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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00OpasoBaresibHON Tporpammbl, npeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepaibHON padoueit nporpamMmel Bocniutanus u Konnenuu
npenojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTENbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBareNbHbIE POTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
coJiepKaHUe, YCTAHABJIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUCHHUS
TEM U pa3lelioB y4yeOHOTrO TMpeaMera ¢ YY4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
ocobenHocTeit obyuaromuxcs. [Iporpamma no ¢uszuke Aa€T MpeACTaBICHUE O
HEesiX, COoAepKaHuU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIHMTAHHUS W PA3BUTUS
oOydaronuxcsi cpeacrBamMu ydueOHoro mpenvera «Dusmka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenue kypca ¢uszuku yriryoJEHHOTO YPOBHS MO3BOJIIET PEan30BaTh
3aaun Mpo(eCCUOHATBHOM OpPUEHTAllUM, HANpPABJICHO Ha CO3JaHUE YCIIOBUMN
JUISL TIPOSIBIIGHUST CBOMX WHTEJUICKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM  O0Yy4arolMMCs, KOTOpbIE HEOOXOMUMBI ISl MPOJODKCHUS
oOpa3oBaHMsi B OpraHM3alusix MNPOPECCHOHAIBHOTO 00pa3oBaHUA IO
Pa3ITUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensroTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOEHHS Kypca (U3UKHM Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIE, METAaNpeIMEeTHbIE, MpeaMeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHno-Meromonorndeckoii OCHOBOM  Juisi  pa3pabOTKuM  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIInXcs,
OCBOMBIIIMX MPOrpaMMmy 1Mo (PU3MUKE HA YPOBHE CPEAHETO OOIIero oopa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO0.

[Iporpamma no pusrke BKIFOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (u3uke MMEEeT NPUMEPHBIA XapakTep W MOXKET OBIThH
WCIIOJIh30BaHA YUUTEISIMU (DU3UKH JIJIs1 COCTABIICHUS CBOUX PAO0OYHX MPOTpamMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATHBY YUUTEICH
U TPEJOCTaBIsCT BO3MOXKHOCTH I peaju3alliy Pa3IMyHbIX METOJIUYECKUX
MOJXO/J0B K TPENoJaBaHui0 (PU3MKH Ha YTIIyOJIEHHOM YPOBHE MPU YCIOBUHU
coxpaHeHUs 00s13aTeNHHOM YaCTH COIepKaHUs Kypca.

®dusnka Kak Hayka o HauOoyiee OOMIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KadyecTBe ydeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIICCTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (usukm —
CUCTEMOOOPA3yIONUK 11  €CTECTBEHHO-HAYYHBIX yUEOHBIX TMPEIMETOB,
MMOCKOJIBKY (PU3WYECKue 3aKOHBI JIEKAT B OCHOBE TMPOIECCOB W SBICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil M acTpOHOMUEH.
Hcnonp3oBaHWe W aKTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIPEIESITHIIO
XapakTep ©W OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIyYEHUsI HOBBIX MaTE€pPUAJIOB C
3aJ]aHHBIMU CBOWMCTBaMU. V3yueHue (U3MKKM BHOCUT OCHOBHOW BKJIaa B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa OOYyYaromerocs, B



dopMuUpOBaHHE YMEHHA TNPUMEHATh HAyYHBI METOJ TIO3HAHHUS TPHU
BBITIOJTHCHUH UMHU YYEOHBIX UCCIICTIOBAHUIA.

B ocHOBY Kkypca ¢u3MKH Ha YpOBHE CpemHero oOIero ooOpa3oBaHUs
MIOJIOKEH PsIi WICH, KOTOPhIE MOXKHO paccMaTpuBaTh KakK MPHHIUIBI €T
TIOCTPOCHHUHL.

Hoesn yenocmnocmu. B COOTBETCTBUM C HEHl KypC SIBIISETCS JIOTHUECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pas3fesioB (PH3UKH, BKIFOYACT
KaK BOITPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOW (DU3HKH.

Hoen zenepanuzayuu. B cooTBeTCTBHM C HEW Marepuwal Kypca (U3HKH
o0BeMHEH BOKPYr (u3mueckux Tteopwil. Bemymmm B Kypce sBIsSETCS
dopMupOBaHKE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIICCTBE U
noJe.

Hoen cymanumapuzayuu. E€ peanuszanus npeanojaraeT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3nKkM ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3Mku yriryOn€HHOTO
YpOBHS TMpeArojiaraeT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYCHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccCMaTpUBAIOTCSI Ha YpPOBHE OOMIUX TPEACTABICHUM W COBPEMEHHbBIC
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NMOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX OJKOJOTMYECKHM Tpo0jIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a TaKXKe 0OCYX ICHUS
npoOieM  palMoOHATILHOTO  MPUPOJOMNOJIB30BAHUS M IKOJOTHYECKOM
0€301acHOCTH.

OcBoenue cozepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. s hus3uku peanusamus
ATUX TPUHIUMIOB Oa3WpyeTcss Ha HUCIOJB30BAHUU CAMOCTOATEILHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydyeOHOro Iporiecca.
st yrimyOn€HHOTO YpOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKIIOUYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
M3Y4YCHUH HOBOTO MaTepuala, JlabopaTopHble pabOThl U pabOTHl MPAaKTHKyMa.
[Ipu 5TOM BO3MOKHBI JiBa CriocoOa pean3anuu (PU3ndecKoro mpakTukyma. B
MEPBOM CJIy4ae MPaKTHUKyM TpoBoauTcs oo B koHie 10 u 11 kmaccos, oo
[I0CJIE TIEPBOTO M BTOPOTO IMOJYTrOJAWM B Ka)XKJIOM W3 3TUX KiaccoB. Bropoiut
croco0 — 3TO UHTErpanus paboT MpaKTUKyMa B CUCTEMY JJAOOPAaTOPHBIX PadoT,
KOTOpBIE TIPOBOJIATCA B Tpoliecce u3yudeHus pasnena (temsi). [Ipu 3ToMm moj
paboTaMu MPaKTUKyMa MMOHUMAETCS CAMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE
MPOBOAMUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BHUA 0€3 MOIIaroBoi
WHCTPYKITUH.

B nporpamme mo ¢uzMke cucTeMa YYEHWYECKOTO OKCIEPHUMEHTA,
1a00paTOPHBIX PadOT U MPAKTUKyMa MPEJCTaBICHA €IUHBIM repedHeM. Boioop
TEMAaTUKH IS 3TUX BUJIOB YUYEHUUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
y4acTHUKaMH 0Opa3oBaTEeNbHOTO IMpoLlecca MCXOIi M3  OCOOCHHOCTEM
MMOYPOYHOTO TUIAHWPOBAHUS M OCHaIeHus kaOwHeTa ¢usuku. [Ipu sToM
obecrieunBaeTcs OBJIAJIeHUE 00YJarONUMUC YMEHUSIMH TPOBOAUTH MPSIMbIE U
KOCBEHHBIC M3MEPEHUSI, NCCIICAOBAHMS 3aBUCUMOCTEH (HU3MUYECKUX BEITUYNH U
MTOCTAaHOBKY OITBITOB IO MTPOBEPKE MPETIOKEHHBIX THIIOTE3.

Bonwimoe BHUMaHWE yIENSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3amad. [Ipu sTOM 1151 pacU€THBIX 337124 TPUOPUTETOM SIBIISTFOTCS 3a/1a4 C SIBHO



3aJlaHHOM M HESBHO 3aJlaHHOW (U3MYECKOM MOJENbI0, TO3BOJISIONINE
OPUMEHSTh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjena
Kypca, TaK M HHTErpUpys MPUMEHEHHUE 3HAHUW M3 pa3HbIX paznuenoB. s
KaueCTBEHHBIX 3as1a4y PUOPUTETOM SIBIIIFOTCS 3a/1laHus Ha
o0BbsCHEHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpY Xalolllel KU3HHU, TpeOyrolue Bbioopa (pU3ndeckoi MOJEeIu JJisl CUTYaluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusiMu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CIeUeHUI0 Y4eOHOro mpoiiecca Kypc GU3UKU yriayOaEéHHOTO
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH H3Yy4aThCsl B
YCJIOBUSIX MPEAMETHOro KabOuHeTra. B kaOuHere (U3UMKM JIODKHO OBITh
HeoOxonuMoe JabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYEHHUYECKUX OMBITOB, JAaOOpPaTOPHBIX paboT U pabdoT
IPAKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCTpaninoHHOE 000py/IoBaHue (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIEeYrMBAaeT MOCTAaHOBKY
NEPEUUCICHHBIX B MporpaMMme Mo (HU3MKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM UM MPOIECCOB, OSMIHUPUUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpyAOBaHHE JIs YYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO O00OPYIOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUHU aHAJIOTOBBIX M NU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuil.

OCHOBHBIMHU TIEJIIMHU M3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHWEe HWHTEpECa W CTPEeMJICHHS OOYYarolIuXcsi K HAyYHOMY
U3YYCHUIO TPHUPOJbI, PA3BUTUE WX MHTECIJIEKTYaAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjabTaTa HU3y4YeHUs
OCHOB CTPOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
bu3HUecKX 3HAaHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHUE TIPEACTABICHUA O POIM (UHKU JJISI PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cepax  Oymymiein
MPOQECCUOHATILHON JICSITEIBHOCTH, CBSA3aHHBIX C (U3MKOM, MOATOTOBKA K
nanbpHeeMy oOy4eHHUIO B 3TOM HAlpPaBIICHUU.

JlocTikeHre ITUX TIeNiel 00eCTIeYBASTCS PEIICHUEM CIICTYIONINX 3a71a4 B
mporuecce u3yueHus Kypca GU3MKN Ha YPOBHE CPETHET0 00IIero oOpa3oBaHus:

IpHUOOpeTeCHUE CUCTEMBbl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIOUAs MEXAHHWKY, MOJICKYJSPHYIO
(GU3MKYy, 3IEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(U3HKY;

dbopMupoBaHWEe YMEHWH TNPUMEHATh TEOPETUUYECKHE 3HAHHUS IS
00BbsiCHeHHs (PM3MYECKUX SBJICHUN B MPUPOJAE W JJIA MPUHATHS MPAKTHICCKUX
pPEILICHUI B NOBCEIHEBHOW JKU3HU;

OCBOEHHE CIIOCOOOB pEIICHHUS pPAa3IMYHBIX 3a7ad C SBHO 3aJaHHON
(¢uznyecKoil MOAEIbIO, 3a71a4, MOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHuUE



du3nueckoil Mozenu, aJeKBAaTHOMW YCJIOBHUSIM 3aJaud, B TOM 4YHCIE 3a]ad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOUCTB M TEXHOJIOTMYECKUX IMPOIECCOB, HUX BIMSIHHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W TPOBEICHUS
(Gu3MUeCKMX HKCIEPUMEHTOB, aHallu3a W UHTEpHperauud UHOOpMaIH,
onpeereHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO37laHUE YCIIOBUM Uil pa3BUTUSL YMEHUN MPOEKTHO-UCCIIE0BATEIbCKOM,
TBOPUYECKOMU JIeATEIbHOCTH;

pa3BuTHE WuHTEpeca K cdepam mnpodeccuoHATbHON JIESITebHOCTH,
CBSI3aHHOU ¢ (PU3HUKOIA.

B cootBerctBuu ¢ tpedoBanusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenmera «®Ddusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMIUMHUCS, IUIAHUPYIOIMIUMH TPOJAODKCHHUE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YPOBHE CPEIIHErO
obmero oopazoBanusa orBoautcs 340 yacos: B 10 kimacce — 170 vacoB (5 yacoB
B Hezento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipemnaraempiii B mporpamMme 1o (uU3MKe MepedyeHb J1abopaTOpHBIX U
MPAKTUYECKUX PAOOT SBISETCS PEKOMEH/IOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
IpOBe/ICHUs J1A0OPATOPHBIX PAaOOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH O0yJaroIIMXCs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHblid MeTO MO3HAHMS TPUPOBI.

Ouzuka — QyHgamMeHTadbHash Hayka o npupoae. Hayunelii Meron
MO3HAHUS U METO/Ibl UCCIIeI0BAHUS (PUBUYECKUX SIBIICHUU.

DKCHepuMEHT U Teopusl B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl m3MepeHus: (puU3NUeCKuXx BEIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (U3MYECKUX BEIMYUH (aOCOJIOTHAsT W
OTHOCHUTENIbHA).

MopenvupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHasibHAs
TOYKa, a0COJIOTHO TBEPJOE TENO, HUJCAIbHAs JKUIKOCTb, HJCANbHBIA Ta3,
TOYeUHBIN 3apsa). [unoresa. Gusnveckuit 3aK0H, TPAHUIIBI €0 TPUMEHUMOCTH.
dusnueckast TEOpus.

Ponb 1 mecto ¢pusznku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KApTUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3MepeHne cuiibl TOKa W HAOpsDKEHUS B LENHM MOCTOSHHOTO TOKa IpU
MIOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ ¢ poBoi JabopaTopueit o ¢usuke. [Ipumepsr namepenus
(bU3HUEeCKUX BEIMYUH TIPH MOMOIIM KOMITBIOTEPHBIX JATYUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKIUMH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropust.

[Tepemernienue, ckOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MATEPUAIIbHOW TOYKH, UX MPOEKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CioxxeHue nepemMenieHnii u CI0KEeHUe CKOPOCTEH.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSIMOJMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTE€PUATIBLHON TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBoOosHOE TajieHre. Y CKOpeHHe CBOOOHOrO majcHus. J[BrkeHue Tena,
OpOIIICHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U MX TpauKH.

KpuBonuneinoe paBwxeHue. JIBWKeHHE MaTepHaIbHOM TOYKH MO
OKPY>KHOCTH. YTJIOBasi U JIMHEWHass CKOpocTh. [lepuon u vacrota oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HUUAIbHOE) |
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckue yCTpoOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHIOMETP,
JNBI)KCHUE CHApSJOB, IENHbIE, IIecTepEHYaThle U PEMEHHbIC Iepeaayu,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Monenn CUCTEMBbI OTCu€Ta, WUTIOCTpalUsl ~ KMHEMAaTHYECKUX
XapaKTePUCTHUK JBUKECHMUS.

CnocoObl ucciaenoBaHus JBHKCHUM.



Nnmtoctpauyss MpeaenbHOro TMEpexola M HU3MEpPEHHE MIHOBEHHOU
CKOpOCTH.

[IpeoOpazoBaHue NBUKEHUIN C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTel, TPAaeKTOPHM, CKOPOCTEN ABUIKEHHS OJHOTO M TOTO XKeE
TE€Ja B PAa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3Mepenne ycKOpeHHs TMpU  OPSIMOJIMHENHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  ycKOpeHHss  CBOOOJHOTO  TajeHUsi  (PEKOMEHIOBaHO
UCIOJIb30BaHue UG POBOI JabopaTOpun).

N3yuenue pnBuKeHUs Tena, OpOIIEHHOro ropu3oHTalIbHO. [IpoBepka
TUIIOTE3bl O MPSIMON MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenune nBUXKEHUS Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJYJIIO
CKOPOCTBIO.

UccnenoBanne  3aBUCUMOCTH  Tiepuojia  OOpaiieHus KOHHYECKOTO
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

ITepBpii 3akoH HproTona. MHepuumanbHbie cuctemsl orcuéra. [IpuHnmn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, mIpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroToHa 1151 MaTepuaabHOU TOUKHU.

Tpernii 3ak0oH Hpr0TOHA 1JIs1 MaTepUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBUBAJICHTHOCTh T'PAaBUTALMOHHOW U
WHEPTHOM MACCHI.

Cuna TsoKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMAIEHUs OT BHICOTHI
HaJ] TIOBEPXHOCTHIO ITUTAHETHI W OT TeorpaduyecKkoil MmUpOTHL. JIBHMKeHUE
HeOeCHBIX TeN W WX chyTHUKOB. 3akoHbl Kemepa. Ilepas kocmmueckas
CKOpOCTBb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttena. Bec Tena, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUSI CKOJBXKEHHSI U CUJIa TPECHHS
nokost. Koaddurment tpenust. Cuna CONPOTUBICHUS NPH [BIKCHAN TeNa B
KUJKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

JlaBieHue. FI/II[pOCTaTI/I‘-IeCI(OG nasienue. Cuna Apxumena.

TexHuyeckue ycTpoNCTBa M TEXHOJIOTUUYECKUE MPOLIECCHI: MOJIIUITHUKY,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue paBuKeHUS Tel B HWHEPIHUATBHBIX W HEWHEPIHATBHBIX
CHUCTEMAax OTCYETA.

[IpuHUIKT OTHOCUTETBHOCTH.



Kauenue nByx HWIMHAPOB WJIM IIApOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE pABHOACHCTBYIOIIEH TMPUIIOKEHHBIX K TEIy CHJI C
IPOU3BEACHUEM MAacChl T€la Ha €ro YCKOpPEHHUE B MHEPLUUAIbHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUU.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIOIIEH CHJI TIpU JABMKEHUU Opycka IO
HAaKJIOHHOM IIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKCHHS Opycka IO
HAKJIOHHOM IUIOCKOCTHY HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHhI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uxX JAehOopMaIIHH.

N3yyeHne IBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, NEPEKUHYTOU
yepe3 JIETKuil OJI0K.

N3mepenne  koaddunmeHta  TpeHUs O  BEIUYMHE  YIJIIOBOTO
ko3punuenTa 3aBucumoctu F(N).

UccnenoBanne nBmwkeHus Opycka 1O HAKJIOHHOM TUIOCKOCTH  C
nepeMeHHBIM KO3(PHUITMEHTOM TPEHUS.

N3yueHne nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTymarensHoe U BpamaTeabHOE JIBHKCHHE
TBEPAOro Teja. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. [limedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcioBusl paBHOBECUS TBEPAOTrO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTEJIBHBIN KPaH, peIIETYAThIE KOHCTPYKLINH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padomeolt, RPAKMUKYM.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HMEIOLIETO OCh
BpallCHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IJIOMIAAb ONOPHI.

Tema 4. 3axonvl coOXpaneHus 6 MmexaHuxe.

Nmnynee mMaTepuaibHOM TOYKHM, CUCTEMBI MaTepUalbHBIX TOuYeK. LleHTp
MAacC CHUCTEMBI MAaTEPUATIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmnynbe CHIIbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nmnysibca MaTepuanbHOU TOYKHU. [IpencraBienue o coxpaHeHun
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISIX.

PabGoTta cuibl Ha MaloM W Ha KOHEYHOM TnepemenieHud. ['padudeckoe
npecTaBieHne paboThl CUITBI.



MonHOCTb CHUIIBI.

Kunernueckass sHeprusi mMaTepualibHONM TOuku. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaT€pUaJIbHON TOUKHU.

[ToTeHIMaNbHBIE W HEMOTEHIMAIbHbIE CUJIbl. [lOoTeHIMabHAs SHEPrUs.
[ToreHunanbHas SHEPTUs YIPYro nehopMHUPOBaHHON MIPYKUHBI.
[loreHuManbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToTeHnManbHasi PHEPTUsl TeJla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe Iapa). Bropas kocmuueckasi CKOpOCTb. TpeThsi KOCMHUYECKas
CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHHEM MEXaHMYeCKOU
SHEPIrUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBaeHnue bepHymm s uAeanbHOM KUIAKOCTH KakK CJIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUKCHUE
pakeT, BOJOMET, KONEP, NMPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

W3meHeHune sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3auMmHble npeBpallieHrss KHHETUYECKOW M MOTEHLMAIbHOW YHEPTUU MPU
JNEUCTBUU HA TEJIO CHUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, PAKMUKYM.

N3mepenne numnyiibca Teja no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coXxpaHeHHs] UMITYJIbCa MTPU YIPYTOM B3aUMO/ICHCTBUMU.

N3mMepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAILHON SHEPTUU MPYXKUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOThl CHIBI TPEHHS MPHU JIBIKCHUU Telia TI0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MousiekyasipHast pU3UKa U TEPMOJAUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE MOJIOKEHUS MOJIEKYIJIsIpHO-KuHeTHuYeckot teopunt (MKT), ux
ombITHOE oOOocHOBaHue. Jluddysusa. bpoyHOBckoe aBmkeHHE. XapakTep
JIBIKCHUSI M B3aMMOJICHCTBUSL YacTHI] BellecTBa. Mojelnn CTpPOCHUS! rasos,
KUIAKOCTEH W TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE ITHUX
Mojeneid. Macca u pa3mepbl MoJiekyl (atromoB). KonnuecTBo BellecTBa.
IToctostnHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u cnocoObl e€ maMepenus. [lkana
temneparyp Llenscus.

Mogenp wuAcambHOr0 rasa B  MOJEKYJISIPHO-KMHETHYECKOW TEOPUM:
YaCTHIbI Ta3a IBUKYTCA Xa0THUYECKH U HE B3aUMOAEHUCTBYIOT JIPYT C APYTOM.

["a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Kiamneiipona. AOcomtoTHas
TemriepaTtypa (1kana temneparyp KenbBuna). 3akon JlanbroHa. M3ompouecchl



B HJCAJILHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MeXIOy [aBICHUEM W CPEAHEHM KHUHETHYECKOW HHEpPruei
MOCTYIATEILHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJ UJI€aJIbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAILHOTO ra3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpeaHEN KHUHETUYECKOW 3HEpPruel MOCTYNaTEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHLL.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mogenb 6pOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

HabGnronenue u vicciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne mponecca YCTaHOBJICHHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJIOM.

N3yuenne m30TepMUYECKOTO Tpoiiecca (PEKOMEHOBAHO HMCIOJIb30BaHHE
1 poBoit TabopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmomunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCJIOBUUM Jis
TEPMOJMHAMHUYECKOW CHUCTEMbl. DBHEIIHWE W BHYTPEHHHE IapaMeTphl.
IlapameTpbl TEPMOIMHAMUYECKON CHCTEMbl KaK CPCJHHE 3HAYCHHS BCIMYHH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamukud. CamMONpOHM3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenp uIeabHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMA YPaBHECHUM:
ypaBHeHHe MenaeneeBa—KitanelnpoHa u BeIpaXEHUE JJIs1 BHYTPEHHEN YHEPTUU.
YcioBusT NPUMEHHMMOCTH 3TOM MOJENH: HU3KAas KOHIEHTpALMs 4YacTHI,
BBICOKME TEMIIEPATYPbI. BeIpaxeHue sl BHYTPEHHEN SHEPTUHU OJJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAMHAMUKe. Beramcienne paboThl TIO
rpaduky mporecca Ha pV-auarpamme.

Teronepenaya kak  cmocod  W3MEHEHUS  BHYTPEHHEW  DHEpPTUH
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOIHOCTD, U3TyUYCHUE.

KomnuectBo Temnorel. TemnoéMkocTes Tena. YaenbHas W MOJSIpHas
TEINIOEMKOCTHM BEIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIIOTa CrOPAHMS
ToruiBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. [lonstre 00
aanabaTHOM Tporiecce.



IlepBbIii 3akOH TepMoaAWMHAMHUKH. BHyTpeHHsia sHeprus. KosmdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MCHCHHUS BHYTPEHHEW DHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHUCTEMBI MPOXOIAUT
eIMHCTBEHHAs agrabdara. AOCOIIOTHAS TeMIIepaTypa.

BTopoil 3akOH TEpMOAWHAMHUKH [JI1 HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOJIHOIO Tella K 00jee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTs TpUPOIHBIX TPOIIECCOB.

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumanbHoe 3nauenue KITJI. Iukn Kapho.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAaHUSI  TEIUIOBBIX JBUTATEIICH.
TeroBoe 3arps3HEHUE OKPYKAIOIIEN CPEJIbI.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJIUITMOHEP, JTU3ENIbHBIA U KapOIOpaTOpHBIM ABUTATENH, MapoBas TypOuHa,
IIOJIyYEHUE CBEPXHU3KUX TEMIEpPaTyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCa, YTUIIM3AIMs OMOOPTraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKU «TETIJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM paclIupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanne aguadaTHOTO TIpoIiecca.

KoMnproTepHbIE MOJIENIN TEIJIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaeabHOU TEIITOEMKOCTH.

HccnenoBanue mmpouecca OCTHIBaHUS BELIECTBA.

HccnenoBanne agnadaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KoHIeHcarus. McmapeHue u kumeHue. Y AeibHas
TEIJI0Ta MapooOPa30BaHUS.

Hacepimennsle n  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTh
IJOTHOCTM ¥ JAaBJICHUS HACBILIEHHOTO Tapa OT TeMIepaTypbl, UX
HE3aBHUCUMOCTh OT 00BEMa HACHIIICHHOTO Mapa. 3aBHUCHUMOCTb TEMIIEpaTypPhl
KUIICHUSI OT JABJICHUS B AKUJKOCTH.

BraxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPONHUS
CBOMCTB KpHUCTAUIOB. [InaBineHwe w kpuctajumsanus. YAedbHas TEMIoTa
maBiaeHus. Cyommmanus.

Hedbopmarnmu TBEpAOro tena. Pactspkenne u cxartue. Cosur. Momynb
HOnra. [lpenen ynpyrux aedopmarimii.

TemnoBoe pacumpenue KUAKOCTeH U TBEPABIX Tel, 00bEMHOE U JTMHEHHOE
pacmpeHne. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YacTHI] BEIIECTBAa Kak
MPUYMHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (ha30BBIX MEPEX0OIaX.

VYpaBHeHue TermioBoro 0ansaHca.



HosepxuocTHOE HaTsDKeHHE. KO QHUIMEHT TOBEPXHOCTHOTO HATSDKCHHS.
Kanumnsipasie aBneHus. JlaBneHune 1oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckne yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECCHL: KHUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacuipeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mopenu HEHbIOTOHOBCKOM JKHUJIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAILNTMYECKOTO BEILIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3MepeHne yaenpHON TEMIO0THI MJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACBIIICHHBIX MTApPOB.

N3mepenne aOCONIOTHOM BIIAKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
IIOMEILICHUU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOxra.

UccnenoBanue 3aBucuMocTu Jedopmaliiu  pe3WHOBOTO o0paslia OT
IIPUIIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsnoB. IIpoBOAHMKH, OMAJIEKTPUKA U MOIYHIPOBOIHUKHU.
DJIeMEHTapHbIM JJIEKTPUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO
3apsiaa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIIbI.

Hampsox€anocts  anexktpudeckoro modiss.  [IpoOueiit  3apsin.  Jluaum
HanpsHKEHHOCTH AJIEKTPUUECKOro 1mojisi. OHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHIMaNBHOCTh ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH MOTEHIIMATIOB U
HanpspokeHue. [loTeHnmanbHas sHEpPrust 3apsjaa B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocTaTudeckoro moias. CBA3b HANPSHKEHHOCTH TOJSL U
Pa3HOCTH MOTEHIUAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOJIHOTO, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueuynoro 3apsana. Ilone paBHOMepHO 3apshxeHHOU chepsrl. [lone
PaBHOMEPHO 3apsDKEHHOTO 1Mo o0béMy mmapa. [Tone paBHOMEPHO 3apsDKECHHOM
OECKOHEYHOM IUIOCKOCTH. KapThHbI JIMHWI HANpsDKEHHOCTH STHX MOJCH u
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPSAI0B.

JIMDNEKTpUKKM B JJIEKTPOCTAaTHYECKOM  mousie.  [(udnexrprueckas
ITPOHUIIAEMOCTh BELIECTBA.



Konpencatop.  DNeKTpoEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IIJIOCKOTO KOHAEHCATOPA.

[TapannensHoe  coeguHeHHe  KoHAeHcatopoB.  IlocrmenoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJIACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOU POHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailieHuss SHEPTUU  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTUI0 U3JIYyUYECHUS CBETOAMOMA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne  pasHoCTH MOTEHIIUAJIOB (HampspKEeHMS ) npu
MIOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

YcioBusL  CyLIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Uctounuku Toka. Hanpsixenne U u OJ1C &.

3akoH Oma [iJ1s1 y4acTKa Lenu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh COITPOTHUBJICHUSA
OJHOPOJHOrO IMPOBOJHHUKA OT €ro JUIMHBI U IUIOLIAJAN MONEPEYHOrO0 CEYEHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, napajjieJIbHOE, CMEIIaHHOE COEMHEHUE
MPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JJEeKTpuueckux uener. IlpaBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia.

MOIIHOCTB 3JIEKTPUUYECKOr0 TOKA. TeroBas MOIIHOCTb, BBIAEISIEMAs Ha
pesucrope.

OJIC u BHyTpeHHEE CONMPOTUBJIEHHWE MCTOYHUKA TOoKa. 3akoH Oma s
MOJMHOW (3aMKHYTOM) BJEKTpUUECKON Lenu. MONIHOCTh HMCTOYHUKA TOKAa.
Kopotkoe 3ambikanue.

KonpaeHncaTop B nenu noCTOSSHHOTO TOKA.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK FIICKTPUUECKON IHEPTHUH.

Jlemoncmpayuu.



N3MepeHne cuilbl TOKa U HAPSHKEHUSL.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS Uil PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOIUOAA.

3aBUCHUMOCTh CONPOTUBIICHUS UUJIUHIPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IJIOIIA TN TTOTIEPEYHOTO CEUYEHUS M MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBJICHUS TpU
MOCTOSTHHOM HaIlpsKEHHH.

[Ipsamoe wu3mepenne ODJIC. KopoTkoe 3aMblkaHME TaJlbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

CrniocoObl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanne pa3sHOCTM NOTEHIMAJIOB MEXAY IMOJOCAMU HCTOYHHMKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJIMBaHUS.

