Ha CO3/IaHUE YCJIOBHM JUIs
MPOSIBIICHUSI CBOMX HWHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOMUMBI JUIS TPOJODKEHHS OoOpa3oBaHUS B
opraHu3anusx MpoPecCHOHATLHOTO 00pa3oBaHUsA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBLHOCTSIM.

B nporpamme mo ¢usNKe ONpeAensroTCs IIAaHUPYEMbIE PE3YJIbTaThl
OCBOCHHMS Kypca (PM3UKM Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusi: JINYHOCTHHIE,
MeTanmpeIMeTHbIe, TMpeaMeTHeie (Ha  yrayonéHHom  ypoBHe).  Haydno-
METOJIOJIOTUYECKOM OCHOBOM JUIsi pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeIMETHBIM M TMPEJAMETHBIM pe3yjbTaTaM OO0YyYalolIUXCsi, OCBOMBIIUX
nporpaMmy 10 (u3MKe Ha ypOBHE CpeaHero ooOimero o0pa3oBaHHUS Ha
yrayOiaEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PpE3yJbTaThl OCBOCHMSI Kypca (UMK Ha yriayOiaEéHHOM
YpOBHE, B TOM YHKCJIE TIPEIMETHBIE Pe3yJIbTaThl MO rojilaM 00y4YeHHUS;

coziepkanue yueoHoro npeamera « Pusnkay mo rojgaM 00ydeHusl.

[Iporpamma 1Mo (Qu3MKE HWMeeT NPHUMEPHBIA XapakTep M MOXET OBITh
UCTIOJb30BaHa YUUTEISIMU (PU3UKH JUTSI COCTABICHHUS CBOMX Pab0YHX MPOTpamMM.

[Tporpamma 1Mo ¢u3HKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEJICH H
NPEIOCTaBISET BO3MOXKHOCTH JUISI peaiM3alliil  Pa3IMYHBIX METOAUYECKUX
MOJIXOJ0B K TPENoJaBaHvl0 (PU3WKH Ha YrayOINEHHOM YpOBHE TPHU YCIOBUHU
COXpaHEHHUs 00s3aTENFHON YaCTH COIeP KaHUA Kypca.



®du3nka Kak Hayka O HamOojee OOMMX 3aKOHaX MPHUPOJbI, BHICTyIAs B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyskaroriem mupe. IIKkoapHbIN Kype GUBMKH — CUCTEMOOOPa3yIOMIUii
Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, NOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
buzmdeckorr reorpadueii MU acTpoHoMmuei. lcronap3oBaHWE U AKTHBHOE
npuMeHeHue (GU3MYECKUX 3HAHUM OINpEeNeInio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, MOJIy4eHHUSI HOBBIX MaTEpHUalOB C 3aJaHHBIMU CBOMcTBamu. M3ydeHue
Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa oOydyaromerocs, B pOpMUpOBAHUE YMEHUI MPUMEHSTh HAy4YHBIH
METO/]1 TO3HAHUS NP BHITIOJHEHUN UMU YY€OHBIX HCCIIEIOBAaHUM.

B ocHoOBY kypca pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJIOKEH
pAI MO, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoea uenocmuocmu. B COOTBETCTBUHU C HEM KypC SIBISETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBiseTcs
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuszanusi ONpeAnoiara€T MCIOJIb30BAHUE
T'YMaHUTAPHOTO TNOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHS
¢u3uku Cc pa3BuTMEeM OOWIECTBAa, a TaKXKE€ C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTHYECKUMHU MPOOIEMaMH.

Hoea npuknaonoit nanpasnennocmu. Kypc pusnku yriayOoaéHHOTO ypoBHS
IIPEANOJIAracT 3HAKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKHX M TEXHOJOTMYECKHUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, M
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEICHUSA JJIEMEHTOB
colepKaHUs, MOCBSIIEHHBIX SKOJOTMYECKHM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHHKH U TEXHOJIOTHUH, a TaKkkKe OOCYKICHHUS
po6JieM pallMOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUECKO 0e30MacHOCTH.

OcBoeHue cofiepkaHusi IporpaMmbl 1o (PU3KKE JOKHO OBITh MOCTPOECHO Ha
IOPUHLKIIAX CUCTEMHO-JESATEIIbHOCTHOrO noaxona. s ¢u3uku peanuzanus 3THX
IPUHLKIIOB 0a3upyeTcsl Ha UCIOIb30BAaHUM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
IOCTOSIHHO JIeHcTByIomero (axkrtopa yuyebHoro mnpouecca. s yriayOn€HHOTo
YPOBHS — DOTO CHUCTEMa CAaMOCTOATENIIBHOIO YYEHMYECKOI'O0 OKCIEPUMEHTA,



BKJIIOYAIOIIET0 ()POHTAIbHBIE YUYEHHYECKHWE ONBITHI MPU HU3YUYEHUU HOBOTO
MaTepuana, JaboparopHbie paboThl U pabOTHl MpakTuKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanuzanuu  (PU3NYECKOrOo TMpakTuKyma. B mepBoM ciydae
MPaKTUKYM npoBoautcs aubo B koHie 10 u 11 kmaccos, mubo mocie mepBoro u
BTOPOTO TOJYrOAWM B KaXKIOM M3 OTUX KiIaccoB. Bropoi cmoco6 — 310
UHTETpalys paboT MNpakTHKyMa B CHCTEMY JIA0OpPAaTOPHBIX paldOT, KOTOpHIE
IPOBOJIAITCSL B TMpoliecce u3ydeHus: paszzaena (temsl). [Ipu atom mox pabGoramwu
IPAKTUKYyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIIEHHOTO BUAA 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme mno (Qusuke cucTeMa yYEHHYECKOrOo IKCIIEPUMEHTa,
7ab0paTOpHBIX pabOT M MpPAKTUKyMa MpEJCTaBiICHA €IUHBIM TNepeuHeM. Brioop
TEMATHKH I 3TUX BHUJOB YUYEHHYECKHX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MPOoLiecca UCXO/s U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu »TOoM oOecneunBaeTcs
OBIIAJICHHE OOYYarONIMMHUCS YMEHUSMHU TMPOBOAWTH TPSIMbIE ¥ KOCBCHHBIC
U3MEPEHHsI, UCCIEeNOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonbiioe BHUMaHHME YAETSETCS PEUICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3amad. [lpu 3TOM [Is1 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SBHO
3a/IaHHOM W HESIBHO 3aJIaHHOM (PU3UYECKOU MOJIENbI0, TTO3BOJISIONINE MPUMEHSTh
U3YYECHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOIO pasjena Kypca, Tak U
UHTETPHUPYS IPUMEHEHHE 3HAHUN M3 Pa3HbIX pa3aenioB. JIJig KadeCTBEHHBIX 3a/1ad
IPUOPUTETOM SIBJISIOTCSL 3a/laHusi Ha OOBsSCHEHHUE/TpelCKa3aHne MPOTeKaHUS
(u3HUeCcKUX SIBJIEHUI W MPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolre BbIOOpa
¢u3nyecKoil MOICIH JIsl CUTYaI[H MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecredeHnio y4eOHOro mporiecca Kypc (QHU3UKU yriayOa&éHHOTO
YPOBHSI Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHusl JOKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHOro kabunera. B kabunere Qu3uMku AOKHO OBITh HEOOXOAMMOE
nabopaTopHOoe OOOPYJOBaHHME ISl BBIIIOJIHEHUS YKa3aHHBIX B IPOTpaMMe IO
¢u3nKe YYEeHHMUECKHUX OIBITOB, JIA0OPATOPHBIX padOT M pPadOT MpaKkTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanimoHHoe o0OopyaoBaHue (OpMUPYETCSs B COOTBETCTBUU C
OPUHLKAIIOM MHHHMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAaHOBKY
HNEPEeYUCIIEHHbIX B MporpaMme Mo (u3MKe KIIOYEBBIX JIEMOHCTpAlMNA s
UCCIIEJOBAHUS  U3yYaeMbIX SBJIEHUH M  TMPOIECCOB, OSMIUPUYECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHECHHM.

JlabopatopHoe 000pymOBaHWE M YYEHUYECKHX TMPAKTHUYECKUX pPaboT
(GopMupyeTcst B BUJIEe TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIEeuMBaeTCs B pacyére



OJIHOTO KOMIUIEKTa Ha JBYX oOydJarmommxcs. TeMaTudeckrue KOMIUICKThHI
Ja00paTOpHOTrO OOOPYIOBAHMS JIOJDKHBI OBITh ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IUMPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HENIIMH U3y4eHUS (PU3UKH B 00111eM 00pa30BaHUU SBIISTFOTCSI:

dbopMupoBaHUE UHTEpEca M CTPEMJICHHS OOy4YaloIMUXCi K HAYYHOMY
U3YYCHHUIO TMPUPOJbI, PA3BUTHE WX HHTEJUIEKTYallbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIeI0BATEIBCKOTO OTHOIIIEHHUS K OKPYKAIOIIKUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUIN OOBSCHSTH SBJICHUS C UCIIOIb30BaHUEM (PHU3UUYECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHue TMPEJACTABICHUN O poiu (U3UKH i1 Pa3BUTUS JAPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peCTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAILHOM  JCSTEIBbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJTOTOBKA K
JanbHelIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHre 3TUX Liened 00ecreurnBaeTcs peleHueM CIEeAyIouX 3a7ad B
poliecce U3yUYeHusl Kypca (PU3NKHU Ha YPOBHE CPEJIHETO O0IIero 00pa3oBaHUs:

IpUOOPETEHHE CUCTEMBI 3HAaHUI 00 0OIUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUsSX,  BKJIOYas  MEXaHWKy,  MOJIEKYJISIpHYIO  (HU3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 2JIEMEHThI aCTPO(DU3UKH;

dbopMupoBaHUE YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS JJIs1 OOBICHEHUS
bU3NYEeCKUX SIBJICHUNA B TPUPOJIC W ISl MPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOGHHE CIOCOOOB pEIICHUs Pa3IWYHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3nyeckoil MOJENbIo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
dbusnyueckold MOJeNH, aneKBaTHOW YCJIOBHSAM 3aJadyd, B TOM 4YHCJE 3a1ad
MHXXEHEPHOI'0 XapakTepa;

NOHUMaHUEe (U3NUECKMX OCHOB W TPUHIIAIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKHUX MPOLECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSITENIbHOTO IUIAHHUPOBAHUS W TPOBEJACHUS
¢bu3nuecKnX OSKCIEPUMEHTOB, aHalW3a W HUHTEpHpeTanuu  uHOOpMaIH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJbTaTa;

CO3/IaHUE YCJIOBUU IS PA3BUTUS YMEHUW NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM JEATENBHOCTH;



pasBuTHE UHTEpeca K chepam nmpodhecCuOHATHHOM e TENHHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBumn ¢ tpeboBanusimu OI'OC COO yriyOnéHHBIH YPOBEHb
U3ydeHHs y4deOHoro mpeamera «@Pu3nMkKa» HAa YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTCs O0O0YYAIOMMMUCS, IUIAHUPYIOIMIMMH  TIPOJOJIKEHUE
0o0pa30BaHuA M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yrinyOnéHHBIM ypOBEHB) Ha YPOBHE CPEJIHETO OOIIero
obpazoBanus orBoauTtcs 340 gacor: B 10 kinacce — 170 gacoB (5 4acoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIO).

[Ipeanaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BbIOOD
NIPOBEJICHUS JIA0OPAaTOPHBIX PabOT M OMNBITOB C YYETOM WHIUBHIYATbHBIX
0COOEHHOCTEH 00yyaroIuXCsl.



COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznea 1. HayuHblili MeTO] MO3HAHNSI IPUPO/BIL.

®dusuka — pyHIaMeHTaIbHas HayKa o npupojie. Haydnblit MeTo o3HaHUS U
METO/IbI CCIIeIOBAaHUS (DU3UUECKUX SIBJICHUIA.

DKCHEpUMEHT U Teopus B Mpoliecce Mo3HaHus npupojsl. Habmogenue u
AKCIIEPUMEHT B (DU3UKE.

Cnocobbl m3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3myeckux  BenuuuH  (aOCoONOTHAsS U
OTHOCHTEJIbHAs).

MopenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPAOE TENO, HUACAlbHAs KUAKOCTb, HACANbHBIA Ta3, TOYEUHbIN
3apsan). ['unoresza. ®usnyeckuid 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. PuznyecKas
TEOpHS.

Ponp u Mecto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUUECKOMN JESATETLHOCTHU JIIOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomeol, npaKkmuKym.

MN3mepenne cuibl TOKa W HANpsDKEHUST B IIEMK MOCTOSHHOTO TOKa MpU
MOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBbHBIX TPUOOPOB.

3HaKoMCTBO ¢ LU(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJIMUMH MPU MOMOITU KOMITBIOTEPHBIX JATUUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUYKEHHSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a/1a4u MEXaHUKHU.

Paaunyc-BekTop MaTepuadbHOM TOYKHU, €r0 MPOEKIMU HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpocTh (CpedHsisl CKOPOCTh, MTHOBEHHAs CKOPOCThb) M
YCKOpPEHUE MaTepuaJbHOW TOYKH, MX MPOEKIUU Ha OCHU CHUCTEMBI KOOpJUHAT.
CnoxeHue nepeMenieHui U CI0KeHue CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPAMOJIUHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€pUaIbHONW TOUYKU OT BPEMEHHU M UX
rpaduKy.

CBobOomHOE mMajeHWe. YCKOpeHHe cBOOOTHOro majeHus. JIBukeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHU U UX TpaPUKH.



KpuBonunennoe nBwxeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
LlenTpocTpemuTenbHoe (HOPMaAIbHOE), KacaTelbHOE (TaHTEHIIMAIBHOE) U TOJHOE
YCKOPEHUE MaTepUaIbHOU TOUKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JNBUKCHHE CHapsIOB, LEMHbIE, MIECTEpEHYATHIE W pPEMEHHBIE NEpeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cuctembl OTCYETA, WILTIOCTPAUsl KMHEMATUYECKUX XapaKTEPUCTUK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune naBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpagnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B pEIyKTOpE.

CpaBHeHUME TyTEW, TPACKTOPUW, CKOPOCTEN JBHXKEHUSI OJHOTO U TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomuol, npakmuKxkym.

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIENBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

N3smepenune yCkopeHUs: MpU NPSAMOJIMHEWHOM PABHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnepoBanne 3aBUCMMOCTH IMYTH OT BPEMEHM IMPH PAaBHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuenne paBwKeHHWS Tena, OpOIIEHHOTO0 Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSMOW MPOMOPLUHUOHAIBHOM 3aBUCUMOCTH MEXKIY JATbHOCTHIO
MOJIETA U HAYAIIbHOW CKOPOCTBIO TEa.

N3ydyeHne nBHKEHHS Tella MO OKPYKHOCTH C MOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHOJia OOpAIIeHHs] KOHMYECKOTO0 MasTHHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh TPAaBUTALMOHHON H
WHEPTHON MacCBhl.

Cuna TsecTdu. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MAJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod MMHPOTHL. JIBIKeHHE
HeOECHBIX TeJl U UX cyTHUKOB. 3akoHbl Kennepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHHsI CKOJBKEHHS U CUJa TPEHUS
nokosi. Koaddumment tpenus. Cuna CONPOTUBICHUS NPU JABHKECHUM Tejla B
YKUJIKOCTH WJIU rase, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBLHOTO JIBUXKEHUS.

Hasnenune. 'mapocratnueckoe gasienue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne paByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIEWM  MNPWIOKEHHBIX K TeIy CHI C
MIPOM3BEICHUEM MACCHI TEJIA HA €70 YCKOPEHUE B MHEPLIMATBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBHS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JBUKEHHUS OpycKa Mo
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.



HccnenoBanne 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HUKAIOLIUX B NPYXKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uyepes
NETKui OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

WccnenoBanue nBuxeHust Opycka Mo HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOrO Teia. MOMEHT CHJIBI OTHOCHTENBHO OCH BpalleHus. llnedo cuisbl.
CnoxeHune cuil, MPUIOKEHHBIX K TBEpHoMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuyHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIbHBIN KPaH, peLIETYATHIE KOHCTPYKLIUU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHnne ycTOMYNBOCTH TBEPAOTO TEJNIA, UMEIOIIETO TUIOIIAIb ONOPBI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynec maTepuanbHON TOYKHM, CHCTEMBI MAaTEPUAIBHBIX TOUEK. LleHTp Mace
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunertnueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.



[lorennuanbHple W HENOTEHIMAJIbHbIE CWIbl. lloTeHHManbHas >SHEpPrus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
JHEprusl Tena B OAHOPOJHOM TIpaBUTALMOHHOM Iojie. IloreHinumanbHas sHeprus
TeJa B TPaBUTALIMOHHOM II0JIE OJTHOPOJHOTO Iapa (BHYTpU W BHE mmiapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUYECKAs! CKOPOCTb.

Cs3b pabOThl HEMOTEHIUAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKON
SHEPIrUM CUCTEMBI TEJ. 3AKOH COXPAaHEHUSI MEXaHUUECKON IHEPTHH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn il WACAIBHOM KUAKOCTH KakK CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJOMET, KOMEpP, MPYKUHHBIA THUCTOJIET, THUPOCKOI, (UTypHOE KaTaHWE Ha
KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

N3MepeHune MOLHOCTU CUJIBI.

H3MeHeHue 3Hepruu Tejla PU COBEPLIEHUU PaOOTHI.

B3auMmHbIe mNpeBpanieHUss KUHETUYECKOM W IIOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJIO CUJIbI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpPruu Mpu CBOOOIHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

N3mepenne nMmnyibca Tenna no TOpMO3HOMY ITyTH.

