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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaTesibHOM Tporpammsbl, npenacrabieHnbix B ®I'OC COO, a
Takke ¢ yu€Tom ¢enepaibHON padoueit nporpamMmbl Bocniutanus u Konnenuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
coJiepKaHue, YCTAHABIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUCHHUS
TEM U pa3lelioB y4yeOHOTrO TMpeaMera ¢ YY4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
ocobenHocTelt obyuaronuxcs. [Iporpamma no ¢uszuke Aa€T MpeacTaBiIeHUE O
HEesiX, COoAepKaHuU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIHMTAHUS U PA3BUTUS
oOyuJaronuxcsi cpeacrBamMu ydeOHoro mpenMera «Dusmka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenue kypca ¢uszuku yriiyoJIEHHOTO YPOBHS MO3BOJIIET PEeaiu30BaTh
3aaun MpoeCCUOHANTBHOW OpPUEHTAllUU, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHUST CBOMX WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMcs, KOTOpbIE  HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsi B OpraHu3anuax MNpodecCHOHANIbHOrO 00pa3oBaHUsS IO
Pa3TUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensroTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOEHHS Kypca (U3UKHM Ha YypOBHE CpeaHero ooOmiero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIE, MpeaMETHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHno-Meromonorndeckoii OCHOBOM sl  pa3pabOTKM  TpeOOBaHUN K
JUYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIInXcs,
OCBOMBIIIMX MPOrpaMmy 1Mo (PU3MKE HA YPOBHE CPEAHETO O0IIero o0pa3oBaHus
Ha yrTyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0.

[Iporpamma no gu3uke BKIIOYALT:

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

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uke MMeEEeT NPUMEPHBIA XapaKTep W MOXKET OBIThH
MCIIOJIh30BaHA YUUTEISIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTpPamMM.

[Iporpamma 1o (u3HMKe He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTEICH
U TPEJOCTAaBISCT BO3MOXKHOCTH I peaju3alliy Pa3IMyHbIX METOJIUYECKUX
MOJXO/0B K TPENoJaBaHui0 (pU3uMKH Ha YriIyOJIEHHOM YPOBHE TMPHU YCIOBUU
coxpaHeHus 00s13aTeIHLHON YaCTH CoJIepKaHuUs Kypca.

dusnka Kak Hayka o HauOoyiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KadyecTBe ydeOHOTO MpeaMeTa B IIKOJEe, BHOCUT CYIICCTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (uzukm —
CUCTEMOOOPA3yIONUi  JII1  €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MMOCKOJIbKY (PM3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouoyorueit, ¢usmueckoil reorpadueil M acTpOHOMUEH.
Hcnonp3oBaHWe W aKTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIMPEIESITHIIO
Xxapakrep W OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHHA B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIyYEHUs HOBBIX MAaTE€pPUAJIOB C
3aJ]aHHBIMU CBOWMCTBaMU. V3yueHue (U3MKKM BHOCUT OCHOBHOW BKJIaa B
dbopMHupOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OOYyYaromerocs, B



dbopMHpoBaHWEe YMEHHMM NPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUU UMHU YY€OHBIX UCCIICIOBAaHUM.

B ocHoBy kypca (u3uku Ha ypOBHE CpeAHEero oOuiero oOpa3oBaHUS
MOJIOKEH Psii UJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK MPUHIMUIBI €ro
OCTPOCHHUSI.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COICPKUT MaTepuall U3 BCeX pas3zesioB (U3HMKHU, BKIIOYACT
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (HU3MKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTCS
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJe.

Hoen cymanumapuzayuu. E€ peanuszanus npeanojaraeT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICICHUE CBSI3U PA3BUTHS
bu3nKkM Cc pa3BUTHEM OOIIEeCTBa, a TakKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3Mku yriryOn€HHOTO
YpOBHS TMpeArojiaraéT 3HAKOMCTBO C IMUPOKUM KPYroM TEXHUUYECKHX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OONIMX TPEACTABICHUA U COBPEMEHHBIC
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NMOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX OJKOJOTMYECKHM Tpo0jIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH, a TaKKe 0OCYX ICHUS
npoOiieM  palMOHATILHOTO  MPUPOJONOJIB30BAHUS M IKOJOTHYECKOM
0€30MacHOCTH.

OcBoenue cozepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIIUAINAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. g dusuku peanusamus
ATUX TPUHIUMIOB Oa3WpyeTcss Ha HUCIOJb30BAHUU CaMOCTOATEIBHOTO
IKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydeOHOro Iporiecca.
Jlist yriyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
U3YYCHUH HOBOTO MaTepualia, JlabopatopHbie pabOThl U pabOThl MPAKTHUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa Criocoba pean3anuu (PU3n4ecKoro mpakTukyma. B
MEPBOM CJIy4ae MPaKTHUKyM TpoBoauTcs ymbo B koHie 10 u 11 kmaccos, oo
[OCJIE TIEPBOTO M BTOPOTO IMOJYTrOJAWM B Ka)XXJIOM W3 3THUX KiaccoB. Bropoiut
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpBIE€ TIPOBOJIATCA B Tpoliecce m3yudeHus pasnena (temsi). [Ipu 3ToM moj
paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE
MIPOBOAMTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BUa 0€3 MOIIaroBon
WHCTPYKITUH.

B nporpamme mo ¢usMKe cucTeMa YYEHWYECKOTO OSKCIEPHUMEHTA,
1a00paTOPHBIX PadOT U MPAKTUKyMa MPEJCTaBICHA €IUHBIM repedHeM. Borioop
TEMAaTUKH IS 3TUX BUJIOB YYEHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 00pa3oBaTEeNbHOTO TIpollecca HMCXONs U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHWPOBAHUS M OCHaIeHus kaOwHeTa ¢usuku. [Ipu sTOoM
oOecrieunBaeTcs OBJIAJIeHUE 00YJarONUMUC YMEHUSIMH TPOBOIAUTH MPSIMBIE U
KOCBEHHBIC M3MEPEHUS, NCCIICAOBAHMS 3aBUCUMOCTEH (HU3UYECKUX BEITUYNH U
MTOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX TUTIOTE3.

Bonwimoe BHUMaHUWE yIENsSETCS PEIICHUIO PACUETHBIX W KAUYeCTBEHHBIX
3amad. [Ipu sTOM 1151 pacU€THBIX 337124 IPUOPUTETOM SIBIISTFOTCS 3a/1a4 C SIBHO



3aJlaHHOM M HESBHO 3aJlaHHOW (U3MYECKOM MOJENbI0, TO3BOJISIONINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjeia
Kypca, TaK M HHTErpUpys NPUMEHEHHUE 3HAHUW M3 pa3HbIX paznuenoB. s
KaueCTBEHHBIX 3a/1a4y PUOPUTETOM SIBIIIFOTCS 3a/laHus Ha
o0BbsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpY XKalolllel KU3HU, TpeOyrolue Bbioopa (prU3ndeckoi MOJeu Jisl CUTYaluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CIeUeHUI0 Y4eOHOro mpoiecca Kypc GU3UKU yriayOaEéHHOTo
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH H3y4aThCsl B
YCJIOBHUSIX MPEIAMETHOTro KabOuHeTra. B kabuHeTe GU3UMKU JIOHKHO OBITh
HeoOxonuMoe JabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYCHHUYECKUX OMBITOB, JAOOPATOPHBIX paboT U pabdoT
IPAKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCTpaninoHHOE 000py/I0oBaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIeYrMBaeT MOCTAaHOBKY
NEPEUUCIICHHBIX B MporpaMMme MO (U3MKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyJOBaHHE JJIsi YYEHUYECKHX MPAKTUYECKUX PadOT
dbopmupyeTcsl B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO O00OPYIOBAHUS JOJKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUHU AHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuid.

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

dbopMHpoBaHWEe HWHTEpECa W CTPEeMJICHHS OOYYarolIuXcsi K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTUE WX UHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HU3y4YeHUs
OCHOB CTPOCHHS MaTepuH U (PyHTaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;

dbopMHupoBaHWEe YMEHHH OOBSCHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
bu3HUecKrX 3HAaHUIM ¥ HAYYHBIX JOKA3aTeIbCTB;

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

pa3BUTHE  TPEACTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymien
MPOQECCUOHATILHON JICSITEIBHOCTH, CBSA3aHHBIX C (U3HKOM, MOATOTOBKA K
nanpHeNIeMy oOy4eHHUIO B 3TOM HAIPaBIICHUU.

JlocTikeHre ITUX TIeNiel 00eCTIEYBASTCS PEIICHUEM CIICTYIOIINX 3a1a4 B
mpoiiecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0IIeTro 00pa30BaHuUS:

pruoOpeTeCHNE CUCTEMBbl  3HAHUU 00 o0mmx (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUAs MEXAHHWKY, MOJICKYJSPHYIO
(bu3HKY, STEKTPOIMHAMHUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPODU3HUKY;

dbopMupoBaHWEe YMEHHH TNPUMEHATh TEOPETUUYECKHE 3HAHUS IS
00BbsiCHeHHsI (PM3UYECKUX SBICHUN B MPUPOJAE W JJIA MPUHSTHS TMPAKTUICCKUAX
pPEILICHUI B NOBCEIHEBHOW JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHs] Pa3IMYHBIX 33/ad C SIBHO 3aJaHHOU
(bu3rUecKoil MOJENbIO, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSATEIHLHOE CO3/IaHNE



du3nyueckoil Mozenu, aJeKBaTHOW YCJIOBHUSIM 3aJadyd, B TOM YHCIE 3a/iay
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPONCTB M TEXHOJIOTMYECKUX IMPOIIECCOB, HUX BIMSIHHUS Ha OKPYKAIOMIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIIEPUMEHTOB, aHalM3a W UWHTEpHperanud WHGOpMAaINH,
oTnpeereHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3J]aHUE YCIOBUHM JUISl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE WuHTEpeca K cdepam mnpodeccuoHaATBbHON JIesITeNbHOCTH,
CBSI3aHHOMU ¢ (PU3HUKOIA.