YBenuueHue npejena u3MepeHus: aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenoanne 3aBucumoct I/[C TralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHU MPH KOPOTKOM 3aMbIKAHUU.

HccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXIY IMOJIOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LETIH.

UccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku 6 pa3iuyuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS] METAJLJIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonmynmpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
oJIynpoBOAHUKOB. CBOMCTBa p—n-niepexosa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B IJIEKTPOJIUTAX. DINEKTPOJIUTHUECKAS TUCCOLIMAIIUS.
OnekTponus. 3akoHsl Dapajes A 3AEKTPOIU3A.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [1maszma.

TexHuyeckre ycTpoCTBAa U MPAKTUYECKOE MPUMEHEHUE: ra30pa3psiIiHbIe
JIAMIIbI, DJIEKTPOHHO-Ty4YeBas TPyOKa, IMOJYMPOBOJHUKOBBIC MPUOOPHI: TUOI,
TpaH3uCcTOp, (HOTONMOMA, CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEIH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Ha6nronenue anexTponmsa.

N3mepenue 3apsiga 0OTHOBAJICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  TEPMOpPE3UCTOpa  OT
TeMIIepaTyphl.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKHU JUO/IA.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AQHAJOrOBBIX W UU(GPOBBIX H3MEPUTEILHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTEJIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BeauunH. OLeHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHM, WCCIECNOBAHUNA 3aBUCUMOCTEU
(¢u3MUecKX BEIUYMH, MPOBEpPKA MPEIJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMHMCAHHBIX B TEMAaTHYECKUX pasleiax «YUYeHHUUYECKHUH OKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIEe CBSI3H.

N3yuenune «kypca ¢usuku yriyonéunoro ypoBHs B 10 kimacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEIMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsvie NOHAMUA, CEAZAHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOpus, HaOJIIOIEHUe, HKCIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTH H3MEPEHUN, HU3MEPHUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUHW. JIuHelHas ¢QyHKIUA,
napabona, rurnepbona, uX rpaduUKd W CBONCTBA. TPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU HAa OCH KOOPIHUHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexanwdeckoe IBIKEHUWE B JKHBOW mpupojne, nuddysus,
0CMOC, TETJIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPY KAIOIIEH
Cpelibl, yTUIU3aIKs OMOOPTaHUYECKOTO TOIUIMBA SISl BRIPAOOTKU «TEIIOBOW» U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIE SIBIICHHS B
PUPOJIE, FTEKTPUUECKUE SIBIICHHS B AKUBOW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJIIPHAs Macca, IMOJYyYEHHE HAaHOMAaTEpUaJoB, TEIJIOBBIE
CBOWCTBAa TBEPABIX TEI, JKUJIKOCTEM MW Ta30B, JKHUJIKUE KPUCTAILIBI,
AJEKTPUYECKUE CBOICTBA METAJUIOB, JJEKTPOJIUTHUYECKAS JUCCOLUALIMS,
rajbBaHUKa, FJIEKTPOHHAsE MUKPOCKOIIHSI.

T'eozpagpusa: BnaxxHOCTh BO3yXa, BETPHI, OApOMETP, TEPMOMETD.

Texnonozua:  tnpeoOpa3oBaHWE  JBWKEHWW C  HUCIOJIb30BAaHUEM
MEXaHM3MOB, YYET CYXOrO M KHUJKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pelETyarble KOHCTPYKIMU), HCIOJIb30BAHUE
3aKOHOB COXPAHEHUsI MEXaHHKW B TE€XHUKE (THMPOCKOI, BOJOMET U ApPYrue),
JIBUTATENIb BHYTPEHHETO CTOPaHWs, MapoBas TypOWHa, OBITOBOW XOJIOAMIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TOJYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHHU, JJIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE SJIEKTPONPUOOPOB, Ta30pa3psAaHbIC JaMIIbI, TOJTYIPOBOJHUKOBHIE
npuOOpBI, ralbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoaMHamMuKa.
Tema 4. Maznummnoe noane.



B3anmoneiicTBUEe TMOCTOSHHBIX MAarHUTOB M TMPOBOJHHUKOB C TOKOM.
MaruutHoe noisie. BekTop MarHWUTHOW WHAYKUMH. [IpuHOMN cynepno3uuuu
MAarHUTHBIX N0JIeH. JIMHUY MarHUTHOW UHIAYKLIUU.

MarnuTHoe€ 1oJjie IpOBOAHUKA C TOKOM (MPSAMOT0o MPOBOJIHUKA, KaTYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHna, €€ HampaBleHHME M MOIYyJdb. JIBMKEHUE 3apsiKEHHOU
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

MaruuTtHoe nosie B BeuectBe. PeppoMarHeTUKH, Mapa- 1 JUaMarHeTHKU.

TexHuyeckre ycTpoWCTBa M TEXHOJOTMYECKHE IPOIECCH: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JICKTPOMAarHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATENb SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHUEA MHAYKOUMA  MarHUTHOTO TMOJS  IOJOCOBOTO U
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKUWHA TOAS JUIMHHOTO MPSIMOTO
MPOBOJHUKA U 3aMKHYTOT'0 KOJBIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuisl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn JEUCTBUS ANEKTPOUZMEPUTEIHHOTO npubdopa
MarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

HccnenoBanre MarHuTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB eppOMarHeTHKOB.

Uccnenosanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM WHAYKUMM HAa OCHOBE U3MEPEHUS CHIIbI
Awmrepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHME BNIEKTPOMAarHUTHOW WHAYKUMH. [loTOK BEkTOpa MAarHUTHOU
uaaykuuu. J/JC uHAyKnuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKnuu Papajes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJC uHayKUUK B IPOBOJHMKE, JBUKYIIEMCSI B OJTHOPOJHOM MAarHUTHOM
noJie.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTyillka MHIYKTUBHOCTHM B ILIEMH MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 9J{C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpoHUCTBa U TEXHOJOTHUECKUE MPOUECCHl: MHIYKIIMOHHAS
Meyb, COJICHOW], 3allluTa OT 3JEKTPU3ALMU TEN NMPU JBUKEHUU B MAarHUTHOM
nose 3eMiIH.

Jlemoncmpayuu.

HaGnronenue sBIeHUS 2IEKTPOMAarHUTHOW MHTYKITHH.

Uccnenoanune 3aBucumoct OJIC MHIYKIMH OT CKOPOCTH M3MEHEHHSI
MarHUTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.



SIBneHHe CAaMOMHAYKIUU.

Uccnenoanne 3aBucumoct JIDJIC caMOMHAYKIIMM OT CKOpPOCTH
WU3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

OrnpeneneHre NHIYKIIMU BUXPEBOIO MArHUTHOTO TTOJIS.

Uccnenoanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

lapmonnyeckue  konebanusi. KuHemaruueckoe W JUHAMUYECKOE
omucaHue. DHEPreTHUEeCKOe OINUCAHWE (3aKOH COXPAaHEHUS MEXaHHUYECKOU
sHepruu). BrIBOJI TMHAMUYECKOTO OMMUCAHMS TAPMOHUYECKHUX KOJIEOAaHUN U3 UX
SHEPreTUYECKOr0 U KUHEMAaTUYECKOTO OMHUCAHUSI.

Awmiutyna u ¢dasza xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYHUHBI C aMIUTUTYIJaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosnebanuid. Ileproa mManbIx CBOOOJIHBIX KOJIEOAHMIA
MaTeMaTU4YecKoro MastHuka. [lepuon cBOOOAHBIX KOJ€OaHUM MPYKUHHOTO
MasTHHUKA.

[lonsitTue o 3aryxammux KoneOaHusX. BbIHYXIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BnusiHue 3aryxaHus Ha BUJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOAaHUS.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMYECKUE IIPOLIECChl: METPOHOM,
4achl, Kauelu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0J1e0aTeIHLHOTO IBHKCHHUS.

HaGnronenue He3aBUCUMOCTH MEPUOIa MAJIbIX KOJIeOaHUM Tpy3a HA HUTHU
OT aMIUIUTYIbI.

UccnenoBanue 3aryxarommx KojieOaHWW ¢ 3aBHUCHUMOCTH TEpUOja
CBOOOJIHBIX KOJICOAHHH OT COMPOTUBIICHUS.

UccnenoBanne konebaHuii Trpy3a Ha MACCHBHOW TMPYKHUHE C IEJBIO
dbopMHpoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIENN IPYKUHHOTO MasSTHHUKA.

3aK0H COXPAaHEHHS PHEPTUH MPU KOJICOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Habmonenue pe3onaHca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne mepuoga cBOOOAHBIX KOJIEOAHW HHUTSHOTO WU TMPY>KUHHOTO
MasITHUKOB.

N3yuenne 3akOHOB [BIDKCHHSI Tela B XOA€ KOJeOaHW Ha yHpyrom
IoJIBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B MPY>KHHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYyXAIOMIUX KOJIEOAHUIA.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inekmpomaznummnsple Koiedanus.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJeOaHUs B
HJICAIIBHOM KosiebarenbHOM KoHType. Popmyina Tomcona. CBsi3b aMIUIATY /b
3apsia KOHJEHCATOpa C aMIUTUTYI0ON CHIIBI TOKA B KOJIe0ATETbHOM KOHTYPE.

3aK0H COXpaHEHHs SHEPTUH B UACATHEHOM KOJIe0aTeIbHOM KOHTYpE.



3aTtyxaronime AIEKTPOMArHUTHBIE KoJIeOaHusl. BrinyXneHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIil TOK. MONIHOCTP MEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JECUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSKEHUS MPU pa3audyHoud (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHMU.

CunyconanbHbld IEPEMEHHBIN TOK. Pe3UcTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENU CUHYCOUAAIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHuN.

Nneansubiii Tpanchopmarop. [IpousBoacTBo, nepeaadya u moTpediieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE 3neKTposHepruu. Kymerypa
VCIIOJIb30BaHUs JIEKTPOIHEPIUU B ITIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpouCTBa U TEXHOJIOTHUUYECKUE IPOLIECCHL: MIEKTPUYECKUI
3BOHOK, I'€HEPATOP MEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCHUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHMM OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcmiorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenp 3JIEKTPOMarHUTHOIO FeHepaTopa.

BoiHyKIeHHbIE CUHYCOM1aIbHbIE KOJIEOaHUSI.

Pesucrop, KaTymika MHAYKTUBHOCTU U KOHJEHCATOP B LIETHU IIEPEMEHHOTO
TOKA.

Pe3onanc npu IocinenoBaTEeIbHOM COCAUMHEHUH PE3UCTOPA, KaTYyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mogens TMHUY DJIEKTpOonepEaauH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HccenenoBanne nepeMeHHOro ToOKa 4epes MoCIeI0BaTEeIbHO COCUHEHHbIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH IEPEMEHHOT0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoOMaHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBHS HMX pacrpocTtpa”eHus. [lomepeunsie n
IIPONOJIbHBIE BOJIHEL. llepuona, CKOpPOCTH pacnpOCTpaHEHUS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUECKHUX BOJIH: OTpPa)KeHHUE, MpesIoMIIeHUE, HHTepPepeHIus u
mudpakims.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXXE€HHE, NPEIOMIICHHE,
noJisipu3anus, HHTeppepeHurs u Audpakuus.

[IIxana 3JIEKTPOMArHUTHBIX BOJIH. [IpuMeHeHne 3JIEKTPOMArHuTHHIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pagnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEIbl.



TexHuyeckre ycTpOMCTBA M NMPAKTHUUYECKOE NMPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-
NeYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOAOIBHBIX BOJH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yinbTpa3ByKa U €ro NPUMEHEHHE.

HaGnroneHue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION U
4acTOTOM KOJeOaHUIA.

HUccnenoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPa)XCHWE,
pesioMIIeHUE, MoJspu3anus, udpaKius, uHTephepeHITus.

Oo6HapyxeHue nHGPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacHpOCTpaHEHHWE CBETa B OJHOPOAHOU cpene. Jlyu
cBeTa. TOYeyHbIN UCTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHnne n3oopakeHui
B TI0cKoM 3epkase. Chepudeckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokaszarenb npejaomsieHus. OTHOCHUTENBbHBIM MOKa3aTelb  MPEJIOMIICHHUS.
ITocTOSIHCTBO 4YAacTOTBI CBETA W COOTHOLIEHME [JIMH BOJIH MPU NEPEXOAe
MOHOXPOMAaTHYECKOTO CBETA YEPE3 I'PAHUILY pa3Jielia IBYyX ONTHYECKUX CPEL.

Xon nmyueit B npusme. ucnepcusi cBeta. ClI0XKHBINM cOCTaB 0€JI0Or0 CBETA.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

ColOuparomyie ¥ paccewBarolue JWH3bI. ToHKas auH3a. DOKycHOE
pPAcCTOSTHUE W ONTHYECKAas CWJa TOHKOW JMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSTHUSI TOHKOM CEepUIEeCKOU JIMH3BI OT €€ TEOMETPUU U OTHOCHUTEIILHOTO
MOKa3aTeNs MPeIOMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIETrO JIMH3Y O/ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoir ocu. IlocTtpoenne u300pakeHUl TOYKH M OTpE3Ka MPsSMON B
coOMparoInX ¥ PACCENBAIOIINX JTUH3AX U UX CUCTEMaX.

Ontuueckne mnpubopel. Paspemaromas cmocobHOCTh.  [7a3  kak
ONTUYECKAs] CUCTEMA.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBusi HaOMIOAEHNUS MAaKCHMYMOB UM MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€PEHTHBIX HWCTOYHHUKOB. [IpuMepbl Kilaccuueckux
UHTEPHEPEHITMOHHBIX CXEM.

Hudpakmus cBera. JudpakiuonHas pemérka. YcClIOBUE HaOIIOAEHUs
[VIaBHBIX MAaKCUMyMOB NpPU NaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckre ycTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyNa,
nepUcKoM, (oToarmapaTr, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs CBETA.

Hab6nroenue nojiHOTo BHYTPEHHETO OTpakeHusl. Mojieinb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMAPAIUIETbHYIO
IJIACTUHY U IPU3MY.

WccnenoBanue cBOMCTB N300pa)KeHU B JIMH3AX.

Mogenn MUKpOCKoma, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

Ha6nronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON peETKY.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHne MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomol, RPAKMUKYM.

N3mMepenue nokasaresns npesioMIIeHUs CTEKIIA.

UccnenoBanue 3aBucuMocTH (OKYCHOTO PACCTOSHUS OT BellecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOITUX JINH3.

[Tomy4yenue n300pakeHrs B CUCTEME U3 TIOCKOTO 3epKaia U JIUH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKOnM4ecKux CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUU CBETA.

N3yyeHne mnonsgpu3alvu  CBETA, OTPAXKEHHOTO OT  ITOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune unTephepeHInm JIa3epHOTO N3ITyYCHHS Ha ABYX IIEIISX.

Habmronenue nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[TomyyeHne  crmexkTpa  M3JIYyYEeHMsT  CBETOAMOJA  IIPU  HOMOLIMU
TuGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

'pannnpl  OPUMEHMMOCTH  KJacCHYeCKOM  MexaHuku. Iloctynarsl
CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. I[IpeoOpa3zoBanus Jlopenna.
YcnoBue mpudMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DJHEPrUEd M HMITYJILCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprus NoKosl.

TexHnueckne yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLECCHI: CITyTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

Y4yeHUYECKUH IKCIEPUMEHT, TAOOpaTOpHbIE pabOThI, MIPAKTUKYM.

OnpeneneHue UMIyJAbCa UM SHEPTUU  PEISITUBUCTCKUX 4acTul] (IO
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHI] B MATHUTHOM II0JIE).

Pasznea 7. KantoBast pusuka.



Tema 1. Kopnyckynapno-60an060ii oyaausm.

PaBHOBecHOE TemiIOBOEe U3NyueHUE (M3IydyeHue abCOITIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®ororpdexr. Ombitet  A. I'. CroneroBa. 3akoHbl (oTodddekTa.
VYpaBuenue DitHmreina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJCHUE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpa)arolryio mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonHoBeie cBoricTBa yactull. BonHel e bpoiins. [InrHa BoiHb! 1e bpoiiis
U pa3Mephl 00JIACTH JIOKAJW3allMKM JBIOKYyIIeHcs vacTuilsl. KoprmyckynspHo-
BOJIHOBOH Jyanu3Mm. [{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cnenuduka U3MEPEHUN B MHKPOMUDE. CooTHomeHus
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckre ycTponWCTBa U TEXHOJOTMYECKHUE MPOLIECCHI: CIEKTPOMETP,
dboTodeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOJIMO/.

Jemoncmpayuu.

®oT03¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

WccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanne 3aBUCUMOCTA  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBELLEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym.

HccnenoBanue dhoTopesncropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanne 3aBUCUMOCTHM CWJIbl TOKAa 4YE€pe3 CBETOAMOJ  OT
HaIPsKEHHUS.

Tema 2. @uzuka amoma.

OnbITEl IO UCCIEIOBAHUIO CTpOeHUs atoMa. [liianeTapHas MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morjoimieHue (GOTOHOB IMPHU TMEPEXOJe
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOH.

Buasl ciektpoB. CrieKTp ypOBHEUN 3HEPTrUU aTOMa BOJIOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

HabmroneHune nuHEHYaTHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JIMHBI BOJIHbBI JJA3€PHOTO U3TyYCHHUS.

Yuenuueckuii sxkcnepumenm, nadbopamopnuie padomul, nPAKMUKYM.

Ha6nronenue nmuaeitvuaToro crekrpa.

Uccnenoanne cnekTpa pa3peKEHHOro aTOMAapHOrO0 BOJOpoJAa U
U3MepeHHe MocTosHHOM Punbepra.

Tema 3. Duzuka amomno2o a0pa u INEMEeHMAPHBIX YACMUY,.

Hyxnonnas monens siapa ['eiizenOepra—lBanenko. 3apsia supa. MaccoBoe
qucio sapa. U3otonst.



PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nydeHue.

3aKOH paJMOAaKTUBHOIO pacraja. PaguoakTHUBHBIE M30TONBI B IPUPO/IE.
CBOIICTBa HOHU3UPYIOUIETO M3Iy4YeHUs. BiusHue paguoaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctecTBeHHBIN QoH u3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JleexT maccsl sipa.

Anepnsle peakuuu. JlenmeHne W CcuUHTE3 SAAEp. SOEpHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEpMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACHEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaluy U UCCIEA0BaHUS SJIEMEHTAPHBIX YACTHLI.

dyHAaMEHTAIIbHBIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI W JICTITOHBI.
[IpencraBnenune o CtannaptHoi Moaenu. KBapk-riirooHHast MOJEIb aJpOHOB.

®usuka 3a npenenamu CrangapTHo mojenu. TémHas Marepust U TEMHAs
SHEPrusl.

EnuncTBO pmznueckoii KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SAEpHBI peakToOp, TEPMOSIAEPHBINM pEaKTOp, aTOMHas
6omM0Oa, MarHUTHO-pE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hccnenoanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH.

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAUYCHHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (GU3UKU [JISi OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapsl acTpoHOMUYECKUX HccienoBaHuii. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAJMOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3qHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BHUIUMOC
JBH)KCHUE.

ConHeuHas cuctema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKU. JlnarpamMma «CIEKTpaibHBII
KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOW MOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» JUIsl 3BE3]] TJIaBHOW MOCJEeN0BaTeIbHOCTH. BHYTpeHHEee
ctpoeHue 3BE311. COBpeMEHHbIE MTPEACTABICHUS O MPOUCXO0XKICHUU U SBOTIOLUH
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Mnineunsiit [Iyte — Hama I'anaktuka. [lonoxenue u nuxenue ColiHIA B
lNanaktuke. Tunsl ramaktuk. Pagumoranaktuku u kBazapbl. UEpHbBIE IBIPHI B
S/Ipax TaJIaKTHUK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa66ma. PazGeranwue
rajnakTuk. Teopus bosbiioro B3peiBa. PenkToBOE M3nydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaGnrogenuss  3BE3gHOrO0  HEOA  HEBOOPYXKEHHBIM  TJa30M  C
WCTIOJB30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN ISl ONPENSICHUS MOJIOKEHHS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBbIE c03Be3nus CeBepHOro
MOIYIIAPUS U SIPKUE 3BE3/IBL.

HabGmionenuss B Teneckon JIyHbI, TUIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOIUIEHU.



DU3NYeCKUI NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AQHAJOrOBBIX W WU(GPOBBIX H3MEPUTENHHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCONIOTHBIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BeauurH. OlieHKa rpaHull MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEN
(¢u3NUecKuX BETUYMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKUX paslienax «YUYEHUYECKUH OSKCIICPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

Oo6o01maronee NOBTOPEHUE.

O6oOmieHne W cuUcTeMaTu3alisl  COJIepXaHUsl — pasfielioB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMUKA,
«InexrpoauHamukay, «Konedanust u BOJHbBDY, «OCHOBBI CHEIUATBLHON TEOPHUH
OTHOCUTEIbHOCTH», «KBaHTOBas ¢usnka», «IJEMEHTH aCTPOHOMUU W
acTpoU3uKm».

Ponp Qusukum U acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMAIBHOW W 3TUYECKOW cdepax IesTeIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3NKKM U aCTPOHOMHUM B COBPEMEHHOM HAy4yHOM KapTUHE MHUpa, 3HAYCHUE
OMHCATENIbHON, CUCTEeMATH3UPYIOIIEeH, OOBICHUTENLHON M MPOTHOCTHYECKOU
byHKIMNA (HU3MIECKON TeopuH, pojb (u3MUecKol Teopud B (HOPMHUPOBAHUU
NPEICTaBICHU O (PU3NYECKOW KapTUHE MHUpPA, MECTO (PU3UYECKONW KAPTUHBI
MHUpa B 00IEeM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
IpUPOJIE.

MesknpeaMeTHbIE CBA3H.

N3yuenne «kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3YYEHUEM MeMmo00s
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4yHbId (QakT, THUnore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJEeHUe, HKCIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPENTHOCTU H3MEPEHUMN, HU3MEPHUTENIbHbIE MPUOOPHI,
rugpoBast 1abopartopusi.

Mamemamuka: pelIEHUE CHUCTEMbl YpPABHEHUH. TpPUTOHOMETPUUYECKHE
byHKIINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOP/IUHAT,
CloXKeHnue BeKTOpoB. [Ipom3BogHbie d3reMeHTapHBIX (yHKkIMi. [Ipu3Haku
MoI00UsT TPEYTrONBHUKOB, OMpEAeNieHrne IUIOMAAd TUIOCKUX (Quryp u oobéma
TeI.

buonozus: >nexrpuyeckue sIBJICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBIKCHUSI B KUBOW MPHUPOJE, SKOJOTMUECKHE PHUCKUA MPU TPOU3BOJICTBE
ANEKTPOAHEPTHH, BJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpPYKaIoUIEH Cpelbl,
yAbTPa3BYKOBasi JUAarHOCTUKA B MEAUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOMU
MIPUPOJIE.

Xumusa: CTPOEHHE aTOMOB W MOJIEKYJ, KpPHUCTa/UIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIM aHAJIN3.

T'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX pYI,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozcusn: NpUMEHEHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMATHUTOB,
ANEKTPOABUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Ub,
JUHUM  DJIEKTpONEpeaad, d3JIEKTPOJBUIaTellb, paaap, pPaguoONpUEMHUK,



TeIeBU30p, aHTCHHa, TenepoH, CBY-meus, ynbTpasByKoBas AMArHOCTHKA B
TEXHHKE, MPOCKIMOHHBIN alIapar, BOJOKOHHaAsl ONTHKA, CONHEYHas Oarapes,
CIIyTHUKOBBIE PUEMHHKH, JIepHAs SHEPreTUKa M HKOJIOTHYECKUE aCIleKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTAaThl OCBOCHHUSA YuyeOHoro mnpenmera «Duszmka»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO  OOIIecTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OINbITa JESITEJIBbHOCTH B IPOIECCE
peanu3alMi OCHOBHBIX HAINPABJICHUN BOCIUTATEIBbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:
rPasKIAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh T'PAXKIAHCKOW TO3ULKUU OOydYarolmerocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETIOBEUYECKUX TyMAaHUCTHUYECKUX H
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTM COBMECTHYI [I€ATEIIBHOCTH B  HMHTEpEcax
TPXIAHCKOTO  00IlecTBa, YyYacTBOBaTh B  CaMOYINPABJICHHH B
o0pa3oBaTeNbHON OpraHu3allny;

e YMEHHME B3aUMOJECHCTBOBaTh C COLMAIBHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOUW U BOJIOHTEPCKOM JI€SITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e ChOPMUPOBAHHOCTh  POCCHUHMCKON  TPAXKIAHCKOH  HMJICHTHYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE  OTHOIIEHHWE K  TOCYJIapCTBEHHbIM  CHMBOJIAM,
JOCTIKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIOCOOHOCTH OIEHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pElLIEHUs, OpPUEHTHUPYSACh HA MOpPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JIEITEIHHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYMUBOTO Oy MYIIIETO.

3CTETUYECKOT0 BOCTIUTAHMS:

e OCTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs OSCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPY/AOBOI0 BOCIIUTAHMS:

e HHTEpPEC K Pa3au4HbIM cdepaMm NmpodeccCHOHaTBHON AeSTENHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun W peaan30BLIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHbI;

e TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpPA30BAHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHUS:

e chopMHUPOBAHHOCTH AKOJIOTMYECKOM KYJbTYPBI, OCO3HAHHE
TJI00QJBPHOTO XapaKTepa KOJOTUUECKHUX MPOOIeMm;

e IUIAHMPOBAHUE U OCYILIECTBICHUE JIECTBHM B OKPYXKAIOILIECH Cpeae Ha
OCHOBE 3HAHUS LIEJIEd YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;



PaCcIupPpCHUC OIIbITA ACATCIIBHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHMWE IIEHHOCTH HAYYHOM J1eATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YeHUS] (PU3MKU OCYIIECTBISTH MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue 1ecTBHA:

CaMOCTOSITENIEHO  (OPMYJIUPOBATh W aKTyaJIM3MpPOBATh TMPOOIIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH IENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX
(U3NYIECKUX SIBIICHUSX;

pa3pabarhiBaTh IUTAaH peEIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIOIINXCS MaTEpUATHHBIX U HEMATEPHUATBLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHUBAaTh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH ITOCIICICTBUH JIEATEIHHOCTH;
KOOPAWHHUPOBATh W BBINIOJHATE pPabOTy B YCJIOBHSX pPeajbHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aWMOICHCTBHS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHEC TIPH PEIICHUW  KU3HCHHBIX
pooIeM.

Ba3oBnle ucciieqoBareLCKue 1eMCTBUSA:

BJIQJIETh HAYYHOH TEPMHUHOJOTHEH, KIIOUEBBIMH TIOHATHAMH |
MeTOaMH (PU3NYECKON HAYKU;

BJIAJeTh HaBBIKAMH  Y4EOHO-HCCIEAOBATEILCKOM W MPOEKTHOM
NEATEIbHOCTH B 001acTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHHs] 3aaad (pU3UIECKOTO
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbBIX METOJIOB ITO3HAHNS,

BIIAJICTh BUJAMU JESITEIBHOCTH TIO TOJYYCHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETalliK, IPEOOpa30BaHUI0 M MPHUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YUCJE TIPU CO3JJaHUU YICOHBIX MTPOCKTOB B
obnacTu GU3HKHY;

BBISIBIIATh IPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIU3UPOBATH 3a/1a4y,
BBIJIBUTATh THUMOTE3y €€ pEeIIeHUs, HAaXOAWTh AapTyMEHTHI JUIA
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh MapamMeTpbl U
KPUTEPHH PCIICHHS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pPe3yiIbTaThl,
KPUTHYECKH  OIIEHHBaTh HUX  JIOCTOBEPHOCTb, IIPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTEIbHOMN
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
YMETh TEPEHOCHUTHh 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001acTh
KU3HENEATEIHHOCTH,

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIABUT'ATb HOBBIC HWACHU, IIPCIAJIaraTb OPUIHMHAJIBHBIC IIOAXOJAbBI H
PCUICHUA,
CTaBHUTDb HpO6HCMI)I N 3aJa4¥, JOIIyCKAIHUC aJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ unpopmaumeii:

BJQJeTh  HABBIKAMM  TOJydeHHs  uHMOpManuu  (pU3MYecKoro
colepKaHUsI M3 HCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYUIECTBJISATh TMOWCK, aHaIW3, CUCTEMAaTH3alluI0 M HHTEPIIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHbIX BUIOB U (DOPM MPECTABICHUS;

OILICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJIOTUA B PEIICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lady C COOJIOJIeHHEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKA O€30MacHOCTU, TUTHMEHBI, PEeCypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOU 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UUECKOTO COJIEPKaHUS B Pa3UYHBIX opMaTax ¢
y4€TOM Ha3zHAYeHUs MH(POpMAIMKM M IEJEBOM ayJIUTOPHUH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKkaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJISATh OOIIEHHE Ha YypokKax (U3UKK W BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalliii M CMSAT4aTh
KOH(DIIUKTHI;

pa3BEPHYTO M  JIOTUYHO HW3Jaratb CBOK TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJCTB;

NOHUMAaTh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WUHANBUYaTbHON paOOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUU C y4ETOM
0OIIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO WICHA KOJUICKTUBA;
NPUHUMATh LEJIW COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBaTh H
KOOPAWUHUPOBATh JACUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIISITH IUIAH
JNEUCTBUM, PACHpENesATh pPOJAd C Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX1aTh pe3yiabTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KaXKJOTO YYaCTHUKA KOMaHbI B
oO1uit pe3yabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIIEHUBATh WAEU C MO3UIMUU HOBH3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh NMO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3IMYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BOOOpakeHHE, OBIThH
MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JEATCILHOCTh B
obnmactu (U3MKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO  COCTaBISATh  IUTAH  PEIICHHUS  PAcuYCTHBIX U
KaueCTBCHHBIX 3a/1ay, IUJIaH BBITIOJHEHHS MPAKTUYECKONW padoOTHI ¢
y9€TOM UMEIOIIHUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacmupsATb paMKd y4eOHOTO TpeaMeTra Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

JenaaTh OCO3HAHHBIA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBJICHUIO IPYIUIIUA B 00JIaCTH
(bU3UKH, TTOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllUsM, BHOCHUTb KOPPEKTHUBBHI B
JESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJIETh HaBbIKAMHM IIO3HABaTEIbHOM pe(dIIeKCHH KaK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUUA U MBICIUTEIIBHBIX IPOIECCOB, UX PE3YJIbTATOB
1 OCHOBAHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH IS OIEHKH CHUTYyallud, BBIOOpaA
BEPHOI'O PELICHUS;

YMETh OLIEHWBATh PUCKU W CBOCBPEMEHHO NMPHUHUMATH PEIICHUS MO UX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIWA3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporecce mocTrkeHNs TUIYHOCTHBIX PE3yJIHbTATOB OCBOCHUS ITPOTrPaMMBI 110
bu3uKe I YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOyYaroIImXxcs
COBEPIIICHCTBYETCSI ~ DMOIMOHAJIBHBIA ~ HMHTEIUICKT,  IPEATOJIararoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAJIBHOE  COCTOSIHME, BUJIETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUs,  BKIIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBENIEHUE, CIIOCOOHOCTH
aJanTUPOBATHCS K OMOIMOHAIIBHBIM HW3MEHEHUSM U TPOSBISATH
TUOKOCTbH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOMICH CTpEeMJIEHHE K JIOCTHUKEHUIO
e W yCIexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JIeWCTBOBATH,
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOMICH CHOCOOHOCTh TOHHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBATh €r0 TMPHU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh BBICTpamMBaTh
OTHOIIEHUSI C JIPYTUMU JIIOJAbMH, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTh KOHQIUKTHI.