N3mepeHue cuibl TATH, CKOPOCTH MOJENH AJIEKTPOMOOWIISE W MOILIHOCTH
CHUJIBI TSATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHEeHHs] UMITYJIbCA IIPU YIIPYTOM B3aUMOICVICTBHM.

N3mepenne KNHETHYECKOW SJHEPTUHN TeJla 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHUS MOTEHIIMAIBLHON YHEPTUH MPYKUHBI C pabOTOM CUIIBI
TPEHUSL.

Onpenenenne pabOTHI CWIBI TPEHHUS TPH JABIKCHUHM Tella MO0 HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJANHAMMKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOT Meopull.

OcHOBHbBIE TMOJOXKEHUS MOJEKyJsipHO-KuHeTHueckoi Teopun (MKT), wux
onbITHOe oOocHoBanue. Jluddysus. bpoyHoBckoe aBmKeHHE. XapakTep
JNBW)KEHUSI W B3aMMOJCMCTBUS 4YacCTHI] BewlecrBa. Mojaenu CTpoeHusi Ta3oB,
KUIKOCTEH U TBEPABIX T M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JITHX



Mozene. Macca u pasmepsl Mosiekyn (aromoB). KonnudecTBo BelecTsa.
IToctrostnHass ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crmocoObl e€ u3Mmepenus. [llkana
temnepatryp Llenascus.

Mogenp uaeabHOrO ra3a B MOJIEKYJAPHO-KMHETUUYECKONW TEOPUU: YACTUILIBI
rasa JIBH>KYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
Temneparypa (umkana temnepatryp KensBuna). 3akon Jlanbrona. M3omponeccsl B
UJCAIbHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
Ipe/ICTaBIIEHHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBs3p  MeXIOy JaBIEHUEM M CPEIHEHM  KHUHETUYECKOW  DSHEpruewu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH HICAIBHOTO Ta3a).

CBs13b a0COJIIOTHON TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEeAHEH
KMHETUYECKOW YHEPrUeH MOCTYNATEIbHOIO TEIIOBOrO JABUKEHUS €€ YACTHIL.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MolydYeHue HaHOMATEPUAJIOB.

Hemoncmpayuu.

Mojienu IBUKEHHS YaCTHUI] BELIECTBA.

Monens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOI'O JIBUKEHUS.

Juddy3us xxugkocTen.

Mopens onsita LlTepHa.

[IpuTskeHne MOJIEKyII.

Moienu KpuCTaININYECKUX PEIIETOK.

HabGnronenue u ucciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomot, npaKmMuKym.

HccnenoBanne 1mporecca YCTaHOBICHMS TEIUIOBOIO PABHOBECUS IPH
TETI000OMEHE MEXKTy TOpsYei U XOJIOHOU BOJOM.

N3yuenune wH30TEpMUYECKOro mpouecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
1udpoBoit 1abopaTopun).

N3ydyeHnne n30xopHOTO Mporecca.

N3yuenune nzobapHOro mnpoiuecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEWIHUX YCJIOBUM s
TEPMOJIMHAMUAYECKOW CHUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUYECKOW CUCTEMbI KaK CPEJHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOLINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CaMOnpoM3BOJIbHAS — penakcaius
TEPMOJANHAMUYECKON CUCTEMBI K TEILNIOBOMY PAaBHOBECHIO.

Mogens uleanbHOro ra3a B TEPMOJMHAMHKE — CHUCTEMa YpPAaBHEHHUIA:
ypaBHeHue MenaeneeBa—KiianelipoHa U BBIpAXXEHUE U1 BHYTPEHHEW JHEPTUM.
VYcnoBus MPUMEHUMOCTH 3TOM MOJIENN: HU3KAsl KOHUEHTpaUus YacTHUILl, BHICOKHE
TEeMIIepaTypsl. BeipaxkeHue Uisi BHYTpEHHEN SHEPrUU OAHOATOMHOTO MIEATbHOIO
rasa.

KBa3zucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHas paboTa B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-1uarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMUYECKOH  cUCTeMbl  0e3  coBepuieHust paboTbl. KonBekius,
TEIJIONPOBOIHOCTh, U3TyUEHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tema. YaenbHas W MOJISIpHAs
TEIUIOEMKOCTH BellecTBa. YpaBHeHUE Maiiepa. YaenpHas TEIoTa CropaHus
ToruiMBa. Pacuér koauuecTBa TEIUIOTHI Tpu  Temionepenade. I[lonstue 06
aauabaTHOM MpoIIecCe.

[lepBblli 3aKOH TepMOAMHAMUKM. BHyTpeHHsAss »sHeprus. KosmuectBo
TEIJIOTBI W paboTa Kak Mephl  H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKU [iJI1 PABHOBECHBIX IMPOLECCOB: Yepe3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHCTEMBI MPOXOJUT
eIMHCTBEHHAs aguadaTa. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpMOJMHAMHMKM JJIi  HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TNepeAaTh TEIUIOTY OT 0oJiee XOJ0AHOro Teja K 0oJjiee HarpeToMy 0e3
komrneHcanuu (Kinaysuyc). HeoOGpaTuMocTs mpupogHbIX MPOIECCOB.

[Tpunnumne! nevictBus TermoBbix MammH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BaHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arpsi3HEHUE OKPYKArOUIEH CpeJIbl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHE MPOLIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CIBbHBIA W KapOIOPATOPHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTHIIN3ALH OMOOPTraHUYECKOTO TOIIMBA ISl
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEHN BELIECTB.



CriocoObl M3BMEHEHMSI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agrnabaTHOTO Iporiecca.

KoMmnbroTepHBIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenune yaenpHOU TENIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBAaHUS BEILIECTBA.

UccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBS3M DSHEPTUM MEKMOJIEKYJISIPHOTO B3aWMMOJEUCTBUSA U
TEMIIEPATYPhl KUTICHUS KUIKOCTEN.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. McmapeHue u KureHue. Y AelbHas
TEII0Ta NapooOpa3oBaHUs.

Hacplliennble ¥ HeHachIlleHHbIE mapbl. KauecTBeHHass 3aBHCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, NX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUTICHUS OT JaBJICHUS
B KHUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucrtannuueckue u amopdHbie Tesna. AHU30TPONUs CBOMCTB
KpuctaiioB. llnmaBnenwe u KpucTauM3auus. YJeiabHas TEIIoTa IUJIaBICHUS.
CyO6numarus.

Hedopmanuu tBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedpopmarmii.

TennoBoe pacliMpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipeHnyue. AHTapMOHHU3M TEIIOBBIX KOJIEOaHUM YacTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTrUH B (Pa30BbIX MEPEXOJIAX.

YpaBHeHHe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Kod(hhuImeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanunnspnsie siBinenus. JlaBiaeHue noa UCKPUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKHUE TIPOLIECCHI:  KUIKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TemioBoe pacumpeHue.

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenune. Kunenue npu noHMKeHHOM JaBICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBjeHus.

Moaean HeHbIOTOHOBCKOM JKHUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BELIECTBA.

Buapsr nepopmarmii.

Habmronenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPEHUS HKUJIKOCTEM.

N3mepenune yaenbHO# TEmoThI I1aBIEHUS JIbA.

N3yueHne CBONCTB HACHIILIEHHBIX NTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
NOMEUIEHUU.

N3mepenne kodpuiimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayins FOHra.

UccnenoBanne 3aBucuMocTd  nedopmanuu  pe3suHoBoro obpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBL.

Paznen 4. diekTpoauHamMuKa.

Tema 1. Inekmpuueckoe noe.

OnekTpu3anms Ten U €€ MPOSBICHMS. JJNEKTpUUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W IOJYIPOBOJIHHKH.
DJIEMEHTAPHBIN JJNEKTPUUECKUM 3apsifl. 3aKOH COXPAHEHUSA DSIIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DiekTpuuecKoe nose. Ero neicTere Ha dJIEKTPUIECKHAE 3apsbl.

Hanpsoxkénnocts  anektpuueckoro nosid. IlpoOusiid  3apsn.  Jlunuwm
HaIpPsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OHOPOIHOE MIEKTPUUIECKOE TOJIE.

[ToTeHIMAIBHOCTB BJIEKTPOCTATHYECKOTO IOJA. Pa3HOCTP NOTEHIMANIOB M
HanpsbkeHue. [loteHnumaneHass 3Heprus 3apsaa B AJEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexkTpocTaTnyeckoro noiid. CBsA3b HANPSHKEHHOCTH MOJS M Pa3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOITHOPOJHOTO).

[IpyHIMT CyNIeproO3uuMy IIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilone paBHOMEpHO 3apspkeHHOU cdepol. [lome
pPaBHOMEPHO 3apsKEHHOro Mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JMHUN HAOPsHKEHHOCTH OTHX TOJIEH U
DKBUIIOTCHIMAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKM B JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JlnanexTpuku B AIEKTPOCTATUUECKOM oJIe. Jwvsnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencatop. DneKTpo€MKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coerHEHNE KOHIEHCAaTOPOB. [locnenoBaTenbHOE COeAMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsy)KEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apsKEHHOM YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue yCTpOHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
ANIEKTPOMETpP, DJIEKTPOCTaTHYECKash 3aluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIeHCcaTophl, reHepatop Bau ge I'paada.

Hemoncmpayuu.

YCTpONCTBO Y MPUHLIMUIT IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUUECKOE TOJIE JIBYX 3apsKCHHBIX MJIACTHH.

Mopenb anekTpocratudeckoro reueparopa (Ban ne ['paada).

[IpoBOIHHMKH B DIEKTPUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIONIAau
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus MEKTPUUYECKOTO MOJI 3apSXKEHHOTO KOHJIEHCATOpa.

3apsiaKa v pas3psziKa KOHIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

OneHKa CuJl B3aUMOJICMCTBUS 3apS)KEHHBIX TEI.

HaOnronenue npeBpalieHus HEprun 3apssKeHHOT0 KOHJIEHCATOpa B DHEPTUI0
V3JIyYEHHS! CBETOAUOMA.

N3ydyeHnne npoTekanus TOKa B LIENH, COJICPIKAIIEH KOHIEHCATOP.

Pacnipenenenue pa3sHOCTH MIOTCHIMAJIOB (HampsiKEHUs ) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuyecKuil mox.

Cuia toka. IlocTOsHHBIH TOK.

VYcioBusL CymIeCTBOBAaHHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTOouHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 ydacTKa LenH.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTD CONPOTUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOLIAAXA IIONEPEYHOrO CEYEHUS.
VY nenpHOE CONPOTHUBIICHUE BEIIECTBRA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEIUHEHUE MPOBOIHHUKOB.
Pacuér pa3zBerBnénnbIxX snekTpuueckux mneneil. [Ipasuna Kupxroda.



Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—JIenmna.

MOUIHOCTh 3JEKTPUYECKOTO TOKa. TeruioBass MOIIHOCTb, BbIJEIseMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE COIpPOTHBIICHHWE HCTOYHMKA TOoKa. 3akoH Owma mid
MOJIHOM  (3aMKHYTOM) DJJIGKTpUYECKOW 1enu. MOIIHOCTh HMCTOYHUKA TOKA.
Kopotkoe 3ambikanue.

KonaencaTtop B 11enu nocTOSHHOTO TOKA.

TexHuueckue yCTPONCTBA M TEXHOJOTUYECKHE TMPOIIECCH: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKON YHEPTUU.

Hemoncmpayuu.

N3mepenne cuiibl TOKA U HAMIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HAIpPSDKEHHUS I PEe3UCTOpa,
JIaMIIbl HAKJIMBAHUS M CBETOMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOLIAAM TOMIEPEYHOr0 CEYEHHUs U MaTepHaia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS TIPU MTOCTOSTHHOM
HaIpPSHKCHUH.

[Ipssimoe n3zmepenne DJ]C. KopoTkoe 3aMblKaHNE TraJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKAa BHYTPEHHETO COMPOTUBJICHUS.

Crnioco0bl coelMHEeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXAY MOJIFOCAMU MCTOYHMKA TOKa
OT CHWJIBI TOKa B LICTIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenure yaenbHOro COMpOTURIICHUS POBOTHUKOB.

UccnenoBanre 3aBUCMMOCTA CHJIBI TOKa OT HANPSKEHUS] JJIS JIaMIIbI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenune I/IC 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C raanbBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHUH.

UccnenoBanre pa3HOCTU MOTEHIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKa B LIETIH.

UccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

DJNeKTpUYecKass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB. JIEKTPOHHAs
MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAUIOB OT
TeMriepatrypsl. CBEpXIIPOBOANMOCT.



DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKH. CobOcTBeHHas u pUMeCHast MIPOBOIUMOCTh
noJIynpoBOAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHHKOBEIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJUTAX. DIEKTPOJUTHYECKAs AUCCOIUALIUS.
OnekTponus. 3akonsl Dapajes 11 AIEKTPOJIN3a.

DnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBII M HECAMOCTOSITENbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuueckue ycTpoWCTBA WU MNPAKTUYECKOE IPUMEHEHHE: ra3opaspsiIHbIC
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: AHO/,
TpaH3uCTOp, (QOTOAMON, CBETOAUOJ, TrajbBaHUKa, padUHUPOBAHUE ME]IH,
BBIIIJIABKA aJTFOMUHUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIICHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3AEKTPOIUTOB.

3akoHsbI anekTposnza Papazes.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

CpaBHeHHE MPOBOJIMMOCTH METAJNIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

Hao0mronenue snexrpoinusa.

N3mepenue 3apsiia OHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHOM XapaKTEPUCTUKH AUOAA.

Du3nYeCKUH NPAKTUKYM.

CnocoObl u3mMepenus: (HU3NYECKUX BEIUYUH C HCIOIH30BAHUEM AHAIOTOBBIX
U IU(PPOBBIX U3MEPUTEIIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOITIOTHBIE 1 OTHOCUTEIIBHBIC TTOTPEITHOCTH U3MEPEHNN (PU3UIECKUX BEITHYMH.
OueHka rpaHul] HOrPeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX UM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(¢u3nUecKNX BEJNMYWH, MPOBEPKAa TMPEITIOKEHHBIX TUNoTe3 (BBIOOp W3 pabor,
OMMUCAaHHBIX B  TEMAaTHYECKUX  pasliefax «YUCHHUYECKUU  HAKCIEPUMEHT,
1abopaTopHbI€ paOOTHI, MPAKTHKYMY).

MexknpeaMeTHbIe CBSI3H.

N3yuenne «kypca ¢usuku yroyonéanoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSL C YYETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpa(uu 1 TEXHOJIOTHH.

Mesicnpeomemmnvie nOHAMUS, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUA: SIBICHHWE, Hay4YHbIA (DakT, runoresa, (Gumveckas BEIWYMHA, 3aKOH,



Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEepUTEIbHbIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6osia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexToph! 1 MX POEKIMU HAa OCU KOOPJIUHAT, CJI0KEHHE BEKTOPOB.

Buonozua: vexanndeckoe ABM)KEHUE B *KUBOM mpupoae, nuddysus, ocmoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTUIU3alusl OHMOOPraHUYeCKOro TOIUIMBAa JJIsi  BBIPAOOTKH  «TEIUJIOBOI» U
AJIIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHHUE U KAlWJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpoIe.

Xumusa: IUCKPETHOE CTPOCHUE BEIECTBA, CTPOSCHHUE AaTOMOB M MOJIEKYII,
MOJIb BEIIeCTBa, MOJISIpHAs Macca, IMOJydeHHE HaHOMAaTepHalioB, TEIUIOBHIC
CBOMCTBA TBEPABIX Tell, KUAKOCTEH U ra3oB, KUJKHE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, SJICKTPOJIMTHYCCKAS TUCCOITHAIINS, TaTbBaHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
yu4€T CyXOTO W JKHIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEHH, pemérdyaTbie KOHCTPYKITUHM), WCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHSI
MEXaHUKA B TEXHUKE (THPOCKOI, BOJOMET W APYTHE), ABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MaTEpHAIOB, B TOM 4YHCJIE HAHOMATEPHAIIOB, H
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpOB,
ra30pa3psAHBIC JTAMIIBI, TTOJTYIIPOBOJHIUKOBEIE IPHOOPHI, TaTbBAHHKA.

11 KIIACC

Paszaeua 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe noJe.

B3auMmopelicTBUEe TIOCTOSHHBIX MArHMTOB U MPOBOJAHUKOB C  TOKOM.
MarnutHoe mojie. BekTop MarHuTHOM WHIYKUWHW. [IpuHIMN Cyneprno3uuuu
MAarHMTHBIX NOJIEH. JIMHUKM MarHUTHOW UHIYKIIUU.

MaruutHoe 1oJi€ MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cunel Jlopenna.

MarnauTHoe noJjie B BeliecTBe. @PeppoMarHeTUKH, rapa- U IMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPOOCCChI: IMPUMCHCHHC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATENDL SIKOOH, YCKOPUTEIIH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpavuu.

Kaprina  nuHMI  WMHOYKOMM ~ MarHATHOTO  MOJS  TOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna nvHMI MarHUTHON MHAYKIIMYU TOJISL JUIMHHOTO MIPSIMOTO IMPOBOIHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBrue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne MarHUTHOTO TIOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue 1€iCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpenenieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBrieHnEe BIIEKTPOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MAarHUTHOMN
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM MOCTOSIHHOTO TOKA.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHHu4eCcKrue yCTpOWCTBA M TEXHOJOTHMYECKUE MIPOLECCHI: MHAYKLIHMOHHAS
II€4Yb, COJICHOU/I, 3alUTa OT AJIEKTPU3ALNU TEJI IIPU ABUKECHUHA B MATHUTHOM I10JIE
3emun.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

UccnenoBanne 3aBucumoctd DJIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Ornpenenenue MHIYKIMY BUXPEBOTO MATHUTHOTO TIOJISL.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cuctema. CBoOOIHEIE KOJICOAHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OIHMCAHUE.
DHepreTuueckoe OMMcaHue (3aKOH COXpaHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMILTUTyAaMU KoJie0aHul €€ CKOPOCTU U YCKOPEHUSI.