B cootBerctBUM ¢ TpeboBaHusmu OPI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenmera «Ddusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMIUMHUCS, TUIAHUPYIOIMIMMH TPOJAOHKCHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

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

[Ipemynaraempiii B mporpamMme 1o (U3MKe MEepeueHb JIabOpaTOPHBIX U
MPAKTUYECKUX PaAOOT SIBISETCA PEKOMEHJIOBAHHBIM, YUYHUTENb JCNIaeT BHIOOD
pPOBENICHUs JTA0OPATOPHBIX PAaOOT M OMBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEH 00yJaroInXxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMSI IPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o npupozae. Hayunelii Meron
MO3HAHUS U METO/Ibl UCCIIeIOBAHUS (PU3UYECKUX SIBIICHUU.

DKCHepuMEHT U Teopusl B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl m3MepeHus: (puU3nUeCKUX BEIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

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

MopenvupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHasibHAs
TOYKa, a0CONIOTHO TBEPJOE TENO, HUJCAIbHAs >KUIKOCTb, HJCANbHBIA Ta3,
TOYeuHbIH 3apsy). [ unoresa. Gusndeckuit 3aK0H, rPAHUIIBI €M0 MPUMEHUMOCTH.
dusnueckast TEopus.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3MepeHne cuiibl TOKa W HANPSDKEHUS B LEMHU MOCTOSSHHOTO TOKA MpHU
MIOMOIIM aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ ¢ poBoi JabopaTopueit o ¢usuke. [Ipumepsr namepenus
(bU3HUEeCKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX 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 IMPOEKIUMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropust.

[Tepemenienune, ckopocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MATEPUAIIbHOW TOYKH, UX MPOEKIMHU HA OCU CUCTEMBI KOOPAMHAT.
CioxxeHue nepemMenieHnii u CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSMOJMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTEPUATIBLHON 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 MAaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKH.

KpuBonuueinoe pnBuxkeHue. JIB)KEHHME MaT€pUaTbHOW TOYKH IIO
OKPY>XKHOCTH. YTJIOBasi U JIMHEWHass CKOpOCTh. [lepron u vacrota oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HUUAIbHOE) |
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIHUIOMETP,
JNBI)KCHUE CHApsJOB, IIENHbIE, IIeCTepEHYATHIE W PEMEHHBIE Tepeaadd,
CKOPOCTHBIE JTU(PTHI.

Jlemoncmpayuu.

Monenn CUCTEMBbI OTCu€Ta, WJUTIOCTPALIUS KMHEMaTHUYECKUX
XapaKTePUCTHUK JBUKECHMUS.

CnocoObl ucciaenoBaHus JBHKCHUM.



Nnmtoctpauyss MpeaenbHOro TMEpexola M HU3MEpPEHHE MIHOBEHHOU
CKOpOCTH.

[IpeoOpa3zoBanue IBUKEHUN C UCTIOJIb30BAHUEM 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.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTel, TPAeKTOPHM, CKOPOCTEN ABUIKEHHS OJHOTO M TOTO XKeE
T€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3MepeHne yCKOpeHHs TMpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBW)KEHUU 110 HAKJIOHHOM MIIOCKOCTH.

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

N3mepenne  ycKOpeHHss  CBOOOJHOTO  TajeHUs  (PEKOMEHIOBaHO
UCIOJIb30BaHuE IUGPOBOI JabOpaTOpUN).

N3yuenue nBuKeHUs Tena, OPOIIEHHOrOo Tropu3oHTalbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune nBUXKEHUS Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJYJIIO
CKOPOCTBIO.

UccnenoBanne  3aBUCHUMOCTM  TIepuoja  OOpalieHHs] KOHHUYECKOTO
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

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

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroToHa 1151 MarepuaibHONU TOYKH.

Tpernii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh TI'PAaBUTALlMOHHOW U
WHEPTHOM MACCHI.

Cuna TsoKkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMAIEHUS OT BHICOTHI
HaJ] TIOBEPXHOCTHIO IUTAHETHI W OT Teorpaduyeckod MHPOTHL. JIBUKEHUE
HeOeCHBIX Tem W WX chyTHUKOB. 3akoHbl Kemepa. Ilepas kocmmueckas
CKOpOCTb.

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

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUSI CKOJBXKEHHSI U CUJIa TPECHHS
nokosi. Koapdurment tpenusa. Cuna CONMpOTUBICHUS MPHU JIBIKCHUU Tella B
AKUJKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

Hasnenue. ['mapocrarndeckoe napiaenue. Cuita Apxumena.

TexHuyeckue yCcTpoONCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
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 OTHOCUTEIIPHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE paBHOACHCTBYIOIIEH MPUIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MAacChl Tela Ha €ro YCKOPEHHE B MHEPUUAIbHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LeHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIOIIEH CHJI TIpU JABMKEHUU Opycka IO
HAKJIOHHOM IIOCKOCTH.

[IpoBepka rTUMOTE3pl O HE3ABUCHMOCTH BPEMEHHU JBHKEHUS OpycKa IO
HAKJIOHHOM IUIOCKOCTHY HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCBhI.

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

N3yyeHne IBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTBIO, IEPEKUHYTON
yepe3 JIETKHil OJI0K.

N3mepenne  koadduumeHta  TpeHUs 1O  BEIUYMHE  YIJIIOBOTO
ko3 dunnenta 3aBucuMoctu F,(N).

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

N3yueHne nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTymarenbHoe U BpalaTeIbHOE JIBHKCHHE
TBEPAOrO Tejla. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. [limedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBusl paBHOBECUS TBEPAOTrO TEA.

YcroitunBoe, HeycTOHYMBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTEJIBHBIN KPaH, peIIETYATHIE KOHCTPYKLIMH.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a6opamopHsle padombolt, RPAKMUKYM.

HUccnenoBanue ycnoBuil paBHOBECHsI TBEPIAOrO Tela, MMEIOLIETO OCh
BpallCHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IJIOMIAAb ONOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynbe mMaTepUaIbHOM TOYKHM, CHCTEMBI MaTE€pUAIIbHBIX TOUYeK. LleHTp
MAacC CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmnynbe cHItbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nmnysibca MaTepuanbHOM TOUKU. [IpencraBienne o coxpaneHun
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISX.

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



MonHOCTb CHUIIBI.

Kunernueckas sHeprusi mMaTepualibHOM Touku. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaTepUaJIbHON TOUKHU.

[ToTeHnManbHBIE W HEMOTEHIMAIbHbIE CHIbL. [loTeHIManbHAs SHEPrus.
[ToreHunanbHas SHEPTUs YIPYro nehopMHUPOBaHHON MIPYKUHBI.
[loreHuManbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToreHnManbHast HEPTUsl TeJla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe miapa). Bropas kocmuueckasi CKOpocTh. TpeTbs KocMHUEcKas
CKOpOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHHYeCKOU
SHEPIrUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBaenue bepHymn s UACanbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUYECKON IHEPTUH.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUXKCHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

N3mepenre MOIHOCTH CHUJIBL.

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, nadopamopnuvie padomol, RPAKMUKYM.

N3Mmepenne numnyiibca Teja no TOpMO3HOMY ITYTH.

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

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanune coxpaHeHHs! UMITYJIbCa TPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepenre KNHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAILHOW SHEPTUU MPYXKUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOTHl CHIBI TPEHHS MPHU JIBIKCHUU Tella TI0 HAKJIOHHOU
TJTIOCKOCTH.

Pa3znen 3. Mousieky/isipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIsipHO-KuHeTHuueckol Teopunt (MKT), ux
ombITHOE oOOocHOBaHue. Jluddysusa. bpoyHOBckoe aBmkeHHE. XapakTep
JIBIKCHUSI M B3aMMOJICHCTBUSI 4YaCTHI] BellecTBa. Mojelnn CTpPOECHHSI Tras3os,
KUIAKOCTEH M TBEPIBIX TEN U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ITHUX
Mojenei. Macca u pa3mepbl MoJiekyl (atromoB). KonnuecTBo BellecTBa.
IToctostnHas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u cnocoOwl €€ m3mepenus. Illkama
temneparyp Llenscus.

Mogenp wuAcambHOr0 rasa B  MOJEKYJISIPHO-KMHETUYECKOW TEOPUM:
YaCTHIbI Ta3a IBUKYTCA Xa0THUYECKH U HE B3aUMOAECHUCTBYIOT JIPYT C APYTOM.

["a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Kiamneiipona. AOcomtoTHas
Temriepatypa (1kana temneparyp KenbBuna). 3akon JlanberoHa. M3onpouecchl



B HJCAJIbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduyeckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MeXIOy [aBICHUEM W CPEAHEHM KHUHETHYECKOW HHEpPruei
MOCTYIATEILHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJ UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBsi3b aOCOJIIOTHOM TEeMIEpaTypbl TEPMOJUHAMUYECKONM CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruel MOCTYNATEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

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

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTULl BEIIECTBA.