IMTPEJIMETHBLIE PE3YJIBTATDBI

K koniy oOyuenust B 10 knacce npeiMeTHbIe Pe3yJibTaThbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:



NOHUMAaTh pPOJIb (PU3UKKM B DKOHOMHUYECKOW, TEXHOJOTHMYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OSTUYECKOM cdepax HAesiTeNbHOCTU
YeJIoBEeKa, poJib U MECTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEILHON M MPOTHOCTUYECKONU (DYHKIIUN (HU3NUECKON TEOpUU —
MEXaHUKHA, MOJEKYJISIpHOH (PU3MKKM W  TEPMOJAMHAMHKH, POJIb
¢dusnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTABICHUN O (pusnyeckoi
KapTUHE MUDA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): MHEpLHUabHAs CHCTeMa OTCuéra, aOCOJIOTHO
TBEPIOE TEJO, MaTepuaibHasg TOYKA, PABHOYCKOPEHHOE JBUXEHUE,
CBOOOJHOE TajeHue, aOCONMIOTHO ympyras aedopmarusi, adCOJIIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJCIHU Trasa,
KUAKOCTH U TBEPAOTO (KPUCTAUIMYECKOTO) Teja, HUACAIbHBIA Tras,
TOYEYHBIN 3apsl, OAHOPOIHOE IEKTPUUECKOE TOJIE;

pasznuyaTh YCJIOBUS (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTU (DU3UUECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATh MEXAHWYECKHUE IMPOIECChl U SIBICHUS,
UCIIOJIb3YySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHUSI, (DOPMYJIbl KUHEMATUKU
PaBHOYCKOPEHHOTO  JIBIJKEHMsI, TMpeoOpasoBanus [amumes s
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HprooTOHA,  IpUHIMI
OTHOCUTEJILHOCTU [ 'anniiesi, 3aKOH BCEMHUPHOIO TSTOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCAa U MEXaHUYECKON DHEPTUH, CBS3h pabOTh CHUJIBI
C U3MEHECHHEM MEXaHMYECKOW DHEPIUH, YCIOBUS PAaBHOBECHUS TBEPAOTO
Tesa), MPU ATOM HMCIOJIB30BaTh MATEMATHUYECKOE BHIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJOBUSL ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuii ['anmumies;, BTOporo u Tperbero 3akoHoB HproToHa,
3aKOHOB COXPAHEHUS HMITYJIbCa U MEXAHWYECKOM SHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIOJIb3ysl OCHOBHbIE mnoyiokeHUsT MKT um 3akOoHBI MOJIEKYJISIpHOU
GU3NKM W TEPMOIWHAMUKH (CBSI3b NIaBIICHUS HACAIBHOTO Ta3a Co
CpEeOHEW  KHHETUYECKOM DHEpPrheu  TEIJIOBOrO0  JIBMKEHUS U
KOHLECHTPAIIMEH €r0 MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO
CpeIHEW KUHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro YacTHL,
CBSI3b JIABJICHHUS MICAJIBHOIO Ta3a ¢ KOHUEHTPALMEHW MOJIEKYJI U €ro
TeMIeparypou, ypaBHeHne MenaeneeBa—KiranelpoHa, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIJIOBBIX MPOIIECCAX),
[P 3TOM MCIIOJb30BAaTh MATEMAaTHUYECKOE BBIPAXKECHUE 3aKOHOB,
yYKa3bIBaTh YCJIIOBUS NPUMEHUMOCTH ypaBHeHUs MeHzaeneeBa—
Knaneripona;

aHAIM3UPOBATh W OOBSICHATH DIIEKTPUUYECKUE SIBIICHUS, WCIOIB3YS
OCHOBHBIE  TMOJIOKEHUS W  3aKOHBl  AJIEKTPOAMHAMUKHU  (3aKOH
COXPaHEHHUS JIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, mOTeHIUATIbHOCTh
3JIEKTPOCTATUYECKOIO TOJIs, TPUHLMI CYIEPHO3ULINU IICKTPUUECKUAX
MOJIEW, TTPU 3TOM YKa3bIBas yCIOBUS MPUMEHUMOCTH 3aKkoHa KyioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOILIECHUS: 3aKOHBI OMa JJisl yyacTka
LeNu U U1 3aMKHYTOM DJIEKTPUYECKOW Lenu, 3akoH Jlxoyma—Jlenna,
npasuiia Kupxroda, 3akonsr @apazes 1uist 31€KTpOIn3a);



OMKCHIBATh (PU3UYECKHE MPOILECCHl U SBJICHUS, UCMOIb3Ysl BEIUYHUHBIL:
nepeMelIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJlda U CUCTEMBI Tell,
CUla, MOMEHT CWJIbl, JaBJICHHE, [OTEHIMalIbHAs  DHEPrus,
KUHETUYECKasi »JHEprus, MeEXaHW4yeckas »dHeprusi, paboTa CHIIbL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSKECTH, CUjla YIPYTrOCTH,
CUJa TPEHHMsI, MOIIHOCTb, DHEPTUs B3aUMOJCHCTBUS Teja C 3eMIEn
BOM3M €€ MOBEPXHOCTH, DHEPrusl ynpyrou aedopmanuiu MpyKUHbI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHas Temreparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI JHEPrusi HACAIbHOTO OJHOATOMHOIO
raza, paboTa HA€aJbHOIO Ta3a, OTHOCUTENbHAS BIAKHOCTb BO3/yXa,
KIIJl wnpeansHOTO TEIUIOBOTO JBHraTells; 3JICKTPUYECKOE IIOJIE,
HANPsDKEHHOCTh  DJIEKTPUYECKOTO  TMOJS,  HANpsSKEHHOCTh  TOJIA
TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B BaKyymMeé U B
JUDJIEKTPUKE, TMOTEHIMAT AJIEKTPOCTATUYECKOTO TMOJs, Pa3HOCTh
NOTEHIINAJIOB, AJICKTPOJBIDKYINAsl CHJIA, CUJIa TOKa, HaIpsDKEHHE,
MOIIIHOCTh TOKa, JJIEKTpHUYecKass EMKOCTb IUIOCKOTO KOHJIEHCATOpa,
COMPOTHUBJICHUE YUYaCTKa IIEMH C MOCJIEI0BATEIbHBIM U MapalIeIbHbIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPIrUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOPa;

OOBACHATHL  OCOOCHHOCTHM  TPOTEKaHWS  (PU3UYECKUX  SBICHMIA:
MEXaHUYECKOE JIBIDKCHHE, TEIJIOBOE JIBIJKCHHME 4YacCTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBecHE, OpOYHOBCKOoe  JBWXeHHE, auddy3us,
UCMapeHue, KUMEHWEe U KOHJCHCAIUs, TUIABJICHHE U KPUCTAJIN3alIns,
HaIPaBJICHHOCTD TerIonepeaun, AIEKTPU3AIUS TeN,
HKBUMIOTEHIIMAILHOCTH TTOBEPXHOCTH 3aPSKEHHOTO TIPOBOHUKA;
IIPOBOJIUTH UCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (PM3HUYECKON BETUYHHBI
OT JAPYIrOM C WCHOJB30BAHUEM IMPSAMBIX HW3MEPEHHUM, IPU OTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYyYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHAEC TpaduUKoB C y4ETOM
aOCONIOTHBIX ~ MOTPEITHOCTEW W3MEpEeHWH, JeJaTh BBIBOJBI IO
pe3ynbTaTam HCCIICIOBAHNUS;

IIPOBOJUTH KOCBEHHbBIE M3MEpEHUs (DU3NYECKUX BEIMYMH, TPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCUTEJILHBIC MIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH  OMBITHl O TMPOBEPKE MPEUIOKEHHON  THUITOTE3bI:
MJIAaHUPOBATH AKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTATILHYIO
YCTaHOBKY, AaHAJIM3UPOBATH IMOJTYyUYEHHBIE PE3YIbTAThI U JIeJaTh BBIBOJI O
CTaTyce MpeJIOKEHHOM THTIOTE3HI,

coOmoaTh  mpaBwia  O€30MAacCHOTO  TpyAa TNpH  TPOBEICHUU
MCCIICIOBAHNI B paMKaX y4eOHOro OSKCNEPHMCHTA, MPAaKTHKyMa H
Y4eOHO-HCCIICJOBATEIBCKON M MPOCKTHOM  NEATENBHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOMCTB U  JIaDOPATOPHOTO
000pyI0BaHUS;

pemaTrh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(u3HUecKoil MOJIETBIO: HA OCHOBAaHUM aHAJIN3a YCIOBHUS 00OCHOBHIBATH
BBIOOp (m3mUecKoil Mojaenu, OTBeYaromeil TpeOOoBaHUAM 3a7aduH,
MPUMEHATH  (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl
Gu3HUeCKMX TEOpHUil MPU HMCIOJIB30BAaHUM MATEMAaTHYECKHUX METOJI0B
pemieHus 3ajad, MPOBOAUTH pPAacuéThl HA OCHOBAHWM WMEIOIUXCS
JAHHBIX, AHAJU3UPOBATH PE3YNbTATBl W KOPPEKTHPOBATH METOIBI
perieHus ¢ Y4ETOM MOJTYyUYEHHBIX PE3YJIhTATOB;



pemaTth Ka4eCTBEHHBIC 3a/ladyd, TpeOyroliue MpUMEHEHUS 3HaHWH U3
pasHBIX pa3lenoB Kypca (DM3WKH, a TakkKe HWHTETpAalud 3HAHUN U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaWBaTh
JIOTHYECKYIO IIETIOYKY PAacCYXICHUU C OMOpOi Ha M3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONB30BaTh TEOPETHUECKHE 3HaHWs M OOBSCHEHUS OCHOBHBIX
NPUHIUAIIOB  pa0OThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UpOBaTh M OIIGHMBATh  TIOCIEJACTBUA  OBITOBOM U
POU3BOJCTBEHHOM  JICATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOM ¢
(bu3HMUEeCKUMU TIPOLIECCaMU, C TO3UIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTAaBICHUNA O PAIMOHAIILHOM TMPUPOJIONOIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTMXKCHUM HAyKH U TEXHOJIOTHH IS
JabHEHIIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOoThHI ¢ HHGOpMAILIHEH PU3UYECKOTO
CoJIepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJIOTUU JJIS TOUCKA, MEpPepadOTKU U TMPEIbSABICHUS y4yeOHOU U
HAYYHO-TIOMYJISIPHOM uHbopMaIu, CTPYKTYPUPOBAHUS u
UHTEpNpeTanuy  uHGOpPMAIMK,  TMOJIYYEHHOM U3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIy4aeMyr WH(OOPMAIUIO
U OILICHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MUMEIOIIMXCS 3HAHU,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIINK;

OpOSBJISITH ~ OPraHU3AIMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO MPUOOpETEeHUsT HOBBIX 3HAHUNW B TIpolecce
BBITIOJIHEHUS MTPOCKTHBIX U yU4eOHO-HCCIIeIOBATEIBCKUX paloT;
paboTaTh B TpYIIEe ¢ WUCIOJHEHHWEM PAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbBI,  PAIMOHAIBHO  pacHpeneisiTh
NeSTeIbHOCTh B HECTAaHAAPTHBIX CHUTYallUMiX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIILI B PEIICHHE pacCMaTpUBaeMOn
MpOOJIEMBI,

MIPOSIBJISITH MOTHBAIUIO K Oyayiel mpoecCHOHAIBHON e TENbHOCTH
0 CIEIHATBHOCTAM (PHU3UKO-TEXHUIECKOTO TIPODUIISL.

K xonmy obOyuenust B 11 knacce mpenMeTHBIC PE3yJbTaThl Ha YTIIYOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMEHHUIA:

MIOHUMATh pPOJb (PHU3UKK B SKOHOMHYECKOM, TEXHOJOTHUECKOM,
COIMAIBHOW M JTHYECKOW cdepax NeaTeTbHOCTH YeJIOBEKa, POJb U
MecTo (U3UKH B COBPEMEHHOM HAay4YHOW KapTUHE MHpa, pOJIb
ACTPOHOMHU B IMPAKTUYECKOU AEATEIIBHOCTU YEJIOBEKA U JaJIbHEUIIEM

HAyYHO-TEXHHUYECKOM pa3BUTHUH, 3Ha4YCHHE OIHCaTEIbHOMH,
CUCTEMATU3HUPYIOIICH, OOBICHUTENBHON U MPOTrHOCTUYECKON (HYyHKIIUI
¢uznyecKkol TEOpUM — DOICKTPOAMHAMHKH, CIEIUAIbHON TEOopUuu

OTHOCUTEIILHOCTH, KBAaHTOBOW (DM3WKH, POJIb (PU3NUECKOW TEOpHH B
(bopMHUpOBAHNY TIPEACTABICHUA O (PU3MUECKOUW KapTUHE MHUpa, MECTO
¢u3nueckoil KapTUHBI MHpa B OOMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUNA O IPUPOJIC;



paznuyaTh YCJIOBHS TNPUMEHUMOCTH Mojelied (PU3NUECKUX Tel |
IPOLIECCOB (SIBJICHUI): OJHOPOJHOE JIJIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJIeOaHUs, MaTeMaTUYECKUN
MasITHUK, UJCAIbHBIA NPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI,
UJcaIbHBIA KOoJIeOaTENbHBIA KOHTYp, TOHKas JIMH3a, MOJEJIed aToma,
aTOMHOTO sIJpa ¥ KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTU (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTDH MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBIACHATH AIEKTPOMATHUTHBIE MTPOLIECCHI U SABJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI JJIEKTPOJAUHAMUKUA U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJNIEKTPUYECKOro 3apsiia, cuia Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B DJIEMEHTE OJJICKTPUUECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUS  CHUJIbI  TOKa, IIOCTYJaThl  CIHENUaJIbHOM  Teopuu
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE TPOIECCH W  SIBICHUA,
UCIIOJIb3Ys TIOJIOKEHHSI KBAHTOBOM (u3HMKK (ypaBHEHHE ODWHINTEHHA
st ¢hotodaddexra, mepBbli U BTOPOM MOCTyNaThl bopa, mpuHIMI
COOTHOIICHHs HeomnpeneneéHHocTel [ eizenOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MAaCCOBOTO YHCEI U SHEPTHUH B SITICPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOTO pacmaia);

OMHCHIBATh (PU3UYECKHE TPOIECCHl U SIBJICHUS, UCTOIb3Ysl BEIUYHUHBI:
HANPsHKEHHOCTH AIIEKTPUYECKOTO TOJIA, MOTEHIIHAIT
AIEKTPOCTATUYECKOTO TOJIA, pPa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIUS MAarHUTHOTO TOJisi, MarHUTHBIN
MOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DJJIEKTPOABMXKYIAsS CHIIA
CAaMOMHIYKIIMHM, SHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISTUBUCTCKUM ~ WMMITyJIbC, TIOJIHAsl OHEPTUsl, DHEPrus  IOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl Aapa, SHEPTUSI CBSI3H SIIPa;

OOBACHATHL  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHIYKITUS, CaMOUWHIYKITHS, pE30HAaHC,
uHTepdepeHIus BOIH, AU(paKius, AUCIEPCHs], MOTHOE BHYTPEHHEE
otpaxenue, (orodnekrpuueckuii dpdext (dporodrddexr), anpda- u
OeTa-pacniajipl siiep, raMMa-u3aydeHue saep, GU3nuecKue MPUHITUITHI
CIEKTPaJIHLHOTO aHa/Iu3a M paboTHI J1a3epa;

OTIpeIeNATh HANpaBICHUE WHAYKIIUH MAarHUTHOTO TIOJISI TIPOBOJAHHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHia;

CTPOUTh HU300paKEHUE, CO37AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOMU
JUH30M, ¥ PACCYUTHIBAThH €T0 XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE MOHSATHS, TEOPUH U
3aKOHBI JIJII aHajgu3a W OOBACHCHUS (HU3UYSCKHX IPOIECCOB,
MIPOUCXOISIININX B 3BE3/IaX, B 3BE3HBIX CUCTEMAX, B MEKTAIAKTHUECKON
cperne; IBIKEeHUS HeOSCHBIX T, SBOJIONNH 3BE311 1 BeeneHHo;
MPOBOJIUTh HCCJICNOBAHUE 3aBUCUMOCTEH (PU3NUECKHX BEITUYHH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3YNbTAThl TOJTYYEHHON 3aBUCUMOCTH
¢u3znyecKkux BEIMYMH B BHUAE TpapuKOB C Y4ETOM aOCOIIOTHBIX



NOTPEIIHOCTE  M3MEPEeHMM, JleJaTh BBIBOABI MO  pe3yJibTaTaM
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMpATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJUTh  OMNBITHI [0 MPOBEPKE  MPEIOKEHHOM  THIIOTE3bI:
IUTAHUPOBATH AKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTAJILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YyIbTaThl U J€1aTh BHIBOJ O
cTaTyce MpeyioKEeHHOW TMIOTE3bI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  NPOBEIECHUU
UCCJICIOBAHUM B paMKax y4eOHOro OJKCIIEPUMEHTA, MPAKTHUKyMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPUTENIbHBIX  YCTPOMCTB U  J1aDOPAaTOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THbIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJ]aHHOM
¢du3nueckoii MOENbIO: HAa OCHOBAHMM aHallM3a YCJIOBHS BBIOUpATh
(du3nueckrue MoJIeNu, OTBEYAIOIINe TPEOOBAHUSM 3a/lauu, PUMEHSTh
(hopMyIIbl, 3aKOHBI, 3AaKOHOMEPHOCTH U TIOCTYJIAThl (PU3NYECKUX TCOPUI
OpU  HCIOJIb30BAHUM MATEMAaTHUYECKHX METOJOB pEIICHHs 3ajad,
OPOBOJUTH  pacué€Thl HAa  OCHOBAHUM  HMEIOIIMXCA  JIAHHBIX,
aHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

peraTh KaueCTBEHHBIC 3a/layu, TPEOYIOIIHe MPUMEHEHWS 3HAHWM W3
pPa3HBIX pas3leioB Kypca (PU3MKH, a TaKKe HUHTETpald 3HAHUN U3
JIPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO IETIOYKY PaCCYkKICHHUI C OMOpOoN HAa M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJIs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPONCTB Y TEXHOJOTUYECKUX TIPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAla POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUS  OBITOBOW U
MPOU3BOJACTBEHHOW  JEATEIIbHOCTA  YEJIOBEKA,  CBSI3aHHOM  C
(bu3HUeCKUMU TIPOIIeCCaMu, ¢ TTO3UIUNA IKOJIOTHIECKON 0€30MacHOCTH,
MPEACTABICHUA O pPaAlMOHAIBHOM TPHUPOAOIIOIB30BAHUM, a TaKXKe
Pa3yMHOM HCIIOIb30BAHUN JTOCTY)KCHUM HAYKW U TEXHOJIOTHH IS
JATbHEHIIIETO pa3BUTHS YEIIOBEYECKOTO 0OIIECTBA;

MIPUMEHSTH Pa3IUYHbBIC CITIOCOOBI paboTHI ¢ MHGOPMAIIHEH PU3UIECKOTO
COJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIOJIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TIEPepadOTKU M TMPEAbABICHUS yuyeOHOU W
HAyYHO-TIOMYJISIPHOM uHbOopMaI, CTPYKTYPUPOBAHUS u
WHTEpOpeTanuu  WHPOpMAIMK,  MOJYYEHHOW W3  Pa3IMYHBIX
MCTOYHMKOB, KPUTHYCCKH aHAIM3MPOBATH MOJIY4aeMyI0 MH(OPMALHIO
M OIICHWBATh €€ JTOCTOBEPHOCTHh KaK HAa OCHOBE MMEIOIIMXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HH(POPMAITNH;



NpOSIBIISITh ~ OpTaHW3allMOHHBIE W [IO3HaBaTeJbHBIE  YMCHUS
CaMOCTOSITENIFHOTO MPUOOPETEHHWST HOBBIX 3HAHWW B  IpoIecce
BBITIOJTHEHHS POCKTHBIX U yU4EOHO-HUCCIIEIOBATEIbCKIX PadoT;
paboTaTh B TpyNIe C WUCIOJHEHHEM pAa3IMYHBIX COIUATBHBIX POJICH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIBL,  PalMOHAIBHO  PACIPEACTSATH
JESATEIbHOCTh B HECTAHIAPTHBIX CHUTYallMsAX, aJIeKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 YYAaCTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBAEMOM
poOJIeMBI;

IPOSIBIISITh MOTHBAIIMIO K Oyaymiel nmpodeccnoHaIbHON NeATeIbHOCTH
o CTHCTIHATEHOCTSIM (U3UKO-TEXHUIECKOTO pouIIs.
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49 H . . 24 ! bubmnoreka IIOK

. OCTOSTHHBIN JIEKTPUYECKUMN TOK hitps://m.cdsoo.rw/f16b68d7
43 T 6 bubmuorexa [JOK

) OKH B pas/IHHBIX Ccpefiax https://m.edsoo.ru/f16b68d7

Wroro no pazaeny 54

Paznen 5. PU3HUECKHAN MPAKTUKYM

5.1 0} i 16 16 bubnuotexa [JOK
' e e https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bubnmnoreka [JOK
PesepBHOE Bpems 10

https://m.edsoo.ru/f16b68d7

OBUIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 170 8 16



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

11 KITACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznea 1. JIEKTPOJANHAMUKA
bubmuorexa [IOK
L1 Marnurioe none 14 https://m.edso00.ru/39859¢fl1
12 DneKTpoOMarHuTHas 13 i bubnmnoreka [HOK
' VHYKLUS https://m.edso00.ru/39859f1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHudeckue 10 bu6nuorexa [IOK
’ KoJIcOaHust https://m.eds00.ru/39859¢f1
29 DNIEKTPOMarHUTHBIE 5 bubnmnoreka [JOK
' KoJieOaHMs https://m.edso0o.ru/39859¢f1
Mexanuueckue u
2.3 AJIEKTPOMArHUTHBIE 10 1 bubmorexa [TOK
) p https://m.edso00.ru/39859¢fl1
BOJIHBI
bubnmnorexa LIOK
2.4
Onmika 25 ! https://m.edso00.ru/39859¢f1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bubanoreka LJOK



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

https://m.eds00.ru/39859¢f1

Wroro no pazaeny 5
Paznea 4. KBAHTOBAS ®U3UKA
41 KopnyckynsapHo- 5 bubmmoreka [JOK
’ BOJIHOBOM JTyaiu3M https://m.edso00.ru/39859¢f1
bubmnoreka IIOK
4.2 D
HSHKA aToMa > https://m.eds00.ru/39859¢f1
®du3rKa aTOMHOTO siIpa
43 U DIIEMEHTAPHBIX 5 Bubmorexa ITOK
) p https://m.edso00.ru/39859¢fl1
YaCTHII
Hroro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1

OJeMeHThl aCTPOHOMUHU
U acTpopU3UKU

12

bu6nuorexa [IOK
https://m.eds00.ru/39859¢f1

Hroro no paszueny

12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 duzndeckuit 16 16 bu6nuorexa [IOK
’ NPAKTUKYM https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 16

Paszpen 7. OBOBHIAIOIIEE IOBTOPEHUE

7.1

Cucremarusanus u
00001IEeHne
MIPEAMETHOTO

15

bubnmnorexa LIOK
https://m.eds00.ru/39859¢f1



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

COJICpKaHUs U OTbITA
JESITEIIbHOCTH,
nprOOPETEHHOTO IPU
U3y4eHHUH Kypca
¢busuku 10 — 11

KJIACCOB
Uroro no pazgeny 15
bubmnoreka IIOK
P
€3CpBHOC BPEMA 10 https://m.edso00.ru/39859¢f1
OBLIEE KOJIMYECTBO
170 16

YACOB 110 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Tema ypoxka Kontpoabnsie | IIpakrnueckue
n/ Bcero U3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
1| pecypchbl
®duszuka — pyHaaMeHTaabHas HayKa bubmorexa HOK
1 i e 1 https://m.edsoo.ru/1beef3
0 Mpupoe
46
Hayunslii MeToA O3HAHUSA U bubnmnorexka LHOK
2 METO/IbI UCCACAOBAHUS (PU3UIECKUX 1 https://m.edsoo.ru/3a7fde
SIBJICHHIA 29
DKCHEPUMEHT U TEOpHs B Ipoliecce bubnuoteka [JOK
3 no3HaHus npupoasl. Habmoaenue 1 https://m.edsoo.ru/34c49
Y DKCIIEPUMEHT B (hU3HKE 931
Crnioco0rl n3mMepeHust GU3NYECKUX bubmorexa HOK
4 1 https://m.edsoo.ru/ca2def
BEJINYUH
03
AOCONIOTHAS U OTHOCHUTEIILHAS bu6anoreka IIOK
5 MIOTPELIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/7f18fd
(U3MYECKUX BEIUYUH a3
MopenupoBanue B pusuke. Ponb u
bubnunoreka LIOK
MecTO pU3UKU B POPMUPOBAHUH
6 1 https://m.edsoo.ru/eabbd

COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON

edl



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

NESITEbHOCTH JIIOIEN

MexaHnuecKkoe IBUKEHHUE.
CucremMa orcuera.

but6mmoreka [IOK

7 OTHOCHUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/e9asS2f
nskeHus. [Ipsmas u oOpaTHas 02
3a/1a4l MEXaHUKHU
Pannyc-BekTop maTepuaibHON
TOYKH, €r0 MPOCKIIUU HA OCH bubnmnoreka [HOK
8 KoopauHat. TpaekTopusl. https://m.edsoo.ru/30a10
[lepememienue. Cxopocts. Ux 8a5
IIPOEKIIMH HA OCH KOOPAMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE
nBuxenue. ['papuyeckoe onvcanue bubmorexa HOK
9 . https://m.edsoo.ru/89ba7
PaBHOMEPHOTO MPSAMOJIMHEHHOTO 190
JBUKCHHUS
Crnosxenue nepemeIeHnii u bubmorexa [OK
10 . https://m.edsoo.ru/761d1
ckopocren. Pemenue 3agau San
HepaBHoMepHOE BHKEHHE.
MrHoBeHHass CKOPOCTb. bubnmnoreka [JOK
11 Yckopenue. [IpsamonuneiiHoe https://m.edsoo.ru/a9954
JBUKEHHE C TIOCTOSTHHBIM 9a7
YCKOPEHUEM
I'paduueckoe onucanue bubmuoteka [IOK
12 MIPSMOJIMHENHOTO IBUKEHUS C https://m.edsoo.ru/b7560

MMOCTOAHHBIM YCKOPCHUCM

bbf



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf

CBobonHOe masieHne. Y cKopeHue

but6mmoreka [IOK
CBOOOJIHOTO MaJICHUs. 3aBUCUMOCTh

13 https://m.edsoo.ru/f7381
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS 09¢
OT BPEMEHH H UX Tpaduku o

bubnunorexa LIOK
JIBrokeHue Tesa, OpOIIeHHOTO MO/
14 https://m.edsoo.ru/71cbb
YIJIOM K TOPU30HTY
4f5
KpuBosmHelHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
. bubnuorexa [JOK
VYri0Bast ¥ IMHEWHAsI CKOPOCT.