Ilepuon m dactora koneOanuid. Ilepumom ManabiX CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTue 0 3aryxaromux Konebanusx. BeiHy»)aeHHble KoneOanus. Pe3oHaHc.
Pe3zonancnas kpuBas. BinmsHue 3aryxaHMs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

Habmronenne He3aBUCUMOCTH MEPUOJIa MalbIX KoeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanue 3aTyxaromux KoueOaHuid U 3aBUCUMOCTH eproaa CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konebaHui Tpy3a Ha MACCHBHOM TMPYKHHE C IEIBIO
dbopMupoBaHUs MIPEACTABICHUA 00 HI€aTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUHU IIPH KOJIEOAHUAX Ipy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.



N3mepenne mnepuona CBOOOJHBIX KOJEOAHUM HHUTSHOTO U MPYKHMHHOI'O
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0JI€ KoJIeOaHUH Ha YIIPYroM IO/IBECE.

N3yuyenue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXAOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJEOAHUH.

Tema 2. dnekmpomazcHumHnuple Koae0aAHUA.

Konebatenbubiii KoHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsijia KOHJAEHCATOpa ¢ aMIUIMTYAO0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpAaHEHUs YHEPTUU B UACAIBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHpIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEICTByIOIEe 3HAUEHHE CHUJIbI TOKA W HANpsOKEHHs] TPU  pa3inyHON  Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHMU.

CunHyconanbHbld MEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onaHnc HanpsKEHUN.

Wneanbusbiii  Tpancopmatop. IlpousBoacTso, mnepepadya v notpelieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TPHU MPOU3BOJACTBE INEKTpOd3HEprun. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHnYecKue yCTpOWCTBA M TEXHOJIOTHYECKUE IPOLECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu.

CB00OOIHBIE AIIEKTPOMArHUTHBIC KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOJHBIX KOJICOAHUN OT HHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuwinorpaMmbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUM.

I'eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mogens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BrinyaeHHbIE CHHYCOUTaTbHbIE KOJIeOaHusl.

Pesncrop, KaTymka MHAYKTMBHOCTH M KOHAECHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VHIYKTHUBHOCTH M KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.



Mopaenp TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCA.

UccnenoBannie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE GOJIHDbL.

MexaHnueckue BOJIHBI, YCIOBUS HUX pacnpoctpaHeHus. llomepeunsle u
POJIOJbHBIE BOJHBI. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHe, MpeloMieHue, MHTepdepeHuus u
mudpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymMoBOE€ 3arpsAi3HEHHE OKPYKAIOUIEN CPEBI.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJIH:  OTPa)X€HUE,  MPEJIOMJICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYKArOUIE CpeJibl.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi AMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTPAHEHUE MOMEPEYHBIX U MPOJAOIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninm u qudpakimi MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

UccnenoBanue CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUe,
pesioMIICHHE, O pu3anus, Tudpakius, UHTephepeHITUs.

Oo6napyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITYUCHHIA.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.



N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMmonuHeEliHOE pacnpOCTpaHEHHUE CBETA B OJHOPOJHOW cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MpeTOMIICHUS cBeTa. AOCOIOTHBIN MoKa3aTelb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTenb npesioMyeHus. [TocTOSIHCTBO 4acTOThI
CBETA M COOTHOIIECHHME JJIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOIO CBETA
Yyepes3 rpaHully pa3zenna IByX ONTUYECKUX CPEl.

Xon nyuerr B mpusme. Jlucnepcus cBera. ClOXHBIM COCTaB OelOro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

ColOuparome u paccewBaroimiue JUH3bL. ToHKkas JuH3a. DOKyCHOE
pacCcTosiHME W OITHYeCKass Cuwia TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOIO
pacCTOsiHUSL TOHKON CheprUyYecKol JUH3BI OT €€ TeOMETPUU U OTHOCUTEIHLHOIO
NIOKa3aTeNs MPEIOMIICHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

X0 Jy4da, NPOWEAIIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubopsl. Pazpemaroiias cnocoOHOCTh. ['11a3 kKak onTuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHHKOB. [IpuMmepsl Kiaccnueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. JudpakuuonHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHu4yeckue YCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIYIa,
nepuckomn, (oroamnmapar, MHUKPOCKOTN, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHUE
OTTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npenomieHus CBETa.

HabGnrongenne moaHOro BHyTpEHHETo OTpakeHusl. MoJienb CBETOBO/IA.

HUccnenoBanne Xxoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaOarogeHrne nBeTOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

Ha6monenne nudpakiimuoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSL OT BeliecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenue HoKyCHOT0 pacCTOSIHUSL PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHus: B CUCTEME U3 TUIOCKOTO 3epKajia U JUH3HI.

[Tonyuenne n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBanue T€I€CKOMUYECKAX CUCTEM.

Hab6mronenune nudpakuuu, nHTEpPEpEeHINH U MOISTPU3ALNN CBETA.

N3yuenue nonsipuzanuu cBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.

N3yuenne naTepdepeHINY JIa3epHOTO U3IIYYEHHUS Ha ABYX IIEIISIX.

HabGmronenue nucnepcum.

HabGmronenue n uccnenoBanue mupakiimoOHHOTO CIIEKTpA.

N3mepenue 1uHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3ITYYEHUS] CBETOAMOMA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI clieIHAJIBLHON TEOPUU OTHOCUTEIbHOCTH.

['pannnpl  NpUMEHHMMOCTM  KJIIACCMYECKOM  MexaHuku.  [loctymatsi
CIIELIMAJIbHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. lIpeoOpa3zoBanusi  JlopeHiia.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
ITOKOSI.



TexHuyeckue yCTpONCTBA U TEXHOJOTUYECKHE MPOLECCHI: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

VYyeHn4yeckui HIKCIIepUMEHT, JIa00paTOpHBIE PAOOTHI, MPAKTUKY M.

Onpenenenne WMNyJIbCa W DHEPIHM  PEISTUBUCTCKUX dactuil  (TI0
doTorpadusm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMeuienns Buna. I'nnoresa [lnanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. OnbiTel A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHUE
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenue cBeta (B YacTHOCTH, [aBJIEHME CBeTa Ha abCOJIIOTHO
MOTJIOMIAIONIYI0O W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Ombitel II. H.
JleOenena.

BousinoBsle cBoricTBa yactul. BoisHsl ne bponnsd. [{nuHa BoaHbl ae bpoinsa u
pasmepsl 00JacTy JIOKIM3alUM JABWXKYIIeHcs dacTuipl. KopnyckymnspHo-
BOJIHOBOM Ayanu3M. [ludpakiuus 3J€KTPOHOB Ha KPUCTAILIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

TexHUYecKue yYCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETD,
(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIA MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IMJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJICHUS  MOJYINPOBOJAHHKOB  OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanne Gporopesucropa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe HcciienoBanus HoTodddexTa.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]] OT HANPSIKEHUS.

Tema 2. Duzuxka amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3nydyenue u nornomnieHre GOTOHOB MPU MEPEXOAE aToMa
C OHOTO YPOBHSI JHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJAOPOJA.

CnoHTaHHOE M BBIHYX/ICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBbIN KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUUKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuxkym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHOM Puibepra.

Tema 3. @u3zuxa amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. M3oromsl.

PanuoaktuBHOCTh. Albda-pacnaj. DJIEKTPOHHBIA M IMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmbl. EcrecTBeHHbIN POH n3inydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JlepekxT maccel sapa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [Ipodiemsl
YIOPABISEMOIO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl pPAa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeToapbl perucTpaly U UCCIAEIOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI W JICITOHBI.
IIpencraBnenne o CtannaptHon mozaenu. KBapk-TitooHHas MOJENb aApOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmdeckoit KapTUHBI MUPA.

TexHn4eckue yCTporucTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, smepHBIii  peakTop, TEPMOSACPHBIN peakTop, aromHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

UccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.



Ortarbl pa3BUTHS aCTPOHOMUH. [IpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUECHHE
actpoHoMuu. [IpuMEHHMMOCTh 3aKOHOB (U3HKU JUIsI OOBSCHEHUS MPUPOIbI
KOCMUYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKHX HcciieqoBaHUU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BHIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] TJIABHOW IOCIIENOBATEIBHOCTH. BHYTpEeHHEe CTpOEHHUE
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii [Tyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YUEpHbIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

HaGmronenus 3BE31HOTO0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeneseHus MOJ0XKEHNsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TutaHeTr, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHHM.

Du3HYeCKUH NPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BETUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(dbu3nUecKNX BEJMYMH, MPOBEpPKa MPEITIOKEHHBIX TUNoTe3 (BbIOOp U3 pabor,
ONMCAHHBIX B  TEMATHUYECKUX  pasleiiax «YUYEHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0mamiee NOBTOpPEHME.



OO6o001mIeHne U cucTeMaTH3alus COACPKAHUS pas3liesioB Kypca «MexaHuKay,
«MonekynsipHast Gu3MKa U TEPMOJUHAMUKAY, «DIEKTpoauHaMukay, «Konebanus
U BOJHB», «OCHOBBI CIELHAIBHON TEOPUH OTHOCHUTEIbHOCTH», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Pons ¢usuku wu acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M 3TUYECKOU cepax MesTeTbHOCTH YelloBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOI Hay4YHOW KapTHHE MHUpPA, 3HAYEHUE ONMUCATEIbHOM,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
buznueckoi Teopuu, poiib GU3NUECKOM TeOpUr B (POPMUPOBAHUM TIPEACTABICHUM
0 (pu3MUYeCKOW KapTUHE MHPA, MECTO (PU3MUYECKON KApTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O TPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrioyonénHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJIEPHKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaThKU, OMOJIOTUH, XUMHUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NnO3HaHuA: SIBICHHWE, Hay4yHbId (DaKT, runoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
TEeOopus, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
GYHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO. BEKTOPHI M MX MPOEKIUU HA OCU KOOPJUHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3nemMeHTapHbIX (QyHkIUH. [lpuzHaku noAoOUsT TPEYTOJBLHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nekTpuyeckue SBIEHUS B KUBOW MNpPUPOAE, KoyieOaTelabHBIE
JNBWKEHUST B JKUBOM MPUPOAE, HKOJIOTUUECKUE PHUCKU TMpU MNPOU3BOACTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHE  OKPYXaIIIeHd  Cpelpbl,
yIIbTPAa3BYKOBasi JAUArHOCTHKAa B MEIUIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IpUpOE.

Xumus: cCTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAILUIMYECKAsl CTPYKTYpa TBEPIbIX
TEN, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKH, CIEKTPATbHBIN
aHaJIN3.

I'eocpaghusn: wmarHuTHble TONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX PYII,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpoABUTATENb SIKOOW, reHepaTop MEPEMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JMHUU 3JEKTponepeaay, 31eKTPOABUTaTEeNb, pajiap, paJIuONPUEMHHK, TEIEBU30DP,
anteHHa, TtenedoH, CBU-meub, yIbTpa3ByKOBas JUArHOCTHKA B TEXHHKE,



IIPOEKITMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEUHAs OaTtapes, CIyTHUKOBBIC
IIPUEMHUKM, SJICPHAS SHEPIreTUKA U SKOJIOTUUECKHUE aCIIEKThI €€ Pa3BUTHS.



INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIndyHOCTHBIE pe3yJabTaTbhl OCBOEHMsS YydeOHoro mnpeamera «Dusnkan
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTALIMM, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAaJULMOHHBIM IIEHHOCTSIM POCCHUHCKOIrO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OINBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3alMU OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATENIbHON JESATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPa’XKAAHCKOr0 BOCIIUTAHUA:

e CcQOPMUPOBAHHOCTh  TIPAXKJIAHCKOW  MO3UIMH  OOy4alollerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOr0O 00IECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKMX T'YMAHUCTHYECKUX U
JE€MOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIpaBJI€HMH B 00Opa3oBaTelbHON
OpraHu3allly;

e YMEHME B3aUMOJCHCTBOBaTH C  COLUMAJIbHBIMM  WHCTUTYTaMHU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMaHMTapHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHIM
POCCHUNCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

e CIOCOOHOCTH OLICHHBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro.

3CTETHYECKOT0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOUYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PUINUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHMSI:



MHTEPEC K pa3InuHbIM cdepam npodhecCuoHaTbHON NeITeTbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (U3MKOM M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOpP Oyayiiel nmpodeccuu U pean3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC TUJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
00acTH (PU3UKHU Ha MPOTSHKEHUU BCEH KU3HU.

IKOJOIrH9€CKOro BOCIiuTaHnums:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE T100aTBHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIieMm;

IUTAHUPOBAHUE M OCYIIECTBIICHHE JCUCTBHI B OKpY)KalOIIeW cpele Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHNBOIO Pa3BUTHS YEJIOBEUECTRA;

pacuIMpeHre OIbITa JCATEIbHOCTH HKOJOTUYECKOW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 (hU3HUKE.

HEHHOCTH HAYYHOI'0 ITO3HAHMWA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAyYHOM JesATeIbHOCTH, FOTOBHOCTh B IpoOLIECCE
U3ydeHHs] (U3UKUA OCYUIECTBISTh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEeSTENbHOCTh UHIMBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue aeiicTBU:

CaMOCTOATENBHO  (OpMyIMpOBaTh U  AKTyaJIU3UPOBATH  IpPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU ACSITEIbHOCTH, 3a/1aBaTh ITapaMETpbl U KPUTEPUU HX
JOCTUKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
(u3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIBHOCTb, OILICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIIEICTBUI IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pPabOTy B YCJIOBHSIX peaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMH TOHSATUSIMH U METOJIAMHU
buznuecKol HayKu;



BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKON u MPOEKTHOM
NEATeTLHOCTH B 00JacTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB peIIeHHS 3aJad  (PU3nIecKoro
coAep KaHusl, TPUMEHEHHIO PAa3IMYHbIX METOJIOB ITO3HAHMUS;

BJIQJICTh BHUJIAMHU JEATEJIILHOCTA I10 IMOJYYEHHI0O HOBOTO 3HAHMS, €ro
HUHTEpIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyaIUsX, B TOM YHUCJE MPU CO3JaHUU YUE€OHBIX IMPOEKTOB B 00JACTH
buzuku;

BBIABJISITh NMPUUYMHHO-CJIEACTBEHHBIC CBSI3M M aKTyaJM3UpPOBATH 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ pEUICHUs, HaxXxOAuTh AaPTyMEHThl IS
JI0KA3aTeJIbCTBA CBOUX YTBEPXKICHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHbICE B XOJI€ pELICHUs] 3aJlauyd Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
NESATeTLHOCTU, B TOM YHUCJIE TIPU U3YUYECHUU (PUBUKH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYIO OO0JaCTh
YKU3HEIEATCIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJICU, MIPEJIaraTh OPUTHHAIIBHBIC MOJIXO/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJETh HaBbIKAMHU MOJY4YeHUs MUHPOpMaUud (PU3NYECKOIO COAECpPKAHUS
13 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH IOMCK,
aHalli3, CHCTEMAaTH3allMI0 M HWHTEpIpeTannio WHPOPMAIUU Pa3IMYHBIX
BUJIOB U (hOpM MIPE/ICTABICHHUS,

OLIEHHBATH JOCTOBEPHOCTh HH(OPMALINH;

WCIIONIb30BaTh CpeACTBa HH()OPMALMOHHBIX W  KOMMYHHMKAIIMOHHBIX
TEXHOJOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX U
OpPraHM3alMOHHBIX 3a/Ja4 C COONIOJIEHUEM TpeOOBaHU 3PrOHOMHUKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PECypcocOepexeHMs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp’KaHMs B pa3iMuYHbIX (hopMaTax ¢
yu€TOM Ha3zHayeHusT WHGOpPMalMKW U IEJeBONH ayAUTOpUH, BBHIOMpas
ONTUMANIbHYIO (POPMY IPEACTABICHUS U BU3YaIU3AIIH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:



OCYIICCTBJISITh OOIIEHHME HAa Yypokax ¢U3UKA W BO BHE-YPOYHOU
NEATEIbHOCTH;

pacrno3HaBaTh MNPEINOCHUIKM KOH(DJIUKTHBIX CHUTyallMH W CcMAr4arb
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUSA C UCIIOJIIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMAaTb M WCHOJIB30BaThb  IPEUMYIIECTBA  KOMAaHJIHOW U
VH/IMBUTyaJIbHOU paboThI;

BBIOMpPATh TEMATUKY MU METOJbl COBMECTHBIX AECUCTBUN C Yy4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YICHA KOJIJICKTHUBA,;

[IPUHUMATh LE€Id COBMECTHOW JCATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh JCHUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIIATh IUIaH
JeNCTBUH, pactpeiesTh POk ¢ YYETOM MHEHUN YyYaCTHUKOB, OOCYK/1aTh
pe3yabTaThl COBMECTHOM padOThI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKIOIO YYaCTHUKA KOMAHIbI B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKThI, OLEHHUBATh WJEU C MO3ULUHUH HOBH3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBIJISITh NO3UTHUBHOE CTPATETMUECKOE ITOBEJCHHUE B Pa3JIMYHBIX
CUTyallUsX, MPOSIBIATH  TBOPYECTBO U BOOOpakeHHE,  OBIThH
VHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranuszanus:

CaMOCTOSATEJILHO ~ OCYILECTBJIATh  I[MO3HABATENIBHYIO  JIEATEIbHOCTh B
obnmactd (PU3NKK U AaCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopmMynupoBaTh COOCTBEHHBIE 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBINOJIHEHUSI MPAKTUUYECKON PabOThl C YYETOM MMEIOIIUXCS
pECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKd ~ yd4eOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTCHUM;

JieNiaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 32 PELICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAMIIMH B 00JIaCTH
(¢u3KMKHU, MOCTOSHHO TOBBIIIATH CBOW 0OpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbIN HHTEJLJIEKT:



JIaBaTh OLICHKY HOBBIM CUTYAIMSIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJCTh HaBBIKAMU II0O3HABaTEJIbHOW pediiekcMu Kak OCO3HAHUS
COBEPIIAEMBIX ACHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHMUI;

UCIIOIb30BaTh TPUEMBI pedIIeKCUU I OIEHKH CHUTYyallud, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OILICHUBATh PUCKU U CBOEBPEMEHHO NMPHUHHUMATH PEIICHUSA IO HX
CHIKCHMIO;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTrUX NPU aHAIU3E PE3yIbTAaTOB
JIeSITeIIbHOCTH;

IPUHUMAThH Ce0sl, TOHMUMAas CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTUX NPU AHAIU3E PE3yIbTAaTOB
JIeSITeIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OIITUOKHU.