Mogenb 6pOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

Hab6nronenue u vicciieqoBaHuE U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanne mponecca YCTaHOBJICHHS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

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. DBHEIIHME W BHYTPEHHHE IapaMeETphL.
IlapameTpbl TEPMOJMHAMUYECKON CHCTEMbI KaK CPeJHHE 3HAYCHHS BEIMYHH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

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

Mogenp uIeaIbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMA YpPaBHCHUM:
ypaBHeHne MenaeneeBa—KitanelnpoHa u BeIpaXEHUE JJIs1 BHYTPEHHEN YHEPTUU.
YcioBUsST NPUMEHHMMOCTM 3TOM MOJENIH: HU3KAasd KOHILEHTpALUs 4YacTHIl,
BBICOKME TEMIIEPATYPHI. BeIpaxeHue il BHYTPEHHEN SHEPTUHA OJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAWMHAMUKe. Berumcienne paboThl TIO
rpaduky mporecca Ha PV-auarpamme.

Teronepenaya kak  cmoco0d  W3MEHEHUS  BHYTPEHHEW  DHEpPTrUH
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOHOCTD, U3JTyUYCHHE.

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



IlepBbIii 3akOH TepMoaWMHAMHUKH. BHyTpeHHsia sHeprus. KomanuecTtBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

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

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumansHoe 3Haduenue KII/I. [ukn Kapho.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAaHUSI  TEIUIOBBIX JBUTATEIIECH.
TeroBoe 3arps3HEHUE OKPYKAIOIIEN CPEJIBL.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJIUITUOHEP, NTU3ENIbHBIA U KapOIOpaTOpHBIM ABUTATENH, MapoBas TypOUHA,
[IOJIyYEHUE CBEPXHU3ZKHUX TEMIIEPATyp, YTWIM3ALUsA «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIIW3AIMs OMOOPraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKU «TETLJIOBOM 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 yaenpHOU TENI0EMKOCTH.

UccnenoBanue mmpouecca OCTHIBAHUS BELIECTBA.

HccnenoBanne aguadaTHOTO MIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KoHAeHcarus. McrmapeHwe u kumeHue. Y aenbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

Haceimiennsle n  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTh
IJIOTHOCTM ¥  JAaBJIEHUS HACBIIMIEHHOTO Tlapa OT TeMIepaTypbl, UX
HE3aBUCUMOCTh OT 00BEMa HACHIIICHHOTO Mapa. 3aBHUCHUMOCTb TEMIIEpaTypPhl
KUIIEHUS OT JABJICHUS B dKUJIKOCTH.

BraxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

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

Hedbopmaru TBEpHoro tena. Pactsokenne m cxatue. Cnur. Mopyib
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupeHue XUAKOCTeH U TBEPBIX TN, 00bEMHOE U JIMHEHHOE
pacmipeHne. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YacTHI] BEIIECTBA Kak
MPUYMHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanne sHEeprun B (ha30BHIX MEPEX0/IaAX.

VYpaBHeHue TermioBoro 0ansaHca.



HosepxuoctHOE HaTsDKeHHE. KO QHUIMEHT TOBEPXHOCTHOTO HATSDKCHISL.
Kanumnsipasie  aBneHus. JlaBneHune 10oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckne yCTpOMCTBA W TEXHOJOTHMYECKHE IPOLECCHI: KUAKHE
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.

Mojenu HEHBIOTOHOBCKOU JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAILNTMYECKOTO BEILIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3MmepeHne yaenpHON TEMI0THI MJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACBIIICHHBIX MTApPOB.

N3mepenne aOCONIOTHOM BIIAKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
IIOMEILICHUU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanune 3aBucuMocTd Jedopmaiiiu  pe3uHOBOrO oOpasla oT
IIPUIIOKEHHOU K HEMY CHUJIBI.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsaoB. [IpoOBOAHUKH, OMAJIEKTPUKA M IOIYNPOBOJHUKHU.
DJIEMEHTapHbIM JJIEKTPUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsa.

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

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIIbI.

Hampsox€anocts  anexktpudeckoro monsa.  [IpoOuerit  3apsin.  Jluaum
HanpsHKEHHOCTH AJIEKTPUUECKOTo 1moJisi. OHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIHUATBHOCTD 3JIEKTPOCTATHYECKOTO TOJsA. Pa3HOCTh MOTEHIMAIOB U
HanpspokeHue. [loTeHnmanbHas sHEpPrust 3apsjaa B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuuan snekTpoctaTudeckoro moss. CBs3b HANPSHKEHHOCTH TMOJS U
Pa3HOCTH MOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOJIHOTO, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [lome
PaBHOMEPHO 3apsDKEHHOTO 1Mo 00béMy mmapa. [Tone paBHOMEPHO 3apsiKEHHOH
OCCKOHEYHOM IUIOCKOCTH. KapThHbl JIMHWI HANpsDKEHHOCTH STHX MOJCH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

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

JIMDNEKTpUKKM B JJIEKTPOCTAaTHYECKOM  mousie.  [(udnexrprueckas
MPOHUILIAEMOCTh BEIIECTBA.



Konpencatop.  DneKTpoEMKOCTH  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapannensHoe  coeguHeHHe  KoHAeHcatopoB.  IlocrmenoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBU>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM BJIEKTPUUECKOM TIOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: 3JEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsiKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailieHuss SHEPTUU  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTUI0 U3IYyUYECHUS CBETOAMNOAA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne  pasHoCTH MOTEHIIUAJIOB (HampsDKEeHMST ) npu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

YcCioBusL  CyIIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Ucrounnku Toka. Hanpsokenne U u DJ1C &.

3akoH Oma 1 y4acTKa Lemnu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IMPOBOJHHUKA OT €ro JUIMHBI U IUIOIIAJAN MONEPEYHOrO0 CEUYEHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, napajjieJIbHOE, CMEIIaHHOE COEMHEHUE
MPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JIIeKTpuueckux uener. I[lpaBuna
Kupxroda.

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

MOIIHOCTB 3JIEKTPUUYECKOr0 TOKA. TeroBas MOIIHOCTb, BBIAEISIEMAs Ha
pe3ucrope.

OJIC m BHyTpeHHEE CONpPOTUBJIEHHWE MCTOYHMKA TOKa. 3akoH Oma s
MOJMHOW (3aMKHYTOM) SIEKTpUYECKOM Ienu. MONIHOCTh MCTOYHHUKA TOKAa.
Kopotkoe 3ambikanue.

KonpaeHncaTop B nenu noCTOSSHHOTO TOKA.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK FJICKTPUUECKON SHEPTHUH.



Jemoncmpayuu.

N3MepeHne cuilbl TOKa U HAIPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS Uil PE3UCTOPA,
JIaMITbl HAKAJIUBAHUS U CBETOIUOAA.

3aBUCHUMOCTh CONPOTUBIICHUS UUJINHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKa OT CONPOTHUBJIEHUA MpPH
MOCTOSTHHOM HaIlpsKEHHH.

[Ipsamoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TadbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

CrniocoObl coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXIY IMOJOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpoOTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJINBaHUS.

YBenuueHue npejena u3MepeHus aMmiepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONMTPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoct /[C ralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHU MPH KOPOTKOM 3aMbIKAHUU.

Uccnenoanne pa3HOCTH NOTEHIMAJIOB MEXIY IOJOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

Uccnenoanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COIPOTUBIIEHUS] METAJLJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmynmpoBonuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DINEKTPOJIUTHUECKAS AUCCOIUAIINS.
OnekTponus. 3akoHsl Dapajes A 3IEKTPOIU3A.

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

TexHuyeckre ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JIAMIIbI, DJIEKTPOHHO-Ty4YeBas TPyOKa, MOJYMPOBOJHUKOBBIC MPUOOPHI: TUOI,
TpaH3uCTOp, (HOTONMOMA, CBETOJAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEIH,
BBIIIJIABKA AJTIOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Hab6nronenue anektponmsa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  TEPMOpPE3UCTOpa  OT
TeMIIepaTyphl.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AHAJOrOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTEJIbHBIE TMOTPEIIHOCTH
u3MepeHuil pusndyeckux BeauunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPECHUH, MCCIECAOBAHUN 3aBUCHUMOCTEH
(Gu3NUecKuX BETUYMH, IPOBEpKa MPEMIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
OMHMCAHHBIX B TEMAaTHYECKUX pasleiax «YUYeHHMYECKHUH OSKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIEe CBSI3H.

N3yuenune «kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIOIEHUEe, HKCIIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUHW. JIuHelHas ¢QyHKIUA,
napabona, rurnepbona, ux rpaduUKd W CBOMCTBA. TpPUTOHOMETPUUECKHUE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMHU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexanwdeckoe IBIDKEHHWE B JKUBOM mpupone, nuddysus,
0CMOC, TETJIOOOMEH KMBBIX OPTaHM3MOB, TEINIOBOE 3arpsS3HEHUE OKPYKAIOIIEH
Cpelbl, yTUIU3aIKs OMOOPTaHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIC SIBIICHHUS B
PUPOJIE, FITEKTPUUECKUE SIBIICHHS B dKUBOUW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpUaJoB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TEJI, JKUJIKOCTEM M Ta30B, JKHUIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOICTBA METAJUIOB, AJEKTPOJIUTHUYECKAS JUCCOLUALIMS,
rajbBaHUKa, FJIEKTPOHHAsE MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus:  tnpeoOpa3oBaHHWE  JBMKEHUW C  HMCIOJIB30BaHUEM
MEXaHM3MOB, YYET CYXOrO M KHUJKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pelIE€Tyarble KOHCTPYKIMU), HCIOJIb30BAHUE
3aKOHOB COXPAHEHUSI MEXaHUKHW B TE€XHUKE (THPOCKOI, BOJOMET U ApPYrue),
JIBUTATE)Ib BHYTPEHHETO CTOPaHMsI, MapoBas TypOWHA, OBITOBON XOJIOJAMIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHHU, JJIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psaHbIC JaMIIbI, TOJIYIPOBOJIHUKOBHIE
npuOOpBI, ralbBaHUKA.
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Pa3znen 4. DiekTpoauHaMHKA.