15 https://m.edsoo.ru/33196
[Tepuon u yacrora. fhe
IlenTpocTpeMuUTENBHOE U TIOJTHOE T
YCKOpEHHE

bubanoreka LIOK
KonTponbhas padota no teme
16 " . https://m.edsoo.ru/1242f
Kunemartuka
32¢
IIepBb1if 3ak0H HproTOHA.
WNHueprimanbHble CHCTEMBI OTCUETA. bu6nuorexa [IOK

17 IIpuHLUII OTHOCUTENIBHOCTH https://m.edsoo.ru/5a%e4
lanunes. HennepuuanbHbie a64
CUCTEMBI OTCUETA

. but6mmoreka [IOK
Cuna. PaBHOZIEHCTBYIOIIIAS CHIIA.
18 . https://m.edsoo.ru/141d3
Bropoii 3akon HeroTona. Macca g37
. . bubnuotexa [JOK
B3aumoneiicteue ten. Tpernit
19 https://m.edsoo.ru/57dba

3akoH HproToHa

505



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505

[IpuHUMNI Cynepno3uiuu Cuil. bu6muoreka [IOK
20 Pemenue 3a1a4 Ha npuMEHEHUE https://m.edsoo.ru/bdf99
3akoHOB HreloToHa 7tb
3aKOH BCEMUPHOTO TATOTECHHUSI. bu6muoreka [IOK
21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON https://m.edsoo.ru/9aba2
Y HHEPTHOU MacChl bOa
Cuna TsKeCTH M YCKOpeHHUe bubmorexa LHOK
22 YOEop https://m.edsoo.ru/22757
CcBOOOHOrO Na/ICHUS
26
JIBukeHre HeOECHBIX Te U UX
MCKYCCTBEHHBIX CITyTHUKOB bubmorexa HOK
23 Y yt i https://m.edsoo.ru/11abfa
[IepBas kocMu4ecKas CKOPOCTb. 0a
3akonsl Kemnepa o
bu6nuorexa [IOK
Cuna octu. 3akoH ['yka. Bec
24 YHpyr e https://m.edsoo.ru/0ae2¢c
Tena 84
Cuna tpenus. [Ipupona v BUIBI CHIT Bubmuorexa IIOK
https://m.edsoo.ru/1fa864
’s TpeHus. J[BUKeHne B )KUIAKOCTH U 9
Fa3e ¢ YHETOM CHIIbI https://m.edsoo.ru/2¢cb29
COIIPOTHBIICHUS CPEJIBI 676
bubnunoreka LIOK
Hasnenue. I'mapocrarnyeckoe
26 https://m.edsoo.ru/a28aa
nasnenue. Cuna Apxumena
Tad
AOGCOIIOTHO TBEPOE TEIO. bubmmnoreka [JOK
27 IloctynaTtenbHo€E U BpallaTeabHOE bubmuoteka [IOK
JIBIDKEHUE TBEPAOTO Tela https://m.edsoo.ru/2b95d



https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e

57¢

bubnunoreka LIOK
MOMEHT CUJIbl OTHOCUTEIBHO OCH
28 https://m.edsoo.ru/653d3
BpaieHus. [1meyo cuibl
459
CrnosxeHue cuil, NpUIOKEHHBIX K
TBepaoMY Teny. LleHTp TskecTu Brbmuorexa [IOK
29 PAOMY TELY- P https://m.edsoo.ru/9aa79
Tena. YCIoBUs PaBHOBECHS 7d
TBepJloro Tena. Bunipl paBHOBecHs T
bubmnoreka IIOK
30 Pewenue 3anau https://m.edsoo.ru/dclcaa
c0
KonTponbhas padota no teme bub6nuoreka [JOK
31 "Munamuka. CTaTuka TBEPIOTO https://m.edsoo.ru/9f5a57
Tena" 4c
NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK. bu6muoreka [JOK
32 IlenTp Macc cuctembl https://m.edsoo.ru/4bb82
MarepualbHbIX ToO4eK. Teopema o 94b
JBUKEHUH LIEHTPA Macc
NMnynbe cuitbl 1 U3MEHEHHE bu6muoreka [JOK
33 UMITyJIbCa TeJla. 3aKOH COXPAHEHUs https://m.edsoo.ru/13f0a2
UMITyJbca. PeakTuBHOE NBUXKEHME 21
MoMeHT uMITysibca MaTepUATBHON
bubnunorexa LIOK
touku. [IpencraBienue o
34 https://m.edsoo.ru/d6532
COXpaHEHUH MOMEHTa UMITyJIbCa B b9

HCHTPAJIbHBIX IOJIAX



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

bubnunorexa LIOK

35 Pemenne 3amaq https://m.edsoo.ru/f7706
d63
Pabora cuiibl Ha MaJIoOM M Ha
but6mmoreka [IOK
KOHEYHOM TIEPEMEIICHHH.
36 https://m.eds00.ru/91397
I'paduueckoe npeacraBieHue 4cT
paboThI CHIIbl. MOIIHOCTD CHJIBI -
Kunernueckas sueprus. Teopema bubnmnoreka HOK
37 00 U3MEHEHUN KNHETUYECKON https://m.edsoo.ru/9a5e2
SHEPTUU MATCPUATBHON TOUKU e74
IloTeHnMaIbHEIC B
bubmuorexa [IOK
HENOTEHI[UAIbHBIE CHIIBL.
38 https://m.edsoo.ru/554baf
[TorennmaneHas sHeprus. Bropas o
KOCMHYECKasi CKOPOCTh o
Tperbs kKocMUYECKast CKOPOCTb.
CBsi3b PabOTHI HEMOTEHITMATBLHBIX
. bu6nuorexa [IOK
CHJI C U3BMEHEHHEM MEXaHHYECKOM
39 https://m.edsoo.ru/f57bde
SHEPTUH CUCTEMBI TeN. 3aKOH o1
COXPaHEHUS MEXaHHUECKON _
SHEPTUHU
Ypyrue u Heynpyrue
bubnmnoreka LIOK
CTOJIKHOBEHUS. Y paBHEHUE
40 . https://m.edsoo.ru/f30f43
bepuymnu mist uaeanbHOR b6
JKUIKOCTH T
but6mmoreka [IOK
KonTponbHas pabota mo Teme
41 https://m.edsoo.ru/474e7

"3aKOHbBI COXpaHEHUsI B MeXaHUKe"

cda



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a

Pa3BuTue npencrabienuii o
npupojie TerioTbl. OCHOBHBIE

but6mmoreka [IOK

42 https://m.edsoo.ru/b0a44
nonoxxenus MKT. Tuddyzus. 4 5?8 HLEES00.TUDER
BpoyHoBckoe aBUKEHHE o
Crpoenue ra3000pa3HbIX, KUIKUX
U TBEPJBIX Tell. XapakKTe Brbmuorexa LIOK

43 P e . P https://m.edsoo.ru/c44d0
JBHKCHHUS M B3aUMOJICHCTBUS 2ed
4acTHUI] BEIIeCTBa T
Macca u pazMepsl MOJIEKYII bubnmnoreka [HOK

44 (aromoB). KonnuecTBo BeliecTna. https://m.edso0.ru/c5b72
[TocrosnHas ABoraapo ab7

bubmnoreka IIOK
Temneparypa. Termnosoe
45 https://m.eds00.ru/0070d
paBHoBecue. [Ikana [enbcus 493
bu6anoreka IIOK
46 Pemenue 3ama4 https://m.edsoo.ru/1531a
bas
bu6nuorexa [IOK
47 WneanbHblii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2
367
YpaBHenue Menpeneena- Bubmiorexa IIOK

48 . https://m.edsoo.ru/8d12¢c
Kunaneiipona. Pemenue 3anau 18
AOcoiroTHas TemmiepaTrypa. 3akoH bubmrorexa LHOK

49 https://m.edsoo.ru/14e02
JanpToHa

dif
50 N3omnponeccel B U1€aabHOM Tas3e ¢ bubnmnorexa [JOK



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f

IIOCTOSAHHBIM KOJIMYCCTBOM

https://m.edsoo.ru/68878
ds1

BEIIIECTBA
I'paduueckoe npeacraBieHue bubnuoreka [IOK
51 HM30IIPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/13443
n3obapa 27b
but6mmoreka [IOK
52 OcnosHoe ypaBHenue MKT https://m.edsoo.ru/c8094
721
bubnuorexa [JOK
53 Pemtenne 3amau https://m.edsoo.ru/10265
a05
CBs13b a0COMIOTHON TeMIEepaTyphbl
TEPMOJAMHAMUYCCKON CUCTEMBI CO
N . N https://m.edsoo.ru/c38af8
54 CpelHEe KHHETUYECKOMN SHepruei 75
MOCTYIATEILHOTO TEIJIOBOTO o
JIBMOKEHUS €€ 4aCTUIl
O06o001meHre U CHCTEMAaTH3aIIHS bubmorexa LOK
55 . " " https://m.edsoo.ru/09d12
3HaHui o Teme "OcHoBbl MKT fd8
bu6nuorexa [IOK
KonTponbhas padbota no teme
56 https://m.edsoo.ru/13ada
"OcHoBel MKT"
ds9
TepmoauHaMuueckas cuctema.
3ajanue BHEMIHUX ycinoBuil ans T/] but6mmoreka [IOK
57 cucTeMmbl. BHelIHNE U BHYTPEHHUE https://m.edsoo.ru/5{8d3
napametpsl. [lapamerpst T/ 8a3

CHUCTCMBbI KaK CPpCIHNUEC 3HAYCHUS



https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3

BCJIMYHMH, OIIMCBIBAIOIINUX e€ Ha
MHUKPOCKOIINYCCKOM YPOBHC

Hynesoe Hauano TepMOAMHAMUKH.
Camorpou3BobHas penaKkcanus

but6mmoreka [IOK

58 https://m.edsoo.ru/8ec51
TJI cucTeMsl K TEIJIOBOMY 20
PaBHOBECHUIO T
Mopens neanbHOro ra3a B bubnuorexa [IOK
59 TEPMOJUHAMUKE. Y CIIOBUS https://m.edso0.ru/29355
MIPUMEHUMOCTH 3TOW MOJETU 001
VYpaBHenue MeHieneena- bubnmnoreka [HOK
60 Krnaneiipona u BbIpaykeHue 171 https://m.edsoo.ru/bal 17
BHYTPEHHEHN SHEPrUuu 8d0
Bripaxkenue 111 BHyTpeHHEN
SHEPrUU OJJHOATOMHOI'O bu6muoreka [JOK
61 HAeaJIbHOTO rasa. https://m.edsoo.ru/ac5cac
KBasucraruueckue u 15
HECTaTHYECKUE TIPOIECCHI
DnemeHTapHas paboTa B
bu6nuorexa [IOK
TepMOIUHAMUKe. Beraucienue
62 https://m.edsoo.ru/741d5
paboThl o rpaduKy mporecca Ha 738
pV-nuarpamme T
Tennonepenada kak crocod
N bubnunoreka LIOK
W3MCHCHHUS BHYTPEHHEH SHEPTHH
63 https://m.edsoo.ru/3d734
TJ1 cuctemsl 6€3 coBepIICHUS 561
paboThI 261
64 KonBexknusi, TeIonpoBOgHOCTD, bubanoreka [JOK
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U3Iy4EeHUe

https://m.edsoo.ru/157b5
4cd

KonmyecTBo TEIIOTEIL.

TenmoémkocTh Tena. Y aenbpHas u bubnuotexa [JOK
65 MOJISIpHASI TEIUIOEMKOCTH https://m.edsoo.ru/7ba67
BeIIecTBa. Y IeJbHAas TEIIoTa 355
CropaHus TOTUIMBA
.. bubmnoreka IIOK
Pacuér xonmyecTBa TEIUIOTHI pH
66 https://m.edsoo.ru/1db5a
TerIoneperaye
dde
bubmnoreka IIOK
[TonsaTre 06 anrabaTHOM Mpolecce.
67 . https://m.edso00.ru/d8098
[TepBbIit 3aKOH TEPMOAMHAMUKH g4
KonuyecTBo TemioTsl u paboTa Kak bubmmoreka [IOK
68 Mepbl U3MEHEHUSI BHYTPEHHEN https://m.edsoo.ru/b047a
sHepruu T/] cuctemsl lcd
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
bub6anoreka IIOK
PAaBHOBECHBIX M HEPABHOBECHBIX
69 https://m.edsoo.ru/c6f4f4
nporieccoB. HeobpatumocTtsb Y
NIPUPOIHBIX IIPOLIECCOB o
. bu6nuorexa [IOK
[TpuHIMITBI TEWCTBUS TETUTOBBIX
70 https://m.edsoo.ru/2e¢945
MamuH. KITJT
S13
MakcumansHoe 3HaueHue KIT/1. bubmorexa LHOK
71 https://m.edsoo.ru/fe3857
uxn Kapno
b9
72 Pemenue 3agau bubnuoreka [{OK



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
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https://m.edsoo.ru/b3efal
8b

DKOJIOTHYECKUE ACIIEKTHI
HCITIOJIB30BAaHUA TCIIJIIOBBIX

but6mmoreka [IOK

73 . https://m.edso0.ru/9867a
nsurareneil. TemioBoe a7
3arpsi3HEHUE OKPYKaroIIel cpeibl
bubmnoreka IIOK
74 Pemenne 3agau https://m.edsoo.ru/c8¢70
432
O06001IeHNEe U CHCTEMATH3ALIHS bubmnoreka IIOK
75 3HaHui no treme "TepMoauHaMuKa. https://m.edso0o.ru/28d62
TermtoBeie MaIuHbL" b3f
KontponbHas paboTa o teme bubmuoreka [IOK
76 "Tepmoaunamuka. Ternnosbie https://m.edsoo.ru/1b6e2
MaIIuHBI" 6c5
[TapooGpa3zoBaHue U KOHAECHCALMS. bubmuoreka [JOK
77 Hcnapenue u xunenue. Y ieiapHas https://m.edso0.ru/6f8¢67
TeII0Ta MapooOpa3oBaHUs 77
HacepiienHble 1 HEHACHIIIICHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
TJIOTHOCTHU U JIaBIICHUS
HACBIIIIEHHOTO IMapa OT bubmorexa OK
78 https://m.edsoo.ru/f5¢c17d
TEeMIIepaTypbl, UX HE3aBUCUMOCTh 0
0T 00bEMa HACKIIIIEHHOTO Tapa. o
3aBHUCHMOCTB TEMITEPATYPhI
KHUTICHUS OT JIaBJICHUSI B )KUJIKOCTH
79 BnaxxnocTs Bo3myxa. AGcomoTHas bubanoreka LJOK
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1 OTHOCUTCIIbHAA BJIA)KHOCTD

https://m.edsoo.ru/30ebb
b79

bubnunoreka LIOK

80 Pewenue 3anau https://m.edsoo.ru/18e95f
3
Tépnoe Teno. Kpucrammmaeckue u bubnmoreka [JOK
81 amop(¢HbIe Tena. AHU30TPOIHS https://m.edsoo.ru/20a88
CBOWCTB KPHUCTAJJIOB a03
[InaBneHue u KpUCTATUIU3ALIMSL. bubmuoreka [IOK
82 VY enapHas TEII0TAa IUIaBICHUS. https://m.edsoo.ru/6ee91
CyOmumarust e9f
edopmaruu TBEPIOTO TENA.
Aedop P bubmnoreka IIOK
Pactsxenue u cxarue. CnBur.
83 https://m.edsoo.ru/dalaa
Monyins HOnra. IIpenen ynpyrux b10
nedopmariuit T
TemuoBoe paciIupeHue KUAKOCTEN
1 TBEPJBIX TEN. AHTAPMOHU3M Bubmorexa [IOK
84 p ' vp https://m.edsoo.ru/7baSe
TETJIOBBIX KOJIeOaHUN 4acTHIl in
BEIIECTBA _
[IpeobOpazoBanue sHEpTUU B bubmorexa OK
85 beodp p https://m.edsoo0.ru/97a06
(ha3oBbIX Mepexo1ax
72f
bubnmorexa LIOK
86 VYpaBHeHHE TEIIOBOTO OalaHca https://m.edsoo.ru/ab152
1fb
bub OK
87 Pemienue 3amau nomorexa I

https://m.edsoo.ru/8ab7t4
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IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue

bubnunoreka LIOK

88 N https://m.edsoo.ru/b42f1f
101 UCKPUBJICHHON TOBEPXHOCTHIO 97
*)unkoctu. Popmyna Jlammaca o
O06o001IeHne U CUCTeMaTU3AIUS
. " bubmnoreka IIOK
3HaHUU 10 TeMe "ArperaTHbie
89 https://m.edso0o.ru/0b525
cocTosiHUs BemiecTBa. ®a3oBbie 50
nepexomnl" —
KonTponbhas padota no teme bu6nuoreka [JOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/7dc2a
®da3oBble epexo b 739
DnekTpu3anus Tea u eé
IIPOSABIIEHUS. DNEKTPUUECKUI bubmuoreka [JOK
91 3apsi. JBa BUa dIEKTPUYECKUX https://m.edsoo.ru/1aff44
3apsanoB. [IpoBoaHuKY, 5f
JTUAJIEKTPUKU U MTOJIYIIPOBOIHUKHI
DneMeHTapHBIN AEKTPUIECKUI bubmuoreka [JOK
92 3apsj. 3aKOH COXpaHEHUs https://m.edsoo.ru/f49afd
3IEKTPUUECKOTO0 3apsiaa 24
. but6mmoreka [IOK
B3aumopeiicTBue 3aps10B.
93 https://m.edsoo.ru/445b7
Toueunsle 3apsiabl. 3akoH Kynona 746
but6mmoreka [IOK
https://m.edsoo.ru/6b87¢
94 Pemrenue 3anau

cSa
https://m.edso00.ru/08fc19
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bc

Dnekrpuueckoe noie. Ero

but6mmoreka [IOK

95 JICHCTBUE HA AJICKTPUYECKHUE https://m.edsoo.ru/05¢c6bf
3apsiIbl al
Hanpssk€HHOCTB IIEKTPUYECKOro
noJist. [1poGuslit 3apsia. Jluaum bubmunoreka ITOK

96 HaNPsHKEHHOCTH 3JIEKTPUUYECKOTO https://m.edsoo.ru/3dac6
nosisi. OJTHOPOJTHOE IICKTPUUYECKOE 957
noJie
ITorennmmaabHOCTH

bubmnoreka IIOK

AIEKTPOCTATHYECKOTO TIOJIS.

97 https://m.edsoo.ru/8002 1
PasHocTh HOTEHIIMAT0B U 447
HaNpsHKEHNE T
[loTenuumanpHas SHEPrUs 3apsia B
IJIEKTPOCTATUYECKOM IOJIE bubnmorexa LOK

98 P ' https://m.edsoo.ru/af5fa3
[ToTeHuman 31eKTpOCTaTUIECKOTO 29
OJISt 39
CBs13b HANPSHKEHHOCTH TOJIS U bu6anoreka IIOK

99 Pa3HOCTH NOTEHIIMAJIOB [Tt https://m.edsoo.ru/df7a68
3IEKTPOCTATUYECKOTO MO 38
ITpuHIIAD CYIIEPITO3UITHN bubnmorexa LOK

100 p yrep https://m.edsoo.ru/Ocfe4a

BJIEKTPUYECKUX MOJEH

6¢c

101

Pemenue 3agau

but6mmoreka [IOK
https://m.edsoo.ru/5a582
263
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[Tone Toueunoro 3apsana. [one

bubnunorexa LIOK

102 . https://m.edsoo.ru/b297b
PaBHOMEPHO 3apsHDKEHHOM cepbl 53
[Tone paBHOMEPHO 3apsKEHHOTO IO
N but6mmoreka [IOK
00BEmy 1apa. [lone paBHOMEpHO
103 N . https://m.edsoo.ru/f7a665
3apsHKCHHON OECKOHEUHOU e
MJIOCKOCTH o
[IpoBonHMKY B bu6nuorexa [IOK
104 | »yeKTPOCTATUYECKOM IIOJIE. https://m.edsoo0.ru/32405
YcnoBue paBHOBECHS 3apsAI0B eab
JIMPIEKTPUKH U ITOJYIIPOBOJIHUKH B Bubmaorexa IIOK
105 p ynp https://m.edsoo.ru/060eb
AJIEKTPOCTATHYECKOM I10JIe
abs
Konnencarop. D1eKTpoEMKOCTb bu6anoreka IIOK
106 | xonaeHcaTopa. DNEKTPOEMKOCTb https://m.edsoo.ru/845b4
IJTOCKOTO KOHJIEHCAaTOpa 73
bu6nuorexa [IOK
[TapannensHOE coeAMHEHKE
107 https://m.edsoo.ru/d11e8
KOHJICHCAaTOPOB
ce’
bu6nuorexa [IOK
ITocnemoBaTen HOE COSTMHEHNE
108 https://m.edsoo.ru/1e992
KOHJIEHCAaTOPOB
920
bubnmorexa LIOK
DOHeprus 3apsyKEHHOTO
109 https://m.edsoo.ru/73a34f

KOHJICHCATOpa

18

110

Pemenue 3agau

bubnunorexa LIOK
https://m.edsoo.ru/5fb2ac
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b5

https://m.edsoo.1ru/27434
040
. but6mmoreka [IOK
JIBM>KeHHE 3apsKECHHOW YaCTHUIIBI B
111 https://m.edsoo.ru/8341d
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe 6ac
112 | Pemrenue 3amau
O06o001eHre U CHCTEMaTH3aIIH bubnuorexa [JOK
113 | 3HaHuii Mo Teme "DIEKTPUIECKOE https://m.eds00.ru/57526
mmone" 03f
bubmnoreka IIOK

114

KonTponbhas pabota no teme
"DnekTpuueckoe nose"

https://m.edsoo.ru/cefe90
e9

Cuna toka. ITocTOSSHHBIN TOK. bu6anoreka IIOK
115 | VYcmoBus cymecTBOBaHUS https://m.edsoo.ru/23331
ITOCTOSTHHOT'O 3JIEKTPUYECKOI0 TOKA 1b5
bu6nuorexa [IOK

116

Ucrounnku Toka. Hanpsbxkenue u

SAC

https://m.edsoo.ru/0839a
115

bu6nuorexa [IOK
3axon OMa 11 yyacTKa Lemnu.
117 https://m.edsoo.ru/f1425
DIIEeKTpUYECKOEe CONPOTUBIIEHUE le
3aBUCUMOCTH CONIPOTHUBIICHHS
but6mmoreka [IOK

118

OIHOPOJHOIO MPOBOAHUKA OT €TI0
JJIMHBI U TIIOIAaAU IMMOIICPEYHOT O
CCUCHUA

https://m.edsoo.ru/95fcdf
51

119

VY nenbHoe CONpOTUBIICHUE

bu6nunorexa LIOK
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BellecTBa. Perrenue 3a1au

https://m.edsoo.ru/437{8
300

[TocnenoBarensHOE, MapaebHOE, but6mmoreka [IOK
120 | cmemraHHOE COSAUHECHHE https://m.edsoo.ru/236f7¢
POBOTHUKOB 07
Pacuér pa3zBeTBiIEHHBIX bubmmoreka [JOK
121 | oanekrpuyeckux uenei. [Ipasuna https://m.edsoo.ru/1794cf
Kupxroga 37
bubnuorexa [JOK
122 | Pemenue 3amau https://m.edsoo.ru/3881b
469
bubnuorexa [JOK
Pabota smekTprueckoro Toka.
123 https://m.edsoo.ru/a3605
3akon Jxxoyns —Jlenna
c5¢
bu6nuorexa [IOK
124 | Pemenue 3amau https://m.eds00.ru/6761b
fof
MOIIHOCTB 3JIEKTPUYECKOTO TOKA. bubnuoteka [JOK
125 | TemmoBas MOITHOCTD, BEIASIICMAs https://m.eds00.ru/99750
Ha pe3ucrope a6f
bubanoreka LIOK
126 | Pemenwue 3amau https://m.edsoo.ru/eb72fc
24
but6mmoreka [IOK
OJIC u BHyTpEeHHEE COIPOTHUBICHHUE
127 A yIp P https://m.edsoo.ru/72d45
HCTOYHHKA TOKA
3af
128 | 3axon Oma A1 ITOJTHOM bubanoreka LJOK
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(3aMKHYTOI) 3JIEKTPUUECKON LIeTIH

https://m.edsoo.ru/22114
0fb

bubnunoreka LIOK

129 | Pemenue 3amau https://m.eds00.ru/3580b
679
but6mmoreka [IOK
130 | MomHocTh HICTOYHHKA TOKA https://m.edsoo.ru/a0ae5
1d8
bubnuorexa [JOK
131 | KopoTkoe 3ambikaHH€ https://m.edso0.ru/546f5
632
bubnuorexa [JOK
Konnencarop B 1eru moCcTOSIHHOTO
132 https://m.edsoo.ru/35368
TOKa
f3e
bu6nuorexa [IOK
133 | Pemrenwne 3amau https://m.edsoo.ru/4410c
efl
bu6anoreka IIOK
Pemenne 3amad mo tTeme
134 | . . " https://m.edsoo.ru/a7340
[ToCTOSTHHBIN ITEKTPUUSCKUH TOK 120
bubanoreka LIOK
Pemenue 3amau mo reme
135 | ~ . " https://m.edsoo.ru/74426
[ToCTOSTHHBIH PTEKTPHUSCKUH TOK 1b8
but6mmoreka [IOK
Pemenue 3amau mo reme
136 | . . https://m.edsoo.ru/eb5d4
[TocTOSIHHBIN PTEKTPUUECKUN TOK 687
137 | OO6oOmeHre U CHCTEMAaTH3aIIH but6mmoreka [IOK
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3HaHu# 110 Teme "lIlocTosSHHbBIN
ANEKTpUYECKUI TOK"

https://m.edsoo.ru/bfd7a0
50

KonTponbhas pabota no teme

bubnunoreka LIOK

138 | . . https://m.edsoo.ru/1885d
[ToCTOSTHHBIN 3JIEKTPUUECKHUI TOK dfl
DneKkTpruyecKas MpoOBOAUMOCTD
bubnuorexa [IOK
Pa3IMYHBIX BEIICCTB.

139 . https://m.edsoo.ru/da794
DneKTpUYeCcKUuil TOK B MeTaslIax. 295
CBepXIpOBOIMMOCTh -

DJIEKTPUYECKUI TOK B pacTBOpax U bu6mmoteka [IOK

140 | pacmnaBax 31€KTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b423

dapazies 171 SIEKTPOIIN3a 491
. bubnuorexa [JOK
DNEKTPUYECKHIA TOK B Ta3ax.
141 https://m.edso0.ru/92d92
IInazma
76
. bu6nuorexa [IOK
DNEKTPUUECKHUIA TOK B BAaKyyMe.