B mpomecce gocTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI I10
buzuke I ypOBHS cpeaHero oOimiero o00pa3oBaHUs Y 00y4arOIIMXCs

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN HUHTEJUICKT, TIPEIIOIar afO I
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOILIMOHAJILHOE COCTOSIHUE, BUAETh HAINPABIEHUS Pa3BUTHA COOCTBEHHOM
SMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAaHUS, BKIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEAEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K
SMOILIMOHAJIEHBIM HM3MEHEHUSIM M TPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMY, BKIIFOUAOIIEH CTPEMIICHHE K JOCTHKEHUIO LETU
U yCIIEXy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

SMIIATUH, BKJIKOYAIOMIEHd CIOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATH €r0 MpPHU OCYIIECTBICHUU OOILIEHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPAauWBaTh
OTHOUIEHUS C APYIMMH JIIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
pasperiaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI



K xonmy oOyuenust B 10 knacce mpeIMETHBIE PE3YNbTaThl Ha YTIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHUMATh podb (GU3UKK B  OKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM W OJTUYECKOM cdepax AedaTelbHOCTH
YeJIoBeKa, POJib U MECTO (DU3MKU B COBPEMEHHOUW HAy4YHON KapTUHE MUPA,
3HAUEHHUE OIMHCATENIbHOM, CHUCTEMAaTU3UPYIOLIEH, OOBICHUTEIBHOU U
OPOTHOCTUYECKOW  (DYHKIMI  (u3Mueckoil Teopur — MEXaHUKH,
MOJIEKYJISIPHOU (DU3UKH U TEPMOJUHAMHKH, POJIb (DU3UUYECKON TEOpUHU B
(dbopMUpOBaHUY TIPEICTABICHUN O (U3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS TNPUMEHMMOCTH Mojelied (U3MYEeCKuX Ten W
polLeccoB (SIBICHUIN): WHEpIMaNbHas cUCTeMa OTCYETa, aOCOJIIOTHO
TBEPIOE TENO, MaTepuajibHasi TOUYKA, PABHOYCKOPEHHOE JIBUKCHMUE,
CBOOOJIHOE TaJicHue, aOCOJIIOTHO ympyras jaedopmaiusi, aOCOIIOTHO
yIpyroe u abCoJIFOTHO HEYIPYroe CTOJKHOBEHHS, MOJIEIH T'a3a, )KUAKOCTH
U TBEPAOIO (KPUCTAIIMYECKOTO) Teja, UACaIbHbIN ra3, TOUCUHBIN 3aps,
OJTHOPOJIHOE BJIEKTPUUYECKOE MOJIE;

paziuyath yCJIOBHUS (TpaHUIlbl, 00JAaCTH) MPUMEHUMOCTH (HUINUYECKUX
3aKOHOB, IMOHUMAaTh BCEOOIMI xapakTtep (yHIAaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSACHATH MEXAHUYECKUE TIPOILIECChl U SBJICHUS,
WCIIOJIB3Ysl OCHOBHBIE MOJIOXKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JIBIXKEHUS, (POpMyJbl KHUHEMATUKH PABHOYCKOPEHHOTO
NBWKEHMS, TpeoOpazoBaHusa [amuiess Juisi CKOPOCTH M TEpeMelleHus,
3akOHbl HbIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHECHHS UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBSI3b PAaOOTHI CUJIBI C M3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOTro Teia), NOpPU HATOM HCMHOJIb30BAThH
MAaTEMaTH4YECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmses, BTOporo
U TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS HMITYJIbCAa U
MEXaHUYECKON SHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBICHUSI, UCIIOJIb3YS
ocHoBHble mojokeHHss MKT u 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOJAVHAMUKHU (CBSI3b JIaBJIICHUS HJACAIBHOTO Ta3a CO CpeaHen
KUHETHYECKOW SHEPTUEN TEIUIOBOIO JBHXKEHHMS W KOHUEHTPALMEH €ro
MOJIEKYJI, CBA3b TEMIIEPATypbl BEIIECTBA CO CPEIHENM KUHETHYECKOU
SHEPrUEN TEIIOBOIO ABMKEHUS €T0 YaCTHL, CBA3b JABJICHUS UICAIBHOTO
raza C KOHIEHTpAlMEe MOJIEKYJ M €ro TEeMIIEpaTypod, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPrUU B TEIUIOBBIX IMPOLECCax), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4eCcKOe BbIpaKEHUE 3aKOHOB, yYKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KuaneiipoHna;

aHAIM3UPOBaTh U OOBSACHATH DJIIEKTPUUYECKHE SBJICHUS, HCIIOJIb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXPaHCHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAJIBHOCTb
ANEKTPOCTATUYECKOrO TMOJs, HPUHLHUII CYIEPIO3UIUU DIIEKTPUUYECKUX
NOJIEHM, TP ATOM yKa3blBas YCJIOBUS MPUMEHHMMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOLIEHWA: 3aKOHBI OMa ISl ydacTka
UenyM W Ui 3aMKHYTOM 3JIEKTPUYECKOW Ienu, 3akoH J[xoyna—JIeHna,
npasmia Kupxroda, 3akonsl dapajes Ais 31€KTPoOau3a);

OMUCHIBATh (PU3UUECKUE TPOILIECChl M SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, [JaBJIICHUE, NOTCHIMAJIbHAsI DSHEPrUsl, KUHETUYECKas
SHEPrusi, MEXaHWuyeckasi SHeprus, padoTa CHIIbI, HEHTPOCTPEMUTEIHLHOE
YCKOPEHHUE, CHJIA TSKECTH, CHJIA YNPYrOCTH, CUJIa TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJCUCTBUS Tena ¢ 3eMiIEd BOMM3KM €€ TMOBEPXHOCTH,
SHEprusi ymnpyrol aedopmanuyd MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
a0CoJIIoTHasE TeMmreparypa Tejia, pabora B TEpMOJAWMHAMUKE, BHYTPEHHSIS
SHEPrusl HACAIHHOTO OJHOATOMHOTO rasza, paboTa uJealbHOIro Tasa,
OTHOCHUTEINIbHAsL BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TemmoBoro
JIBUTATEIIS; JJIEKTPUUECKOE MOJIE, HANPSIAKEHHOCTD JIEKTPUUYECKOTO MO,
HaNpPsKEHHOCTh TMOJISI TOYEYHOTO 3aps/ia WIM 3apsHKEHHOTO IIapa B
BAKYYM€ U B JIUDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO MO,
Pa3sHOCTh  MOTCHUUAIOB, OJJICKTPOABIKYIAs  CHJIAa, CUJa  TOKa,
HANpPSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAass €EMKOCTh IUIOCKOIO
KOHJEHCATOpa, COIMPOTUBIICHUE Yy4YaCTKa LEMUA C IOCIEA0BATEIIbHBIM U
MApAJUICIIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTM  TPOTECKaHUS  (PU3WYECKUX  SBIICHHM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBMXKEHHUE YAaCTUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, Mu(dy3usi, UcCIapeHue,
KUIIEHUE W KOHJEHCAIIMs, TJIaBJICHUE U KpUCTAIUIA3AlMS, HATPaBJIEHHOCTh
TEIUIONIEPENAYH, IICKTPU3aLHUs TeJl, SKBUIIOTEHIUAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA;

IPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PHM3NYECKON BETUYMHBI OT
IPYyrol €  HCHOJIb30BAaHWEM  MPSIMBIX  W3MEPEHUM, I1IpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3yibTaThl MOJIYYCHHOM
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUAE TpadukoB ¢ y4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeIaTh BHIBOJIBI MO Pe3yJibTaTaM
UCCJIEIOBAHMUS,

IPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEJIMYUH, MPU ITOM
BBIOMpPATh ONTUMAIbHBIA METOJ] H3MEPEHHMsI, OLIEHUBAaTh A0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MIIAHUPOBAThH
HKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIU3UPOBATh
HOJyYeHHbIE PE3yJbTaThl M JAENaTh BBIBOJ O CTaTyce NPEIOKEHHON
TUIIOTE3HI;

co0ro1aTh paBuiia 0€30M1aCHOrO TPyia IpH MPOBEJIECHUU HCCIIEJOBAHUN
B pamMKax ydeOHOro SKCIEpUMEHTa, IMpakTUKymMa U  y4eOHO-
UCCJIeIOBATEIbCKOM W TPOEKTHOW JESTEIBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOr0 000PYA0BaHMUS;

pemate pacy€THbIE 3aJayd C SIBHO 3aJaHHOM M HESABHO 3a/JlaHHOU
(¢u3nuecKol MOJIEeIbI0: HA OCHOBAaHWM aHaM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MyecKkoM Mojenu, OTBevarllnei TpeOOBaHMUSIM 3aJauu,
OpPUMEHATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
GU3NYECKUX TEOpHd TPU WCIOIH30BAaHUM MATEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, IPOBOIUTh Pacu&Thl HA OCHOBAaHMH UMEIONINXCS TaHHBIX,
aHAJIM3UPOBATh PE3yAbTaThl M KOPPEKTUPOBATH METOABl PEIICHHS C
y4€TOM TMOYYCHHBIX PEe3yIbTaTOB;

pemate KadeCTBEHHBIE 3a7adyd, TPEeOyIolIue NpPUMEHEHHUs 3HAHUN U3
pa3HBIX pa3lenoB Kypca (PU3WKH, a TAK)KE MHTETPAIlUU 3HAHUHA U3 APYTHX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOil Ha U3yUYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX yCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKIaJa POCCHMCKMX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITENbHOCTH YeJIOBEKa, CBS3aHHOM ¢ (U3MYECKHMMM IpoLeccaMu, ¢
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O palOHATbHOM
IPUPOJIONIONB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN
HAyKM W TEXHOJOTWHA i1 JajJbHEHIIero pa3BUTUS YEJIOBEUECKOIo
00I11eCTBa;



NPUMEHSTh Pa3IudHbIe CIOCOObI paboThl ¢ MHpOpMaNUe (PU3NYECKOTO
COJEp’KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMM JJIs TIOMCKA, NepepaboTKU U TNPEeabsBICHUS Y4eOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMalLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
UHpOpMAIMKM, TOJYYEHHOH M3 pa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  NOJIy4aeMyro  HMHQOpMAIMIl0O W OLIEHMBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

HPOSIBIATD OpraHM3alOHHbIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOpETEHUs HOBBIX 3HAHUM B  IIpolecce
BBITIOJIHEHHUS MPOEKTHBIX U y4eOHO-HCCIIeIOBATENBCKUX paldOT;

paboTaTh B TpyHIe C MCHOJHEHUWEM pa3JIMYHBIX COLHUAJIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PALMOHAIBHO PACHpPENeATh ACSITEIbHOCTD
B HECTaHAAPTHBIX CHUTYallUsAX, aJI€KBAaTHO OLICHUBATh BKJIAJ KaXKJIOTO M3
YYaCTHUKOB IPYIIbI B PEIIEHHE paCCMAaTPUBAEMOM TPOOIIEMBI;

NOPOSBIIATh MOTHBALIMIO K Oyaymie npopeccuoHanbHOM AeSTENbHOCTH O
CHEHHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQPHIIS.

K xonmy oOyuenust B 11 knacce mpenMETHBIE PE3YNIbTAaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHUMATh podb (GU3UKK B  OKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIbHOW U 3TUYECKON cdepax JAesTENHbHOCTU YelIOBEeKa, POJib U MECTO
Gu3MKM B COBPEMEHHOW HAyYHOM KapTUHE MHpA, POJb ACTPOHOMHUU B
NPAaKTUYECKON JESATEIbHOCTH YEJOBEKAa M JAJbHEUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE ONMUCATEJIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W TMPOTHOCTUYECKON (YHKIUN (HU3NUECKOU TEOpUU —
ANEKTPOANHAMUKH, CHEUUAIBHON TEOPUH OTHOCUTEIBbHOCTH, KBAHTOBOW
busuku, poib (uU3MYecKko Teopuu B (POPMUPOBAHUU MPEACTABICHUNA O
¢uznueckol KapTUHE MHpaA, MECTO (U3UUECKOW KapTUHBI MHpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOIE;
paznuyaTh YCJIOBHS TNPUMEHHUMOCTH MOJeNed (u3nyeckux Teln u
pOLIECCOB  (SBJIICHUM): OJHOPOAHOE DIEKTPUYECKOE U OJHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKHUE KOJIeOaHHs, MAaTEMAaTUUECKUN MasTHUK,
UJICANIbHBIN TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WIACATbHBII
KoJieOaTeIbHBIN KOHTYp, TOHKasI JIMH3a, MOJICJIEH aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJEIIM CBETA;

paziuyuath YCJIOBHUS (TpaHUIIbl, OOJACTH) MPUMEHUMOCTH (U3UYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIIMI xapakTtep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCH U SIBICHHS,
UCIIOJb3Ysd OCHOBHBIE TIOJIOKEHHSI U 3aKOHBl D3JIEKTPOJUHAMHUKUA U
CHEeIUaIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUs
ANEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAYKUMH, npaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKLIIMM B DJEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
U3MEHEHUs ~ CWUJIbl  TOKa,  MOCTYJaTbl  CIEIUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHINTEHHA);

aHATM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHHUS, UCIIONIB3YS
MOJIO)KEHUSI ~ KBAaHTOBOW  (u3uKu  (ypaBHEHHUE  DUHIITEHHA 1A
dororddexra, mnepBbli W BTOpoM mocTyinatel bopa, nOpuHIMN
COOTHOILIEHUsI HeonpeaenéHHocTel [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsiZIOBOTO U MAacCOBOT'O YHCENI M SHEPTUU B SIJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAaKTUBHOTO pacraja);

OMUCHIBATh (PU3UUECKUE TPOILECChl M SIBICHUS, UCMOJb3Yysl BEIUYUHBI:
HANpPsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MoJisl, Pa3HOCTh IMOTEHLMAJIOB, JJICKTPOJBIIKYIAs CUJa, WHIYKIIHS
MarHUTHOTO TIOJIsl, MAarHUTHBIM TOTOK, Ccujia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABUKYINAS CHUJIa CAMOWHIYKIIUM, SHEPTrUs MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJbC, TIOJHAs DJHEPrus,
SHEPrusi TOKOSI CBOOOJHOW YAaCTHIbl, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsia Apa, SHEPTH CBSA3H s/Ipa;

OOBSCHATb  OCOOCHHOCTM  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUM:
AJIEKTPOMArHuTHas UHAYKIUS, CAMOUHAYKIIMSI, pe€30HAHC, UHTep(epeHIIUs
BOJH, Audpakiusi, JUCIEPCUS, TOJHOE BHYTPEHHEE OTpa)xKeHue,
dotoanektpuueckuid 3Pdext (doToddpdext), annha- u Oera-pacnaibl
sanep, raMMa-u3IydeHue snuep, (pu3udecKkre MPUHIUIBI CIIEKTPATLHOTO
aHanu3a u paboThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIIMM MAarHUTHOTO TOJIsl MPOBOJHUKA C
TOKOM, CUJIbl AMniepa u cuibl JIopeHua;

CTPOUTH U300paKeHHUE, CO3AaBAEMOE TIIIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAONIME ACTPOHOMUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI I aHalW3a MW OOBACHCHUS (U3HUUYCCKHX  IPOIIECCCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAax, B MEKIaJlaKTUUECKON
cpene; ABUKEHUsI HEOSCHBIX TeJl, BOIONNH 3BE3]] M BeelleHHOIM;
MPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBAaTh pe3yiabTaThl MOJTYYCHHOM 3aBUCHUMOCTH



¢uznuecknx BENMYMH B BHIE TpaduKOB C Y4E€TOM abCONTIOTHBIX
MOTPEIIHOCTE  M3MEPEHMM, JenaTh  BBIBOABI 110 pe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (U3MUECKUX BEJIMYMH, TPH ITOM
BbIOMpATh ONTHUMAJBHBI METOJ] U3MEPEHUs, OIEHUBATh A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: TIaHUPOBAThH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYeHHbIE PE3YJIbTaThl W J€JIaTh BBIBOJ O CTaTyce MPeIOKEHHOM
TUIOTE3BI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYUHBIX aCTPOHOMHYECKUX 3HAHUMU;
coOro1aTh paBmiia 0€30MaCHOI0 TPYJla IPU MPOBEIECHUU UCCIEeI0BaHUN
B paMKaXx yd4eOHOro JKCIEpUMEHTa, TMpakTUKymMa W  y4eOHO-
UCCJIEIOBATEIbCKOM W TPOEKTHOM JESATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOICTB U J1a0OPaTOPHOr0 000PYA0BaHMUS;

peumarbs pacy€THblE 3aJadyd C SABHO 3aJaHHOW M HESBHO 3aJaHHOM
(¢u3nueckol MOJENbI0: Ha OCHOBAaHMM aHajIu3a YCJIOBHUS BbIOUpATh
dbu3nyeckrue MoJIeu, OTBEYalolue TPEeOOBAHUSIM 3aJlayd, NPUMEHATH
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUi
MpU  UCIOJB30BAaHUM MATEMAaTHUYECKUX METOJIOB pelieHusl 3ajady,
MPOBOIUTH PACUYEThl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METOJIbI PEHICHUS C YYETOM MOTYUYCHHBIX
pE3yNIbTATOB;

pemath KadyeCTBEHHbIC 3ajauyM, TpeOyIollre NPUMEHEHUs] 3HAHUN U3
Pa3HBIX pa3lie]oB Kypca PU3NKHU, a TAKKE UHTErPALIMU 3HAHUI U3 APYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMTOYKY PACCYKJIEHUI C ONIOPOIl HA N3yYEHHbBIE 3AKOHBI, 3AKOHOMEPHOCTH
U GU3NYECKUE SBICHMUS,