Tema 4. Macnummnoe no.e.

B3anmoneiicTBUEe TMOCTOSHHBIX MAarHAUTOB M TMPOBOJHHUKOB C TOKOM.
MaruutHoe noisie. Bektop MarHWUTHOW WHAYKUWMH. [IpuHUMN cynepno3uuuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MarsuTHoe 1oJje NpoOBOJAHUKA C TOKOM (TPSMOTO MPOBOIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHna, €€ HampaBlI€eHHME W MOIYJdb. JIBMKEHUE 3apsiKEHHOU
YaCTHIIBI B OJJHOPOJHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

MarnautHoe nosie B Bemectse. DeppoMarHeTuku, rapa- U J1MaMarHeTUKHU.

TexHuueckrue yCTpOMCTBA U TEXHOJOTMYECKHE IPOLIECCHI: ITPUMEHECHHUE

MTOCTOSIHHBIX MarHMTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTpOABUTATENb SIKOOHU, YCKOPHUTEH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHUMA HMHAYKOMA  MarHUTHOTO TMOJS  IOJOCOBOTO U
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptnna nuHMII MarHUTHOM WHAYKUWHA TOAS JUIMHHOTO MPSIMOTO
MPOBOJHUKA U 3aMKHYTOT'0 KOJBLEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBmkeHus Myyka 3J€KTPOHOB B MAarHUTHOM TTOJIE.

[Tpuaumn JIEUCTBHUS AJIEKTPOU3ZMEPUTEIILHOI'O npubdopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISI TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB eppOMarHEeTHKOB.

Uccnenosanue AeiCTBHS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM WHAYKIMM HAa OCHOBE U3MEPEHUS CHIIbI
Awmrepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUHMH. IIOTOK BexkTOpa MAarHUTHOU
uaaykuuu. J/JC uHAyKnuMu. 3aKOH 3JIEKTPOMarHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpruueckoe nosue. Toku Pyko.

OJC uHayKUMKM B IPOBOJHMKE, JBUKYIIEMCSI B OJTHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyillka MHIYKTMBHOCTHM B LIENH MOCTOSSHHOTO TOKA.
SABnenue camonHaykuuu. 9J{C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNIEeKTPOMAarHMuTHOE MOJIE.

TexHuyeckre yCTpoHuCTBa U TEXHOJOTHUECKUE MPOIECCHl: MHIYKIIMOHHAS
Meyb, COJICHOW, 3allluTa OT AJEKTPU3ALMU TEI NP JIBUKEHUHW B MArHUTHOM
noJie 3eMJIH.

Jlemoncmpayuu.

HaGnronenue sBIeHUS 2IEKTPOMAarHUTHOW MHTYKITHH.



Uccnenosanne 3aBucumoctd DJ[C MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuno JleHua.

[Tanenrie MarauTa B aIIOMUHHUEBOM (MEeIHOMN) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Uccnenoanne 3aBucumoctn IJC caMOMHAYKIIMM OT CKOpPOCTHU
U3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

UccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJienu JIEKTPOMAarHUuTHOTO reHepaTopa.

Pa3znesn 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6arenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

lapmonnyeckue  konebanusi. KuHemarnueckoe W JUHAMUYECKOE
omHcaHue. DHEPreTMYeCKoe OIMCaHue (3aKOH COXpPAaHEHUS MEXaHMYECKOU
sHepruu). BrIBOJI TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJIEOAaHUN U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO OMHUCAHUSI.

Awmrutyna u ¢dasa xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MUCXOTHOM
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u wactora konebanuii. [lepuon Manbix CBOOOAHBIX KOJeOaHUI
MaTeMaTU4YecKoro MasTHuka. [lepuon cBOOOAHBIX KOJ€OAHUM MPYKHUHHOTO
MasTHUKA.

[Tonsitue o 3aryxammmux KoieOaHusX. BbIHYXIeHHBIE KOJeOaHUs.
Pe3zonanc. Pe3onaHncHas kpuBasd. BimsHue 3aTyxaHusi Ha BHUJ PE30HAHCHOMN
KpuBOH. ABTOKOJIEOAHMUS.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IIPOLIECCHl: METPOHOM,
4achl, Kauelu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0J1e0aTEIHLHOTO IBHKCHHUS.

HalGnronenue HE3aBUCUMOCTH MEPUO/Ia MAJBIX KOJEOAHHM rpy3a HA HUTH
OT aMIUIUTYIbI.

UccnepoBanune 3aryxaronmmx KoyieOaHUW ¢ 3aBHCHUMOCTH Tepuoja
CBOOOJTHBIX KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanmne konebaHuii Tpy3a Ha MACCHBHOW TMPYKHUHE C IEIBIO
dbopMupoBaHUSs MPEACTABICHUHN 00 HICATTbHON MOJIETTU IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHWsI SHEPTUH MPU KOJEOAHHIX IPy3a HA MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Habmonenue pe3onaHca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne mepuoga cBOOOAHBIX KOJIEOAHW HUTSHOTO WU TMPY>KUHHOTO
MasITHUKOB.

N3yuenne 3akOHOB BIDKCHHSI Tela B XOjA€ KOJeOaHW Ha yIpyrom
IoJIBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTrUn B IPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMILTUTY/IbI 3aTyXaIOMNUX KOJIEOAHUIA.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inekmpomaznummnsple Ko1edanus.



Koneb6arenbupiii koHTyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B
uacalbHOM KoJiebaTelbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTY/IbI
3apsia KOHJEHCATOpa ¢ aMIUTUTY/I0M CUIIbI TOKa B KOJIe€OAaTETbHOM KOHTYPE.

3aKOH COXpaHEHHs PHEPTUH B UACATHHOM KOJeOaTeIbHOM KOHTYpE.

3aTtyxaronme AIEKTPOMArHUTHBIE KoJIeOaHusl. BrinyX1eHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIil TOK. MONIHOCTP MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSIKEHUS MPU pa3audyHoud (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU.

CunycounanbHbli IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTyIlKa
WHIYKTUBHOCTH B LIEMU CUHYCOUAAIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Nneanwhbiii Tpanchopmarop. [IpousBoacTBo, nepeaadya u motpediieHue
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PUCKU TPU TMPOU3BOACTBE 3NeKTposHepruu. Kymbrypa
VICIIOJIB30BAHUS JJIEKTPOIHEPI MU B IIOBCETHEBHOM JKU3HMU.

TexHnuecKkre yCTpOMCTBA U TEXHOJIOTHUUECKUE MPOLIECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JJIEKTPOIIepeaay.

Jemoncmpayuu.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWH OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcuuiorpaMMbl AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mojenb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX/I€HHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

PesncTop, kaTylika MHAYKTUBHOCTA U KOHJIEHCATOP B LIEMU IIEPEMEHHOIO
TOKa.

Pe3onanc npu mnocnenoBaTebHOM COEOWHEHUM PE3UCTOpPA, KaTyLIKU
VHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mojenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne nepeMeHHOr0 TOKa 4epe3 MOCIEA0BATEIbHO COEAUHEHHBIE
KOHJEHCATOpP, KaTyIIKy U PE3UCTOP.

Ha6nronenue 35ekTpoMarHiTHOTO pe30HaHca.

UccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMTH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaHUMHbLE G0JIHbI.

MexaHnnueckrue BOJHBI, YCJIOBUS WX pacrnpocrtpaHeHus. llonepeunsie u
MPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpaKE€HHUE, MpejoMIiieHne, UHTephepeHIus u
mudpakims.

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

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUSI H3JIYUYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anMHast opueHTanusi BEKTOPOB B 3JICKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE, MPEIOMIICHHUE,
noJIsIpu3anusl, HHTeppepeHuns u Audpakuus.

[IIxama 37IeKTpOMarHuTHBIX BOJIH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.



[IpyHIMIBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre ycTpoOMCTBA M NMPAKTHUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, pajap, pajauolpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-
NeYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

JHemoncmpayuu.

OO0pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0U U
4acTOTOM KOJeOaHUIA.

HUccnenoBanne  CBOWCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KCHHE,
pesioMIIeHUE, MoJspu3alus, udpaKius, uHTephepeHITus.

Oo6HapyxeHue nHHPAKPaACHOTO U YIBTPA(PUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n3oopakeHui
B T10ckoM 3epkase. Chepudeckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokaszarenb mnpejaomsieHus. (OTHOCHUTENBbHBIM MOKa3aTelb  MPEJIOMIICHHUS.
ITocTOSTHCTBO 4YAacTOTBI CBETAa M COOTHOLIEHHWE JUIMH BOJH IIPU IIEpExXoie
MOHOXPOMAaTHYECKOTO CBETA YEPE3 I'PAHULLy pa3Jielia IBYX ONTHYECKUX CPEL.

Xon nmyueit B npusme. ucnepcust cBeta. ClI0XKHBIN cOCTaB 0€JI0ro CBETA.
[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

CobOuparoriie ¥ pacceuBamIIMe JIMH3BL. ToHKas suH3a. DOKyCHOE
pPacCTOSTHUE W ONTHYECKAas CUJa TOHKOW JMH3BI. 3aBUCUMOCTH (HDOKYCHOTO
PACCTOSTHUSI TOHKOM CEepUIEeCKOM JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIHLHOTO
MOKa3aTeNs MPeIOMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIErO JUH3Y MO/ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoir ocu. Iloctpoenne u300pakeHUl TOYKH M OTpE3Ka MPsSMON B
cOOMpAIOIINX M PACCEMBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenenpl pUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

Bonnosas ontuka. Untepdepenius cera. KorepeHTHbIE HCTOYHUKH.
YcaoBusi HaOMIOAEHNUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIEpPEHTHBIX HWCTOYHHMKOB. I[IpuMepsl Kilaccuueckux
UHTEePHEPEHITMOHHBIX CXEM.