142 https://m.edsoo.ru/2E+16

Bakyymnbie npuOopbl 0
. bu6nuorexa [IOK
DNEeKTPUUIECKHI TOK B
143 https://m.edsoo.ru/ab61c
TTOJTYIIPOBOTHUKAX
660
bubnunoreka LIOK
144 | IlomynpoBOJHUKOBBIE TPUOOPHI https://m.edsoo.ru/83622
200
Ou3nyeckuil NpakTUKyM IO TeMe bubmuoteka [IOK
145 | "H3mepeHue cuibl TOKA U https://m.edsoo.ru/5643¢

HaIpsKCHUA B ICNIHA ITIOCTOAHHOT'O

a56
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https://m.edsoo.ru/5643ea56

TOKA MPU IOMOIIM aHAJIOTOBbIX U
U (HPOBBIX U3MEPUTEITHHBIX
puOopoB" win "3HAKOMCTBO C
nudpoBoit maboparopueit mo
¢busuke. [Ipumeps! u3MepeHus
(bu3MYECKUX BEJIMYHMH MPHU IIOMOIIU
KOMIIBIOTEPHBIX 1aTYMKOB"

dusnyeckuit MMPAKTHUKYM I10 TCMC

" bu6mmoteka IIOK
N3y4enne HepaBHOMEPHOTO
146 https://m.edsoo.ru/f6292f
JIBUKCHHUS C LIEIBIO ONpeIeTICHUS sp
MI'HOBEHHOH cKOpocTH" o
Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MIPSAMOJIMHEMHOM
bub6anoreka IIOK
PaBHOYCKOPEHHOM JIBFDKEHUH TI0
147 . " https://m.edso00.ru/6960b
HaKJIOHHOM TUIOCKOCTH" WK Gef
"UccnenoBanue 3aBUCUMOCTH MTyTH _
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NIBHOKeHUN"
@uU3NYECKU NIPAKTUKYM II0 TEME
"U3mepenue yckopeHus bubnmnoreka [JOK
148 | cBoOomHOro mageHus" Uin https://m.edsoo.ru/d1ea2
"N3yueHue NBUKEHUS TENa, 402
OpOLIEHHOTO TOPU3OHTAIBHO"
Ou3nyeckuil NpakTUKyM IO TeMe bubmuoreka [IOK
149 | "M3ydeHue ABUKEHUS TEJa MO https://m.edsoo.ru/bef535

OKPY’KHOCTHU C IIOCTOSTHHOM I10

14



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514

MOJYJIIO CKOPOCTBIO" WK
"UccnenoBanue 3aBUCUMOCTH
nepuoja oOpanieHusi KOHUYECKOTo
MasiITHHUKA OT €ro MapaMeTpoB"

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHJIBI TIPU ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH" WK
"[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTH BPEMEHU
JBUKCHHSI OpYCKa 110 HAaKIIOHHON
IUIOCKOCTH Ha 3aJlaHHOE
paccTositHue OT ero Macch”

bubmnoreka IIOK
https://m.edsoo.ru/0b34d
b84

151

Du3nUeCcKUil IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B
MpYXUHE U PE3UHOBOM 00pasle, OT
ux nepopmanun" unu "Nsydyenue
JBUKECHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON
yepe3 JIErkuit 61ok"

bu6nuorexa [IOK
https://m.edsoo.ru/b55b8
lal

152

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenue kodppuimenta
TPEHHUs IO BEIUYMHE YTIIOBOTO
KO3 pHIIHEeHTa 3aBUCUMOCTH
Frp(N)" unmu "HccnenoBanue
JBUKEHMs OpyCKa 10 HaKJIOHHOM

but6mmoreka [IOK
https://m.edsoo.ru/b83bl
607



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607

IJIOCKOCTH C IEPEMEHHBIM
KO3 PHUIHEHTOM TpeHHS" WU
"M3y4yeHue IBUKEHUS rpy3a HA
BaJly ¢ TpeHUEM"

153

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBecHsI TBEPAOTO Tea,
HMMEIOILETO OCh BpalleHus" WiIn
"KoHcTpynpoBaHue KpOHILITEHHOB
U pacy€r CUJl ynpyroctu'" win
"N3y4yeHue ycToH4MBOCTH
TBEPAOIO Teja, UMEIOILETO
TIJI0IAIb OTIOPHI"

bubmnoreka IIOK
https://m.edsoo.ru/4a04f4
7

154

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOPMO3HOMY NIyTH" WK
"N3mepeHue CUilbl TATH, CKOPOCTH
MOJIEIIN AIECKTPOMOOUIIS 1
MOIIHOCTH CUJIbI TSTHU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJla C UMIYJIbCOM CUJIBI" WIIH
"UccnenoBanue coxpaHeHus
UMITyJIbCaA TIPU YIIPYTOM
B3aumoieicTBun" unu "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

bubanoreka LIOK
https://m.edsoo.ru/8561b
28e

155

@uU3NYECKUI NPAKTUKYM IO TEME

bubanoreka LJOK



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e

"N3y4yeHne n30TepMHUECKOTO
nporecca (peKOMEHI0BaHO
UCIOJIb30BaHue IIUPPOBOit
naboparopun)" win "M3yueHue
HM30XOPHOIO Mpolecca"” uiu
"N3yuenue n3obapHoro mporecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUS"

https://m.edsoo.ru/e0fe7e
07

156

Ou3nyecKuil MPakTUKyM IO TeMe
"U3mepeHue yaenbHoi
TEIUIOEMKOCTH" TN
"UccnenoBanue mporecca
OCTBIBaHUS BelllecTBa' MK
"UccnenoBanue aqradaTHOroO
npouecca” i "HU3ydenne
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUIKOCTEH"

bubnuorexa [JOK
https://m.edsoo.ru/2f2faa
61

157

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapeHus KUIKOCTEN" nin
"N3mepeHue yaenbHOM TeIIOThI
riaByieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX NTapOB" MU
"N3mepenue abcomoTHOM
BJIQ)KHOCTH BO3/1yXa U OlLIEHKa

but6mmorekxa [IOK
https://m.edsoo.ru/6bla2
3b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

Macchl [1apoB B [TOMEILEHUN".
N3mepenue kodddummenra
IIOBEPXHOCTHOT'O HATSHKEHUS

158

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHre npeBpamieHust
SHEPTUU 3apSKEHHOTO
KOH/IEHCATopa B 3HEPTHUI0
M3JIy4eHHs CBETOANO A" WIIH
"N3yueHue npoTekaHus TOKa B
LIeTIH, coJieprKalleld KonaeHcaTop"
wiu "Pacnpenenenue pasHOCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
IIOCJIEI0BATEILHOM COEITUHEHUHN
KOHJIEHCATOpOB"

bubmnoreka IIOK
https://m.edsoo.ru/ec424
377

159

@uU3NYECKU NPAKTUKYM II0 TEME
"UccmenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOro
CONMPOTUBIIEHUS TPOBOIHUKOB" UITN
"HccnegoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSLKEHUS 1J1s1 JIaMIIbl
HakaJuBaHus"

bu6nuorexa [IOK
https://m.edsoo.ru/2b179
d98

160

PuU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anektponusa’ uim
"N3mepenue 3apsiia
OJIHOBAJIEHTHOI'O MOHA'" HJIN
"HccmenqoBanne 3aBUCHMOCTH

but6mmoreka [IOK
https://m.edsoo.ru/64b6e
901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901

COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHsATUE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

161

PesepBHelil ypok. O000ICHHE 1
cCucreMaru3anuia 3HAHUH 10 TEME

but6mmoreka [IOK
https://m.edsoo.ru/ed017

"Kunemartuka" d93
PesepBHblil ypok. O600611eH1E 1 bu6nuoreka [JOK
162 | cucremaru3zanus 3HaHUN IO TEME https://m.edsoo.ru/31499
"luramuka" 56b
PezepBHblit ypok. O60011eHNE U bub6nuoreka [JOK
163 | cucremaru3zanus 3HaHUU IO TEME https://m.eds00.ru/0f975
"CraTtuka TBep0ro Tena” 2ac
PezepBHblit ypok. O60011eHUE U bubnmnorexka LHOK
164 | cucremaru3zanus 3HaHUN IO TEME https://m.edso00.ru/6¢0df9
"3aKOHBI COXpaHEHUsI B MEXaHUKe" cc
PezepBHblit ypok. O6o011eHNE U
CHCTeMaTHu3alus 3HaHUH 110 TeME bub6anoreka IIOK
165 | "OcHOBBI https://m.edsoo.ru/de148
MOJIEKYJIIPHOKUHETHYECKON 976
teopun"
PesepBHrlit ypok. O6001IeHNHE 1
P P . bubnuotexa [JOK
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
166 | https://m.edsoo.ru/Obcc?
Tepmonnuamuka. TerioBbie el
MaITUHBI" T
167 PezepBHblit ypok. O600111eHNE U bubmuoreka [IOK

cucreMaTrus3anuia 3HAHUM 110 TEME

https://m.edsoo.ru/59cas



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
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https://m.edsoo.ru/59ca5c91

"ArperaTHbie COCTOSIHUS BEIIECTBA. 91
da3o0Bble IEPEX0bl"
PezepBHblit ypok. O6001eHue 1 bu6nuorexa LIOK

168 | cucremarusauus 3HaHUM 110 TEME 1 https://m.edsoo.ru/f2381c¢
"DnexkTpuueckoe mose" Oc
PesepBubIil ypok. O6006111eHIE 1 bubmmoreka [JOK

169 | cucremaru3auus 3HaHUM 110 TEME 1 https://m.edsoo.ru/3cae6
"TlocTOSIHHBIN 31EKTpUYECKUH TOK" dal
PezepBHblit ypok. O60011€HNE U bubnmnorexka HOK

170 | cucremaTtu3auus 3HaHUU 1O TEME | https://m.edsoo.ru/cc768
"ToKHM B pa3IMYHbIX cpeaax” 1d4

OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
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11 KITACC

N KoanuecTBO 4acos DJIeKTPOHHbIE
)
Hara uudgposbie
n/ | Tema ypoka KouTpoJbHbIe IpakTHyeckue
Bcero U3ydeHusl o0pa3oBaTejibHbIE
n padoThI padoThI
pecypchbl
BzaumojeiicTBre MOCTOSIHHBIX
bu6mmoreka [IOK
MarHuTOB ¥ TIPOBOTHUKOB C
1 https://m.edsoo.ru/487a85
TOKOM. MarauTHOE II0JIC. 93
T'unoresa Ammepa o
BekTop MarHuTHON MHAYKIIMA.
II I/IHI_I;)I/IH cyIIe n031/1u1/11}4] Bubmiorexa ITOK
2 p yrep . 1 https://m.edsoo.ru/4clabc
MarduTHBIX noyei. Jinauu ob
MarHUTHON WHITYKITUU —
bu6nmoreka [JOK
MarauTHO€E 1oJIe MPOBOIHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OmbIT Dpcrena 62
N bubmuorexa [JOK
Cuita Amrepa, eé
4 p 1 https://m.edso0.ru/26d9c5
HarpaBJieHUE U MOIYITh ba
bu6mmoreka [JOK
5 Pemrenue 3anau 1 https://m.edsoo.ru/a37a0c
21
[Ipumenenue 3akoHa Amnepa. bubnuoreka [IOK
6 ONEeKTPOU3MEPUTEIBHBIE 1 https://m.edsoo.ru/ad7718
prOOPHI d7
7 Cuna Jlopenna, eé€ 1 bubnmuotexa [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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HAIIPABJICHUE U MOZYIIb.
JIBr>KeHue 3apsyKEHHOU
4acTULIBI B OJHOPOJHOM
MarHMTHOM I10JI€

https://m.edsoo.ru/c97afaa
1

bubmuoreka [JOK
8 Pemenne 3agau https://m.edsoo.ru/504e98
c7
bu6mmoreka [IOK
9 Pabota cunbl Jlopennia https://m.edsoo.ru/d518be
4b
bu6mmoreka [IOK
10 Pemenne 3agau https://m.eds00.ru/93617b
d9
MarsuTtHoe 110J1¢ B BEIIESCTBE. bu6mmoreka [IOK
11 deppoMarHeTuky, napa- u https://m.edso0o.ru/30ff960
JTIMaMarHETUKH 8
OcHOBHBIC CBOMCTBa
bu6mmorexa [IOK
(beppoMarHeTUKoB.
12 https://m.edso0.ru/0b5819
IIpumeHeHne 0a
(heppoMarHeTuKoB -
bu6nmoreka [JOK
Pemrenue 3agad mo reMme
13 " | https://m.edsoo.ru/5b55¢c3
MarHuTHoe I10JIe
07
bu6mmoreka [JOK
Pemrenue 3agad mo reMme
14 " " https://m.edsoo.ru/41c4ae
MarauTtHoOe I10JIe
8a
15 SIBneHue IIEKTPOMAarHUTHON bubnuorexa [IOK



https://m.edsoo.ru/c97afaa1
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nHaykiuu. [TIoTok BekTopa
MAarHUTHON MHIYKLIHHU

https://m.edsoo.ru/b3efalc
1

bubmuorexa [JOK
16 OJ1C unaykiuu https://m.edsoo.ru/48150b
d8
. bu6mmoreka [IOK
3aKOH AJIEKTPOMAarHUTHOMN
17 https://m.edsoo.ru/a6decl
unaykuun dapanes 28
bubmuorexa [JOK
Buxpesoe aniekTpuueckoe
18 https://m.edsoo.ru/15abel
nose. Toku dyko
40
bubmuorexa [JOK
/C
19 JAC myKii B https://m.edsoo.ru/0235¢cc
JBUKYIIUXCS TPOBOTHUKAX 0
bu6nmoreka [JOK
20 Pemrenne 3amau https://m.edsoo.ru/4dfda6
18
bu6mmorexa [IOK
21 ITpaBuno Jlenna https://m.edsoo.ru/bbc227
26
NunyktuBHOCT. Karymka bu6mmoreka [JOK
22 WHAYKTUBHOCTH B LEIIU https://m.edsoo.ru/621eae
ITOCTOSTHHOTO TOKa 9d
bu6mmorexa [IOK
A .OHC
23 BIICHHE CAMOMHAYKIH. /| https://m.edsoo.ru/7ee60c
CaMOWHIYKITHH
al
24 DHeprus MarHUTHOTO MOJs bubnnoreka [JOK



https://m.edsoo.ru/b3efa0c1
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KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE TOJIe

https://m.edsoo.ru/b3c0ad
11

bubmuorexa [JOK
25 Pemenue 3angau https://m.edsoo.ru/88f69d
2b
O600mmenue u bubmuorexa [JOK
26 cHCTeMaTHU3alMs 3HaHUH 110 https://m.eds00.ru/764840
TeMe "DIeKTpoinHaMuKa" 25
KonTponbras pabora mo teme bubmorexa LOK
27 " P p " https://m.edsoo.ru/8ae09b
DNeKTpoAMHAMUKA 98
KonebarenpHas cucrema. bu6mmoreka [IOK
28 CBoOoaHbIC KOJICOaHUSI. https://m.edsoo.ru/7c1db3
I"apmonnueckue KonedaHus 85
Kunematuueckoe u bu6mmoreka [IOK
29 JTUHAMUYECKOE OTIMCaHNE https://m.edsoo.ru/87ce94
KOJIeOaTeIIbHBIX JIBUKCHUI 98
DHepreTU4ecKoe OMUCAHME.
BrIBO TMHAMUYECKOTO
OTHMCaHUs TAPMOHUYECKUX bubmorexa HOK
30 . p https://m.edsoo.ru/e3¢996
KoJIeOaHUH U3 UX 9
SHEPreTUICCKOro 1 T
KHHEMATHYECKOT'O OTTMCAHUS
bu6mmoreka [JOK
31 Awmmuntyzaa u ¢aza konedaHui https://m.edsoo.ru/7a0c43
9a
32 [Teprona 1 yacToTa KOIECOAHHIA. bubnmnoreka [JOK



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a

[Tepuoa mManbIx cBOOOAHBIX
KoJIcOaHHMI MaTEMaTHYSCKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJI€OaHUNI
MPY>KUHHOTO MasITHUKA

https://m.edsoo.ru/e03993
19

3aryxaromue KoieOaHusl.

bu6mmoreka [IOK

33 BreinyxaeHnsie koneOaHusl. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6mmoreka [IOK
34 ABTOKOIE0aHU https://m.edsoo.ru/6add26
44
bu6mmoreka [IOK
https://m.edsoo.ru/addeec
35 Pemenue 3amau 71
https://m.edsoo.ru/756123
cS
VYpok-koHpepeHius bubnnoreka [JOK
36 "MexaHndyecKre KojaeOaHus B https://m.edsoo.ru/8ef587
MY3BIKaJIbHBIX HHCTpYMEHTaxX" be
O06001menue u
. bu6mmoreka [JOK
CHCTEMAaTHU3alMs 3HAHUH 110
37 " https://m.edsoo.ru/eb8418
TeMe "MexaHndeckue o
KoJieOaHus" o
DNeKTpOMarHuTHBIC bubnmoreka [JOK
38 konebanus. KonebarempHbIi https://m.edsoo.ru/d4adab
KOHTYP de
39 ®opmyina Tomcona. CBs3b bubnmuotexa [JOK



https://m.edsoo.ru/e0399319
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https://m.edsoo.ru/d4adabde

aMIUIMTYABI 3apsia
KOHJIEHCATOpa C aMILIATY 10U
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHType

https://m.edsoo.ru/093{9af
1

3aKOH COXpaHEHUS SHEPTUU B

bu6mmoreka [IOK

40 UJeaTbHOM KOJIe0aTeTbHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aTyxaromue
3JIEKTPOMAarHUTHbHIC bubnnoreka [JOK
41 KoseOaHus. BeiHyX/1eHHbIE https://m.eds00.ru/5e6686
ANEKTPOMArHUTHBIE 19
KoJIeOaHus
Ilepemennslii Tok. Pesucrop u bubnuoreka [IOK
42 KOHJEHCATOp B LEMH https://m.edsoo0.ru/848361
MIEPEMEHHOI0 TOKA 52
Karymika uHIyKTHBHOCTH B bubmorera [TOK
43 4 YK https://m.edsoo.ru/cfa307a
L[EeNU TIEPEMEHHOT0 TOKa ¢
3axon Oma Jjis bu6mmoreka [JOK
44 BJIEKTPUYECKON e https://m.edsoo.ru/8bae38
IIEPEMEHHOI0 TOKa [}
MoHOCTh NEPEMEHHOTO
bu6mmoreka [JOK
TOKa. AMIUTUTYIHOE U
45 . https://m.edsoo.ru/lcac6be
JCHCTBYIOIIEE 3HAYCHHUE CHITBI Ac
TOKa W HANPsHKESHUS -
. bubnmuotexa [JOK
46 Pe3onanc B anekTpryeckon 1

https://m.edso00.ru/087506



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df

Henu

df

bu6mmoreka [IOK

47 Pemenue 3amau https://m.edsoo.ru/al 6836
a4
Wneanpupiif Tpancopmatop.
Tpaiicop P bubmuorexa [JOK
[TpousBoacTBO, Mepenaya u
48 . https://m.edsoo.ru/f97418
noTpe0IeHNE SIEKTPUIECKOI 2o
SHEPTUH ae
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOICTBE
anekTpo3Heprun. Kynerypa bubmorera [IOK
49 P RYIRTY https://m.edsoo.ru/a6f74d
HCIIOJIL30BAHHUS 03
3JIEKTPOIHEPTUH B -
MOBCEIHEBHON KU3HU
bu6mmorexa [IOK
50 Pemntenue 3agau https://m.edsoo.ru/ee6677
ed
bu6nmoreka [JOK
51 Pemtenue 3agau https://m.edsoo.ru/7cab59f
8
O06001menue u
. bu6mmorexa [IOK
cUCTEMATHU3aIHI 3HAHUH 110
52 " https://m.edsoo.ru/401024
TeMe "DIEeKTpOMarHuTHhIE 20
KoaebOanus" a9
MexaHn4eCcKue BOJIHBI. bu6mmorexa [IOK
53 XapaKTepUCTUKHU https://m.edsoo.ru/a58¢10

MEXaHHNYECKUX BOJIH

of



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f

bubmuoreka [JOK

54 CgolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ae10
00
bubmuorexa [JOK
55 3ByK. XapaKkTepUCTUKH 3ByKa https://m.edsoo.ru/138b6f
09
WNudpa3Byk u yabTpa3ByK. bubnnoreka [JOK
56 [IIymoBoe 3arpsizHeHne https://m.edso00.ru/738003
OKpY>Karollen cpeibl 8f
bubmuorexa [JOK
57 Pemenue 3agau https://m.edsoo.ru/cfd918
bf
DNEeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
58 N3nyyenune https://m.edsoo.ru/714e5d
AJIEKTPOMArHUTHBIX BOJIH bl
DHeprus 3IEeKTPOMATrHUTHBIX bubnuotexa [JOK
59 BOJIH. CBOMCTBA https://m.edsoo.ru/d01b81
3J€KTPOMAarHUTHBIX BOJIH 8¢
[IIkana 3neKTpOMarHUTHBIX
BOJIH. [Ipumenenne bubmorera [JOK
60 P https://m.edsoo.ru/49belf
3JIEKTPOMArHUTHBIX BOJIH B 9
TEXHUKE U OBITY -
[IpuHUUMIIBI paIUOCBSI3U U
TeneBuAeHUs. Pagnonokaius. bu6mmorexa [IOK
61 DNEeKTPOMarHuTHOE https://m.eds00.ru/9f96f1f

3arpsi3HEHUE OKpPYKaroIen
cpeabl

8



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8

KonTponbhas pabota no teme

bubmuoreka [JOK

62 " " https://m.edsoo.ru/4f7985
Koneb6anus 1 BOJIHBI 20
. bubmuorexa [JOK
Cger. 3aKOH NPSIMOJIMHEHHOTO
63 https://m.edsoo.ru/f95664
pacrpocTpaHeHHUs CBETa 06
Pemienue 3anau Ha
bubmuorexa [JOK
MIPUMCHECHHE 3aKOHA
64 . https://m.edsoo.ru/ea32d4
MPSIMOJIMHEHHOTO 55
pacrpoCTpaHeHUs CBETa T
Otpaxenue ceera. [lnockoe bubnuoreka [IOK
65 3epkaino. Cdepudeckoe https://m.edso0.ru/a005d2
3epKaio bb
[Ipenomnenue cBeTa.
AOCOTIOTHBIN U
OTHOCHTEJIBHBIN ITOKa3aTeIb bu6nmoreka [JOK
66 npenomienus. [lomHoe https://m.edsoo.ru/bc2e55
BHYTPEHHEE OTPaKEHHE. cd
IIpenenbHbIi yrom MoaHoro
BHYTPEHHET0 OTPaKEHUS
Pemenue 3amay Ha
bu6mmoreka [JOK
MIPUMEHECHHE 3aKOHOB
67 https://m.edsoo.ru/49d830
OTpaKeHUS U TIPETOMIICHUS .9
cBeTa ad
Xon naydeil B mpu3Me. bubmuorexa [IOK
68 Hucnepcus cera. CoxxXHBIN https://m.edsoo.ru/d8elc3

cocraB Oeroro cBera. L{Ber

be



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/d8e1c3be

JIunzpl. DokycHOE paccTOsTHUE

bubmuoreka [JOK

69 https://m.eds00.1ru/604413
Y ONTHYECKasi CHUJIa JIMH3BI 59
[TocTpoenne nzo0paskeHuii B bubnuoreka [IOK
70 JINH3aX ¥ UX CUCTEMaX. https://m.edsoo.ru/bb53b1
VYBenu4eHue JINH3EI ds
Pemrenue 3amag Ha bubmuorexa [JOK
71 MOCTPOEHHE N300paKEHUIH, https://m.edsoo.ru/5a868f
MOJTy4aEeMbIX C TIOMOIIBIO JIMH3 09
bubmuorexa [JOK
72 I'ma3 kak ontuyeckas cucrema https://m.edsoo.ru/ecd480
a2
Pemenue 3anau. [penens bu6mmoreka [IOK
73 MIPUMEHUMOCTHU https://m.edsoo.ru/cd174a
reOMETPUIECKOMN OTTUKH 10
CKOpOoCTh CBETA M METO/IBI €€ bubmorexa [TOK
74 p https://m.edsoo.ru/f32aab0
U3MEpeHUS 6
bu6mmoreka [JOK
75 Hucnepcus cera https://m.edsoo.ru/lelbce
6e
bu6mmoreka [JOK
76 WnTepdepennus creta https://m.edsoo.ru/5fc0c63
8
KorepeHnTHble HCTOYHUKHU. bubnuorexa [IOK
77 VYcaoBust HaOMIOACHUS https://m.edsoo.ru/c6416d

MaKCUMyMOB U MUHUMYMOB

48



https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48

bubmuoreka [JOK

78 Pemenue 3angau https://m.edsoo.ru/3061de
2b
bubmuorexa [JOK
79 [Ipumenenue natephepeHIun https://m.edsoo.ru/668edb
c8
bu6mmoreka [IOK
80 Judpakuus cBeTa https://m.edsoo.ru/12ed04
b5
JludpakuronHas pemeTka. bubnuorexa [JOK
81 YcnoBue HabOMOICHUS https://m.edso00.ru/f998d9
TJIABHBIX MAaKCHMYMOB 64
bubmuorexa [JOK
&2 Pemtenne 3amau https://m.edsoo.ru/d58c41
la
bu6nmoreka [JOK
[TonepedyHOCTH CBETOBBIX
83 https://m.edsoo.ru/e9890fe
BoJH. [lonspuzanus ceera 9
bu6mmoreka [JOK
&4 Pemrenne 3amau https://m.edsoo.ru/c56c81
58
bu6mmorexa [IOK
85 CBeToBbIE ABJIEHUS B IPUPOJIE https://m.edsoo.ru/0b3636
3d
O0600mmenue u bu6mmoreka [JOK
86 CHCTEMAaTH3alMs 3HAaHUH 110 https://m.edsoo.ru/8a1474

Teme "Ontuka"

8b



https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b

KonTponbhas pabota no teme

bubmuoreka [JOK

87 https://m.edsoo.ru/82315d
«OnTuka»
d4
I'paHuUIBI TPUMEHUMOCTH
. bu6mmoreka [IOK
KJIACCUYECKON MEXaHUKH.
88 https://m.edso0.ru/c9bd77
3aKOHBI JIEKTPOIUHAMUKYU U ob
MIPUHITAIT OTHOCUTEILHOCTH o
. bu6mmoreka [IOK
[Toctynatel cienuaibHON
89 https://m.edsoo.ru/c56f05¢
TEOPUH OTHOCUTEITHHOCTH b
[IpocTpaHCTBEHHO-BPEMEHHOM
unrtepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
bubmuorexa [JOK
MIPUYUHHOCTH.
90 https://m.edsoo.ru/d83742
OTHOCUTENBHOCTh ob
OJTHOBPEMEHHOCTH. —
3ameieHre BpEMEHH U
COKpAIIeHHE JTMHBI
bu6nmoreka [JOK
DHeprus U UMITYJIbC
91 - https://m.edsoo.ru/853a64
PEISTHUBUCTCKON YaCTHIIBI o
CBs13b MaccChl ¢ PHEPTUEH U bubnmnoreka [JOK
92 HMITYJIbCOM PEISATUBUCTCKOU https://m.edsoo0.ru/b6258ff
YaCTUIIBI. DHEPTHs TOKOs a
bu6mmorexa [IOK
PaBHOBeCcHOE TemIOBOE
93 https://m.edsoo.ru/f54035

U3ITy4YeHue

ad



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5

bubmuoreka [JOK

94 3akoH cMmenienus Buna https://m.edsoo.ru/1¢5ff75
2
I'umotesa M. Ilnanka o bubmorexa LOK
95 https://m.edsoo.ru/a5ffa21l
kBaHTaX. ®OTOHBI g
bu6mmoreka [IOK
96 DHeprus U UMMIyibe GpoToHa https://m.edsoo.ru/7tb307
ec
®oroaddext. OnbiTh A. T bubnuorexa [JOK
97 CroseroBa. 3aKOHBI https://m.edsoo.ru/8c68e5
dororddekra b9
VYpaBHeHue DitHIITeHA 15 bubnuorexa [JOK
98 dbortoaddekra. "KpacHas https://m.edsoo.ru/01ef45
rpanuna” Gporoadpexra 56
Hasnenue ceera. Onwitel [1. H. bubmorexa [TOK
99 https://m.edsoo.ru/64b419
JleGenena
66
bu6mmoreka [JOK
100 BoJHOBEIE CBOICTBA YaCTHII https://m.edsoo.ru/f59cfce
c
Bonnsr ne bpoins. [Inuna
BOJIHEBI 1€ bpoiinsg u pazMepsl bubmmorexa [IOK
101 P P p https://m.edsoo.ru/5df8baf
00J1aCcTH JIOKaIU3aIun |
JBHKYILEUCS YaCTULIBI B
102 KopnyckynspHo-BOIHOBOMI bubnnorexa [JOK

Tyaan3M

https://m.edsoo.ru/8ccabb



https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a

2a

Judpakius 37eKTPOHOB Ha

bubmuorexa [JOK

103 https://m.edsoo.ru/30dbal
KpUCTaJIJIax
8c
Crenuduka u3smMepeHui B
bu6mmoreka [IOK
Mukpomupe. COOTHOILIEHUS
104 . . https://m.edsoo.ru/65783d
HeomnpeaenéHHoCTeN o
I'eitzenbepra -
bu6mmoreka [IOK
105 | Pemenue rpaduueckux 3amayd https://m.edsoo.ru/e70195
bd
bu6mmoreka [IOK
106 | Pemenue pacy€THbIX 3a71a4 https://m.edsoo.ru/ee9b31
32
KonTponbHas padota no
" " bubmuoreka [JOK
TemaM: "Ocnosrl CTO",
107 " . https://m.edsoo.ru/c3de89
KopnyckynsipHO-BOITHOBOM la
nyanuzm" o
OMLBITHI 110 MCCIIEIOBAHUIO bu6mmoreka [JOK
108 | cTpoenus aroma. [lnanerapuas https://m.edsoo.ru/312b75
MoJiens atoma Pesepdopaa Oa
bu6mmoreka [IOK
109 | ITocrynarel bopa https://m.edsoo.ru/404dfa
9a
Buasl cnektpoB. CriekTp bubnmuoteka [JOK
110 | ypoBHe# 3HEprUM aroma https://m.edsoo.ru/cf74b1

BOZIOpOJIa

la



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

111

CroHTa"HHoe U BBIHYXXICHHOC
HU3Ty4CHUE CBCTA

bubmuoreka [JOK
https://m.edsoo.ru/f945d8
5¢

112

Jlazep

bubmuorexa [JOK
https://m.edsoo.ru/2288a0
c4

113

Hyxnonnas monens siapa
I'eiizenOepra-lBaneHko.
3apsii 1 MaccoBOE YHCIIO SIpa.
H3oTonbl. PagnoakTMBHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/34ada5s
de

114

3aKoH paIuOaKTUBHOTO
pacnanga. CBoricTBa
MOHU3HUPYIOLIETO U3TYYCHHUS.
Bnusnne PAAOAKTUBHOCTH Ha
KUBBIE OpPTaHU3MBI.
Jo3umerpus

bubmuorexa [JOK
https://m.edsoo.ru/aab98b
ef

115

DHeprus CBSI3u HyKJIOHOB B
sape. Snepusie cuibl. Jledekt
Macchl sapa. SAnepHbie
peakuuu. SaepHbie peakTopsl.
[IpoGnems! ympaBiseMoro
TEPMOSIICPHOIO CUHTE3a.
DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHS SAEPHOU SHEPTETUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d
0

116

MeTtobl perucTpanyy u
HCCIIEIOBaHMS 2JIEMEHTAPHBIX
yactull. OyHaaMeHTaJIbHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/lac08a
5b



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b

B3auMozcicTBUA. bapruonsl,
MC30HBI U JICIITOHBL.
[IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS MOJEJb aJPOHOB

117

du3uka 3a npeaeaaMu
CrangaptHoit Mmoaenu. Témuas
Marepus U TEMHas SHEPTHUS.
EnuncTBO hmzmveckoit
KapTUHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd
37

118

DTanbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

bubmuorexa [JOK
https://m.edsoo.ru/ad73el
45

119

[IpuMeHnMOCTB 3aKOHOB
bu3uKK 1715 0O0BICHEHUS
MPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTo/ b
ACTPOHOMHUYECKHUX
HCCIIEN0BAHNMN

bu6mmorexa [IOK
https://m.edso00.ru/39¢440
28

COBpeMeHHHe OIITUYCCKHUC

bu6mmorexa [IOK

120 | Teneckomnsl, paIuOTEIECKOIBI, https://m.edsoo.ru/4877aa
BHeaTMoc(epHasi aCTpOHOMUS le
Bun 38é31HOTO HEOA.