WCIIOJB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThI M3MEPUTENHHBIX MPUOOPOB, TEXHHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOJUTh MPUMEPHl BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAM3UPOBATh U OIEHUBAThH MOCIEACTBHUS OBITOBOM U MPOU3BOJICTBEHHON
JESITENIPHOCTA 4YEJIOBEKA, CBSI3AHHOW C (DU3WYECKMMHU IMPOIIECCaMH, C
MO3UIIUN SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUHN O pallMOHATLHOM
MIPUPOIOIIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN



HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS YEJIOBEUECKOIO
00I11eCTBa;

NPUMEHSTh pa3iudHble CIOcOoObl paboThl ¢ MHpOpMaHUe (PU3NIECKOTO
COJIEp’)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX
TEXHOJIOTUH, MPU 3TOM MCIIOJIb30BaTh COBPEMEHHbIE MH(DOPMALIMOHHBIE
TEXHOJIOTMHM JJIl TIOHMCKA, TepepabOoTKU U TNPEIbsIBICHUS Y4eOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMalLUY, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
UHpOpMAIMK, NOJYYEHHOH M3 pa3IMYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJIy4aeMyr  HMH(OpManu0 U OLEHMBaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

POSBIISITD OpraHu3alMOHHbIE u O03HABaTEJIbHBIC YMEHHUS
CaMOCTOSATEILHOTO ~ NPHUOOPETEHHs] HOBBIX 3HAHUW B Ipolecce
BBITOJIHEHUS IPOEKTHBIX U yUYEOHO-UCCIIE0BATEIbCKUX pPadoT;

paboTaTh B TpyHIe C MCHOJHEHUWEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, pAlMOHATBHO PACIPEACATh NEATEIbHOCTD
B HECTaHAAPTHBIX CUTYallMsAX, aJI€KBAaTHO OLICHMBATh BKJIAJ KaXKJIOT0O M3
YYaCTHUKOB IPYIIbI B PEIIEHHE pacCMaTpUBaeMOM IPOOIIEMBI;

NPOSBIIATh MOTHBALIMIO K Oynymie npopeccuoHanbHOM AeSTENbHOCTH O
CHEUATBHOCTIM (PU3HKO-TEXHUYECKOTO TPOQPHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (undposrbie)
Konrpoasnsie | IlpakTnyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsbl
Paszen 1. HAYUHBIA METO/I IO3HAHUSA ITPUPO/IbI
1.1 HayuHplii MeTO1 TO3HAHUS TIPUPOBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 0
2.2 JlnHamuKa 10 0 0
2.3 Cratuka TBEpIOro TENa 5 1 0
24 3aKOHBI COXpPAaHEHUS] B MEXAHUKE 10 1 0
HWroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKMHETUUECKON Teopun 15 0
3.2 Tepmoaunamuka. TerioBbie MalIMHbI 20 0
33 ArperaTHble cocTosiHUS BenlecTBa. Da3zoBbie 14 1 0
nepexo/ibl
Hroro no pazneny 49
Paznen 4. 3JIEKTPOJUHAMUKA
4.1 DNEKTpUUYECKOE TT0JIE 24 0
4.2 ITocTOsIHHBIN NEKTPUYECKUI TOK 24 0




4.3 Toku B pa3iaMyUHBIX cpenax 6 0
Hroro no pazneny 54
Pazgen 5. ®U3NUYECKHN IPAKTUKYM

5.1 Ou3nyecKnii MpakTUKyM 16 16
Hroro no pazneny 16
PezepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kourpoabnbie | IIpakTtuyeckue
NMporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
1.1 MarunuTtHoe nosie 14
1.2 DJIeKTpOMarHuTHasi UHAYKIIMS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 Mexanuueckue KoneOaHus 10
2.2 DeKTpOMarHuTHbIE KoJeOaHus 15 0
93 MexaHUUYeCKUE U dJICKTPOMArHUTHBIE 10 1 0
BOJTHBI
24 Onruka 25 1 0
Hroro no pazmeny 60

Pazgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcHoBrl CTO 5 1 0

Hroro no pazmeny 5

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOH Jyainu3m 15 0

4.2 dusuka atoma 5 0

43 dus3nka aTOMHOI0 gapa 1 3JICMCHTAPHBIX

YaCTHI]




Hroro 1o pasaceiny

25

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DJIEMEHTHI aCTPOHOMHH M acTPOPU3UKH 12 0
Hroro no pazueny 12
Paznen 6. DU3UNUYECKHUIN MPAKTUKYM
6.1 Du3HYeCKUil MPaKTUKYM 16 16
Hroro mo paznery 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTu3zanus U 06001IeHNE
21 MIPEIMETHOTO CO/ICPIKAHUS U OIBITA 15 0
JesITeNbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no pazueny 15
PesepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Kourpoasnbie | IlpakTnyeckue
n/n Bcero U3yUYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoTbI

pecypcsl
https://resh.edu.ru/

1 ®dusnka — pyHIaMeHTalIbHAs HAyKa O 1 0 0 https://infourok.ru/
IIpUpOne 01.09.2023 | http://school-

collection.edu.ru
https://resh.edu.ru/

5 Hay4nslil MeTOA ITO3HAHUA U METOJIBI 1 0 0 https://infourok.ru/
UCCIeI0BaHus (PU3UYECKUX SIBICHUM 04.09.2023 | http://school-

collection.edu.ru
5 https://resh.edu.ru/
KCIIEPUMEHT U TEOPHsI B IIpoLiecce -

3 Ha6 1 0 0 https://infourok.ru/
no3HaHus npupozasl. Habmronenue n 05.09.2023 | http://school-
SKCIIEPUMEHT B (hu3HKe collection.edu.ru

https://resh.edu.ru/
https://infourok.ru/

4 CrniocoObl n3MepeHust GU3NIECKUX BETHUNH 1 0 0 06.09.2023 | http://school-

collection.edu.ru
https://resh.edu.ru/
AOCONIOTHAsI U OTHOCUTEIIbHAS -

5 i b 1 0 0 https://infourok.ru/
MOrpC€IHOCTU UBMCPCHUHN (PUINICCKUX 07.09.2023 htto://school-
BEIHAHH collection.edu.ru
MogenupoBanue B ¢pusuke. Poib u mecto https://resh.edu.ru/

6 ¢u3ukn B GOPMUPOBAHUU COBPEMEHHOM 1 0 0 08.09.2023 https://infourok.ru/
Hay4HOM KapTUHBI MUPA, B IPAKTHYECKON R http://school-
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JIesITeIbHOCTH JIFO e

collection.edu.ru

MexaHn4ecKoe JBUKEHUE. Cucrema
orcueTa. OTHOCUTEIHLHOCTD

https://resh.edu.ru/
https://infourok.ru/

7
MEeXaHU4ecKoro AsrkeHus. [Ipsamas u 11.09.2023 | http://school-
oOpaTHas 3a1a4 MEXAHUKH collection.edu.ru
Pangnyc-BexkTop MarepualibHOM TOYKH, €ETO https://resh.edu.ru/

8 IIPOEKIUU Ha OCH KOOpAMHAT. Tpaexropus. https://infourok.ru/
[Tepememenue. Ckopocts. VX nmpoexiuun 12.09.2023 | http://school-

HA OCH KOODAMHAT collection.edu.ru
. https://resh.edu.ru/
PaBHOMEpHOE npsiMOTUHENHHOE ABUKECHUE. -
9 I https://infourok.ru/
pa(bnqecx(je OINKMCAHUE PABHOMEPHOT'O 13.09.2023 | htto://school-
MPSIMOJIMHEWHOT'O JIBHKCHUSI collection.edu.ru
https://resh.edu.ru/

10 CrnoxxeHne nepeMereHnid 1 CKOPOCTEN. https://infourok.ru/

Pemenue 3anau 14.09.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/
HepaBnomepHnoe auxkenne. MrooBeHHas -

11 N Vek n N https://infourok.ru/
ckopocTh. Yckopenue. [Ipsmonuneiinoe 15.09.2023 | http://school-
JBUKEHUE C TOCTOSIHHBIM YCKOPEHHEM collection.edu.ru

https://resh.edu.ru/
I'paduueckoe onucanue NpPIMOITUHEHHOT O https://infourok.ru/

12 _

JBHKEHHS C TIOCTOSHHBIM YCKOPEHHEM 18.09.2023 | http://school-
collection.edu.ru

CBobogHOE TazieHne. Y CKoOpeHue https://resh.edu.ru/

CBOOOTHOTO MaJACHMS. 3aBHCUMOCTD https://infourok.ru/

13
KOOP/IMHAT, CKOPOCTH, YCKOPEHUS OT 19.09.2023 | http://school-
BPEMEHH U UX TpapuKu collection.edu.ru

14 JIBuxKeHue Tena, OpolIeHHOT 0 MO YTIIOM K https://resh.edu.ru/
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TFOPU3OHTY 20.09.2023 | https://infourok.ru/
http://school-
collection.edu.ru

KpuBonuneiinoe nuxenue. JBuxeHue mo

. https://resh.edu.ru/

OKPYKHOCTH. YTJIOBAs U JIMHEWHAsS -

15 ckopocTb. Ilepron u yacrora. https:ifinfourok. u/
21.09.2023 | http://school-

LleHTpOCTpEMUTETLHOE U ITOJTHOE collection.edu.ru

YCKOpEHHUE
https://resh.edu.ru/

16 Kontponbnas pabota no teme https://infourok.ru/

"Kunemartuka" 22.09.2023 | http://school-
collection.edu.ru

IlepBeiit 3akon Herotona. Muepruansabie https://resh.edu.ru/

17 cuctembl orcuéra. [IpuHiun https://infourok.ru/

OTHOCUTEIBHOCTH [ anues. 25.09.2023 | http://school-

Heunepuuanbabie CUCTEMBI OTCUETA collection.edu.ru
https://resh.edu.ru/

18 Cuna. PaBHogeiicTBytoas cuia. Bropoit https://infourok.ru/
3akoH HeroToHa. Macca 26.09.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/
19 B3anmopeiictBue Ten. TpeTuit 3akoH https://infourok.ru/

HeroTtoHa 27.09.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/

20 [Tpunuun cynepno3unuu cuil. Pemenune https://infourok.ru/
3aj1a4 Ha MPUMEHEHHE 3aKOHOB HproTOHA 28.09.2023 | http://school-
collection.edu.ru
21 3aKOH BCEMUPHOTO TATOTEHUS. https://resh.edu.ru/
OKBUBaJIEHTHOCTb I'PABUTALIMOHHON U 29.09.2023 | https://infourok.ru/
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HHepTHOﬁ MacCChbI

http://school-
collection.edu.ru

Cuna TsKecTH U yCKOpeHUe CBOOOIHOTO

https://resh.edu.ru/
https://infourok.ru/

22

HagcHus 02.10.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/

JIB>xeHrne HEOECHBIX Te B UX .

23 I https://infourok.ru/
HCKYCCTBEHHBIX CIIYTHUKOB. llepBas 03.10.2023 | http://school-
KOoCMHYecKasi CKOpocTh. 3akoHbl Kerepa collection.edu.ru

https://resh.edu.ru/
https://infourok.ru/

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 04.10.2023 | http://school-

collection.edu.ru
https://resh.edu.ru/
Cuna tpenus. [Ipupoaa u BUIbI cui -
25 TpeHus. JIBUKEHHUE B )KUJIKOCTH U Ta3e ¢ https./Anfourok.ru/
PEHI. 8 05.10.2023 | http://school-
Y4E€TOM CHJIBI COIPOTUBIICHUS CPEbI collection.edu.ru
https://resh.edu.ru/

26 Jasnenue. I'napocraTnyeckoe JaBicHUE. https://infourok.ru/

Cuna Apxumena 06.10.2023 | http://school-
collection.edu.ru
A6 https://resh.edu.ru/
COJIFOTHO TBEPJI0€ TEJIO. -
97 I https://infourok.ru/
OCTyNaTelbHOE U BPALATEIbHOE 09.10.2023 | http://school-
ABIDKCHNE TBEPAOTO TCIIA collection.edu.ru
https://resh.edu.ru/

28 MoOMEHT CHIJIBI OTHOCUTEIILHO OCH https://infourok.ru/
BpamieHus. [1neqo cumbl 10.10.2023 | http://school-

collection.edu.ru

29 CrnoxxeHue cuil, IPUJIOKEHHBIX K TBEPAOMY https://resh.edu.ru/
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teny. LlenTp TsKecTH Tena. Y cinoBus 11.10.2023 | https://infourok.ru/
paBHOBECHS TBEPJOro Tesa. Bubl http://school-
paBHOBeCHs! collection.edu.ru
https://resh.edu.ru/
30 Permrerte 3aad https://infourok.ru/
12.10.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/
31 KontponbHas padora no treme "J{nHamuka. https://infourok.ru/
Craruka TBEpIOro remua' 13.10.2023 | http://school-
collection.edu.ru
NMnynsc MaTepuanbHON TOYKH, CUCTEMBI https://resh.edu.ru/
32 MaTepHalbHbIX TOUeK. L{eHTp macc https://infourok.ru/
CHCTEMbI MaTepUaNIbHBIX TOUCK. Teopema o 16.10.2023 | http://school-
JBUKEHHH LIEHTPA MacC collection.edu.ru
" https://resh.edu.ru/
MITYJIbC CUJIBI U U3MEHEHUE UMITYIIbCa -
33 Tesa. 3aKOH COXpaHCHHS HMITYJIbCA. https./Anfourok.ru/
17.10.2023 | http://school-
PeakTHBHOE ABIDKCHHE collection.edu.ru
. https://resh.edu.ru/
MoMeHT uMIyJIbca MaTepUuaabHOM TOYKH. -
34 [IpencraBnenue o coxpaHEeHUH MOMEHTA hitps://infourok.ru/
18.10.2023 | http://school-
I/IMHYJ’IBC& B IICHTpaJ'II)HI)IX I10JIAX CO“ECtiOﬂ.EdU.rU
https://resh.edu.ru/
35 Permerte 3aad https://infourok.ru/
19.10.2023 | http://school-
collection.edu.ru
p https://resh.edu.ru/
a0boTa CHJIBI Ha MaJIOM M Ha KOHEYHOM -
36 nepemenienn. [ padpuyeckoe https:Hinfour ok.ru/
20.10.2023 | http://school-

MMpeACTaBJIICHUC pa6OTBI cuIbl. MOIIHOCTh

collection.edu.ru
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CHIJIbI

Kunernueckast sneprus. Teopema 06

https://resh.edu.ru/
https://infourok.ru/

37 W3MEHEHUHN KI:IHeTI/I‘IeCKOI/I SHEPTHH 93.10.2023 | htto://school-
MATCpHANbHOM TOIKH collection.edu.ru
v https://resh.edu.ru/
OTEHIIMAJIbHBIC U HEMOTECHIIMAIbHBIC httos:/finfourok.ru/
38 cuibl. [lorennmanbHas sneprus. Bropas » '
24.10.2023 | http://school-
KOCMHYECKasi CKOPOCTh collection.edu.ru
TpeThs KocMuyeckasi CKopocTb. CBsI3b .
paboThl HENOTEHIIMATIBHBIX CHII C Egplerﬁigui?)i :://
39 M3MEHEHHUEM MEXaHUYEeCKOM SHEPTUn p_ ' '
25.10.2023 | http://school-
CHUCTEMBI TeJI. 3aKOH COXPaHCHHS collection.edu.ru
MEXaHUYECKOM SHEPrun
https://resh.edu.ru/
VYrpyrue u Heynpyrue CTOIKHOBEHHUS. https:/finfourok.ru/
40 VYpasuenue bepuymiu g uaeanbHoMl 96.10.2023 | http://school-
HKHKOCTH collection.edu.ru
https://resh.edu.ru/
41 Kontponbhas pabora no teme "3aKOHBI https://infourok.ru/
COXpaHCHHUS B MEXaHHKe" 27.10.2023 | http://school-
collection.edu.ru
P . https://resh.edu.ru/
a3BUTHE MIPEJICTABICHUN O IPUPOJIE httos://infourok.ru/
42 termioTel. OcHOBHBIE mOn0KeHusT MKT. > '
06.11.2023 | http://school-
Huddyszus. bpoyHoBckoe nBUkeHNE collection.edu.ru
https://resh.edu.ru/
Ctpoenue razo00pa3HbIX, )KUJIKUX U httos://infourok ru/
43 TBEPJbIX Tel. XapakTep ABMKCHUS U p. , '
07.11.2023 | http://school-

B3aHMOHefICTBHH qacTul BECCTBA

collection.edu.ru
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44

Macca u pa3mepbl MOJIEKYIT (aTOMOB).
KomnuectBo BemectBa. ITocTostHHAS
ABoraapo

08.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

45

Temneparypa. TennoBoe paBHOBECHE.
IIkana Ienbcus

09.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

46

Pemenue 3agau

10.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

47

NneanpHbiii ra3. 'a30Bble 3aKOHBI

13.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

48

VYpasHenune MeneneeBa-KnanelipoHa.