Hudpakuus cBera. JudpaxumoHHas peméTka. YCiIoBHE HaOMIOACHUS
[JIABHBIX MAaKCHUMYMOB TIIpU TMAaJ€HHUM MOHOXPOMAaTHYECKOIO CBETAa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre ycTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyTa,
NEePUCKOI, (oToarmapaT, MUKPOCKOI, MPOEKIIMOHHBIN aIapaT, IpPOCBETICHUE
ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs CBETA.

Hab6nronenue nojHOro BHyTpEHHETo oTpaskeHusi. Mojienb CBETOBO/IA.

UccnenoBanne Xoja CBETOBBIX ITyYKOB 4YEPE3 ILIOCKOMAPAIIIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HabGnronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3MmepeHue nokazaresis npeioMJIEeHUs CTEKIIa.

UccnenoBanne 3aBucumocTH (OKYCHOTO PACCTOSHMSI OT BeliecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOLITUX JIMH3.

[Tomy4yenue n300paXkeHUs: B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKOnM4ecKux CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U OJSIpU3AIUU CBETA.

N3ydyenne monspuzaliid  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTHU
JIUAJIEKTPHUKA.

N3yuenune naTepPEepeHINY JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronerune nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

HN3mepenue UTMHBI CBETOBOM BOJIHBI.

[TonyueHnne  cnekTpa  M3My4YE€HUS]  CBETOAMOJA  MPU  [OMOIIU
TUGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

'paHnnbpl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. [loctynarsl
CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBan. I[IpeoOpa3zoBanus Jlopenna.
YcnoBrue npuYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIEHUE JJIUHBI.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DBHEPrued M MMITYJILCOM PEJSITABUCTCKON YacCTHUIIBI.
DHeprus NoKosl.

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



YyeHnueckuit SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne HWMMIYyJIbCa M DHEPTrUM PEISATUBUCTCKUX dYacTull (1O
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60an060ii oyaausm.

PaBHOBecHOE TemiIOBOEe U3NyueHUe (M3IydyeHHue abCOITIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdexr. Ombitet A. ['. CroneroBa. 3akoHbl (orodddekra.
VYpaBuenue DitHireiina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJI€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIFOTHO OTpaxarolryr moBepxHocTh). Ombitel I1. H.
JleGenena.

Bonnosele cBoiicTBa yactull. Bosisl e bpons. /{inrHa BosHbL 1e bponmns
U pa3Mephl 00JIaCTH JIOKaTW3allMKM JIBIDKYIIeHcs dacTuilel. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Cnenuduka U3MEPEHUN B MHUKPOMUDE. CooTHomeHus
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckne ycTponcTBa M TEXHOJOTMYECKHUE IMPOLIECCHI: CIIEKTPOMETP,
doTodEeMEHT, (POTOMATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOJIMO/.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

UccnenoBanne 3aBUCMMOCTH COINPOTUBIICHHS TMOJYIMPOBOAHUKOB OT
OCBELLEHHOCTH.

Ceertonuon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue dhoTopesncropa.

N3mepenune nmocrossaHOM [lmanka Ha ocHOBe uccienoBanus Gororddekra.

UccnenoBanne 3aBUCUMOCTM CHJIBI TOKa 4Y€pe3 CBETOAMOJ  OT
HaIPsKEHHUS.

Tema 2. @uzuka amoma.

OnbITel O UCCIIEIOBAHUIO CTpOoeHUs atoMa. [lmaneTapHasi MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenune u mornomieHrne (GOTOHOB TPH TEPEXOje
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOH.

Buasl ciektpoB. CrieKTp ypOBHEN S3HEPTUH aTOMa BOJAOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopens onbita Pesepdopra.

Habmronerune nuHEHYaTHIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHULL.

Ornpenenenue JIMHBI BOJIHbBI JA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomol, nPaKmuKym.

Habnronenue muHeivaToro cnekrpa.

Uccnenoanne cnekTpa pa3peKEHHOr0 aTOMAapHOrO0 BOJOpoJAa U
U3MepeHHe MocTosHHOM Punbepra.



Tema 3. Du3uka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas moxens snpa ['eitzenoepra—Banenxo. 3apsiy sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PanuoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nydeHue.

3aKOH paJMOAaKTUBHOIO pacmnaja. PaguoakTUBHBIE W30TONBI B IPHUPO/IE.
CBOIICTBa MOHU3UPYIOUIETO M3Iy4YeHHUs. BiusHue paguoaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctrecTBeHHBIN QoH UznydyeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JleexT macchl spa.

Anepusle peakuuu. JlenmeHne W CcuUHTE3 SAAEp. SOEpHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEpPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACIEKThI
Pa3BUTHUS SIACPHON SHEPTETUKH.

Metoabl perucTpaliy U UCCIIEI0BaHUS AJIEMEHTAPHBIX YACTHII.

OyHAaMEHTAJIbHBIE B3aWMMOJECUCTBUS. bapuOHBI, ME30HBI M JIENTOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOJEh aJpOHOB.

®uzuka 3a npenenamu CrangaptHol mojenu. TémHas Marepust U TEMHAs
SHEPrusl.

EnuncTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JO3UMETP,
Kamepa BwunbcoHa, SOEpHBI pEaKTOp, TEPMOSIAEPHBIN pEaKTOp, aTOMHas
6omM0Oa, MarHUTHO-pE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (GoTorpadusim).

UccnenoBanue pagnoakTUBHOTO (POHA ¢ UCTIOJIb30BAaHUEM JIO3UMETPA.

N3yuenue normnomieHrs 0eTa-4acTHIl ATFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAUYCHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3HKU [JIi OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

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

Bup 3Bé3mnoro neba. Co3Be3ausi, sipkue 3BE3/bI, UIAHETHI, UX BUIUMOC
JBH)KCHUE.

ConHeuHas cuctema.

Counnrne. ConHeuHas akTUBHOCTb. McTounuk sHepruu CoJjiHIIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKU. [lnarpamMma «CHEKTpaabHBIN
KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOW MOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY» JJIsl 3BE3] TJIaBHOUM MOCJeN0BaTeIbHOCTH. BHyTpeHHee
cTtpoeHue 3BE311. COBpeMEHHBIE TPEACTABIECHHUS O MPOUCXO0KICHUU U SBOTIOLIUH
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Mnineunsiit [Iyte — Hama I'anaktuka. [lonoxenue u nuxenue ColiHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapbel. UEpHBIE AbIPHI B
S/Ipax TaJIaKTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xab606ma. PasOeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeukToBOE M3nydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHH.

Yuenuueckue naoniooenus.

HaGnrogenuss  3B€3gHOrO0  HEOA  HEBOOPYXKEHHBIM  TJa30M  C
WCIIOJb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUUN JJIsl ONPENETCHUS MOI0KEHUS



HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIE co3Be3ausi CeBepHOro
NOJIyLIApUs U APKUE 3BE3/IBI.

HaGnronenuss B Tteneckon JlyHbl, MilaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DU3NYeCKUI NPAKTUKYM.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH C  HCIOJIb30BaAaHUEM
AaHAJOTOBBIX W WU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCONIOTHBIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BearnunH. OLeHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEN
(Gu3MUecKuX BETUYMH, IPOBEpKa MPEAJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMATHUYECKUX pa3lieax «YUYEHUYECKUH SKCIIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O06o0maroniee MOBTOPEHUeE.

O6oOmieHue W cUCTEeMaTu3alisl  COJEpXkKaHUs  pasleloB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMHUKAY,
«InexTpoauHamukay, «Konedbanust u BOJHbDY, «OCHOBBI CHEIUATBLHON TEOPHUH
OTHOCUTENbHOCTH», «KBaHTOBas ¢usnka», «IJEMEHTH aCTPOHOMUU W
acTpoU3uKMm».

Ponp Qu3ukum U acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIIBHOW M 3TUYECKOW cdepax NeATeTbHOCTH YeJIOBEeKa, POib U MECTO
GU3MKKM U aCTPOHOMHUM B COBPEMEHHOW Hay4yHON KapTHHE MHpa, 3HAYCHUE
OMHCATENIbHON, CHUCTEeMATH3UPYIOIIEeH, OOBICHUTENLHON M MPOTHOCTHYECKOM
byHKIMNA (HU3MYIECKON TEOpUH, POjb (PU3NUECKOW Teopud B (HOPMHUPOBAHUU
NPEICTaBICHU O (PU3NYECKOW KapTUHE MUpa, MECTO (U3MUECKOM KapTHUHBI
MHUpa B 00IEeM pSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABIECHUN O
IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenne «kypca ¢usuku yriayonéuHoro ypoBHs B 11 kimacce
OCYIIECTBISIETCS. € YYETOM COAEPKATEIBbHBIX MEKIIPEIMETHBIX CBS3EH C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbId (QakT, THUnore3a, Qu3NUecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOIIOIEHUe, HKCIEPUMEHT, MOJEINPOBAHUE,
MOJICNIb, M3MEpPEHHUE, IMOTPEITHOCTH HW3MEPECHUM, H3MEpPUTEIbHBIC MTPHUOOPHI,
nudpoBas mabopaTopusi.