. bubnuorexa [JOK

Co3Be3aust, spKue 3BE37pbl,

121 https://m.edsoo.ru/aac588
IJIAHETHI, UX BUIUMOC b
JBKEHUE -

122 Conneunas cuctema. ColHIIE. bu6mmoreka [JOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/aac588eb

ComnHeuHast aKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

https://m.edsoo.ru/22748e¢
b4

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123 | . https://m.eds00.ru/421699
CHEKTPaJIbHBIN KJIacc — 44
CBETUMOCTB" T
. bu6mmoreka [IOK
3Be3/1bI IIIaBHOU
124 https://m.edsoo.ru/b3¢cb76
IMOCJIEC0BATEIIBHOCTH 6c
Bnytpennee ctpoenue 3BE3 1.
CoBpeMeHHbIE NPeACTaBICHUS bubnuoreka [IOK
125 | o NpOUCXOXKAECHUU U https://m.edsoo.ru/d09da4
sposronmy COoJIHIIA U 3BE3I. 94
DTanbl )KU3HU 3BE3]T
Mneunsiii [1yte — Hama
bu6mmoreka [JOK
I'amakTuka. TUIIBI TaTaKTHK.
126 . https://m.edsoo.ru/7cd10a
UYEpHble ABIPHI B s1/1pax 0a
TAIAKTHK o
Bcenennas. Pacmimpenne Eub OK
Bcenennoii. 3akon Xa606a. nosmoreka 11
127 https://m.edsoo.ru/3dbdf0
Teopus bonpmoro B3peIBa. 0
PenukroBoe nznmyueHue o
bu6mmorexa [IOK
MacmrabHast CTpyKTypa
128 . https://m.edsoo.ru/ce2346
Bcenennoii. MeTaranakTuka 23
129 | Hepeménnsie npobdaeMsbl bubnnorexa [JOK



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633

aCTPOHOMHHU

https://m.edsoo.ru/d37d9ff
e

130

Pu3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
MarduTHOTO MOJIS ITOCTOSHHBIX
MarHuToB' WA
"UccaenoBaHue CBOCTB
(dheppoMarseTukoB" MU
"UccneqoBanue AeHCTBUI
IIOCTOSSHHOTO MarHuTa Ha
pamKy ¢ TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361a
ef

131

Ou3nyecKuil MpakTUKyM 10
Teme "M3mepenue cuibl
Awmnepa" win "U3ydyenue
3aBHCHUMOCTH CHJIBI AMIIepa OT
CUJIBI TOKA" WJIN
"OnpeneneHne MarHUTHOU
MHIYKIIMM Ha OCHOBE
nu3MepeHus cuiibl Ammnepa”

bu6mmoreka [IOK
https://m.edsoo.ru/fcae9le
9

132

@uU3NYECKUI PAKTUKYM 110
teme "HccaemoBanue SBICHUS
3JIEKTPOMAarHUTHON
WHIYKIUU" WIn
"OnpeneneHre HHIYKIUU
BUXPEBOI'0 MarHUTHOTO NoJis"

https://m.edsoo.ru/c36658
da

133

Pu3NYECKUil NPAKTUKYM IO
TeMme "HccieqoBaHue IBIEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb63



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

camouHaykiuun" wim "Coopka
MOJIEININ HJIEKTPOMArHUTHOTO
reHeparopa"

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenue nepuona

bu6mmoreka [IOK

134 | cBoOOAHBIX KOJIEOAHUI https://m.edsoo.ru/5d159d
HUTSIHOTO U IPY>KUHHOTO 35
MasATHUKOB"
Pu3NYECKUl NPAKTUKYM 110
teme "l[IpeoOpazoBanue bubmorexa HOK
135 https://m.edsoo.ru/a28026
SHEPI'Uu B NPYKUHHOM bd
MasgTHHUKE" o
Pu3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
MOCJIEI0BATENIHFHO bu6mmorexa [IOK
136 | coenuHEHHBIE KOHAEHCATOP, https://m.edsoo.ru/89dc2d
KaTyIIKy U pe3ucTop" Win 90
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"
Pu3nYeCcKuil NPAKTUKYM I10 bubnnorexka [JOK
137 | Tteme "M3yueHue mapameTpoB https://m.edsoo.ru/b10066
3BYKOBOM BOJIHBI" la
Pu3nYeCcKUil IPAKTUKYM I10 bubnnorexka [JOK
138 | Teme "HM3Mmepenue nokasarens https://m.edsoo.ru/42569¢

MpEeTOMJIEHHUS CTEKIA" WiIn

al



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
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https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1

"TTonyyenue n300pakeHUs B
CHCTEME U3 IJIOCKOTO 3epKaa
Y JIUH3bI"

Pu3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (DOKYCHOTO
paccTosiHUsA OT BellecTBa (Ha

bubmuorexa [JOK

139 " https://m.edsoo.ru/b879fb
MpUMepe >KUJIKHUX JINH3)" WU At
"N3mepenue GoKycHOTO o
PacCTOSHUS PACCEUBAOIINX
uH3"
Ou3nyecKuii MpakTUKyM 1O
" bubnuorexa [JOK
Teme "HaOnronenue
140 https://m.edsoo.ru/8b7ac7
nudpakuum, HHTEphepeHIN 37
Y ToJisipu3aiuu ceera' _
Pu3nYecKuil NPaKTUKYM 110
teMe "OnpenencHue UMITyJIbca
bu6mmoreka [IOK
Y HEPTUM PENATUBUCTCKUX
141 https://m.edso0.ru/63756¢
yactull (1o ¢poTtorpadusim 47
TPEKOB 3apsKEHHBIX YacTHUI] B _
MarHMTHOM moJje)"
Pu3nYeCcKuil NPAKTUKYM I10
teme "M3mepeHune nmocTosHHOM
bu6mmoreka [JOK
[Inanka Ha ocHOBe
142 https://m.edsoo.ru/eb916f

uccnenaoanus Gorodddexra"
nin "Uccienosanue
3aBHCHMOCTH CHJIBI TOKA Yepe3

82



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737
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https://m.edsoo.ru/eb916f82

CBETOJMOJI OT HapsbKeHus"

143

®U3NYECKUN TPAKTUKYM I10
teMe "MccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOZIOPOJIa U U3MEPEHUE
nmoctosiHHoM Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651e
b8

144

PuU3NYECKUl NPAKTUKYM 110
teme "HccaenoBanue
pannoakTUBHOTO (hoHa C
KCIIO0JIB30BaHUEM J103UMeTpa"
nnu "M3ydeHue noriouieHus
OeTa-4yacTuL AJIFOMUHHEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe
6e

145

Pu3NYECKUl NPAKTUKYM 110
teme "HaOmroneHus 3BE31HOTO
Heba HEeBOOPYKEHHBIM TJ1a30M
C CIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUI
JUTS ONIPEAEIICHUS] TIOJI0KEHUS
HEeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro
MOJTyIIApUS U IPKHE 3BE3BI"
wnn "HabmoieHus: B TeNeCKon
JIyHBl, IUTAHET, TYMAHHOCTEN U
3BE3/IHBIX CKOTUIEHUM"

bu6mmorexa [IOK
https://m.edso00.ru/107202
le

146

O06001IeHne 1
cucreMartusanus 3HaHu. Ponb

bu6mmorexa [IOK
https://m.edsoo.ru/ad6dde



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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($U3MKU ¥ aCTPOHOMUH B
3KOHOMHYECKOH,
TEXHOJOIMYECKOI,
COLIMAILHOM U dTUYECKOU
chepax nesaTenTbHOCTH
yeJIoBeEKa

O06001IeHNEe U
cucremMarusanus 3Haauii. Ponp

bu6mmoreka [IOK

147 | w mecto GHU3UKH U https://m.edsoo.ru/18f19f7
aCTPOHOMHUHU B COBPEMEHHOM c
HAy4YHOU KapTHHE MUpa
O6o06meHue u
cucTeMaTu3alus 3HaHui. Poib
(busnueckoil Teopuu B
(dhopMUpoBaHUH
MIpe/ICTaBICHUI 0 PU3NYEeCcKOn bubmorexa HOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHUPA, MECTO 1
(bu3HYECKOI KapTUHBI MHpa B o
o01IeM psily COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O PUPOE
O06001menue u bu6mmoreka [JOK
149 cHCTeMaTHu3alus 3HaHUuH o https://m.edsoo.ru/b032fc
teme "Kunemaruka" 4b
O0600mmenue u bu6mmoreka [JOK
150 cHCTEMaTH3aInsI 3HaHUH 110 https://m.edsoo.ru/4e31b5

Tteme "Kunematuka"

07



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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151

O0600111EHE U
cucTeMaTu3alus 3HaHuH 110
teme "JlunaMuka"

bu6mmoreka [IOK
https://m.edsoo.ru/2dfbafc
5

O0600111EHE U
cuCTeEMaTH3alusd 3HaHUU 1O

bu6mmoreka [IOK

152 " https://m.edsoo.ru/3ccad8
teMe "CraTuka TBEpI0TO e
Tena" o
O060061eHuEe 1
. bubmuorexa [JOK
CUCTEeMAaTH3aIHsI 3HAHHUH 110
153 " https://m.edsoo.ru/32a4d1
TeMe "3aKOHbI COXpPaHEHHUS B 20
MexaHuke" o
O060061eHuEe 1
. bubmuorexa [JOK
CUCTEeMAaTH3aIHsI 3HAHHUH 110
154 " https://m.edsoo.ru/ed440c
TeMe "OCHOBBI MOJIEKYJISIPHO- 28
KMHETU4YeCKOU Teopun” o
O60061eHue 1
. bu6mmoreka [JOK
CUCTEeMAaTH3aIHsI 3HAHUH 110
155 " https://m.edsoo.ru/c63f7cl
teme ""TepmoauHaMuKa. 0
TennoBsle MalIMHBL" B
O60061eHue 1
CHCTEMAaTH3alMs 3HaHUH I10 bu6mmoreka [JOK
156 | Teme "ArperaTHble COCTOSAHHUS https://m.edsoo.ru/1d36b5
BeniecTBa. @a3oBbie bl
nepexosr"
b K
OGoGmenne 1 nomroreka 1O
157 https://m.edsoo.ru/3bf0def

cHCTEMaTH3aInsI 3HaHUH 110

9



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
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https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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Teme "DnekTpuieckoe nosue"

O06001IeHne 1
cuCTeMaTH3alusd 3HaAaHUU 1O

bu6mmoreka [IOK

158 | . https://m.edsoo.ru/71453¢
teme "IlocTossHHBIN o6
ANEKTpUYECKUI TOK" o
O0006111eH1E U
. bubmuorexa [JOK
CHCTEMATH3alMs 3HAHUH 110
159 " https://m.edsoo.ru/3d4007
TeMe "TOKHM B pa3iIMyHbIX 7a
cpenax" o
O6o06meHue u bu6mmoreka [IOK
160 cHCTeMaTHu3alus 3HaHUH 110 https://m.edsoo.ru/3b4c06
TeMe "MaruutHoe noJje" ae
PesepBusblii ypok. O0001IIEHHE
P P . bubnuotexa [JOK
M CUCTEMATH3AIMs 3HAHUH 110
161 " https://m.edsoo.ru/053e22
TeMe "DIIeKTpOMarHuTHast 4%
UHIyKIUs" T
PesepBHrIil ypok. O000IIEHNE
P P . bubnuotexa [JOK
M CUCTEMAaTH3AIMs 3HAHUHN 110
162 " https://m.edsoo.ru/d6310b
TeMme "MexaHndeckue fd
KoaeOanus" id
PesepBHbIil ypok. O000IIEHHE
P P . bubnuorexa [JOK
M CUCTEMAaTHU3aIMs 3HAHUH 110
163 " https://m.edsoo.ru/5e2bb8
TeMe "DIEeKTpOMarHuTHhIE 1d
KoaebOanus" 3d
164 PezepBHblit ypok. O6001eHne bubnuorexa [IOK

n cucreMaTru3anusa 3HAHUH 110

https://m.edsoo.ru/96a7a2
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https://m.edsoo.ru/3d40077a
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TeMe "MexaHudeckue u
3J€KTPOMAarHUTHHIE BOJTHBI"

dd

PesepBHelit ypok. O6001ICHNE

bu6mmoreka [IOK

165 U CUCTEMATHU3AIM 3HAHUH 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PesepBubIil ypok. O60011eHIE bubmmoreka [JOK
166 M CHCTEMaTH3alMs 3HAHUH 110 1 https://m.edsoo.ru/5beclc
TeMe "Ocnosrsl CTO" 65
PesepBusblii ypok. O000mIEHHE
P P . bubnuorexa [JOK
¥ CHUCTEMAaTHU3alMs 3HAHUM 110
167 " 1 https://m.edsoo.ru/f7¢59d
teme "KopnyckyisipHo- 33
BOJIHOBOM nyanu3m" o
PezepBHblit ypok. O6o011eHne bubnnorexa [HOK
168 M CHCTEMAaTHU3aIus 3HAaHUH 110 1 https://m.edsoo.ru/1£5116
teme "®usnka aroma" 54
PesepBHrIil ypok. O000IIEHNE
P P . bubnuotexa [JOK
M CHCTEMAaTH3aIis 3HAHUH 110
169 " 1 https://m.eds00.ru/905¢5¢
teme "dusnka aTOMHOTO siApa <0
U 3JIEMEHTapHbIX yacTull" o
PesepBHrIil ypok. O000IIEHNE
P P . bubnuotexa [JOK
M CHCTEMAaTH3aIMs 3HAHUN 110
170 " 1 https://m.edsoo.ru/2bffb94
TeMme "DIIeMEHTHI .
acTpopu3uku" -
OBIIEE KOJIMYECTBO HACOB 170 16

I10 ITPOT'PAMME
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Konx nposepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBare’
0011ero ooOpazoBaHus

JIeMOHCTpHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (HOPMUPOBAHHU CO
MHpa, B PA3BUTHUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOU JIEATE

10.2

Y4uThIBaTh TPaHULBl IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEJeH: MaTep
cucreMa OTc4€Ta, aOCOIIOTHO TBEPOE TENO, UACANBHBIN Ta3; MOJEIU CTPOCHHU:
T€J1, TOUEUYHbIN 3JIEKTPUUECKUN 3aps]] — IPU PEIICHUN PU3NYECKUX 3a/1a4

10.3

Pacnio3naBate (uzmyeckue sBIeHUA (TpolecChl) W OOBICHATH HMX Ha
MOJIEKYJISIPHO-KUHETHYECKOH TEOpUM CTPOCHHMS BEIIECTBA U  DIIEKTPO,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABIKEHUE, CBOOOTHOE TTaICHHE TEJ, JIBHKE
B3auMojieiicTBue Tel; auddy3us, 6pOyHOBCKOE JBHIKEHHE, CTPOSHUE KHUIKOCT
00bEMa Ten mpH HarpeBaHWM (OXJIAKIEHWHU), TEIUIOBOE pPaBHOBECHE, UCIApEE
KPUCTAJUTN3aIUs, KATICHNE, BIAKHOCTh BO3/1yXa, MIOBBIIICHUE ABJICHUS Ta3a IIf
cocyzie, CBS3b MEXJy MapaMeTpaMH COCTOSHHUSA ra3a B H30Ipolieccax; dJEKT
3apsi/ioB

10.4

OnuceiBaTh MEXaHUUYECKOE JIBUKEHHUE, UCIOJIb3Ys (PU3MUECKHE BETUUYHUHBI: KOC
CKOpPOCTb, YCKOPEHHE, Macca Tela, CHIA, UMILYJIbC Tella, KHHETUYeCKas JHef
MeXaHu4eckas paboTa, MEXaHMUECKasi MOIIHOCTh; MPU OMHCAHUM MPABUIBHO T
UCTOJb3YyEeMbIX BEJIWYMH, WX OOO3HAYEHHS U E€IUHMIBI, HAXOAUTH (OpM
(GU3NYECKyI0 BETMUMHY C IPYTMMHU BEIMYMHAMU

10.5

OnucelBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIUIOBBIE SIBJIEHUS, HCIIO
JaBJIE€HUE Trasza, TeMIeparypa, CpEeIHss KUHETHYECKas DHEPrus XaoTUY
CPEIHEKBAIpaTU4YHAsT CKOPOCTb MOJIEKYJ, KOJIUYECTBO TEIIOTHI, BHYTpE!
KOX(PHUIMEHT MOJIE3HOTO AEHCTBUS TEIJIOBOTO ABUTATEINSI; IPH ONMCAHUH TIPaB
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHHs M €AMHHUIBI, HAXOAUThH (of
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIHMUMHAM

10.6

OnucelBaTh M3y4YEHHBIE JJIEKTPUYECKUE CBOMICTBA BEIIECTBA U  DJIEKTPUT
UCHOJNb3ysd (U3NYECKHE BEIMYUHBI: AJIEKTPUUYECKHH 3apsi, JIEKTPHUUYECKOe
IIOTEHIMAJ, PAa3HOCTh MOTEHIHMAJIOB; IIPU ONWUCAHWH NPABUIBHO TPAK
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHHUS W €JMHHULBI; YKa3bIBaTh (opy
(bu3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU

10.7

aHAJTM3UPOBATh (PU3MUECKUE TPOLIECCHl W SBJICHHUS, HCIONB3YS (U3NYECKUE
BcemupHoro Tsarorenus, I, II u III 3axkonbl HproTOHA, 3aKOH COXpaHEHHUS N
COXpPaHEHHUS UMITYJIbCa, TPUHIIMII CYTIEPIIO3UIIUHU CHJI, TPUHIIUIT PAaBHONIPABUS U
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, I'a30BbIe 3aKOHBI,
SHEPTHUH TETUIOBOTO JIBIXKCHHSI MOJIEKYJI C a0COJIFOTHOM TEeMIIEPaTyPOid, TEPBhI




COXPaHEHHMs JIEKTPUUECKOr0 3apaaa, 3akoH KyloHa; mpu 3TOM pas3iindarh CIIOE
€ro MaTeMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHuULlbl, 001aCTH) IPUMEHUMOCT

10.8

OOBACHATH OCHOBHBIC IPUHIUIIBI ICHCTBHS MAIIMH, TIPUOOPOB U TEXHHUUYECKUX
nx 0€30I1aCHOTrO MCII0JIb30BaHuUs B IOBCEITHEBHOM JKHU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEeI0BAaHUIO (DU3NUECKUX SBJICHUI U MPOIIeC
Y KOCBEHHBIX U3MEPEHUI; TP 3TOM (POopMYIHpoBaTh MpodiemMy (3aauy) U rUIl
coOHMpaTh YCTaHOBKY U3 MPEJIOKEHHOT0 000pYyI0BaHuSs, IPOBOAUTH OIBIT U (PO

10.10

OCYHlCCTBHﬂTB IIPSAMBIC U KOCBCHHBIC U3MCPCHUA (bI/ISI/ILIeCKI/IX BCJIMYHH, IIpU
cIrmoco0 HU3MCPCHUA U UCII0JIb30BATb U3BCCTHBLIC MCTO/IbI OLICHKH HOFpCHIHOCTCfI

10.11

HccnenoBaTh 3aBUCUMOCTHU MCKIAY (I)I/ISI/IIIGCKI/IMI/I BCINYHNHAMH C HCIIOJIbB30Bar
9TOM KOHCTPYHUPOBATH YCTAHOBKY, q)HKCHpOBaTB PE3YyJIbTAThL HOHy‘ICHHOﬁ 3aBH
B BHUAC Ta6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBAHUA

10.12

CobmroiaTh npaBuia 6€3011aCHOrO TPyAa HpU MPOBEACHUN HCCIEA0BaHUN B pa
y4eOHO-HCCIIEI0BATENbCKOM M TPOSKTHOM JAEATEIBHOCTH C HCIIOJIB30BaHUEM
1abopaTopHOro 000OpyI0BaHUS

10.13

Pemrate pacu€rHbie 3amauM ¢ SIBHO 3aJaHHON (U3NYECKOH MOJEINBIO, HCIIC
INPpUHOUIIBI;, HAa OCHOBC aHalin3a YCJIOBHA 3aaadu BI>I6I/IpaTI) (1)I/I3I/I‘-IGCKYIO M
BEIMYUHBI U (HOPMyYJIbl, HEOOXOAMMBIE Ui €€ pelleHUs,, MPOBOIUTH pacus
MOJTyYEHHOT0 3HaYCHMs (PU3NYECKON BEIMUMHBI

10.14

Pemrate xauecTBeHHBIE 3aaa4u: BBICTPANBATDL JIOTUYCCKHU HCIPOTUBOPCUUBYIO II¢
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘I€CKI/IG SIBJICHUSA

10.15

Hcnonb3oBaTh npu pemieHUH y4eOHBIX 3a7a4 COBPEMEHHBbIE HH(OPMAaIHOH]
CTPYKTYpUPOBAHHUS, HHTEPIPETALMU M MPEJICTaBICHUS Yy4yeOHOH M Hayul
ITOJIYYEHHOM U3 Pa3IM4HbIX MICTOYHUKOB; KPUTHYECKH aHAIM3UPOBATh IOJIydaen

10.16

[IpuBoUTE MpUMEpHI BKIIaZa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB E
MIPOLIECCOB OKPYKAKOLIErO0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW >KU3HU 1)
npu oOpalieHuu ¢ MpuOopamMu U TEXHUUYECKHMMM YCTPOMCTBAMH, JUIS COXPaH:
HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKpY’Kalollel cpefie

10.18

PaGorats B rpymnmne ¢ BbBIIOJHCHUCM Pa3JIMYHbIX COLOHUAJIbHBIX pOJICfI, 1]
palluOHAJIBHO PpPacClpeacisiTh 00513aHHOCTH M IJIAaHUPOBATb ACATCIIBHOCTDL 1
AICKBATHO OLCHUBATDH BKJIAJ KaXXJ0I'0 U3 YUACTHUKOB I'PYIIIBLI B PECIICHUEC PaCCh

11 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUsI 0OCHOBHOI 00pa3oBaTe.Ik
o011ero oopa3oBaHus



11.1

JleMOHCTpHpOBaTh Ha MpPUMEpPax Pojb U MECTO (U3UKU B (DOPMUPOBAHHH COB
MHpa, B pPa3BUTUUA COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOU JESTE.
U €IMHCTBO (PM3MUECKON KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHULBI MPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJEICH: TOodYer
sepHas MOJIeIb aTOMa, HYKJIOHHAsI MOJIEb aTOMHOTO pa IPU pelIeHnH Gpu3ny

11.3

Pacrnio3HaBath Qu3nueckue sBIeHHs (IIPOIECChI) U OOBACHATH MX HA OCHOBE -
KBAaHTOBOHM (DM3HMKH: DIIEKTPUYECKAs] TIPOBOJAUMOCTbD, TEIIJIOBOE, CBETOBOE, XHUMH
TOKa, B3aMMOJICHCTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHTYKIUS, ICHCTBUE MarH
TOKOM W JIBIDKYITUHCS 3apsiji, YJICKTPOMArHUTHBIC KOJeOaHUs W BOJIHBI, IPSIM
CBETa, OTpPaKEHHWE, NpeJoMIIeHUE, WHTepPEpeHIHs, TUPPAKIUS U TOJSpHU3all
dotoanekrpuueckuii 3pdekr (pororddekT), cBETOBOE NaBIICHHE, BO3HUKHOI
aToMa BOJIOPOJIa, ECTECTBECHHASI U HCKYCCTBEHHAs PaHOAKTUBHOCTb

11.4

OnucelBaTh M3yYEHHBIE CBOWCTBA BEIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, (
IPOBOAMMOCTh DPA3JIMYHBIX CpPEJ) MU DBJICKTPOMArHUTHBIE SBJIEHUS (IIPOLIECC
BEJIMYMHBI: IEKTPUUYECKUI 3apsf], CHJa TOKa, DJIEKTPUYECKOE HAIPSDKEHUE, I
pasHocTh noteHuuanon, DJC, pabora TOKa, MHAYKLIUS MarHUTHOTO MOJS, Cl
WHAYKTUBHOCTb KaTYUIKU, HEPIUs IEKTPUYECKOIO M MArHUTHOTO IOJIEH, IIEf
KoJIeOaTeIbHOM KOHTYpE, 3apsi M cuja TOKa B MPOILECcCe TapMOHMYECKUX 3¢
(GoKyCcHOE pacCTOSTHUE U ONTHYECKasl CUJIa JIMH3bI; IPU OMUCAHUU HPABUIBHO TP
UCIOJIb3YEMBIX BEJIIMYUH, HUX O0O3HAU€HUs M EIUHUIBL, YKa3bIBaTh (OpMY
(Gu3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh M3y4EHHbIE KBAHTOBBIE SBJIEHUS U IPOLECCHI, HCIONB3YS (hu3me
AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBETA, SHEPTUsI U UMITYJIbC ¢
SHEpPrusl CBA3M aTOMHBIX sJiep; IPU ONUCAHUM MPAaBUIBLHO TPAKTOBaTh (UMM
BEJIMYMH, UX 0003HAYEHUS U €IMHHULIbI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLIME Jal
C IpYTUMH BEJIIMYMHAMHU, BBIYUCIIATH 3HaUCHHUE (PU3MUECKON BEIUYUHBI

11.6

AHann3upoBaTh PU3NYECKHE MPOIECCHI U SBJIEHUS, UCIONB3YS (PU3MUECKHE 3aK0
3aKOHBI TTOCJIEOBATEIHLHOTO W MAapaUIeIbHOTO COSAWHEHHS MPOBOIAHUKOB, 3aK
BJ'IGKTPOMaFHI/ITHOI\/’I WHAYKOWH, 3aKOH pr[MOJ'IPIHCfIHOFO PacipoCTpaHCHHUS CBECT
3aKOHBI IIPEJIOMJICHUS! CBETa, ypaBHeHUEe DWHIITeHHa 1 hoTtorddexra, 3aKoH
COXpaHEHMsI MMITYJIbCA, 3aKOH COXPAaHEHMs DJIEKTPUYECKOTrO 3apsja, 3aKOH CO
noctynarsl bopa, 3aKoH paHOaKTUBHOIO paclaja; MpU 3TOM Pa3IndaTh CIIOBEC
ero MaTeMaTH4eCKOe BHIPAXKEHHE U YCIOBHS (TpaHMIIbl, 001aCTH) TIPUMEHHUMOCTH

11.7

OnpenensaTh HaIpaBJeHUE BEKTOpPa UHAYKIIUHA MarHUTHOTO TOJISl TPOBOJHUKA C °
Jlopenna

11.8

Ctpoutb 1 onuckIBaTh H300pakeHUE, CO3/1aBaEMOE MIIOCKUM 3€pKaJIoM, TOHKO I

11.9

BrimonusaTs SKCHCPUMCHTHI 11O UCCIICAOBAHUTIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU U mponecca
W KOCBEHHBIX HW3MEpPEHHH; TpH 3ToM (opmyaupoBaTh mpobiaemMy (3aal
OKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pYyI0BaHUs, MPOBO;
BBIBOJIBI




11.10

OCYH_IGCTBJISITB MpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYHH, IIPpA O
croco6 HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHBLIC MCTOABI OLICHKHA HOI‘pGH.IHOCTGfI n

11.11

HccnenoBath 3aBUCUMOCTH (DU3MYECKHX BEIMYUH C WCIIOIH30BAHUEM TIPS
KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YyJIbTATHI IMOJYUEHHOW 3aBUCHMC
BUJIE Ta0NHII U TpaUKOB, AETaTh BBIBOJBI IO PE3YJIbTATAM HCCIEAOBAHUS

11.12

Cobmoath mpaBuiia 6€30MacHOr0 TPpy/aa MPU MPOBEJICHUHU HCCIICIOBAaHUN B paM
y4eOHO-HUCCIICIOBATEILCKON U MPOSKTHON JCSATEIBHOCTH C HCIOJIb30BAHUEM I
1abopaTopHOTrO 000PYIOBaAHUS

11.13

Pemate pacuérHble 3ajaud C SBHO 33JaHHOM (PU3MUECKOW MOJENbI0, MCIION
IOPUHIUIBI;, Ha OCHOBE aHalM3a YCJIOBHUS 3a/ayd BbIOMPATh (U3UYECKYIO MO,
BEIMYMHBI U (HOpMYJbI, HEOOXOAMUMBIE Ui €€ pelieHHs, MPOBOAUTH PACUET
MOJTyYEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBI

11.14

Pemats kayecTBEHHBIE 3a/lavuu: BbICTpAUBATh JIOTUYCCKU HCIIPOTUBOPCUYNBYIO LICT
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/IT-I€CKI/IC SBJICHUSA

11.15

Hcnonp3oBaTh Inpu pCIICHUHU y‘le6HBIX 3ala4 COBPCMCHHBLIC I/IHCI)OpMaI_II/IOHHI
CTPYKTYPHUPOBAHUA, HUHTCPIPETAIUU W IIPEACTABIICHUA yqe6H0171 U HAYYH(
HOHy‘I@HHOﬁ N3 pas3JIMYHbIX HCTOYHHUKOB; KPUTHUYCCKH aHAJIU3UPOBATH ITOJIYUACM)

11.16

0OBACHATH IPUHIUIIBI JIeHCTBUSA MalllvH, HpI/I60pOB N TCXHHUYCCKHX y0TpOI71
0€30ITaCHOr0 UCITOJIb30BaHUS B MMOBCEAHEBHOM KU3HU