Permrenue 3agau

14.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

49

AGcomntoTHas TemnepaTypa. 3akoH
JanbToHa

15.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

50

M3omporieccrl B uacaibHOM Ta3e ¢
ITOCTOSIHHBIM KOJIMYCCTBOM BCIICCTBA

16.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

51

I'padmueckoe npencraBieHue
M30IIPOLECCOB: U30TEPMa, U30X0pa,
n3obapa

17.11.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
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52 OcnoBHoe ypaBaenne MKT 90.11.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/

53 R https://infourok.ru/

21.11.2023 | http://school-
collection.edu.ru
CBs13b a0CONIOTHOM TEMITEPATYpPhI https://resh.edu.ru/
TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN https://infourok.ru/
94 . . .
KHHETHYECKON SHEPIHEl MOCTYNaTeIbHOr0 22.11.2023 | http://school-
TEIJIOBOI'O JIBUKCHHUS €€ YaCTHI] collection.edu.ru
https://resh.edu.ru/
55 O0001IeHE ¥ CHCTEMATHU3aIiA 3HAaHU 110 https://infourok.ru/
teme "OcuoBsl MKT" 23.11.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/

56 KontponbHas padora no reme "OCHOBBI https://infourok.ru/

MKT" 24.11.2023 | http://school-

collection.edu.ru

Tepmonunamuueckas cucrema. 3ailaHue

BHEIIHUX ycnoBuil g T/ cucremsl. https://resh.edu.ru/
57 Bremnve 1 BHyTpeHHUE TapaMeTphI. https://infourok.ru/

IMapamerpsl T/l cucTeMBI KaK CpeaHue 27.11.2023 | http://school-

3HAYEHUs BEJIWYMH, OIIMCHIBAIONIUX e Ha collection.edu.ru

MHUKPOCKOITUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH. https://resh.edu.ru/
58 CamornpousBonbHas penakcanus T/ 98.11.2023 https://infourok.ru/

CHUCTEMBI K TCIIJIOBOMY PpaBHOBECHUIO

http://school-
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Mozens uaealsLHoro rasa B

https://resh.edu.ru/
https://infourok.ru/

59 TepliflonHHaMnKe. VY cnoBus NpUMEHUMOCTH 99.11.2023 | htto://school-

STOM MOneTH collection.edu.ru
https://resh.edu.ru/
VYpaBuenue Mengeneea-Knaneiipona u https://infourok.ru/

60 N

BBIP2)KCHHE [Tl BHYTPCHHEH YHEPTUU 30.11.2023 | http://school-
collection.edu.ru
Beipaxkenue st BHyTPECHHEW SHEPTUU https://resh.edu.ru/

61 OHOATOMHOI'O HJ€aJbHOIO rasa. https://infourok.ru/
KBa3zucraTueckre U HECTAaTHYECKHE 01.12.2023 | http://school-
TIPOIIECCHI collection.edu.ru

https://resh.edu.ru/
DneMeHTapHasi paboTa B TEpPMOJUHAMUKE. -
62 Brruucnienue pabotel 1o rpaguk https:ifinfourok.u/
p |y y 04.12.2023 | http://school-
mporiecca Ha PV-uarpamme collection.edu.ru
https://resh.edu.ru/
Teronepenayda kak cnocod M3MEHEHUS -

63 . T 6 https://infourok.ru/
BHyTpeHHel 3Hepruu TJI cucremsl 6e3 05.12.2023 | http://school-
coBEpHIEHHs paboTEI collection.edu.ru

https://resh.edu.ru/

64 KouBexkius, TenaonpoBoAHOCTb, https://infourok.ru/
W3ITYYCHHE 06.12.2023 | http://school-

collection.edu.ru
KomuuectBo Temnorel. TennoéMKoCTh Tena. https://resh.edu.ru/

65 VY enpHast 1 MOJISIpHAsS! TETITIOEMKOCTH https://infourok.ru/
BelECTBA. Y IeNbHas TEIIOTa CropaHus 07.12.2023 | http://school-
TOILIMBA collection.edu.ru

66 Pacuér xonmuecTBa TEMIOTHI MIPH https://resh.edu.ru/
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TeIjionepeaadc

08.12.2023

https://infourok.ru/

http://school-
collection.edu.ru

67

[TonsiTre 06 aguabaTHOM Tpolecce.
[TepBrIil 3aKOH TEPMOAMHAMUKHU

11.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

68

KonudecTBo TemnoTel u pabora Kak Mephbl
W3MEHEHUs BHYTpeHHeW sHepruu T/1
CUCTEMBI

12.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

69

Bropoii 3aKk0H TEpMOJUHAMUKY IS
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccos. HeoOpatumMocTs NpUpOIHBIX
IIPOLIECCOB

13.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

70

[TpuHIMITBI AEHCTBUS TEMJIOBBIX MAIIIHH.
KII

14.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

71

MaxkcumanpHoe 3Hadenne KITJI. Ilukn
Kapno

15.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

72

Pemenue 3agau

18.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

73

OKOIOrM4YecKue acleKThl UCIIONIb30BaHU
TEIJIOBBIX IABUrareici. Temiosoe
3arpsi3HEHUE OKPY>KAIOIIEH CpeJIbl

19.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru



https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
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74 Pewenne 3amau 20.12.2023 | http://school-
collection.edu.ru
06 N https://resh.edu.ru/
0OIIIEHNE U CUCTEMATHU3alUs 3HAHUH 110 httos/finfourok ru/
75 teme "Tepmoaunamuka. TerioBbie _
" 21.12.2023 | http://school-
MaIIHHBI collection.edu.ru
https://resh.edu.ru/
76 Kontponbnas pabota no reme https://infourok.ru/
"Tepmonunamuka. TeroBbIe MalIAHBL" 22.12.2023 | http://school-
collection.edu.ru
[TapooOpa3zoBanue U KOHACHCAITHS. httpsE//_resh.edu.ru/
77 Hcrnapenue u KuIreHue. Y aeapHas TermoTa http.s.//lnfourok.ru/
25.12.2023 | http://school-
napoobpasosanms collection.edu.ru
HacebimeHHble 1 HEHACKIIIICHHBIE TTAPHI.
KadecTBeHHas1 3aBUCHMOCTD IIJIOTHOCTH U
JIaBJICHYs HACBIIEHHOrO I1apa OT E::E:Z:E:gluiiirr://
78 TEMIEPATyphl, UX HE3ABUCUMOCTH OT _

5 26.12.2023 | http://school-
00BEMa HACKHIIIIEHHOT O MMapa. 3aBUCUMOCTh collection.edu.ru
TEMIICPATYPbl KUIICHUA OT JaBJICHHUA B
JKUJIKOCTH

https://resh.edu.ru/
79 BrnaxxnocTh Bo3yxa. AGCOMOTHAS U https://infourok.ru/
OTHOCHTEJIbHAS BIAKHOCTD 27.12.2023 | http://school-
collection.edu.ru
https://resh.edu.ru/
80 Permene sazas https://infourok.ru/
28.12.2023 | http://school-

collection.edu.ru
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81

TBépnoe Teno. Kpucramimueckue u
amop(dHbIe Tena. AHM30TPOIUS CBOWCTB
KpHUCTAJUIOB

29.12.2023

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

82

[lnaBnenue u kpuctaM3anus. Y aenbHas
TeruioTa rasieHus. Cyonumanus

09.01.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

83

Hedopmariu TBEpOTO TeNa. PacTskeHue
u cxarue. Casur. Monyns FOnra. [Ipenen

ynpyrux aedopmarui

10.01.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

84

TermoBoe pacumpeHue KuIKoCTeN u
TBépIIBIX TCII. AHI‘apMOHI/I3M TCIIJIOBBIX
KoJieOaHMIl YacTHI] BEIIeCTBa

11.01.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

85

ITpeoOpa3oBanue sHEpruu B (pa3oBBIX
nepexoaax

12.01.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

86

VYpaBHeHHE TeII0OBOro OajaHca

15.01.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

87

Pemenue 3amau

16.01.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

88

[ToBepxHOCTHOE HaTsReHME. KanusipHbie
sABJICHUA. J[aBJIeHNE 110 UCKPUBJICHHOU
MOBEPXHOCTHIO xKuAKocTU. Dopmyna

17.01.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
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Jlamaca

collection.edu.ru

0O0001IeHE U cUCTEMATHU3alUs 3HAHUH 10

https://resh.edu.ru/
https://infourok.ru/

89 Teme "ArperaTHbie cHOCTo;IHI/I}I BEIIECTBA. 18.01.2024 | htto://school-
Pa30BbIC MEPEXONEI collection.edu.ru
https://resh.edu.ru/
KontponbHas pabora o reme ;
" https://infourok.ru/
90 ArperarHble COCTO}'I'HI/I}I BEIECTBA. 10.01.2024 | htto://school-
DasoBBIE NIEPeX OBl collection.edu.ru
3J‘I€KTpPI3aHI/I$I Tell U €€ TIPOSIBJICHUA. https://resh.edu.ru/
91 Dnektpuyeckuii 3apsia. JlBa Buna https://infourok.ru/
SIIEKTPUIECKHX 3apsi0B. [IpOBOIHUKH, 22.01.2024 | http://school-
JUAJIEKTPUKHU U ITOJITYIIPOBOJHUKHI collection.edu.ru
https://resh.edu.ru/
DneMeHTapHBIN ANEKTPUUIECKHUH 3apsl. https://infourok.ru/
92
3aKOH COXpaHEHHs ICKTPUIECKOro 3apsaa 23.01.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/
93 B3aumogeiicrsue 3apsnoB. Toueunsie https://infourok.ru/
3apsbl. 3akod Kynona 24.01.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/
94 Permrere 3aad https://infourok.ru/
25.01.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/
95 DnekTpuyeckoe nojue. Ero nercreue Ha https://infourok.ru/
AJIEKTPUUECKHE 3PS bl 26.01.2024 | http://school-
collection.edu.ru
. https://resh.edu.ru/
96 Hanpsok€HHOCTH 2JIEKTPpUUYECKOTO OIS,

https://infourok.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/

[TpoGusblit 3apsia. JInHuM HaPsHKEHHOCTH 29.01.2024 | http://school-

3JIeKTpUUEcKOoro nojst. OHOpOIHOE collection.edu.ru

AJIEKTPUYECKOE T10JIE

o https://resh.edu.ru/
OTEHIIMAIBHOCTH AJIEKTPOCTATUYECKOTO -

97 p https://infourok.ru/
noysA. Pa3HOCTh IOTEHIINAIOB U 30.01.2024 | http://school-
HAIPDKCHIC collection.edu.ru
m https://resh.edu.ru/

OTCHIMAJIbHAsA 3Hepr1/151 3ap5111a B )

98 I https://infourok.ru/
aneKTpocraruueckoM mnosne. [lorenunan 31.01.2024 | http://school-
3JIEKTPOCTATUYECKOTO MOJIS collection.edu.ru
C .. https://resh.edu.ru/

BSI3b HAIIPSHKEHHOCTH TTOJISI M Pa3HOCTH -

99 https://infourok.ru/
MOTEHITUAJIOB TSI DJIEKTPOCTATHIECKOTO 01.02.2024 | http://school-
o collection.edu.ru

https://resh.edu.ru/

100 [IpuHIHAI CyNIEPIIO3UIINH IIEKTPUUECKUX https://infourok.ru/
noJei 02.02.2024 | http://school-

collection.edu.ru
https://resh.edu.ru/

101 p https://infourok.ru/

CIICHUEC 3aJa4 05.02.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

102 [Tone Toueunoro 3apsana. [lone https://infourok.ru/
PaBHOMEPHO 3apsIKEHHOM Cepbl 06.02.2024 | http://school-

collection.edu.ru
N https://resh.edu.ru/
0JIe PAaBHOMEPHO 3apsHKEHHOTO 110 -

103 00bEMy mapa. [Tone paBHOMEPHO https: /infourok.ru/

y tmapa. 11071 p p 07.02.2024 | http://school-

33.p51)KeHH0171 OECKOHEUYHOM MJIIOCKOCTH

collection.edu.ru
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104

IIpoBOAHMKH B 3JIEKTPOCTATHUECKOM IOJIE.
VYcnoBue paBHOBecHUS 3aps0B

08.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

105

I[PI&]'IGKTPI/IKI/I " ITOJIYITPOBOJIHUKH B
QJICKTPOCTATHYCCKOM IT0JIC

09.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

106

Konnencarop. DnekTpoéMKoCcTh
KOHJICHCATOpa. DJIEKTPOEMKOCTH TIIOCKOTO
KOHJIeHCaTopa

12.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

107

[TapannensHoe coeIMHEHUE
KOHJICHCATOpPOB

13.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

108

IlocnenoBareabHOE COCTUHEHHE
KOHACHCATOPOB

14.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

109

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa

15.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

110

Pemenue 3amau

16.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

111

JIBMKeHHE 3apsyKEHHON YaCTHLIBI B
OJHOPOJHOM DJICKTPHUYECKOM I10JI€

19.02.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
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collection.edu.ru

https://resh.edu.ru/
https://infourok.ru/

112 Pemenue 3anau 20.02.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

113 O0001IeHE ¥ CHCTEMATHU3aIiA 3HAHUI 110 https://infourok.ru/

Teme "Dnekrpuyeckoe nosue" 21.02.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

114 Kontponbnas pabota no reme https://infourok.ru/

"DnexTpuueckoe mose" 22.02.2024 | http://school-
collection.edu.ru
Cwia toka. IlocTtosaHHEbIN TOK. Y CII0BUS https://_resh.edu.ru/
115 https://infourok.ru/
CyH_IeCTBOBaHI/IH IIOCTOAHHOI' O 26022024 htt ://SChOOl-
SJNICKTpHHCCKOro TOka collection.edu.ru
https://resh.edu.ru/
https://infourok.ru/

116 Wcrounuku Toka. Hanpspkenue u 91C 97022024 | htto://school-
collection.edu.ru
https://resh.edu.ru/

117 3akoH OMa 1715 yyacTKa LenH. https://infourok.ru/

DIIEKTPUYECKOE COMPOTUBIICHUE 28.02.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

3aBUCUMOCTb COIIPOTUBIICHMS :

118 OIHOPOIHOI'O IIPOBOIHMUKA OT €r0 JINHBI U https: //infourok.ru/

JHOPOX pOBOX 2t 29.02.2024 | http://school-

TIJTOIIA N TIOTIEPEYHOT O CEUCHUS collection.edu.ru

119 VY ienpHO€ CONPOTUBIICHHUE BEIECTBA. https://resh.edu.ru/

Pemienue 3agau 01.03.2024 | https://infourok.ru/
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collection.edu.ru

120

[TocnemoBarenbHOE, TApAIIEIBHOE,
CMEIIaHHOE COCTMHECHUE MPOBOIHUKOB

04.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

121

Pacuér pa3BeTBIEHHBIX STEKTPUUECKUX
uenei. [IpaBuna Kupxroga

05.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

122

Pemenue 3agau

06.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

123

Pabora anmekTpudeckoro Toka. 3aKoH
Jxoynsa —Jlenua

07.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

124

Permrenue 3agau

11.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

125

MOUIHOCTB 3IEKTPUUECKOTO TOKA.
TennoBas MOLIHOCTD, BbIAEIIAEMAs HA
pesucrope

12.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

126

Pemenue 3agau

13.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

127

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE

https://resh.edu.ru/
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HCTOYHHUKA TOKa

14.03.2024

https://infourok.ru/

http://school-
collection.edu.ru

128

3axon OMa a5t TONTHOM (3aMKHYTOM )
BIIEKTPUYECKOMN LETH

15.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

129

Pemenue 3agau

18.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

130

MOHIHOCTB HCTOYHHKA TOKaA

19.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

131

KOpOTKOG 3aMbIKaHHUEC

20.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

132

KOHI[GHC&TOp B IOCIIN ITOCTOAHHOI'O TOKa

21.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

133

Pemenue 3agau

22.03.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru

134

Pemenue 3anau no reme "IlocTosiHHBIN
AIEKTPUYECKHI TOK"

03.04.2024

https://resh.edu.ru/
https://infourok.ru/

http://school-
collection.edu.ru
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Permrenne 3amau mo teme "[locTossHHBIA

https://resh.edu.ru/
https://infourok.ru/

135 DIIEKTPUIECKHI TOK" 04.04.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

136 Pemenue 3aga4 mo teme "TlocTOSHHBIN https://infourok.ru/

AJEKTPUYECKU TOK" 05.04.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

137 O000111eHIE U CHCTEMATH3alIUs 3HAHUH 110 https://infourok.ru/

Teme "TIOCTOSHHBIN SIIEKTPUYECKHIA TOK" 08.04.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

138 Kontponbnas pabota no teme https://infourok.ru/

"TIOCTOSIHHBIH AIEKTPHUECKHI TOK" 09.04.2024 | http://school-
collection.edu.ru
5 https://resh.edu.ru/
JICKTPHUYECKas IIPOBOJIUMOCTD Pa3IUIHbBIX -
139 BEIIECTB. DIIEKTPUICCKUIA TOK B META/LIaxX https: /infourok.ru/
' ' 10.04.2024 | http://school-
CBepXnpoBoMMOCTb collection.edu.ru
. https://resh.edu.ru/
DJIEKTPUYECKUI TOK B paCTBOPAX U -
140 pacriaBax 3JeKTPOJIMTOB. 3aKOHBI itps:/Anfourok.ru/
' 11.04.2024 | http://school-
Dapayies JLL HIEKTPOIH3A collection.edu.ru
https://resh.edu.ru/