Mamemamuka: pelmieHUE CHUCTEMbl YpAaBHEHUH. TpPUTOHOMETPUYECKHE
byHKIINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. BEKTOPBI M MX MPOEKIIMU HA OCH KOOP/IUHAT,
clokeHue BeKTOpoB. [Ipow3BogHbie d3ieMeHTapHBIX (yHkIUi. [IpusHaku
MoI00usT TPEYTrONHHUKOB, OMpEAeNieHrne IUIOMIad TUIOCKUX (QUuryp u oobéma
TelL.

buonozus: >nextpudeckue SIBICHUS B JKUBOU MPHUPOJIE, KOJeOaTeIbHbIE
JIBIKCHUSI B KUBOW MPHUPOJE, SKOJOTMUECKHE PHUCKUA MPU TPOU3BOJCTBE
BJIEKTPOIHEPTUM, DIIEKTPOMATHUTHOE 3arps3HEHUE OKPYXKAOIIEH Cpelpl,
yAbTPa3ByKOBasi JUAarHOCTUKA B MEAUIMHE, ONTUYECKHUE SBJICHUS B >KUBOMU
MIPUPOJIE.

Xumua: CTPOCHHE aTOMOB M MOJEKYJ, KPUCTALUIMYECKAS CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl OOpa30BaHMsI KPUCTAUIMYECKONW  PEMIETKH,
CIIEKTPAJIbHBIM aHAJIN3.



I'eocpaghusa: marHuTHble TIONIOCA 3€MIIM, 3QJIEKHM MATrHUTHBIX Py,
dboTochEMKa 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TOCTOSHHBIX MArHHUTOB, 3JIEKTPOMATrHHUTOB,
ANEKTpOJBUTATENh SIKOOU, TeHepaTop MEPEMEHHOTO TOKA, MHIYKIIMOHHAS M€Ub,
JUHUM  DJIEKTPONEpenad, dSJIEKTPOJBUIATENb, panap, pPaguoONpUEMHUK,
TEJIEeBU30p, aHTeHHa, TeneoH, CBY-meub, yiabTpa3ByKOBas IUAarHOCTHKA B
TEXHUKE, MPOCKIMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA, COJIHEYHas Oarapes,
CITyTHUKOBBIE TPUEMHHUKH, AJI€PHAS DHEPIETHUKA M IKOJOTHMUYECKUE ACTIEKTHI €€
pa3BUTHSL.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YuyeOHoro mnpeamera «Duszmka»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJULIMUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBbHOCTH B IPOIECCE
peanu3alMi OCHOBHBIX HAINPABJICHUN BOCIUTATEIBbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTU:
rPasKIAHCKOT0 BOCIIUTAHMS:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYArOMIerocs Kak

AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOI0 00IEeCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEUYECKUX TyMAaHUCTHUYECKUX M
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTM COBMECTHYI [I€ATEIIBHOCTH B  HMHTEpEcax
IPXJAHCKOTO  00IlecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3alnu;

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

e TOTOBHOCTb K TYMaHUTapPHOUW U BOJIOHTEPCKOM JI€SITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTh  POCCHHMCKON  TPaXKIAHCKOW  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 CHUTYallUl0 W TMPUHUMATh OCO3HAHHBIC
pElIEHUs, OpPUEHTHUPYSACh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JIEITEIHLHOCTH YUEHOTO;

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

3CTETUYECKOT0 BOCTIUTAHMS:

e OCTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas SCTETUKY HAYyYHOIO
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 TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPA30BAHUIO B
obnacTu GU3NKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHUS:

e chopMHUPOBAHHOCTH AKOJIOTMYECKOM KYJbTYPBI, OCO3HAHHE
TJI00QBPHOTO XapaKTepa KOJOTUUECKHUX MPOOIeMm;

e IUIAHMPOBAHUE W OCYILIECTBIICHUE JICICTBUM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HAHUS LIEJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEUECTBA;



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

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (HU3NYECKON HAYKHU;

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

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe HeiiCTBUS
Ba3oBble Jiornyeckue 1eMcTBHA:

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

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

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUHUST B paccMaTpHUBaEeMbIX
(U3NIECKUX SBIICHUSX;

pa3pabarhiBaTh IUTAaH peEIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIONINXCS MaTEepUATbHBIX U HEMATEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHMBATh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLICHUBATH PUCKH ITOCIICICTBUH JIEITEILHOCTH;
KOOPAWHHUPOBATh W BBINIOJHATE pPabOTy B YCJIOBHSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aWMOICHCTBHS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHEC TIPH PEIICHUW  KU3HCHHBIX
pooIeM.

Ba3oBrle ucciiegoBareLCKue 1eMCTBUSA:

BJIQJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHUSIMH U
MeTOIaMH (PU3NYECKON HAYKU;

BJIQJIETh HABBIKAMH  Y4EOHO-HCCIEAOBATEILCKOM W MPOEKTHOM
NEATEIbHOCTH B 001acTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHHs] 3aaad (pHU3UIECKOTO
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHBIX METOJIOB IO3HAHHS;

BIIAJICTh BUJAMU JESITEIBHOCTH TIO TOJYYCHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETalliK, IPEOOpa30BaHUI0 M MPHUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YUCJE MIPU CO3JaHUU YICOHBIX MTPOCKTOB B
obnacTu GU3HKHY;

BBISIBIIATH TPUYMHHO-CJICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATH 33/1a4y,
BBIJIBUTATh THUMOTE3Y €€ pEeIIeHUs, HAaXOAWTh AapTyMEHTHI JUIA
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh MapamMeTpbl U
KPUTEPHH PCIICHHS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pPe3yiIbTaThl,
KPUTHYECKA  OIIEHHBAaTh HMX  JIOCTOBEPHOCTb, IIPOTHO3HPOBATH
M3MEHEHUE B HOBBIX YCIOBUSX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
YMETh TEPEHOCUTHh 3HAHHWS TO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HENEATEIHLHOCTH,

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:

BJaJ€Th  HABBIKAMM  TOJIy4eHHS  HUHPOpMaUMU  (PU3UYECKOIO
collepKaHUsI M3 HCTOYHMKOB pA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYUIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBA HMHGOPMAIMOHHBIX M KOMMYHHKalIMOHHBIX
TEXHOJIOTUA B PEIICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1ady C COOJIOJeHHEM TPeOOBAaHUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKAHUS B PA3IUYHBIX hopMarax ¢
y4€TOM Ha3zHAYeHUs UH(POpMAIMKM M IEJEBOM ayJIUTOPHH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Yypokax (U3MKM U 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
WHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YICHA KOJUICKTUBA;
NPUHUMATh LEJIW COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBaTh H
KOOPAWUHUPOBATh JACUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIISITH IUIAH
JNEUCTBUM, PAaCIpelesATh POJAUM € Y4YETOM MHEHHM YYaCTHUKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KaXKJOTO YYaCTHUKA KOMaHIbI B
oO1uit pe3yabTar 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEIHLHOCTh B
obmactn GU3MKH M aCTPOHOMHH, BBIABISTH IMPOOJIEMBI, CTaBUTH H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTENIbHO  COCTaBISATh  IUTAH  PEIICHHUS  PacuYCTHBIX U
KAueCTBCHHBIX 3a/1ay, IJIaH BBITIOJHEHHS TPAKTUYECKONW padOTHI ¢
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
MIPEAIIOYTEHUN;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacmupsATb paMKd y4eOHOTO TpeaMeTra Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh ()OPMHUPOBAHUIO M IIPOSIBJICHUIO PYIUIIMH B 00JaCTH
(bU3UKH, TTOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllUsM, BHOCHUTb KOPPEKTHUBBHI B
JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

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

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

YMETh OLIEHWBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHUS IO HUX
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 JAPYTHX HA ONTHOKH.

B nmporiecce mocTrkeHNs TUIYHOCTHBIX PE3yJIHbTATOB OCBOCHUS ITPOTrPaMMBI 110
bu3uKe I YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOyYaroIImXxcs
COBEPIIICHCTBYETCSI ~ DMOIIMOHAJIBHBIA  HMHTEIUICKT,  IPEATOJIararoIiui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUS,  BKJIIOYAIONIETO0  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAJIBHOE  COCTOSIHME, BUJIETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUs,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBENEHUE, CIIOCOOHOCTH
aanTUPOBATbCS K OMOIMOHAIBHBIM H3MEHEHUSM U TMPOSBIATH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

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

OMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TIOHMMATh JMOIIMOHAIBEHOE
COCTOSIHUE JAPYTHX, YYUTBIBATh €r0 TMPHU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh BBICTpamMBaTh
OTHOIIEHUSI C JIPYTUMU JIIOABMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspemiaTh KOHQIUKTHI.



IHPEJMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 knacce npeiMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

NOHUMAaTh pPOJIb (PU3UKKM B DKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M ASTUYECKOM cdepax [esaTeIbHOCTH
YeJioBeKa, poJib U MECTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEIILHON M MPOTHOCTHYECKONW (DYHKIIUN (HU3NUECKON TEOpUU —
MEXaHUKHA, MOJEKYJISIpHOH (QU3MKM U  TEPMOJMHAMHKH, POJIb
¢usnueckoil Teopuu B GOPMUPOBAHUU TPEJICTABICHUN O (PU3NUECKON
KapTUHE MUDPA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MOJelell (PU3NYECKUx Ten Hu
IPOLIECCOB (SBJICHMI): MHEpLUAbHAs CHCTEMa OTCuéra, aOCOJIOTHO
TBEPAOE TEJIO, MarepuaibHas TOYKA, PAaBHOYCKOPEHHOE IBUKECHUE,
CBOOOJIHOE TajieHUE, aOCONMIOTHO ympyras nedopmaius, aOCOIIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJCIHU Trasa,
KUAKOCTH U TBEPAOTO (KPUCTALUIMYECKOTO) Teja, HUACAIbHBIA Tras,
TOYEYHBIN 3apsl, OAHOPOIHOE IEKTPUUECKOE T0JIE;

pasznuyaTh YCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3HUUYECKUX
3aKOHOB, TOHUMATh BCEOOIINI XapakTep (HyH/IaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSCHATH MEXAaHWYECKHUE TMPOIECChl W SIBIICHUSA,
UCIIOJIb3ySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXAHUKHU
(OTHOCUTENHHOCTh MEXAaHUYECKOTO JIBIKECHUSI, (POPMYIIbI KHHEMATUKH
PAaBHOYCKOPEHHOTO  JIBIDKEHMsI, TmpeoOpasoBaHusi [amumes  is
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HprooTOHA,  IpUHIMII
OTHOCUTEJIBHOCTU [ 'anniiesi, 3aKOH BCEMHUPHOIO TSTOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON IHEPTUH, CBSI3b PaOOTHI CHUIIBI
C U3MEHECHUEM MEXaHUYECKOU SHEPTUH, YCIOBUS PABHOBECUS TBEPIAOTO
Tena), MPU ATOM HCIOIB30BaTh MATEMAaTHYECKOE BHIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSL ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuil ['ammiesi, BTOPOro u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHUS HMITyJIbCa U MEXAHWYECKOM DSHEPrUM, 3aKOHa
BCEMHUPHOT'O TATOTCHHUS;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI W SIBJICHUA,
nCcnoJib3yss OCHOBHbIE TonokeHMs MKT wu 3akoHBI MOJIEKYJISIpHOU
GU3NKM W TEPMOIWHAMUKH (CBSI3b JIaBIICHUS HACAIHHOTO Ta3a Co
CpeOHEW  KHHETUYECKOM DHEpPrue  TEIJIOBOI'O  JIBWKEHUS U
KOHLEHTPAIMEH €r0 MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO
CpEIHEW KMHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro YacTHL,
CBSI3b JIABJICHHUS WICAJBHOIO Ta3a ¢ KOHUEHTPALMEW MOJIEKYJI U €ro
TeMIeparypou, ypaBHeHne MenaeneeBa—KiianelpoHa, nepBblii 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI SHEPTUM B TEIJIOBBIX MPOIIECCAX),
[P 3TOM MCIIOJIb30BaTh MATEMAaTHUYECKOE BBIPAXKECHUE 3aKOHOB,
YKa3bIBaTh YCIIOBUS NPUMEHUMOCTH ypaBHeHUs MeHzaeneeBa—
Knaneripona;

aHAM3UPOBaTh U OOBSICHATH DJJICKTPUUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIE  MOJIOKEHUS U  3aKOHBI  BJIEKTPOJMHAMHUKUA  (3aKOH
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, MOTeHIUAIBHOCTh
3JIEKTPOCTATUYECKOIO TOJIsl, TPUHLMI CYIEPHO3ULINU IICKTPUUECKUAX



MOJIEH, TIPU 3TOM yKa3bIBas yCJIOBHS NMpUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKU Ba)KHBIE COOTHOLICHHS: 3aKOHbI OMa 1Sl ydacTka
UENU U JJI1 3aMKHYTOM 3JIEKTPUUYECKOM Henu, 3akoH [[xoyna—Jlenna,
npasuia Kupxroda, 3akonsl @apajes A 371€KTpoIn3a);

OMKCHIBATh (PU3UYECKHE MPOLECCHl U SBJICHUS, UCMOIb3Ysl BEIUYHUHBI:
NEPEMEILIEHUE, CKOPOCThb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TEI,
Cuja, MOMEHT CHWJIbl, JaBJE€HUE, T[OTEHIMAaJIbHAsA  DHEPTUs,
KUHETUYECKasi »JHEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbIL,
LHEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIA TSKECTH, CUJIa YIPYTOCTH,
CUJia TPEHHUs, MOIIHOCTb, DHEPIrUsl B3aMMOJEUCTBUSA Tela € 3eMIIEH
BOM3M €€ MOBEPXHOCTH, DHEPrusi ynpyrou nedopmaiuul MpyKUHbI,
KOJMYECTBO TEIUIOTHI, a0COJIIOTHAas Temreparypa Teja, pabora B
TEPMOJAUHAMHKE, BHYTPEHHSASI SHEPrus HUJICaJIbHOIO OJHOATOMHOTO
ra3za, paboTa HAEaTbHOIO Ta3a, OTHOCUTENbHAS BJIAKHOCTh BO3IyXa,
KIT[ wmneanpHOro TEIUIOBOTO JBHUIATENsA; JJIEKTPUUYECKOE TIOJIE,
HaIpsDKEHHOCTh  AJIEKTPUYECKOTO  MOJIsA, HANpsSKEHHOCTh  IOJIS
TOYEUHOTO 3apsA/la WIA 3apsHKEHHOr0 IIapa B BakyymMeé H B
IUBJIEKTPUKE, TMOTEHIMANl 3JEKTPOCTATUYECKOTO TOJS, Pa3HOCTh
NOTEHIMAJIOB, JJEKTPOABWKYIIAs CHJIA, CHJIA TOKa, HaIpsKEHHE,
MOIIHOCTh TOKa, 3JIEKTPUYECKAs] EMKOCTh IIJIOCKOrO KOHIEHCATopa,
CONPOTHUBJIEHUE YYACTKA LIEMHU C MOCJIEI0BATENbHBIM U MApaJlIeIbHBIM
COCMHEHUEM  PE3UCTOPOB,  DHEPIUSA  DJIEKTPUYECKOTO  IOJIs
KOHJIEHCATOopa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUMU:
MEXaHUYECKOE JBUKEHHE, TEIUIOBOE [IBUKEHHUE YAaCTHUI] BEIECTBA,
TEIJIOBOE€  paBHOBeCcHE, OpOYHOBCKOe  JBWXeHHE, auddys3us,
UCIIapEHUE, KUTICHHE W KOHJCHCAIMs, TUIAaBJICHUE U KPUCTAJUIM3aLHUs,
HaIPaBJICHHOCTb TeIIonepeaauH, ANEKTpU3aLUs TE,
AKBUIIOTEHLIIMAIIBHOCTh MOBEPXHOCTH 3aPSIAKEHHOTO MPOBOHUKA;
IIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hPU3UYECKON BETUUMHBI
OT JAPYroM C WCIHOJB30BAHUEM IMPSAMBIX HW3MEPEHUM, NIPU OTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYyYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJAEC TpaduUKOB C Yy4ETOM
aOCONIOTHBIX  TMOTPEUTHOCTEM W3MEPEeHHH, JenaTh BBIBOJBI IO
pe3yibTaTaM UCCIIEI0BaAHNUS;

MIPOBOJITHh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIUYHMH, MPU ITOM
BBIOMPATh ONTUMAJIbHBIN METOJ U3MEPEHUS, OLICHUBATH A0COJIIOTHHIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTh  OMBITHI O MPOBEPKE MNPEAJIOKEHHOW  THUIOTE3bI:
MJIAHUPOBATH AKCHEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, aHAIM3UPOBATH MOJYYEHHBIE PE3yJIbTAThl U JI€JIaTh BHIBOJ O
CTaTyce NPeJIOKEHHOM TUITOTE3HI;

coOmoaTh  mpaBwia  O€30MAacCHOTO  TpyAa TNpH  TPOBEICHUU
WCCJICIOBAaHUM B paMKax Y4YEOHOTO OKCIEPUMEHTa, MPAKTUKyMa H
y4eOHO-UCCIIeIOBATEIbCKOW W TPOEKTHOM  NIEATETBHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPONCTB U  JIaDOPAaTOPHOTO
000pynIOBaHU;

pemarb pacyéTHbIE 3aJa4d C SBHO 33JaHHOM W HESBHO 3aJaHHOM
(u3HUecKoil MOJIETBIO: HA OCHOBAHUM aHAIN3a YCJIOBHS 00OCHOBHIBATH
BBIOOp (m3mUecKoil Mojaenu, OTBeYaromeil TpeOOoBaHUSAM 3a7adH,
MPUMEHATH  (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl



(GU3NIECKUX TEOpUH TPU HUCTIOIH30BAHUM MATEMAaTHYCCKUX METOJIOB
pelieHuss 3aaad, MPOBOAUTH pacdy€éThl HA OCHOBAHUU HWMEIOIIUXCS
JTaHHBIX, AaHAJU3UPOBATh PE3YNbTAaThl W KOPPEKTHPOBATH METOIBI
pEIIeHHUs ¢ YIETOM MOTyUYEHHBIX Pe3yIbTaTOB;

pemaTth Ka4eCTBEHHBIC 3a/ladyd, TpeOyroliue MpUMEHEHUS 3HaHWH U3
pasHBIX pa3lenoB Kypca (DM3WKH, a TakkKe HWHTETpAallud 3HAHUN U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaWBaTh
JIOTHYECKYIO IIETIOYKY PAacCYKICHUW C OMOpO Ha M3y4eHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUECKHE 3HaHWs M OOBSCHEHUS OCHOBHBIX
NPUHIUAIIOB  pa0OThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPONCTB U TEXHOJOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIICHMBaTh  TIOCIEJACTBUA  OBITOBOM U
POU3BOJCTBEHHOM  JICATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOM ¢
(bU3HMUECKUMU TIPOLIECCaMU, C TTO3UIIUNA IKOJOTUYECKON O€30MacHOCTH,
NPEICTAaBICHU O pPaIMOHAIILHOM MPUPOJIOIOJIB30BAHUHU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTMXKCHUM HAyKW U TEXHOJIOTHH IS
JATbHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOTHI ¢ MH(pOpPMALIUEH PU3NIECKOTrO
cCollepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, ITPU ATOM HCTIOIB30BaTh COBPEMEHHbBIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIS TIOMCKA, TEePepabOTKU M TMPEIbSABICHUS yuyeOHOU U
HAYYHO-TIOMYJISIPHON uHbopmaIu, CTPYKTYPUPOBAHUS u
UHTEpNpeTanud  uHOpMaIuu,  MOJYYEHHOM M3  Pa3lInyHBIX
MCTOYHUKOB, KPUTUUECKH AHAIM3UPOBATH MOIy4YaeMyr HH(OOPMAIUIO
U OILICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MUMEIOIIMXCSl 3HAHU,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UH(POPMAIIUK;