11.17

[TpuBOIUTE MpUMEPHI BKJIaZa POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B P&
IIPOLIECCOB OKPYKAKOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XU3HU JJIs
pu 0oOpalleHuy ¢ NpudopamMu U TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAHEl
HOPM 3KOJIOTHYECKOTO MOBEICHHSI B OKPYXKAIOILIEH Cpesie

11.19

PaGorate B rpynme c BBINOJIHEHMEM pA3IUYHBIX COLMAIBHBIX poOJeH, I
paloHaIbHO pacHpenensaTh OOS3aHHOCTH M IUIAHUPOBATh JAESTEIbHOCTh B
aJICKBaTHO OLICHMBATh BKJIAJ KaXJ0T0 U3 YYaCTHUKOB IPYIIIHI B PEIICHUE PACCMA




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kox Kox nposepsiemoro

pasaeiia 3JIEMECHTa

IIpoBepsiemble 1eMEHTHI COePKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHN A

1.1

®usuka — Hayka o npupone. HayuHnele MeToapl MO3HAHUS
SKCIEPUMEHTA U TEOPUH B MPOIIECCE TO3HAHUS IIPUPOJIBI. K

1.2

MonenupoBanue pU3NUECKUX sIBJICHUN U npoueccoB. Hayun
3aKOHBI W TEOpHH. ['paHHMIBI TPUMEHUMOCTH (UNUE!
coOoTBeTCTBUS. Poiib 1 MecTo GU3UKHN B (POPMUPOBAHUU COBPX
MUDA, B IPAKTUUECKOH EATEIbHOCTH JIIOAEH

MEXAHUKA

###HPari#KUHEMATUKA

2.1.1

Mexanuueckoe JBukeHHE. OTHOCHUTENBHOCTh MEXaHHYECI
orcuéra. Tpaekropus

[Tepemenienue, ckopocTh (CpemHssi CKOPOCTh, MIHOBEHHA:
MaTepHaHBHOﬁ TOYKH, HUX TMPOCKOUHU HA OCHU CHUCTCME
MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUYKEH
KOOpJUHAT, CKOPOCTH, YCKOPEHMs, MyTH M IepeMeleHUs
BpEMEHU

2.1

CBoOogHoe majeHue. Y cKopeHrue CBOOOHOTO MaICHHS

KpuBonuneiliHoe naBmkeHue. PaBHOMEpHOE ABH)KEHHE I
OKPYKHOCTH. VYTiOBas CKOPOCTb, JIMHEWHas CKOpOCT
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

TexHnueckue ycTpoHCTBA: CHUAOMETp, IBUKEHHE CHaps]
neperayu

[Ipaktuueckne paboTel. M3MmepeHMe  MTHOBEHHOH ¢
COOTHOUIIEHUSI MEXKIy MYyTSIMH, INPOUIECHHBIMU TEIOM 3a I
IIPOMEKYTKM BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUIKCHHUH
paBHOU HyI0. M3yueHue NBUKEHUS IIApUKA B BSA3KOM KUK
TeJa, OPOIIEHHOTO TOPU30HTAIBHO

#HPari# IUHAMUKA

2.2

2.2.1

[Ipunmun ortHocurenbHOCTH [amunes. IlepBblil  3akoH
CHUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui




Bropoii 3axon HeroToHa Mg MaTepuaJbHOW TOYKHM B MHEPL

2.2.3 (UCO). Tpetuii 3axon Hpl0TOHA ISl MATEPHAIIBHBIX TOYEK
2924 3akoH BceMupHoro tsaroreHus. Cuna tspkectu. IlepBas ke
Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2926 Cuna tpenus. Cyxoe TpeHue. Cuiia TpPEHHUS CKOJbKEHU
Kospduuuent tpenns. Cuiia conpoTHBIIEHUS TPU JBH>KEHUU
2.2.7 [TocTynaTtensHOE U BpaIIaTeIbHOE JBMKEHUE a0COIMIOTHO TBE
298 MoOMEHT cujbl OTHOCHUTENbHO OcH BpameHus. Iliedo cu
tBEpaoro Tena B UCO
229 TexHuueckue ycTponcTBa: MOAMLUIHUKY, IBUKEHHE UCKYCCT
[Ipaktnyeckue paboTel. M3yuenune nBuxkeHus Opycka MO E
NeMCTBUEM  HECKOJbKMX cuwil. MccrnenoBaHue — 3aBUCH
2.2.10 BO3HUKAIOIIUX B AePOopMHUpYyeMON MPYKUHE U PE3MHOBOM
nepopmanuu. VccrnenoBanue yciaoBUN paBHOBeCUs TBEP/,
BpaLICHUS
#i#HPar###3AKOHBI COXPAHEHUM A B MEXAHUKE
)31 NMnynbe MaTtepualbHOM TOUKHM, CHCTEMBbI MaTepUalbHBIX
W3MEHEHHUE UMITyJIbCca Tela
232 3akoH coxpaHenus umiysbca B MCO. PeakTuBHOE ABMKEHHE
233 Pa6ora cuibl
234 MomHOCTb CUJIBI
235 Kunernueckast 3Heprusi MaTepuagbHOM TOUKH. TeopeMao KHH
23 236 IlorenumaneHas odHeprus. IloTeHumanpHas dHEpPrus i
npyxuHsbl. [loTeHnManbHas 3Heprus Teaa BOIM3H MOBEPXHOC
[loTeHunanpHble U HENMOTEHIUANbHbIE CUIIBL. CBSI3b paboTh
2.3.7 N3MEHEHUEM MEXaHUYECKON SHEPIrUu CUCTEMBI T€J. 3aKOH (
SHEPrUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHnueckue ycTpoicTBa: ABM)KEHUE PAKET, BOJOMET, KOTIEp
7310 [Ipaktuyeckue paboTel. M3yueHue cBs3M CKOpocTeil Tes
HccnenoBanue cBs3U pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUYe:
3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
#H#Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOF
31 311 OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUE
Huddyszus. Xapakrep IBUKEHHUS U B3aUMOACHCTBUS YACTHUIL ]
3.1.2 Mogenu cTpoeHUs ra3oB, KUIKOCTEH M TBEPIBIX TEN U 00D




Ha OCHOBE DTUX MOJIEJIEN

3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosnnas ABora;
3.1.4 TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. Ilkan
315 Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIS
o UJICATLHOTO ra3a
316 AOcomioTHas TeMIieparypa Kak Mepa CpelIHed KHHETHYE
o nBwKeHus dactuil rasa. [lkana remneparyp KenbBuna
3.1.7 VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa
318 l'azoBbie 3akoHBI. HM30mponecchl B HMACAIBHOM TIa3e C I
o BEIIeCcTBa: U30TepPMa, U30X0pa, u3obapa
3.1.9 TexHuueckue ycTpoiicTBa: TEpMOMETP, OapoOMeETp
3110 [Ipaktuueckne paboTel. WM3mepenue Macchl BO3ayXa
o HccnenoBanye 3aBUCHMOCTH MEXKTY IIaAPaMETPAMH COCTOSHH:
OCHOBbI TEPMOJIMHAMUKN
391 TepmoauHaMuueckas cucreMa. BHYTpeHHSsT SHEPrusi TEPMO
o CIIOCOObI €€ H3MEHEHHUS
322 KonnuecTBo Temnotel u pabota. BHyTpeHHss sHEpTUs 0JHOA"
Bunel Teruonepenauyn: TEMIONPOBOAHOCTh, KOHBEKIIHS, I
323 Tena. YJAenbHas TEINIOEMKOCTh BelecTBa. Pacuér K
TeIionepeaaye
324 [lepBeiii 3aKk0oH TepMoauHaMUKU. [IprMeHeHHe TepBOro -
3.2 o uzonporeccam. ['padudeckas uHTeprperanus paboThl ra3a
TennoBsie MamuHbl. [[pUHINTIBI 1EHCTBUS TETUIOBBIX MAIIUH
325 B TerioBbix MammnHax. KoadduiueHnt nonesHoro aecTBus
mamuHbl. Hukn Kapao u ero KIT/{
3126 Bropoit 3akon TepmoauHamuku. HeoOGpatumocTs mporiecc
o JBUTATETTN. DKOJIOTUYECKUE TPOOIEMBI TEIUIOPHEPTETUKHI
327 TexHUYeCKHe yCTPOWCTBA: JBUTATEIh BHYTPEHHETO CrOpaHE
o KOH/IUITHOHED
3.2.8 [IpakTryeckue padoTel. M3mepenue yienbHOM TemIoEéMKOCTH
#iPartH## AT PET ATHBIE COCTOSHU S BEHLIECBA. ®A30BBIE IT1EF
331 [TapooOpazoBanne u KoHAeHcamus. VcmapeHne W KU
o napooOpa3oBaHusl. 3aBUCHMOCTE TEMITEPATyPhl KUIICHHUS OT ]I
3.3 332 AOCOIIOTHAsI 1 OTHOCUTEIbHAS BIAXXHOCTH BO3yXa. Hachie
333 Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena
o kpuctauioB. XXumkue kpucramibl. CoBpeMEeHHBIC MATEPHAIbI
334 [InaBnenue u KpucTauM3anys. Y JelbHas TEIUIOTA MJIaBICHU




335

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCcTpoWCTBa: TUTPOMETP M TCUXPOMETP,

3.3.6 MOJYYEHUsI COBPEMEHHBIX MAaTE€pUajIoB, B TOM  YHC
HaHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa
4 OJIEKTPOAMMHAMUKA
#i##HPariH##IJIEKTPOCTATUKA
4.1.1 DIeKTpu3anus Tel. DIEKTPUUYECKUi 3aps. [[Ba Buaa anekTpi
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH
4.13 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
415 Onektpuueckoe  mnosie.  Hanpspk€HHOCTH — 3IeKTpUyec
Cynepro3uiuu. JIMHUK HapsAKEHHOCTH 3JIEKTPUUYECKOTO 10
4.1 4.1.6 Pabota cun snexkrpocraruueckoro nodist. [lorenmman. Paznoc
417 [IpoBOAHMKN U TUAIAEKTPUKU B MOCTOSHHOM 3JIEKTPUUYECKO
IPOHUIIAEMOCTh
418 OnexrpoéMkocTs. KoHaeHcaTtop. DIEKTPOEMKOCTB IIOCKOT
3apsKEHHOT0 KOHJIEHCAaTopa
419 TexHuueckue yCTpPOMCTBA: 3JIEKTPOCKOI, 3JIEKTPOMETP, Il
3a3eMJIeHHE HIIEKTPOIPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYi
4.1.10 [IpakTuueckue padbotsl. I3MepeHue 31eKTpoEMKOCTH KOH/IEH
H#HPar##HITOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHI
491 VYcnoBus CymecTBOBaHUS MOCTOSHHOIO 3JIEKTPUYECKOTO TO}
ToKa. [locTostHHBIN TOK
4.2.2 Hanpsoxenue. 3akon OMa 1151 ygacTka Henu
4223 DIIEKTPUYECKOE COMPOTUBIICHUE. Y AETBHOE COTPOTUBIICHHUE |
4.2.4 [TocnenoBarenbHOE, NapaUIEIbHOE, CMEIIAHHOE COEANHEHNE
4.2.5 Pabota snekTpuueckoro Toka. 3akon [xoys — Jlenna
4.2 4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
427 aneKTpoABIKYyIas cuina (nanee — 3J1C) u BHyTpeHHEe COIpC
3akoH OMa 17151 TOJTHOM (3aMKHYTOM) 35eKTpudeckoi 1enu. K
423 ONEeKTpOHHAs IPOBOJMMOCTb TBEPABIX METALUIOB. 3aBl
METaJUIOB OT TemnepaTrypbl. CBEpXIPOBOIUMOCTh
4.2.9 DIIEKTPUYECKUH TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX MTy4
4210 [MonynpoBonuuku. CoOOCTBEHHass W TMPUMECHAs IPOBOIH

CgoiictBa p-n nepexona. [loaynpoBoaHHKOBEIE TPUOOPHI




4.2.11 DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTUYECKAS Ik
4912 OnekTpuyeckuii TOK B raszax. CaMOCTOSTENbHBIM U HE
o PazM4HbIe THITBI CAMOCTOSTENILHOTO paspsiaa. Momuust. [Lia:
TexHuyeckue YCTpONCTBA: ammepMeTp, BOJBTMETP, pe
4213 AJNIeKTpOHAarpeBaTelibHble MPUOOPBI, AIEKTPOOCBETUTEIbHHE
o COTPOTUBIICHUS, BaKyyMHBII JIO/I, TEPMHUCTOPBI
MOJTYITPOBOIHUKOBBIN IO/, FalbBaHUKA
[IpakTuueckue padboTsl. M3yueHne cMemanHOro cCoeAMHeHMs
4.2.14 N3mepenne D/IC uUCTOYHMKA TOKAa U €r0 BHYTPEHHETO COIl
ANEKTPOIIN3a
11 KUIIACC
Kon Koanposepsiemoro
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasjiena 3JIeMeHTa
4 SJIEKTPOAMHAMUKA
##H#Par#t#H#MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA MHAVE
4.3.1 [TocTostHHBIE MarHUTHI. B3anmoelicTBrE MOCTOSTHHBIX MarH
MarnutHoe mnone. Bekrop MarHuTHOM MHAyKuud. IIpunHI
4.3.2 MarHuTHOM WHAYKIMU. KapThHa NWMHUNA MarHUTHOM WH]
MarHuTOB
MarsnuTHoe moje NpOBOJHUKA ¢ TOKOM. KapTuHa nuHUN
433 MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOJIHUKA, I
Opcrena. BaumoaencTBre NpoBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HAaIIPaBJIEHUE
435 Cuna JlopeHna, e€ MOaylb W HampaBlieHHE. [[BrkeHue
4.3 o OJTHOPOJTHOM MarHUTHOM MoJie. Pabora cuisl Jlopeniia
4.3.6 SIBneHue IEeKTPOMAarHUTHON MHAYKIIMHU
4.3.7 [ToTok BeKTOpa MAarHUTHOW UHAYKIIUU
4.3.8 O1C nnaykuuu. 3aKoH 3IeKTpOMarHuTHOM nuaykiuu dapa
439 BuxpeBoe nsnekrpuueckoe mnone. IJC HHAYKIMM B T
o MOCTYMATENILHO B OJTHOPOHOM MarHUTHOM I10JIE
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTH. SBNeHue caMmonHaykiuu. J1C caMOUHAYK
4.3.12 DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 DNeKTpOMarHUTHOE T10JIe




TexHuueckue YCTPOMCTBA: [IOCTOSIHHBIE MAarHi

4.3.14 3JIEKTPOJIBUTATEITb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII, HH]I
ITpakTueckue padoTel. MI3yueHre MarHuTHOTo MOJIsl KaTyll
4.3.15 JICUCTBHSI IIOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM.
AIIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHU A U BOJIHBI
##HPartH#MEXAHUYECKUE U 9JIEKTPOMATI'HUTHBIE KOJIEB:!
511 Konebarenbnass cucrema. CBoOonuble Konebanus. [a
o [Tepuon, yacTora, aMIUIUTYAa U (a3a KojeOaHui
5.1.2 IIpyxnHHBIN MagsTHUK. MaTeMaTU4eCKUI MasTHUK
513 VYpaBHeHHe rapMOHHUYECKUX KoJjebanuil. Kunemaruueckoer
o K0JIeOATEIbHOTO JBMKECHUS
514 [IpeBpaiieHre »HEPruM MpH TapMOHUYECKUX KouseOar
o KoJIeOaHUH UCXOTHON BEIMUMHBI C aMIIUTYIaMH KOJIeOaHMUi
Konebarenbublii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE
5.1.5 K0J1€0aTeJIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHHYECKU
konebanusamu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHMsI SHEPTUHU B UI€aJTbHOM KOJIe0aTeIbHOM K
5.1 517 BeiHyXIeHHbIE  MexaHHueckue KojebaHus. Pe3oHaHc
o BbIHYX1€HHBIE 3I€KTPOMAarHUTHbIE KOJIEOaHus.
5.1.8 ITepemennsbIil Tok. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.
51.9 Mo1HOCTh IEpEMEHHOr0 TOKa. AMIUIMTYAHOE U JIEHCTBYIO]
o HAIPSOKECHUS
Tpancopmarop. IIponsBoactso, nepegaua u norpedieHn
5.1.10 OKOJIOTUYECKHE PHUCKA TIPU IPOU3BOJCTBE DIEKTPHUEC
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU
5111 Texnuueckue  ycTpoWcTBa:  cedicMorpad,  dJIEKTpUYU
o 3IeKTpoIepeayd
[TpakTuyeckue padotel. MccnenoBanne 3aBUCUMOCTH TIEPHO,
5.1.12 Ha HUTH OT JJIMHBI HUTH U Macchl rpy3a. VccienoBanue mne
MOCJIEIOBATEIbHO COeITMHEHHBIX KOHJIEHCATOpa, KATYIIKU U
#H#HPartH#MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJII
591 MexaHuyeckue  BOJHBI,  YCJIOBHUS  PACIPOCTPAHEHHM:
o pacrpoCTpaHeHMs U JAJIMHA BOJHBL. [lonepednblie u mpo0ib!
5.2 52.2 ###Par### nrepdepenius u audpakiius MEXaHUUECKUX BC
523 3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. Ten
594 ONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBHS U3IY4YEHUS SJIEKTPOM

opueHTalus BeKTOpoB E, B ¥ v B 2JIEKTPOMarHuTHON BOJIHE




CBoiicTBa 2JIGKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, IIpE

325 nudpakist, uaTepdepenist. CKOPOCTh AIEKTPOMATHUTHBIX
596 IIxana 31€KTpOMarHUTHLIX BOJIH. IIpuMeHeHue anexkTpomal
o OBITY
597 [TpuHIMOBI  pazuocBsI3M W TeleBUAEHUA. Paauonok:
o 3arpsA3HEHUE OKPYKAKOLIEH CPeIb
TexHuueckue ycTpoicTBa: My3blKaJlbHbIE HHCTPYMEHTBI, YiI
5.2.8 B TEXHMKE U MEAMLUHE, paaap, paJuolnpUEMHUK, TEJIEBU30]
neyb
#i#HPar#H#HOIITUKA
53.1 [IpsimonuHetHOE pacpocTpaHEeHHE CBETa B OJJHOPOJIHOM Cpe
530 Otpaxxenue cBeTa. 3aKOHbI OTpakeHusi cBeta. IlocTpoeHue
o 3epKaie
533 [Ipenomnenue cBeta. 3aKOHBI IPENOMJICHHUS CBETA.
o [PETOMIIEHUS
534 [TonHOE BHyTpeHHEee oTpaxkeHue. [IpenenbHblil yroi noiaHor
535 Hucnepcust cBera. CnoxxHbIN cocTaB O6enoro ceera. L{Bet
CoOuparone M paccewBarolye JTUH3bL. TOHKas JMH3a.
53.6 onTuyeckas cuia TOHKOW suH3bL. IlocTpoeHune u300pas
53 paccenBaromux JuH3ax. Dopmyna TOHKOH JMH3bIL. Y BeInuYer
. 5.3.7 IIpenensl IpUMEHUMOCTH T€OMETPUYECKON ONTUKHU
Wnrepdepennus cBera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBHUS
53.8 U MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT JBYX
HCTOYHUKOB
53.9 Hudpaxnus cBera. [JudpakunoHHas pemeérka. YcCIOBE
o MaKCHMYMOB TpH TaJJICHUU MOHOXPOMATHYECKOTO CBETA Ha )
5.3.10 [Tonspuzanus ceera
5311 TexHuueckue yCTpoWcTBa: OYKHM, Jymna, QoToamnmnapar,
o MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHA
5312 [IpakTueckue paboTel. M3mepeHue nokaszaress mpeaomiieH
o n300pakeHuii B muH3ax. Habmoaenue nucnepcun ceta
SJIEMEHTHI CIIELITUAJIBHOM TEOPUU OTHOCHUTEJIBHOC]
I'paHunel  NPUMEHMMOCTH  KJIACCHYECKOM  MEXAHUKY
6.1 OTHOCUTEJIBHOCTH: MHBAaPUAHTHOCTb MOJYJS CKOPOCTU CE
6 OTHOCHUTEJIBHOCTH DWHINTECIHA
6.2 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHY
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI




CBs3p Macchl C SHEpruei W HMITYJIbCOM CBOOOJHON

6.4 .
CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
H#Par###IJIEMEHTBI KBAHTOBOI OIITUKU
711 ®otonsl. opmyna [lnanka cBsizu sHEepruu (PoToHA C
UMITYJIBC (pOTOHA
710 OtkpeiTie W wuccaenoBanue ¢Goroddpdexra. ONBITH
71 doroaddexra
7.1.3 Ypasuenue DiiHinTeitHa s poroaddexra. «KpacHas rpanr
7.14 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE JIEUCTBUE CBETA
7.1.6 TexHuuyeckue ycTpoicTBa: (OTOANEMEHT, POTOAATUUK, COTIE
CTPOEHHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pe3epdopaa o ncciemnos:
IInanerapnas mozens aTroma
[Toctynatel bopa. U3nydenne u noriomnieHrue GOTOHOB MPH
7.2.2 YpOBHSL 3Hepruu Ha Apyroil. Bunel cnektpos. Crektp
BOJIOpOJa
7.2 - o
793 BonnoBele cBolicTBa yactull. Bomuel ne bpoist. Kopmycky
Judpaxus 31eKTPOHOB Ha KpUCTaJLIax
7.2.4 CrioHTaHHOE U BBIHYKICHHOE U3Iy4YEHHE. Y CTPOMCTBO U IIp!
795 TexHU4YeCKne YCTpOWCTBA: CIEKTPATbHBIN aHaIu3 (CIEKT]
KOMIIBIOTED
7.2.6 [TpakTuueckue padotsl. HabmogeHne TMHEHYaToOro CreKkTpa
ATOMHOE A1PO
7.3.1 MeTtop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTH
OtkpeiTHe pamuoakTuBHOCTH. OmbITel  Pesepdopma 1
7.3.2 paanoakTuBHOro m3nydyeHus. CoiicTBa anbda-, OeTa-, T¢
PaZMoaKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
733 OTtkpeITHE TPOTOHA M HeWTpoHA. HykiloHHas monens sapa
73 3apsap sapa. MaccoBoe uncio siapa. M3oromnsr
734 Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIHN OeTa-pacmnan
paZvoaKkTUBHOIO pacnaja
7.3.5 OHeprus cBsI3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt v
7.3.6 SAnepubie peakuuu. JleneHue u CUHTE3 Azep
737 Snepubiii peakrop. TepmosaepHsiii cuntes. [IpoGiiembl

SHEPreTHKHU. JKOJIOTMUECKUE aCeKThI SEPHOI SHEPTETUKH




7.3.8

OnemeHTapHble yacTULbl. OTKpbITHE TO3UTpoHa. DyHIaMeH

TexHuuyeckue ycTpoicTBa: qO3UMETp, kamepa BunbcoHa, s

7.3.9 Sonba
7.3.10 [TpakTuueckue pabotsl. MccnenoBanne TpeKOB 4acTHIl (TI0 T
OJIEMEHTbBI ACTPOOU3NKIN
8.1 Bun 3Bé3nHoro Heba. Co3Be3nus, ipKue 3BE3/IbI, IIAHETHI, U
22 Conneunas cucrema. [lnanersl 3emHOl rpymnmnsl. [lnaneTs
' KapJMKoBbIe Tu1aHeThl. Masbie Tena CoTHEUHON CUCTEMBbI
8.3 Counnrie, dpotocdepa u armochepa. CoHedHass aKTUBHOCTh
8.4 Ucrounuk sneprun CosHua U 3BE3]T
3BE3/bI, X OCHOBHBIC XapPAKTEPUCTUKH: MAcCCa, CBETUMOCTE
8.5 B3aMMOCBA3b. JlMarpaMma «CHEKTPaJIbHBINH KIAcC — CBETI
' [IOCJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMO
[OCJIEI0BATEIbHOCTH
2.6 #i#HtPar##iBuyrpennee  crpoenne  3BE3a.  CoBpeMeH
' MIPOUCXOKACHUH U 3BOItoUUU CoJIHIA U 3BE3/. DTallbl )KU3H
Mneunenii  Ilyre — Hama [T'anaktuka. CrnupanpHas
8.7 pacnpezeneHue 3BE31, raza u nbuid. IlomoxxeHne u aBMXKe
[Tnockas u cheprueckas moacucteMsl ['anakTuku
8.8 Tunel ranaktuk. PaguoranakTuku u kBasapbl. YEpHBIE ObIPE
Bcenennas. Pacuiupenne Beenennoii. 3akon Xa06sa. Pazoe
8.9 panuyc Bcenennoii, Teopust bonbmoro B3peiBa. Mojen
PennkroBoe nznydenne
2.10 Macmrabnas ctpykrypa Bcenennoii. Meraranaktuka.

aCTPOHOMHUU




HHPOBEPSAEMBIE HA EI'D 1O PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Konx nposepsiemoro
TpeOOBaHNS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPEIMETHBLIM pe3yjibTaTaM 0CBOCHHUS C
nmporpaMmmbl CpE€aHET0 0611(61"0 oﬁpasonaﬂnﬂ

ChopMupoBaHHOCTh YMEHUN PACIIO3HABATH (PU3UUECKUE SIBICHUS (TIPOILI
V3y4YEHHBIX 3aKOHOB

Brnanenue ocHoBomosararomuMu  (PU3UYECKUMHU  TOHSATUSMU M BEJl
(bu3nvecKne mporeccs

ChopMupoBaHHOCTh YMEHHI MPUMEHSTH 3aKOHBI KJIACCUYECKON Mexar
TEPMOAMHAMHKH, ODIIEKTPOJUHAMUKU, KBAHTOBOM (U3MKM s aHa
MUKPOMHpA, MaKpOMHUpAa U MeraMupa, pas3iuyaTh YCIOBUs (TpaH:
(u3MUecKUX 3aKOHOB, MOHMUMATh BCEOOIIUU XapakTep (yHIaMEHTAIbH
WCIOJIb30BaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBaTh (DU3MUECKHE TP
TIOJIOKEHHU S, 3aKOHBI M 3aKOHOMEPHOCTH

CdopmMHupoBaHHOCTH YMEHUS pa3indarh YCIOBUS MPUMEHUMOCTH MOJIEI
(stBNeHUI)

ChopMupoBaHHOCTh YMEHHs pelaTh pacy€THblE 3aJaud C SIBHO
¢u3nyeckoil MoJIeNIbl0: Ha OCHOBAaHMWHU aHAIM3a YCJIOBHUS BBIOMpATh (U
TpeOOBaHUAM 3a7ayM, MPUMEHATh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHO
TEOpUN MpPU HCIOJNB30BAHUM MATEMAaTHUECKUX METONOB PEUICHUS -
OCHOBAHMHU MMEIOIIUXCS JaHHBIX, aHAJIM3UPOBATh PE3YNbTAaThl U KOPP
Y4ETOM IOJIYYEHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHbIE 3a7auu, TpeOyOIIe MIPUMEHEHNS 3HAHUM U3 pa3
(1)I/ISI/IKI/I, a TaKXKE€ MHTCrpanuu 3HAHWH W3 ApYTrux npeaMeEToOB €CTCCTBCHE
JIOTUYECKYIO LETOYKY PACCYKIICHUN C OMOpPON HA U3YYEHHbIE 3aKOHHBI,
SIBJICHUS

BraneHne OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHHMSI, HCIIOIb3YeMbIMU
KOCBEHHbBIE M3MepeHHs (PU3UUECKUX BEIMYUH, BHIOUPAsT ONTHMAIBHBIN
W3BECTHBIE METOJbl OIICHKHM TOTPEUIHOCTEH W3MEpeHHi, MPOBOIHTE
(U3MUECKUX BEIWYHMH C WCIOJIB30BAaHUEM TMPSMBIX H3MEPEHHUH, OO0BSIC
UCTIONIB3YS (PU3MUYECKHE TEOPHH, 3aKOHBl M TIOHATHUS, M JeJaTh
0e30macHOro TpyAa NpH TMPOBEACHHM WCCIEIOBAHMW B paMmKax yded
HCCHCHOB&TGHLCKOﬁ ACATCIIBHOCTH C HCIIOJIb30BAHUEM I_[I/I(prBBIX
71a00paTOpPHOro 000PyIOBAHUS

CdopmMupoBaHHOCTh YMEHUI aHAIU3UPOBATH U OLEHUBATH MOCIIEICTBUS
NEeSTeIbHOCTH 4YEJIOBeKa, CBA3AHHOW C (DU3MYECKUMHU MPOIECCaMy
0€30MacCHOCTH; TMPEACTaBICHUH O palloOHAJIbHOM MPUPOJIOTIONH3(C




WCIIOJIb30BAHUN JIOCTMDKCHUH HAYKH M TEXHOJOTMH JUIS JalibHEHI
oOmiecTBa

OBnaneHue pa3IUMYHBIMH CIIOCOOAMH  paboOThl ¢  HHOpPMAIUCH

9 WCIOJb30BAHUEM COBPEMEHHBIX HWH()OPMALMOHHBIX TEXHOJOTHIA; pa
aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOJIy4aeMoi nHpopMamu
ChopMupoBaHHOCTh YMEHHI MPUMEHSATH OCHOBOIIOJIATAIONINE aCTPOH

10 3aKOHBI JUJISl aHaju3a U OOBACHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXO

CHUCTCMAx, B MEKTaJIaKTHYECKOM cpeac,; ABUXKCHUA HeOECHBIX TEJ1, O3BOJIIC




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'D 11O ®DU3BUKE
Koxa
pasnena/re Koxa yjaemenra IIpoBepsieMblii 3J1eMEHT COAECPKAHMS
MBI
1 MEXAHUKA
1.1 KNUHEMATUKA

Mexanuueckoe naBmkeHHe. OTHOCUTEIHLHOCTH MEXAHUYEC
oTcuéra

MaTepI/IaJ'IBHaH TOYKa.