141 OnexTpuuecKkuil ToK B razax. [limazma fttps.infour ok ruf

' 12.04.2024 | http://school-
collection.edu.ru

142 DJIEKTPUYECKUI TOK B BAKyyMe. E’gpsixlre:h.edtru//

BakyymHbIe TIprOOpBI 15.04.2024 DS HTORTOR.IL

http://school-
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collection.edu.ru

https://resh.edu.ru/
https://infourok.ru/

143 DNEeKTpUYECKUH TOK B MOJIYIPOBOJAHUKAX 16.04.2024 | http://school-
collection.edu.ru
https://resh.edu.ru/

144 [TomynpoBOTHUKOBBIEC TIPUOOPHI itps:/Anfourok.ru/

17.04.2024 | http://school-
collection.edu.ru
@uU3HYECKUI IPAKTUKYM I10 TEME
"3mepeHune CUiibl TOKA M HATIPSKCHHUS B
L[ENU TTOCTOSHHOT'O TOKA MPH MOMOILN https://resh.edu.ru/
145 aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX https://infourok.ru/
pru6opoB" min "3HaKOMCTBO C IUPPOBO 18.04.2024 | http://school-
naboparopueii 1o dpuzuke. [IpuMepst collection.edu.ru
M3MepeHUs PU3NISCKUX BEITUYHH MTPU
MTOMOIIA KOMITBIOTEPHBIX TaTYHUKOB"
DU3NYECKUI TPAKTUKYM 10 TEME https://resh.edu.ru/
"N3yueHne HepaBHOMEPHOTO IBMXKEHUS C https://infourok.ru/
146 .
LEIBIO ONpe/IeIEH ST MTHOBEHHOM 19.04.2024 | http://school-
ckopocTH" collection.edu.ru
@u3NYECKUH IPAKTUKYM 110 TEME
"N3mepenne yCKopeHus npu
npﬂMoiHHeﬁ:IIOM lfI))aBHoyCEOpeHHOM https://_resh.edu. ru/
147 NBIDKEHUH 110 HAKJIOHHOW INIOCKOCTH'" MU hitps://infourok.ru/
" 22.04.2024 | http://school-
WccnenoBanue 3aBUCUMOCTH ITYTH OT collection.edu.ru
BPEMEHHU NPU PaBHOYCKOPEHHOM
nBrOKeHun"
148 @u3HYECKUI IPAKTUKYM I10 TEME https://_resh.edu.ru/
"M3MepeHune yCKOpEeHHs CBOOOIHOTO 23.04.2024 | https://infourok.ru/
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nageHus" win "M3ydyeHue ABuKEHUs Tena,
OpOIIIEHHOT'O TOPU30HTAIIBHO"

http://school-
collection.edu.ru

DU3NYECKUI TPAKTUKYM 10 TEME
"U3ydyeHue qBUKEHUS Teja 10
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOZYJIIO

https://resh.edu.ru/
https://infourok.ru/

149 ckopoctero" nnu "MccnenoBanue 94.04.2024 | http://school-
3aBHCUMOCTH TIEpHUO/Ia OOpaIIeHUs collection.edu.ru
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

Pu3nUeCcKUil IPAKTUKYM I10 TEME
"N3MepeHne paBHOAEHCTBYIOLIEH CHIIbI
IIpU JABMKEHUH OpycKa 10 HAaKIOHHOM https://.resh.edu.ru/
150 mockoctr" wiK "[IpoBepka runmores3sl o https:/infourok.ru/
25.04.2024 | http://school-
HE3aBHCUMOCTH BPEMEHU JIBHXKEHUS collection.edu.ru
OpycKa 1Mo HAKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €r0 Macchl"
Pu3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIPYTrOCTH, BO3HUKAIOIINX B IIPYKUHE U https://_resh.edu.ru/
151 pEe3sMHOBOM 00pasle, oT ux aedopmaruu” Plips./Anfar ok
; ’ 26.04.2024 | http://school-
win "M3ydeHue IBUKEHUSI CUCTEMBI Tell, collection.edu.ru
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuit 6;10K"
@u3N4eCKUi IPAKTUKYM I10 TEME
"U3zmepenue koddduiirenta TpeHus mno https://resh.edu.ru/

152 BEJIMYMHE YIIIOBOT0 KO3 puiirenTa https://infourok.ru/

3apucumoctr FTp(N)" win "HccnenoBanue 02.05.2024 | http://school-

JBOKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

collection.edu.ru
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ko3 punmentom Tpenus" unm "M3yuenue
JBH)KEHUA Ipy3a Ha BaJly ¢ TpeHUEM"

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue ycioBuil paBHOBECHS
TBEPJIOTO TeJla, UMEIOILEr0 OCh BpaieHus"

https://resh.edu.ru/
https://infourok.ru/

153 niu "KoHCTpyupOBaHUE KPOHIITEHHOB U
. bonp " ! "M 03.05.2024 | http://school-
pacqu CHII ynpyrnocn/l nin "U3ydyenue collection.edu.ru
YCTOMYMBOCTHU TBEPJOrO TEJIa, UMEIOLIETO
IJIOIIA/b OMOpkI"
Pu3nUeCcKUil IPAKTUKYM I10 TEME
"N3MepeHne uMItysabca Tesa mno
Topmo3HoMy nyTH" unu "M3mepenue cuibl
TATH, CKOPOCTH MOJIENN AJIEKTPOMOOIIIA U https://resh.edu.ru/
MOIIHOCTHU cuibl TAru'" uinn "CpaBHeHHE https://infourok.ru/

154 _

U3MEHEHUS UMITYJIbCA TeJla C UMIYJIbCOM 06.05.2024 | http://school-
cunbl" unn "MccnenoBanure coOXpaHeHUs collection.edu.ru
HMIYJIbCa MPH YIIPYTOM B3aUMOJEHCTBUN"
niu "M3MepeHrie KHHETUYECKOW SHeprun
Tesa 1o TOPMO3HOMY ITyTH"
Pu3n4eCKUil IPAKTUKYM I10 TEME
"N3ydyeHne u30TepMUYECKOro mpoiecca

https://resh.edu.ru/
(peKOMEH/1I0BaHO HUCIIOJIb30BaHHE .

155 u¢posoii 1aboparopun)" unu "U3yuenue fttps:ifnfourok. U/
P P P " "M a 07.05.2024 http://school-
n30xopHOro npouecca" wim "M3yuenue collection.edu.ru
n3obapuoro nporecca” uinu "IIpoepka
YpaBHEHUS COCTOSIHUS"

@u3n4ecKuil IPAKTUKYM 110 TEME https://resh.edu.ru/

156 "U3mepenne yoeapHOl TEMI0EMKOCTH " https://infourok.ru/

PEHe ¥ 08.05.2024

nunu "MccnenoBanue mpoiiecca OCThIBaHUS

http://school-
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BemecTBa" i "McciaeqoBanue
aguabarHoro npouecca" uinu "M3ydenne
B3aMMOCBSI3H YHEPTUU MEKMOJICKYIISIPHOT O
B3aMMOJICHCTBUS U TEMIIEPATyphbl KUTIEHUS
JKUIKOCTEH "

collection.edu.ru

Ou3nYecKuii MPaKTUKYM I10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN HCTIapeHHst
xuakocteil" i "M3mepenue ynenbHoM
TEIUIOTHI TU1aBiaeHus Jbaa" uin "N3yduenue

https://resh.edu.ru/
https://infourok.ru/

157 CBOICTB HACHIIICHHBIX MAPOB" WIIH
- Ig P 13.05.2024 |  hitp://school-
3MepeHre a0COMOTHON BIXKHOCTH collection.edu.ru
BO3/lyXa U OI[EHKa Macchl TapoB B
nomernieHun". 3mepenne ko3 punmrenta
MMOBEPXHOCTHOTO HATSHKEHUS
@u3NYECKUH IPAKTUKYM 110 TEME
"HabmtoieHne npeBpalieHus SHEPTuu
3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHIO
" " https://resh.edu.ru/
u3inydenus ceeronuoaa” unu "M3ydenue .
158 MPOTEKaHUs TOKA B LIETH, COJlepKalllen hitps://infourok.ru/
b ; .I.i, P CONEPTAE 14.05.2024 | http://school-
koHaeHcarop" unu "Pacnpenenenue collection.edu.ru
Pa3HOCTU MOTEHLINUAJIOB (HANPSKEHUs) pU
10CJIEI0BATEIbHOM COE€IMHEHUH
KOH/JIEHCaTOpOB"
DU3NYECKHUI TPAKTUKYM 110 TEME
"NccnenoBanue CMEIIAHHOTO COSTUHEHUS https://resh.edu.ru/
pe3uctopoB" uinn "M3mepeHue yneiabHOoro https://infourok.ru/
159 . _
COIPOTHUBIICHHS IPOBOJAHUKOB" WK 15.05.2024 | http://school-

"UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA
OT HaIpsKEHUs JUIsl JTAMITbl HaKaJTuBaHus "

collection.edu.ru
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Pu3n4eCcKUil IPAKTUKYM I10 TEME
"HaGnronenue anexTponu3a’ wim
"U3mepenue 3apsia 0JHOBAJIEHTHOTO

https://resh.edu.ru/
https://infourok.ru/

160 noHa" unmu "HccienoBanne 3aBUCUMOCTH 16.05.2024 | http://school-
COIIPOTHUBJICHHUS TEPMOPE3NCTOPA OT collection.edu.ru
temneparypbl” win "CHsATHE BOJIBT-
aMIIEpHON XapaKTepUCTUKHU auoaa"

PesepsHblit ypok. O60611eHME 1 Et:gi;;:ﬁ::jii rrllj//

161 SIIZCTeMaTmaqu;{ 3HAHU 110 TEME 17.05.2024 | http://school-

HHCMATHKA collection.edu.ru
PesepBHblii ypok. O606men1e 1 E::E:Z:E::;ue:)i :E//
162 '(‘)I/ICTeMaTI/B‘E‘lLII/I}I 3HAHUHU 110 TEME 20.05.2024 | http://school-
JuHamuka collection.edu.ru
PesepBHEIii ypok. O606menne 1 Egglerr‘iiguﬁi rrl://

163 CI/ICTeMaTI/ISaLII:I'SI 3HaHu# 1o TeMe "CraTtuka 21.05.2024 | http://school-
TBEPAOro TCI1a collection.edu.ru
PesepBHblit ypok. O60011eHNE U Egglerﬁiguiilli rrllj//

164 cucTeMaTHu3aIus 3HaHI/II/I"l'IO TeMe "3aKOHBI 22.05.2024 |  http://school-
COXpPaHCHHA B MCXaHHUKC collection.edu.ru
PezepBHblil ypok. O6001eHNE U E::glerﬁiguiii rrt//

165 CHCTEMATH3aLUs 3HAaHUN 110 jeMe O('J'HOBBI 23.05.2024 | http://school-
MOJICKYJISIPHO-KHTHETHYECKON Teopun collection.edu.ru
PesepsHblit ypok. O60611eHkE 1 Egzleriizuiii :,tj//

166 CHCTEMAaTHU3alUA 3HAHUI 10 TEME 24.05.2024 | http://school-

"Tepmonunamuka. TeninoBbie MaIuHbBL"

collection.edu.ru
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PesepBHbIit ypok. O60011eHNE U
CHCTeMATH3alUsl 3HAHUH 110 TeMe

https://resh.edu.ru/
https://infourok.ru/

167 1 0
"ArperaTHble COCTOSIHUSI BEIIECTBA. http://school-
®da30BbBIC HepeXOI[BI" collection.edu.ru
PesepBHblIit ypok. O60011eHNE U https://-resh.edu.ru/
o https://infourok.ru/
168 cUCTEMAaTHU3aLMs 3HAHUH 110 TEME 1 0 _
http://school-
"DnexTpuueckoe mosne" collection.edu.ru
PesepBHelit ypok. O6001mIeHNE U https://_resh.edu.ru/
. https://infourok.ru/
169 CHUCTEMATH3aLMs 3HAHUU 10 TEME 1 0 _
B . http://school-
"I[ToCTOSIHHBIN AIEKTPUUECKUN TOK" collection edu.ru
PesepubIil ypok. O6001IeHNE 1 https://_resh.edu.ru/
. " https://infourok.ru/
170 cucTeMaTHU3alys 3HaHui 1o TeMe "Toku B 1 0
" http://school-
pasiiiHBIX Cpelax collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOI'PAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Kontpoabueie | Ipakriyeckue fllsyqennﬂ :6[()1:11;0B3T6J11)Hble
padoThI padoTbI pecypebi
B3aumMoeicTBre MOCTOSHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJe. 1
['unoreza Amnepa
Bekrop MarauTHOM nHAYKUMH. [IpruHIMn
2 CYIEPIO3UIINI MarHUTHBIX moned. JInaum 1
MarHuTHOW MHIYKIIUH
3 MarsuTHoe 1oJ1e MPOBOAHUKA C TOKOM. 1
OmeIT OpcTena
Cuna Amrnepa, e€ HarpaBJieHUE U MOAYJIb 1
5 Pemenune 3agau
6 [Ipumenenue 3akoHa Ammepa. 1
DNEeKTpOU3MEPHUTEIbHBIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBlieHUE U MOAYJIb.
7 JIBrKeHne 3apsSKEHHON YaCTULIbI B 1
OJTHOPOJIHOM MarHUTHOM IT0JIE
8 Pemenue 3amau
9 Pa6ora cunel Jlopenna
10 Pemenue 3amau
11 MarauTHoe I10JI€ B BEIIIECTBE. 1
deppoMarHeTHKH, apa- U JuaMarHeTHKA
12 OcHoBHBbIE cBOMCTBa (heppOMArHEeTUKOB. 1

[Ipumenenue peppoMarHeTUKOB




13

Pemtenne 3amay no teme "MarautHoe moje"

14 Pemenne 3aga4 mo teme "MaruuTHOE none"

15 SIBrieHrEe 3NEKTPOMArHUTHON UHAYKIIUH.
[ToTok BekTOpa MarHUTHON MHAYKLIUU

16 O/1C unaykuun

17 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIIMHU
®dapages

18 Buxpesoe snekrpruueckoe none. Toku Oyko

19 S/1C nHAyKUMU B IBUKYILIHUXCS
MIPOBOJTHUKAX

20 Pemenue 3amau

21 [TpaBuiio Jlenma

29 WunyktuBHOCTH. KaTylka HHAYKTUBHOCTH
B IICITH ITOCTOSTHHOT'O TOKA

23 SAsnenne camonnaykuuu. 3J1C
CaMOMHAYKIIUU

24 DHeprus MarHuTHOTO TOJISl KaTYIIKU ¢
TOKOM. DJIEKTPOMArHuTHOE MoJie

25 Pemenne 3amau

26 O0o001IeHne U cUcTeEMaTU3aIis 3HAHUH 110
TeMe "DneKTpoauHaMHKa"

97 Kontponbhas pabora no teme
"DnexkTpoauHaMuKa"

28 KonebaTtenbHas cucrema. CBOOOIHBIE
kosnebanus. 'apmMoHndeckue Konebanus

29 Kunematndeckoe M JUHAMHYECKOE

OIHUCaHKE KOJIeOaTeIbHBIX ,I[BI/DKGHI/II;'I




9HepFeTI/I‘-ICCKOG onucanue. BeiBoa
JUHAMHUYCCKOI'0 OIMMCaHrA TapMOHHUYCCKUX

30 KOJIeOaHUH U3 UX SHEPTETHUECKOTO H
KHHEMAaTUYEeCKOTr 0 OIMUCAHUS

31 Ammuiutyna u ¢aza xonedanui
ITepuoa n yacrora konedanuii. [Tepuon
MaJIbIX CBOOOHBIX KONeOaHUM

32 MaTeMaTuyeckoro mastHuka. [lepuon
CBOOOJHBIX KOJIEOaHU IPYKUHHOT'O
MasiTHUKA

33 3aryxatomue Konebanus. BeiHyx1eHHbIC
Konebanus. Pe3onanc

34 ABTOKOIIE0aHUS

35 Pewmenue 3amau

36 VYpok-koHpepeHius "MexaHnueckue
Kosie0aHus B MYy3bIKaJIbHBIX HHCTpYMEHTax"

37 O06001IeHE ¥ cUCTEMAaTH3alKA 3HaHUH 110
teme "MexaHnuueckue konebaHus"

38 DJIEKTpOMarHUTHBIE KOJIeOaHusI.
KonebarenbHblii KOHTYD
®opmyna Tomcona. CB3b aMILTUTYIbI

39 3apsiia KOHJEHCATopa ¢ aMIIUTYA0M CHIIbI
TOKa B KOJIeOaTeTbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUU B UJEATTBHOM
K0JIe0aTEeIbHOM KOHTYpE
3aryxarolue 3J1IeKTPOMarHUTHbIE

41 Konebanus. BeiHyX1eHHbIe

QJICKTPOMAruHuTHLIC KoJIeOaHus




ITepemenHsliil TOk. Pe3ucrop u KoHIeHCaTOp

42 B IICITH TIGPEMEHHOI0 TOKa

43 Karyrika HHIYKTUBHOCTH B IIEITH
MIEPEeMEHHOT0 TOKa

44 3akon OMa AJis SJIEKTPUICCKOM TIenn
MEPEeMEHHOT0 TOKa
MOIHOCTE TEPEMEHHOTO TOKA.

45 AMIUIUTYJHOE U IEHCTBYIOLIEE 3HAUYECHUE
CHJTBI TOKA U HANPSHKEHUS

46 Pe3oHaHC B 35IeKTpHUYECKOM TEMH

47 Pewmenue 3amau
WneanbHbIiA TpaHchopmaTop.

48 [Tpou3BoACTBO, TIepeaaya u moTpedaeHue
JJIEKTPUYECKOU SHEPrUn
DKOJIOTUYECKHE PUCKU TIPH MTPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ucnons3oBaHust
3JICKTPOIHEPTHUHU B MTOBCEIHEBHOM KU3HH

50 Pemenue 3amau

51 Pewenue 3amau

52 OO0o01IeHHe U cucTeMaTU3alus 3HaHUH 110
TeMe "DJIeKTpOMarHuTHBIC KoneOanus'"

53 MexaHn4yecKue BOJTHBL. XapaKTePUCTHKU
MEXaHHYECKUX BOJIH

54 CBolicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKkTEePUCTUKU 3BYKa

56 Nudpaszsyk u yapTpassyk. [llymoBoe

3arps3HEHUE OKPYKAOUIEH CPEbI




57

Pemenue 3agau

58

BJIGKTPOME[FHI/ITHBIC BOJIHEI. I/I3J'IylleHI/Ie
QJICKTPOMAIrHMTHBIX BOJIH

59

OHeprus MeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

60

[IIxana »1eKTPOMArHUTHBIX BOJIH.
[IpumeHeHue 31eKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpyHIMIIBI paguOCBA3HU U TENEBUICHUS.
Pagnonokanus. DneKTpoMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEH CPEJIbI

62

KonTtponbsnas padora o teme "Konebanus
Y BOJIHBI"

63

Cgert. 3aKOH IPSIMOJIMHEHHOT O
pacnpocTpaHeHus CBEeTa

64

Pewienue 3aay Ha npUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOT O pacpOCTPaHEHUS CBETa

65

OTtpaxenue cera. [1mockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBera. AGCOTIOTHBIN 1
OTHOCHUTEJIBHBIN MOKAa3aTelb IIPETOMICHUS.
ITomHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIN yro MOJIHOrO BHYTPEHHETO
OTpa)keHUs

67

Pemenne 3aa4 Ha IPUMCHCHHEC 3aKOHOB
OTpaXXCHUS U ITPECIIOMIICHHA CBCTA

68

Xox mydeit B mpusMme. Jlucnepens cBera.
CnoxHbIit cocTaB Oenoro cera. L{Bet




JInna3bl. @OKYCHOE PACCTOSHUE U

69 OIITUYECKasi CHJIa JIMH3BI

70 [TocTpoeHne n300pakeHUH B JIMH3aX U UX
cucTtemMax. Y BEJIMYEHUE JINH3bI
Pemenue 3amau Ha mocTpoeHue

71 N300paKEHHIA, TIOITYIaeMBIX C TIOMOIIBIO
TUH3

72 ['1a3 kak onTuyeckas cucrema

73 Pemenwne 3anau. [Ipenenst mpuMeHUMOCTH
TCOMETPHUYECKON ONTHKU

74 CKOpOCTh CBETa U METOJIbI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 WuTepdepennus ceera

77 KorepeHTHBIE HCTOYHUKH. Y CITOBUS
HaOJIF0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue uHTEpHEepeHINN

80 Judpakius ceera

81 Judpakumonnas pemérka. Y cioBue
HaOJIFO/ICHUS TJIaBHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TomepedHOCTh CBETOBBIX BOJIH.
[Monsipuzamus cBera

84 Pemenue 3amau

85 CBeToBbIE SIBJICHUS B IPUPOJIE

86 O06o01IeHre u cucTeMaTH3alus 3HaHu| 0

Teme "OnTrka"




87 KontponbHas pabdora no reme «OnTHka» 1
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKH. 3aKOHBI AJICKTPOIMHAMUKA U 1
MIPUHIIAIT OTHOCUTEIEHOCTH

89 ITocTynaTel cienualbHON TEOPUH 1
OTHOCHUTEILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAI.
[IpeobpazoBanus Jlopenma. YcioBue

90 NpuIMHHOCTH. OTHOCUTETHHOCTD 1
OJTHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMCHH H
COKpAIIICHHE UTUHBI

01 DHeprus ¥ UMIYIbC PENITUBUCTCKON 1
YaCTHUILIBI

92 CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM 1
PEIATHBHCTCKON YaCTHUIBI. DHEPTHS ITOKOSI

93 PaBHOBeCHOE TeII0BOE M3ITydICHHE 1

94 3akoH cMmelienust Buna 1

95 I'unore3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprus U uMIyibc GpoToHa 1

97 ®ororddexrt. OnbiThl A. I'. Cronerosa. 1
3akonsl pororddexra

98 VYpaBuenue DitnmTeiHa 115 hotodrddexra. 1
"Kpacnas rpanuna" gporoaddexra

99 Jasnenune cBera. OnbiTel [1. H. JIeOeneBa 1

100 BonHOBEIE CBOWCTBA YaCTHIL
Bonusl ge bpoiins. JlnuHa BoiaHEI 1€

101 Bpoitnst u pazmepbr 001aCcTH JIOKaTU3aIHI 1

JIBUKYILEHUCS] YaCTULIBI




102

KopmnyckyisspHO-BOIHOBOH yaln3m

103 Judpakius 37eKTPOHOB Ha KpUCTaIIax
Crnenuduka n3MepeHuil B MUKPOMUPE.

104 CooTHoIIeHUS HEONPEAeTEHHOCTEN
['eitzenbepra

105 Pemenue rpadguueckux 3amaq

106 Pemenne pacuéTHbIx 3a1a4
KonTtponbHas padora mo remaM: "OCHOBBI

107 CTO", "KopnyckynasipHO-BOJIHOBOMH
nyanusm"

108 OMNBITHI IO UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnas mogens atoma Pezepdopaa

109 IToctynarel bopa

110 Bunel ciektpoB. CriekTp ypoBHEN dHEpruu
aToMa BoJ0poja

11 CrioHTaHHOE U BBIHY)KJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyknonnas mozens siipa I'elizen6epra-

113 NBanenko. 3apsia u MaccoBOE YUCIIO spa.
N3oronsl. PannoakTuBHOCTH
3aKoH pasMoakTUBHOro pacnajaa. CBoicTBa

114 MOHU3UPYIOIIETO U3NydeHus. Brnusnue
PaIuOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
Josumerpus
DHeprus CBsI3U HYKJIOHOB B sizipe. SnepHbie

115 cuibl. Jledext maccel aapa. SnepHbie

peakuun. SAnepHbie peakTopsl. [IpodaeMbr




YIPABJISIEMOT O TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIIEKThl Pa3BUTHUS SIACPHOM
DHEPreTUKU

116

Mertonbl perucTpaluy 1 UCCIeI0BaHUs
3J€MEHTapHbIX YacTull. OyH/1aMEeHTalIbHbIE
B3aUMOJICUCTBUS. bapruoHbBI, ME30HBI U
nentonbl. [IpencraBnenne o CTaHmapTHOM
Mozenu. KBapk-riitooHHast MOJIEIb aJIpOHOB

117

®dusuka 3a npenenamu CTaHIapTHOR
Mozenu. TémHas MaTepus U TEMHas
sHeprusi. EnuHcTBO GM3MYeCcKOi KapTUHBI
Mupa

118

Ortarbl pa3BUTHS ACTPOHOMUU. 3HAYCHUE
aCTpOHOMUU

119

[TpruMeHNUMOCTb 3aKOHOB (PU3UKHU IS
00BSCHEHUS IPUPOABI KOCMUYECKUX
00BEKTOB. MeTo/1bl ACTPOHOMUYECKHUX
UCCIIE0BAHUI

120

COBpEMECHHBIC ONTUYCCKHUE TEIECKOIIBI,
pamoTeNeCKOIbl, BHEATMOCh EpHas
aCTPOHOMHUS

121

Bun 3Bé3nHoro Heba. Co3Be3nust, ipKue
3Bé3,£[LI, IIJIaHCTHI, UX BUAUMOC IBUKCHHUC

122

Comnueunas cucrema. Conune. Congeynas
aKTUBHOCTb. MicTounuk sHeprun ComHIa u
3BE3D

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
Hwnarpamma "criekTpanabHBbIN K1acc —




CBETUMOCTH"

124

3B63):[BI TJIaBHOM IOCIEI0BaTEILHOCTH

125

Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
IPEJCTABJICHUS O IPOUCXOXKICHUU U
sBosonny ConHIA U 3BE3/1. DTallbl )KU3HU
3BE3

126

Muieunsiii [1yte — Hama ["asmaktuka. Turbl
rajgakThK. YEpHbIE IbIPHI B sIAPAX rajgakTHK

127

Bcenennas. Pacmmpenune Beenennoit. 3akoH
Xab6ma. Teopust bonbmioro B3peiBa.
PenukroBoe nznydenue

128

MacmrabHast ctpyktypa BeenenHoi.
MeraraiakTuka

129

Hepeménnbie mpoOieMbl aCTPOHOMUH

130

@uU3NYECKUI IPAKTUKYM 110 TEME
"UccaengoBaHue MAarHUTHOT'O OIS
IMOCTOSIHHBIX MarHUTOB' WJIH
"UccnemoBanue CBOMCTB
¢deppomarnerukoB" unn "MccnenoBanue
JICUCTBUS MOCTOSHHOTO MarHuTa Ha pamKy ¢
TOKOM"

131

PuU3NYECKHUI IPAKTUKYM I10 TEME
"U3zmepenue cunsl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbl TOKa"
unu "OnpeseneHne MarHUTHON WHIYKITUU
Ha OCHOBE U3MEpeHHUs cuibl Amnepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




3JEKTPOMATHUTHON MHAYKIMHU'" WU
"OnpeneneHre MHIYKIHU BUXPEBOTO
MarHuTHOTO moJs"

133

PuU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue siBI€HUS CaMOMHIYKIUN"
win "COopKa MOJIeH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

PuU3NYECKUI IPAKTUKYM IO TEME
"U3mepenue nepuoja CBOOOIHBIX
KOJIEOaHUH HUTSHOIO U MPYXHUHHOTO
MasiTHUKOB"

135

OU3NYECKHUI TPAKTUKYM 110 TEME
"IIpeoOpazoBaHue F3HEPTUHU B IPYKUHHOM
MasiTHUKe"

136

Pu3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue nepeMeHHOro Toka uepes
[IOCJIEOBATEIBbHO COEUHEHHBIE
KOHJIEHCATOp, KaTyIIKY U pe3ucTop" niu
"UccnenoBanue paboThl UCTOYHUKOB CBETA
B LIENIU TIEPEMEHHOr0 ToKa"

137

@uU3NYECKUl IPAKTUKYM I10 TEME
"N3ydyeHne napamMeTpoB 3ByKOBOW BOJIHBI"

138

@uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue nokaszaresns npeaoMIeHHs
crexna" wim "TlomydeHne n300pakeHus B
CUCTEME U3 IIJIOCKOI'0 3epKaja U JIUH3bI"

139

@uU3NYECKUI IPAKTUKYM I10 TEME
"HUccnenoBanue 3aBUCUIMOCTH (JOKYCHOTO
paccTosHUS OT BellecTBa (Ha MpuMepe




*kuakux auH3)" unu "M3mepenue
(OKYCHOr 0 pacCTOSIHUSI paCCEUBAIOIINX
uH3"

140

PuU3NYECKUI IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, UHTEphepeHIun
Y nosisipu3anuu csera'

141

Du3HYECKUil IPAKTUKYM I10 TEME
"Onpenenenre UMIyJIbCa U YHEPTUH
PENATUBUCTCKUX YacTull (1o ororpadusim
TPEKOB 3aps’KEHHBIX YaCTHUL] B MATHUTHOM
nosne)"

142

OU3NYECKHUI TPAKTUKYM 110 TEME
"U3mepenue nocrosHHoil [lnanka Ha
OCHOBE uccienoBanus pororddexra" wim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
Yyepe3 CBETOIMO/ OT HanmpshKeHus"

143

@uU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOro
aTOMapHOro BOJOPOJa U UBMEPEHHE
noctossHHON Punbepra"

144

PuU3NYECKUI IPAKTUKYM IO TEME
"UccnenoBanue paruoakTUBHOTO )OHA C
UCIOJIB30BaHUEM J103UMETpa" WK
"N3yueHue moromenus 6eTa-4yacTuil
aroMuHIEM"

145

PU3NYECKUI IPAKTUKYM 110 TEME
"HaOnronenus 3BE31H0ro Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUN IS




oTpeeNieHus TIOJI0KEHUsT HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro MoMyapus 1 sipkue
3B€31b1" win "HaOiroIeHus B TEIECKOI
JIyHbI, mTaHET, TYMaHHOCTEN U 3BE3THBIX
cKomieHui"

146

O0600611eHne U cucTeMaTh3alus 3HaHu.
Ponb Gu3uku 1 acTpOHOMHHU B
HKOHOMHYECKOH, TEXHOIOTUIECKOH,
COLMaTIbHON U ATHYECKOM chepax
NeSITeIbHOCTH YeI0BEKa

147

O06o001eHue 1 cucTeMaTH3aIus 3HaHuH.
Ponb u MecTo pu3MKH U aCTPOHOMUU B
COBPEMEHHOW HAy4YHOU KapTUHE MHUPA

148

O06001IeHE U CUCTEMATH3aAA 3HAHWI.
Ponb gusnueckoii Teopun B GOpMHPOBAHUT
MPEJICTaBICHU 0 (PU3NIECKON KapTHHE
MHUpa, MECTO (U3HYECKON KapTUHBI MHpa B
00IIIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABICHUI O IPUPOJIE

149

O000111eH1E U CHUCTEMATU3ALU 3HAHUI 110
Teme "Kunemartnka"

150

O0001IeHE ¥ cUCTeMAaTH3alKsA 3HaHUH 110
Teme "Kunemartnka"

151

O06001IeHE ¥ cCUCTEMATH3aIAA 3HAHUH 110
teme "Jlunamuka"

152

O0001IeHE ¥ CHCTEMATHU3aIAA 3HAHUH 110
teme "Craruka TBEpAoro rena"




153

O00011IeHIE U CUCTEMATH3Als 3HAHUI 110
TeMme "3aKOHbI COXPAaHEHHS B MEXaHHUKE"

154

O06o011eHne 1 cucreMaTH3anus 3HaHUuH 1o
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O0o001eHne 1 cucTeMaTH3aIus 3HaHUH 110
teMe "Tepmoaunamuka. TemioBbie
MaIIuHbBI"

156

O06001IeHE U CHCTEMATHU3aIiA 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3o0BbIe nepexobl"”

157

OO00011IeHIE U CUCTEMATHU3alMs 3HAHUH 110
Teme "DnekTpuueckoe mone"

158

O06o011eHne 1 cucreMaTH3alus 3HaHUuH 110
teme "[1ocTosHHBIN 2neKTpUUecKuil TOK"

159

O0o001IeHne U cucTeMaTHU3alys 3HAHUH 110
teMe "TokM B pa3nuyHbIX cpeaax”

160

O0001IeHE ¥ CHCTEMATH3aIAA 3HAHUH 110
Teme "MarautHoe nose'"

161

PesepBHbIit ypok. O6001IeHNE 1
CHCTEMATHU3AIHs 3HAHUI 10 TEME
"DneKTpoMarHuTHas UHIYKIUA"

162

PesepBHbIil ypok. O0001IeHHE 1
CHUCTEMAaTHU3aIHI 3HAHUH 10 TEME
"Mexanndeckue Konedanusg"”

163

PesepBHbIit ypok. O60011eHNE U
CHCTEMaTH3allus 3HAHHUH 110 TeMe
"DeKTpOMarHUTHBIE KoJeOanus"




164

PesepBHbIit ypok. O60011eHNE U
cucTeMaTHU3alus 3HaHUH [0 Teme
"MexaHUYeCcKHE U FIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHbIit ypok. O6001IeHNE 1
cucTeMaru3anus 3HaHuu mo teme "Onruka"

166

PesepBHbIit ypok. O60011eHNE U
cucTeMaTu3anus 3HaHui 1Mo teMe "OCHOBEI

CTO"

167

Pesepubiil ypok. O0001IeHNE U
CHUCTEMaTHU3allMsl 3HaHUM 110 TeMe
"KopnyckyisipHO-BOJIHOBOM ayanu3m"

168

PesepBHbIil ypok. O6001IeHNE 1
cucTEMAaTH3aIys 3HaHUN 1o Teme "du3uka
aroma"

169

PesepBHbIit ypok. O6001IeHNE U
CUCTEMAaTU3alMs 3HaHu 1o TeMe "dusnka
ATOMHOT'O S/Ipa ¥ 3JIEMEHTAPHBIX YacTul"

170

PesepBHbIil ypok. O000mIeHNE 1
CHCTEMaTH3alus 3HAHUH 110 TeMe
"OnemeHTH! acTpopu3UKU"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /Ul YHEHUKA

» ®usuka, 10 kinace/ KacssinoB B.A., O0111ecTBO ¢ orpaHU4eHHON
0oTBeTCTBEHHOCTHIO «JIPODA»; Akimonepnoe obiiectBo «M3naTenbcTBo

«IIpocBemienue»

METOIUYECKHUE MATEPHAJIBI UISA YYUTEJIA

®dusuka. YrinyoneHnsiii ypoBeHb. 10—11 knaccel : pabouas nporpamma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeToanueckoe mocodue / B. A.
KacesroB, U. I'. BnacoBa. —M. : JIpoda

2 ®usuka. 10 k1. YriuyoneHHbld ypoBeHs : yueOHuk / B.A. KacesHoB. — 5-¢
u31l., crepeoturt. — M. : JIpoda

3 ®usuka. 11 k. YraoyOneHHslil ypoBens : yueOHuk / B.A. KacssiHOB. — 5-¢

u3., crepeorurn. — M. :[lpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://www.fizika.ru

http://fiz.1september.ru

http://metodist.Ibz.ru/

http://elkin52.narod.ru/



http://class-fizika.narod.ru/index.htm http://physics.nad.ru/physics.htm.
http://nau-ra.ru/ https://videouroki.net/

http://presfiz.narod.ru/

https://resh.edu.ru/

https://infourok.ru/
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