Eé paamyc-BeKTOp:
Fle)= =) Ae )=o),

TPacKTOpHA,

IEPEMETICHIIC!
AF=F(t))—7(t))=r)—F =
= (Ax, Ay, Az),

OVTE.

CroxeHHe NepeMeIneHHH:

& =4 + 4,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

U=— =ﬁ'=(u}_.u1_.u:).

x,. aHANOTIYHO v, =V, U.=Z,.

e
I
=&
—
I

CroeHne cKopocTeil: o, = o, + 5, .

Beraucnienue nepeMenieHus 1 myTd MaTepuaIbHON TOUYKH MTPH
BJIOJIb OCH X TIO TPpauKy 3aBUCUMOCTH Vx(t)




- _ AD
YCKH[JEHIIE MaTEepPHAMBHOI TOYKIL: a = ﬁ_\J = =
r t—0

Au C .
a =—3 =(v,).". aHanormaHo a, =(v, )", a.=(v.)
At Ar—{ '

PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE:!

x(t) = xg + Voyut

x(1)

U, (t) — vg, = const

(®)




const

PaBHOYCKOpeHHOC HpﬂMOJ’IHHCﬁHOC JBHXKXCHHUC:

at
x(t)=x,+u,t +——

v (t)=u, +at

a, = const

Ulz.'c - Lﬁzx = 2{":( ["i’-l - "i’-l]

L =
HPII IBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S = 1—,}

o

CBobogHOe majieHne. Y CKOpeHue CBOOOTHOTO TaJCHUSI.

Yi_ o owv
g
Yo ¢
o Xo JE-

JIBukeHwne Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:

-

[.‘r{f} =X, Uyt =X +tU,cosa-f

Fa ,
V() =y, Ut + g—‘} =1, + U sina- r—ng

v (t)=u, =uy,cosa

v(f)=v,, +gf=v,sina— g

g.=0
g =—g= const




KpuBonuHeliHoe nBUXKEHUE. [[BUKEHNE MaTepUaIbHON TOYKH

YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:
v = wR

wR

HpI/I PaBHOMCEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTH

21 5
w=—=2mv
T
w
2o
. LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKH:
v? "
auc = H = w*R




R
. [losTHOE yCKOpEeHHe MaTepruaIbHON TOYKH

1.1.9 TBépnoe Teno. [locTynmarenbHOe U BpalaTeIbHOE JBUKEHUE T
1.2 JMHAMUKA
191 Nuepumnaneubie cucremsl orcuéra. [lepsoiit 3akoH HeroToHa.

T"amunes

1.2.2

Macca tena. IIToTHOCTE BeliecTBa:

)
I
~I 3




1.23

Cuna. [IpuHiun cyneprno3uuuu Cui:

- -

FpaBHO[leﬁCTB = Fl + F2+- -

paBHoJElC

TB




1.2.4

Bropoii 3akon HetoTona: 1y MarepuanbHoit Touku B ICO

>

Fl = mal

Ap = FAt




At
npu

F = const

const

1.2.5

—e e
F:l?. F 21

Tperuii 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOYEK:

Fiy = —Fy




3aK0H BCEMUPHOTO TATOTEHUSI: CHIIBI IPUTSHKCHUS MEXK]TY TOU(
mim,
F=¢G 72

1.2.6

Cuna tspxkectu. LleHTp TskecTw Tena. 3aBUCHUMOCTb CHJIBI

MOBEPXHOCTHIO IIIAHETHI paguycom RO:
GMm

"9 = R, + h)?2




mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

F
1.2.7
—kx
Cuna tpenus. Cyxoe TpeHue.
1.2.8 Cwita TpeHUs CKOJIbKEHUS

Fp = uN

p=




uN

Cuita TpeHus OKOS:

1.2.9

E, < uN

F

<
UN

Koadunuent tpenus

JlaBneHue:

P=7%
p




1.3

CTATHUKA

1.3.1

F
MOMEHT CHIIBI OTHOCUTEIBHO OCH BPAIICHHS:
IM| = Fl, rae | — mnedo cuisl

OTHOCHUTEIILHO OCH, IPOXOAIIeH uepe3 Touky O mepreHIuKysip

1.3.2

[lenTp macc Tena. LleHTp Macc cucTeMbl MaTe€pHaTbHBIX TOYEK

myr + mypry+...
my; +my+...

T,







B onHOpOAHOM OJIE TSIKECTH

>

( g= const)

const)
IIEHTP MAacC TeJla COBMAJIAET C €r0 MEHTPOM TSHKECTH

1.3.3

VYcnous paBHoBecus TBEpaoro tena B MCO:

(M, +M, +...=0
|F+F+...=0

HH#HPart#1.3.4

3akoH [lackana

HH#HPar#H#1.3.5

JaBnenue B xuakocTu, nokosimieiics 8 UCO:
P =Po t pgh




pgh

HH#HPar###1.3.6

3akoH Apxumena:

-
-

FApX = _PBbI'I‘eCH

€CIIM TEJIO U KUAKOCTh nokosATcs B 1CO, To
FApx = ngBbITeCH




pgV

BbI

TEC

VYcnoBue nnaBaHus Tell

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

HH#HPar#Ht#1.4.1

NMiynbsc MaTepralbHON TOYKU:

HiHParf##1.4.2

Nmnynbc cucteMsl Te:

- - -

p=p1t+p2t..




HiHPar##1.4.3

3aK0OH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

B CO

- -

Ap =4 (pl + p2+- ' ) = FlBHe]_[IHAt + FZBHeIJ.[I—




A(




2B

HC

At

B UCO , ecnu
Ap=A(p1+p2+...) =0

A(




+
0
, €CJIIN
FlBHeLLIH + FZBHeLuH+' = 0
F
18
HE
1IH
+




2B

HE

PeakTuBHOE ABMXKCHUE

F
V;‘i_?;(x‘

Pabora cuiibl Ha MaloM NEepeMCIICHUN

A=|F|-|.-i}7|-c05 a=F, -Ax

HH#HPart#1.4.4

{E'

D
MOIITHOCTD CHUJIBL;

€CJIM 33 BpeMsl
At
1.4.5

At
pa60Ta CHUJIBI USMCHACTCA HAa , TO MOIIIHOCTH CHIJIbI

Ad
P=—o =F-vu-coso
ﬁf Ar—=

1.4.6




Kunernueckas OQHCPIruAa MaTepHaHBHOﬁ TOYKH:




3aKOH N3MEHEHUS KUHETUYECKOW YHEPTUU CUCTEMbI MaTEepHaIl
=Al+A2+ ...

1.4.7

[ToreHManbHas 3Heprus:
JUISL IOTEHIIMATBHBIX CUII

A12 = E1n0TeHu - EZHOTeHu_= AE]'[OTEHLI

lnor

CHIY

2mor

€HI[

AE

IoT

€H

[ToTeHmanpHas YHEPTUS MaTEPUATHLHON TOYKHA B OJTHOPOIHON




El'lOTeHLl = mgh

oT

C€H

mgh

[ToreHnmanpHas SHEPTHUS YIIPYTO 1eHOPMUPOBAHHOTO TEJIA:

kx?
EHOTeHu = T

ToT

CH




3aKOH U3MEHEHUS U COXpaHCHUA MEXaHUYECKOU OHECPI'UH:
Euex = By + Emm—m-

1.4.8 B ITICO AEyex = Ascex menoresmn. cuns
B IICO AE,ex =0, eC Agcex menoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHMA 11 BOJIHBI

["apMonnueckue KoneOaHusT MaTEPUATBHOM TOYKHA. AMILT

Kunematudeckoe onucanue:
x(1) = Asin| et +o, ).

v =x/.

a(H=(v,), =—a'x(f) =a, +0'x=0,
I/I€ X - CMEIIEHUE U3 PABHOBECHSI.
JlnHaMu4yecKoe ONKCcaHue:

ma, = —kx,
ma
1.5.1

_kx’
i (s

k = mw?

k

mam
. 9TO 3HAYHT, YTO

F, = —kx.




—kx.

DHEpPreTUYecKoe OMUCAHKE (3aKOH COXPaHEHUSI MEXaHUYECKO]
2 2 2 2

CBs3p aMIUIMTYABI KOJIEOAHWI CMEILIEHUS MAaTepUabHO!
Kosie0aHui e€ CKOPOCTH U YCKOPEHUS:

v =mA. a _=oA4

max

ITepuon 1 yacToTa KoJieOaHUH:
2m 1

0 A%

[Tepuon Manbix cBOOOIHBIX KOJIEOAHUN MaTEMAaTUUECKOTO Mas

T=21J7

r-ql—\.,

1.5.2
[Teproa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MAasiTHUKA:
m
T=2n]—
k
1.5.3 Bremnyxaennsie konebanus. Pesonanc. PezoHancHas kpuBas
[Tonepeunsie 1 PO 0bHBIE BOJHBL. CKOPOCTH PACIIPOCTPAHE]
v
A=vl =—
v
A
1.54




Wutepdepennst u audpaxiyst BOJIH

1.5.5 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJISIPHAA ©®U3MKA. TEPMOJNHAMUKA
2.1 MOJIEKVYJISIPHAA ©U3UKA

2.1.1

Mogenu cTpoeHus ra3oB, KUJAKOCTEN U TBEPABIX Ted. IIycTh T
(Teno) cocrout U3 N OAMHAKOBBIX MOJIEKYJ. TOrjaa KOJIU4ecT
N m
vV==—=—
Ny




rac

— 4ucio ABorajapo, m — Macca CUCTEMBI (Tena),

U

U

— MOJIIpHaA MacCa BCIICCTBA

2.1.2 TermoBoe NBH)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BzaumojeiicTBue yacTuIl BelecTBa
2.14 Juddysus. bpoyHoBckoe nBUKEHME
2.1.5 Mopenb naeansHoro raza B MKT
CBsi3b MEXAy JaBJICHUEM U CpeAHE KHUHETHYECKOU °
TEIJIOBOTO ABUKEHUSI MOJIEKYJT UCAIBHOTO ra3a (OCHOBHOE Y]
p= L g = En{ ey ineo
30 31 2 3
216 rae m0 — Macca OJTHOM MOJIEKYJIbI,

=]
I
<|=




- KOHICHTPpAa U MOJICKYJI

2.1.7 AbGcomotHas Temnepatypa: T =t +273K

CBs13b TEMIICpAaTypbl Ta3a CO CpCI[HCfI KHHETHYCCKOM
TCIIJIOBOI'O0 ABUIKCHUA €TI0 MOJICKYJIL:

5
- ]
2.1.8 Eppe =| —— | == kT
L2
2.1.9 VYpasuenue p = nkT

Mopens uaeaabHOTO T'a3a B TEPMOIAUHAMUKE:

| VpapHeHHe MeHmereera — Kianepora
| BRIperKeHHe 719 BHYTPeHHEH SHepIHH

VpaBHeHne MeHeneeBa — KmaneiipoHa (IIpHMeE

JaICH):
RT
pV="_RT =vRT =NkT, p=P"2
1 1

2.1.10 : ;

BripakeHie 114 BHYTpeHHell 3HepTII 0HOATOMHO!

raza (IIpIMeHIIMEIe (QOPMEI 3aIIICH);

U=3vrRr =2 Mer =3 RT =ve 7= 2 pv

2 2 2 2
3akoH /lanbTOHA 171 TaBJICHUSI CMECH PA3pPEKEHHBIX Ta30B:

2.1.11

p=pt+pt..




2.1.12

W3omporieccsl B pa3peKCHHOM Ta3e C MOCTOSIHHBIM YHCIIOM
KOJIMYECTBOM BEIIIECTBA V):

uzorepMma (T = const): pV = const

nzoxopa (V = const):

p
— = const
T

const




n3obapa (p = const):

= const

const

I'padmueckoe npeacrasaeHue uzomnpoueccos Ha pV-, pT-u VT-

OOBbeIHEHHBI ra30BbIA 3aK0H:

vV _ ;
7 = cons

const

JJIA ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

2.1.13

HaCI)IH_[eHHBIe N HCHACBIIICHHBIC IIapbI. KauecTtBenHnas

JABJICHUSI HACBHIIIEHHOTO TMapa OT TeMIepaTyphl,
HACBILIEHHOTO Mapa

nux

E




2.1.14

BaaxnocTts BO3ayXa.

OTHOCHUTENbHAS BIAXKHOCTD:

-

p
HAaCBIIIIT
apa
(D)
p
I
(1)
p

HACBIILIT

apa

(7

d)_

— prlapa (T) — pnapa (T)
pHaCbIH.[Hapa (T) pHaCbILLlHapa (T)




1S}

o

(7

N3MeHeHue arperaTtHbIX COCTOSHUM BEIIECTBA: HMCIAPEHUE

2.1.15
KUAKOCTU
2.1.16 M3meHeHue arperaTHeIX COCTOSIHUM BEIIECTBA: TUIABJICHUE U K
2.1.17 ITpeoOpa3oBanue sHeprun B (ha30BbIX NEpexoaax
2.2 TEPMOJNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
222 BryTpeHHss dHEeprus
293 Tennonepenaya kak crnocod M3MEHEHHs] BHYTPEHHEH SHEpri
KoHBek1ysl, TEmIonpoBOIHOCTb, U3JIy4EHUE
KonngecTBO TEIIOTHI.
VY nenbHas TEIIOEMKOCTh BEILIECTBA C:
Q = cmAT
224 0
cmAT
VnenwpHas Terora nmapoodpazoBanus L: Q = Lm.
2.2.5 VY nenpHas TeruioTa miaBiaeHus A: O = Am.
VY nenpHas TenjaoTa Cropanus Tommsa q: Q = gm
OnemeHTapHas paboTa B TepMOJIUHAMUKE:
2.2.6 A =pAvV




'

pPAV

Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMms

2.2.7

AU

U

IlepBbIil 3aKOH TEPMOJIMHAMUKH:
Q12 =4Us3 + A1y = (U —Up) + Ay




U

A

Anmnabara:

Q12 =0= Ay, = (U — Up) = AUy,




A

AU

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble npoueccs

[TpuniMne! aeiicTBrs TennoBbix mamuH. KIT/:

I_]:ABJ.D;H:B:I'[ =--HaI‘p_|--!H:HI| |«.xcm|
229 Oy Oy Oris

MakcumanbHoe 3Hauenue KII1JI. [{ukn Kapno:
I .. —T T
- warp Hon T
2.2.10 MAXN = Ngggey = — ——— = 1———
Taars Tary

YpaBHEHHE TEIUIOBOTO OallaHca:
Q1 +Q2 +Q3+: 0

2.2.11




DJIEKTPOIAMHAMUMKA

3.1

OJIEKTPUYECKOE TIOJIE

3.1.1

OnexkTpu3anys Tel U €€ MPOSABICHUSA. OJIEKTPUUECKUN
DIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHUS JIE

B3anmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa:

B OTHOPOAHOM BCHICCTBEC C zmaneKTquecxoﬁ IMPOHUIIACMOCTD
&

3.12
G| 12 1|49,
F — ﬁ,_ |f1_ — e e
= Anes, -
3.1.3 OnekTpuueckoe noiie. Ero neiictere Ha 3JIeKTPUUECKUE 3apsil
3.1.4 Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS:




>

. F

erpo61-u)u?1
q
pod
HBIH
[Tone TouyeuHnoro 3apsna:

q

E.=k—=

T T'2




OJHOPOIHOC ITI0JIC:

-

E = const.

const.

KapTrHbl TMHNI HANPSY)KEHHOCTH ATUX MOJIEN

q(¢

IToTeHIINAIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh MOTEHIMATIOB U HANPSHKEHUE:
Aip = q(¢y — ¢3) = —qlddp = qU.




IToreHnuanbpHas OHCPIuA 3apiaga B 3JICKTPOCTATUYCCKOM II0JIC:

W =q¢
w
q¢
A=—AW
A
~AW
HOTCHHI/I&J‘I SHGKTpOCTaTI/I‘IeCKOFO I10JIA:
w
¢=—
q

-




CBs13b HaHpﬁ)KéHHOCTI/I 10J14 n PasHOCTU IIOTCHIIY

anekrpocrarndeckoro moyst: U = Ed

HpI/IHHI/IH CYNCPIIO3UIHHU SJICKTPUICCKUX TIOJIEH:

E :E1+E2+...,¢ :¢1+¢2+...




<

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUUCCKOM I10JIC.

VYcnoBue paBHOBECHS 3aps0B: BHYTPU ITPOBOJHUKA
Et=0

0
, BHYTPHU ¥ Ha OBEPXHOCTH IMPOBOJHUKA ( = const

I[I/IE)J'ICKTpI/IKI/I B 3JICKTPOCTATHYCCKOM IIOJIC. I[I/IBJ'IGKTpI/I‘-ICCKa
€

Konpaencarop. 91eKTpo€MKOCTh KOHAEHCATOPA!
q

C=—

U




eC

DeKTPOEMKOCTD TNIOCKOTO KOHICHCATOpA!

_ €55 C
= P = &(y




3.1.10

Hapanneanoe COCAMHCHUEC KOHJACHCATOPOB!:
q=q;+ QZ+---!U1 = UZ :---;Cnapajm - Cl +

map




IlocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

1 1
U=U1+U2...,q1=q2=,__’c :C—_|_z
ocJa 1







3.1.11

OHeprus 3apsKEHHOr0 KOH/IeHcaTopa:

We

_qU _CcU* ¢*

2

2

2C







3AKOHBI TIOCTOAHHOI'O TOKA

Cua Toka:

=24

32.1 Aty

[Tocrosunsiil TOK: I = const
Jnst mocrosiHHOTO TOKA q = It

YcanoBus CYIICCTBOBAHUA BJICKTPUICCKOT'O TOKaA.

322
Hanpsokenue U u OJIC E

3akoH OMa aJ1d y4acTKa LeMu:

~

3.23

DJIEKTPUUYECKOE COMTPOTUBIIEHHUE. 3aBUCUMOCTh COIPOTHUBIICHH
OT €ro JUIMHBI U CeYeHHUs. Y AebHOE COMPOTUBIICHNE BEIIECTB!

l
R=p§

=

324




Hctounuku Toka. DJ1C ucrouyHuka Toka:

ACTOpOHHl/IXCHfI

q

E =

3.2.5

CTOPOHHUXC

inlg

BHyTpeHHee cConpoTUBIIEHNE HCTOYHUKA TOKA

3axon OMa AJ1s OJTHOM (3aMKHYTOM) AsiekTpudeckoit nenu: E

Rr

3.2.6 I




3.2.7

Hapanneanoe COCIMHCHUEC ITPOBOJHUKOB!

I=11+12+.,Ul=U02=.,,
1 1 + 1 4
Rnapa}m Rl RZ

nap




HOCHCHOB&TCHBHOC COCAUHCHUC ITPOBOJHUKOB:
U=Ul+02+.,11=12=..,
Rl‘IOCJI = Rl + R2+




3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.

3akon Jxxoyns — Jlena:
Q = I?Rt

I

Rt

2

Ha pe3uncrope
R:Q=A=12Rt=1Ut=7t

I




3.2.9

MOUIHOCTB AIEKTPUYECKOTO TOKA!
Ad .

P=— =1IU
Az Ar—0

Tenmopas MOIITHOCTB, BbIACIIIEMAasd Ha pE3UCTOPC:

p-rr=Y _1u
R

MoOIIHOCTh UCTOYHHKA TOKA!

M"Tﬂ-ﬂt
p=—c=  _Ff
At

Ay

3.2.10

CBOOO/IHBIE  HOCHUTENM  DJIEKTPUUYECKHX  3apsJiOB

B

I

MPOBOAMMOCTH TBEPABIX METAJIOB, PACTBOPOB M PACILI

[TonynpoBoauuku. [1oynpoBOJHUKOBEIN U0

3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHnueckoe B3auMOJEHCTBUE MarHuTOB. MarsutHoe




HHAYKIOUU. HpI/IHI_II/Il'I CYIICpIO3NIHNU MAarHMTHBIX TIOJICH:

B = B1 +B2+...

JlvHMM WHAYKOMM MarHUTHOro mnousis. KapTuHa nuHui wui

IIOJIOCOBOT'O M HOI[KOBOO6pa3HOFO IOCTOAHHBIX MAarHuTOB

332

OneiTr Opcrena. MarHuTHOE TOJE MPOBOJHMKA C TOKOM.
MarHUTHOTO IOJI1 JUIMHHOTO IPSIMOTO INPOBOJHUKA H
MPOBOJIHHUKA, KATYIIKH C TOKOM

333

Cuna AMrepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina




[Blsinao.
, TJIE 0 — YTOJI MEX/1y HAaIPaBJICHUEM ITPOBOHUKA M BEKTOPOM

B

Cuua JlopeHua, €€ HanpaBJI€HUE U BEJIMYNHA:
Frop = |q|vBsina

334
| gl vBsina
/1€ 0 — YTOJI MeX/1y BEKTOpaMu

+




. [[BI/I)KCHI/IG SapH)I(eHHOﬁ JaCTUllbl B OATHOPOAHOM MAarHUTHOM IIC

OJIEKTPOMATHUTHA A MHYKINA

IToTOoK BEKTOpa MarHUTHOW MHIYKLIMH:
® =B, S = BScosa

)
B
34.1
S
BScosa
7 B
o/
G
34.2 SIBnenue anexkTpoMarHuTHOM HHAYKIMK. DJ1C nHayKImMu
3aKOH AJEKTpOMarHuTHOW nHAyKuuu dapajes:
AD ,
343 E=—\r| =i
At A=)

 pr

O/1C uHAYKIHMH B IPSMOM MTPOBOAHUKE ATUHOM |, ABIKYIIIEM(




)

B OJTHOPOJIHOM MarHuTHOM TmoJje B:
|E;| = Blvcosa

Blvcosa

, TJIE 0. — yTroJI MeXly BEKTOpoM B 1 Hopmaibto

n




K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHI

lnv
u
; €CIIU
l
1
1
B
, 1




TO
|E;| = Blv

Blv

34.5

[IpaBuio Jlenna

3.4.6

NHIyKTUBHOCTB:

~| B

B~

, umu O = LI

Camounnykuusi. 9J1C caMOMHAYKINHN:
AT

E =—L—| =-LI
Af

ol L

L

Af—l)

3.4.7

9Hepr1/151 MAaravMTHOTI'O IOJISA KaTYIIKU C TOKOM:




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbI

3.5.1

KonebGarenbupiii  kKOHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIC
KOJIe0aTeIbHOM KOHTYDE:

v s [ %

|q| 1) =q,,, Sm| el +q,)

AN )

\I

I(t)= g, = aq,_cos( ot +q@,) =1 cos(wr +q,)

®opmyna TomcoHa:

T =2nVLC




2w

LC

, OTKyJ1a

LC




CBs3p aMIUIMTYJBl 3apsiia KOHAEHCATOpa C aMIUIUTYIOH ¢
AJIEKTPOMATHUTHBIX KOJICOAHHSIX B UACATLHOM KOJIeOaTeIbHON

1

TEX

£}

ff:l'l'la.?&. =

3aKkoH COXpaHCHUA DHEPTHUH B UACAJIbHOM KoJIe0aTeIbHOM KOH

3.5.2
3.5.3 BbIHy)X1€HHbIE 3J1IeKTpOMarHuTHeIe Kojiebanus. Pesonanc
[Tepemennslii Tok. [TpousBoacTBoO, nepenada u noTpedIeHue 3
72 2 -2 2
3.54 CcU N LI _ cU~™__. _ Li-___ — const.
2 2 2
CBoiicTBa  JJIEKTPOMAarHWTHBIX  BOJH.  B3aumuHas 0
AJIEKTPOMATHUTHOM BOJIHE B BaKyyMe:
ElBlc
1
3.5.5




Mxama OJICKTPOMAarHuTHBIX BOJIH. HpI/IMCHeHI/Ie QJICKTpOMaAI

3.5.6
OBITY
3.6 OIITUKA
361 [TpsaMonuHeiiHOe pacpocTpaHEeHHE CBETa B OJIHOPOIHON Cpe
o cBeTa
3aKOHBI OTPa)KEHUS CBETA.
a=p
a
3.6.2 5
afp
TTT777 777777
3.6.3 [TocTpoenune n300paxeHuii B IOCKOM 3epKaje
3aKOHBI IIPEJIOMIIEHHS CBETA.
ITpenomiienue cBera:
nysina = n,sinf.
n
sina
3.6.4 —
n

sinf.

AOGCOITIOTHBIN MMOKa3aTeNb MPETOMICHHS:

Nasc = ;




OTHOCHUTEIBHBIA IOKA3aTENh IMPCIOMJICHUA:

nOTH




1y

Xox 1ydeil B mpu3Me.

V., = 1_12 R ., = ;I;I:}_:

COOTHOIIICHHE YaCTOT U COOTHOIICHUE AJIMH BOJIH IIPU TICPH

CBETA Yepe3 TpaHuIly pa3zesia ABYX ONTUYECKUX CPEN:

3.6.5




ny,<n, 1y

IlomHOE BHYTpEHHEE OTpaKEHUE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPasKEHUS:
1 n,

sinay, = =

Norw ny

Sina




C06Hpa}0mne n paCCGI/IBaI-OIJ_II/Ie JIMH3BI. TOHKa}I JIMH3Aa.
OIITHYECCKAasa cujia TOHKOI71 JIMH3BbI.
b 1

" F

3.6.6

®opmyJiia TOHKOH JIUH3BI:

ST
| =
el

3.6.7




YBenuuenue, 1aBaeMoe TUH30M:




d T~

AR,

F\ h
f

e

B ciiyuae paccenBaromieil JIMH3bI:

3.6.8

1
D0O=F =—0,
D




B!

;1




Xon my4a, NPOUIEIIEro JUH3Y M0/ IPOU3BOJIbHBIM YIJIOM K
[TocTpoeHne nM300paxe€HU TOYKM M OTpe3Ka HpsSAMOH B coO

JIMH3aX U UX CUCTEMax

3.6.9

doroamnmapaT kak ontuyeckuit mpubdop. I'na3 kak onruyeckas

3.6.

Wntepdepenmus cera. KorepeHTHbIE HCTOYHUKH. Y CTIOBHS |
MUHUMYMOB B UHTEp()EpPEHIIMOHHON KapTUHE OT JABYX
HMCTOYHHKOB:

P
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

i

i
MITHIMYMEI — ﬁ={2m+l_];, m=0,+t1,+2 +3__

Y

3.6.11

Hudpakmust  cera. JudpaxkinumonHas pemérka. Y CIIOBI
MAaKCUMYMOB ITpH HOPMAJIBHOM MNAaACHHUU MOHOXPOMATHYCCKO

Ha pet€TKy ¢ nepuoaom d:

dsinggy, =mi,m=0,+—-1,+—2,+ —:

dsing




3.6.12 Jucnepcus ceeta
4 KBAHTOBAS ®N3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1

I'nnoreza M. ITnanka o kBantax. @opmyna [Inanka: E = hv

®otoHbl. JHEprus GoToHa:

E=hv=7=pc

oy




pc

Nmmynbe ¢oToHa:




dororpdext. Onbitel A.I'. CtoneroBa. 3akonsl GoTodPdekTa

VYpaBuenue DifHmireiiHa i Gotodddexra:

E¢0T0Ha = ABbIXOAa + EKPIH‘ITLG.X'

¢doTona
ABBIXOOa
+
KUHmax
rae,
£ B hc
v = ’
doToHa 1
do

TOH




hv

BbI

X0

Ja

ABbIXO,C[a = thp =

hc

A

Kp




eU

KHHmax

my

m

ax

Exuumax =

2
MV~ max

2

e UBal'[




JlaBaeHue cBeTa.
JlaBneHue cBeTa Ha TMOJHOCTHIO OTPAXKAIOIIYIO IOBEP:
MOTJIOUIAIOIIYIO TOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHa;I MOACIBb aTOMa

422

[Tocrymarel bopa. U3nmydenue u moriomeHue (GOTOHOB TPH
YPOBHsI SHEPIUH Ha IPYrou:

h_c = |E1r —E

i -

hv

i
“

423

JInHenyaTeie CIEKTPBI.
CnexkTp ypoBHEH 3HEPruu aTomMa BOJAOPOIa:

-13,63B
E =_>22%

" , n=123 .

e

Iy

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyknonnas mopnens siapa I'eitzen6epra — MBanenko. 3aps
W3otonbl

432

PannoakTHBHOCTE.
Anbda-pacra;

A A 4
s X—>Y+ ;He

bera-pacnan.
DNeKTPOHHBIN B-pacma;

A A 0 ~
s X—73Y + je+v,

[To3utponusii B-pacnan:

A A 0=\
sX—=- Y + jE+ v,




I'ammMma- H3JIYUCHHC

3aKkoH PaaArOaKTUBHOI'O paciiaga:

~t
N(t) = Ny * 2T

N()

433

[TycTs m — Macca palMOaKTUBHOTO BeliecTBa. Tormaa
-t
m(t) =mgy* 2T

m(t)




434

SInepusle peakuuu. JleneHue u CHHTE3 sSaep




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

H.C. IlypsimeBa, H.E. Baxeesckas, /[.A. Ucaes, B.M. YUapyrun
«®@usuka» 11 kiaacc 0a30Bblid u yriayoaéHubiid yposuu Apoda 2021 rox

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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