NpOSBJISITH ~ OPraHU3AIMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO MPUOOpETEeHUsT HOBBIX 3HAHUNW B TIpolecce
BBITIOJIHEHHUS MTPOCKTHBIX U yU4eOHO-HCCIIEIOBATEIBCKUX paloT;
paboTaTh B TpYIIEe ¢ MUCHOJHEHHWEM PAa3IMYHBIX COIMAJBHBIX POJIEH,
IJIAaHUPOBATh ~ pabOTy  TPYMIbI,  PAIMOHAIBHO  pacHpenemsTh
NeSTETPHOCTh B HECTAHJAPTHBIX CHUTYallUsIX, aJIeKBAaTHO OIICHUBATh
BKJIQJl KQXJIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE paccMaTpUBaeMOn
MpOOJIEMBI,

MIPOSIBJISITH MOTHBAIUIO K Oyayiel mpoecCHOHABHON e TEIbHOCTH
M0 CHEIHATBHOCTAM (PHU3UKO-TEXHUIECKOTO TIPODUIISL.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHHUIA:

IIOHUMATh pPOJb (PHU3UKK B SKOHOMHYECKOM, TEXHOJOTHUECKOM,
COIMAIBHOW M JTHYECKOW cdepax NMeaTeTbHOCTH YeJIOBEKa, POJjb U
MecTO (UM3MKH B COBPEMEHHOM HAay4YHOM KapTUHE MHpa, pOJib
ACTPOHOMHH B MPAKTUYECKOU AECATEIIBHOCTH YEJIOBEKA U JATbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OIKCATENIbHOM,
CUCTEMATHU3HUPYIOIICH, OOBICHUTENIHON U MPOTrHOCTUYECKON (HYHKIIUH
¢uznyecKkol TEOpUM — DBICKTPOAMHAMHKH, CIHEIHAIBbHON TEOopuu

OTHOCHUTENIFHOCTH, KBAaHTOBON (U3MKH, pOJib (DU3UUECKOW TEOpUHU B



(dbopMHpOBAaHUU TIPEACTABICHUM O (PU3MUECKOW KapTUHE MHUpa, MECTO
¢u3nueckoil KapTUHBI MHpa B OO0IIEM psAoy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJIC;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): OJHOPOAHOE DIIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYECKU
MasITHUK, WACAIbHBIA NPYKUHHBIA MasiTHUK, TAPMOHHYECKUE BOJIHBI,
UcaIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO siJpa ¥ KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTD MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAITN3UPOBATh U OOBACHITH ANEKTPOMATHUTHBIE MPOIECCHI U SBJICHUS,
UCIIOJIb3YSI OCHOBHBIC TOJIOKEHHUS M 3aKOHBI JJIEKTPOJAMHAMUKUA U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJNIEKTPUUECKOro 3apsiia, cuia Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p JOJIC
CAMOMHAYKIIMM B DJEMEHTE OJJIEKTPUUECKOW IIEMU CO CKOPOCTHIO
U3MEHEHHS  CHJIbI  TOKa, IMIOCTYJaThl  CHEHUAIbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE TPOIECCH W  SBICHUA,
UCIIOJIb3Ys TIOJIOKEHHSI KBAHTOBOM (u3HMKK (ypaBHEHHE ODWHINTEHHA
st potodddekra, mepBbli U BTOPOM ToOCTyJiaThl bopa, mpuHIUI
COOTHOIICHHS HeompenenénHocTeil I eizendepra, 3akOHbI COXpaHEHUS
3apsAI0BOTO U MAaCCOBOTO YHCEI U SHEPTHUH B SITICPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOTO pacmaia);

OMHCHIBATh (PU3UYECKHE TPOIECCHl U SBJICHUS, UCTOIb3Ysl BEIUYHUHBI:
HaANPsHKEHHOCTD AIIEKTPUUECKOTO TOJIA, MOTEHITHAI
AIEKTPOCTATUYECKOTO TOJIA, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TOJIsi, MarHUTHBIN
MOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DJJIEKTPOABMXKYIAS CHIIA
CAaMOMHIYKIIMHM, SHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM  WMITYJIbC, TIOJIHAS DHEPTUs, DJHEPrusi TMOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMIYJIbC (POTOHA, MAaCCOBOE YHUCIIO U
3aps Aapa, SHEPTHsI CBSI3H SIIPa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKaHWs]  (PU3WYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHIYKITUS, CaMOMHIYKITHS, pE30HAaHC,
uHTephEepeHIUs BOJIH, AUQPPAKIUSA, JUCTEPCHs, TOJHOE BHYTpEHHEE
otpaxenue, (orodnekrpuueckuii 3pdext (dporodrddexr), anpda- u
OeTa-pacniajipl siiep, raMMa-u3aydeHue sjaep, GU3nuecKue MPUHITUITHI
CIEKTPaJIHLHOTO aHallu3a M paboTHI J1a3epa;

OTIpeeNATh HAMpaBJICHUE WHAYKIIUM MAarHUTHOTO TOJIS MPOBOJHHKA C
TOKOM, CHJIbI Ammiepa u cuiibl JlopeHia;

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

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE MMOHSATHUS, TEOPUH U
3aKOHBI JJII aHAIM3a W OOBSICHEHUS (PU3NYECKUX TMPOIIECCOB,
MIPOMCXOJISIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAaX, B MEKTATAKTUICCKOM
cpene; IBIKEHUS HEOSCHBIX T, SBOJIONNH 3BE311 U BeeneHHo;
MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NUYECKHX BEITUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TpPH 3TOM KOHCTPYHPOBATH



YCTaHOBKY, (DUKCUPOBATh PE3YyJIbTAaThl MOJYYCHHON 3aBUCHUMOCTH
bu3uYeCKNX BEJIWYMH B BHUJE TpaduKoB ¢ Y4ETOM aOCOJIFOTHBIX
MOTPEITHOCTE HW3MEpPEHMH, JIeJlaTh BBIBOABI IO  pe3yjbTaraM
UCCIICIOBAHUS;

IIPOBOJINTh KOCBEHHBIC M3MEPECHHS (DU3NYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMAIBHBIM METOJ] U3MEPEHUsI, OIICHUBATh a0COIIOTHBIC
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUN;
MPOBOJUTH  OMNBITBI 110 TPOBEPKE MPEAIOKEHHOW  THIIOTE3BI:
IJIAHUPOBATh SKCIIEPUMEHT, coOupath AKCIIEPUMEHTAIIBHYIO
YCTAHOBKY, aHAJIM3UPOBATH MOJYUYCHHBIE PE3YIbTATHI U JI€JIaTh BHIBOJ O
CTaTyce NpeaJI0KEHHON TUIIOTE3bI;

ONKCHIBATh METOBI MOJYYCHHSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHU;
cobmoaaTe mpaBuia  0€30MacHOTO  TpyJda MpH  MPOBEICHUH
UCCIIEIOBAHUM B paMKax Y4YeOHOTO OJKCIEPUMEHTA, MPAKTUKyMa H
y4eOHO-HUCCIICIOBATEIbCKOM M TPOEGKTHOM  JIEATEIBHOCTH  C
UCIIOJIb30BAaHUEM HU3MEPHUTEIBHBIX YCTPOHMCTB U J1abOpPaTOPHOTO
000py10BaHUS;

peliath pacuéTHhIC 3aJa4d C SIBHO 3aJJaHHONM M HEABHO 3aJaHHOU
(dbu3UYeCKO MOJIeTIbI0: HAa OCHOBAaHMM aHAJIM3a YCJIOBHUS BBIOHMpAThH
(dbu3UYECKre MOJICNIH, OTBEYAIOIIUE TPEOOBAHUSIM 3aJ1aud, NMPUMEHSTH
(hopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TCOPUI
Ipyd HCIOJIB30BAHUM MATEMAaTHUYECKMX METOJ0B pEIICHUs 3ajad,
MpPOBOJUTh  pacuéTbl HAa  OCHOBAHMM  MMEKONIUMXCA  JaHHBIX,
aAHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3YJIbTaTOB;

pemaTh KadeCTBEHHBIC 3aJlaud, TPEOYIOIINE MPUMEHEHMS 3HAHUK U3
pPa3HBIX pa3leiaoB Kypca (PU3MKH, a TaKKe HWHTErpallid 3HAHUK W3
JIPyTUX TMPEIMETOB €CTECTBEHHO-HAYYHOrO IMKJa: BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PACCYKJICHUN C OMOPOM Ha M3YyUYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3NUYCSCKUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA IS OOBSICHEHHS OCHOBHBIX
OPUHIIAIIOB  PabOThl  M3MEPUTEIBHBIX  IPUOOPOB, TEXHUUYECKUX
YCTPONCTB ¥ TEXHOJOTMYECKUX MTPOIIECCOB;

IPUBOJIUTH TPUMEPHl BKJIaJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOMIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

aHaJM3UpOBaTh W OICHUBATH  IIOCIEACTBUS  OBITOBOM M
NPOU3BOJACTBCHHON  JEATEIBHOCTH  YEJIOBEKA, CBSI3AHHOM  C
(U3UYCCKUMU TIPOIIECCAMH, C TO3HUIUN IKOJOTHIECKON OC30ITacCHOCTH,
MPEJICTaBJICHUI O paIlMOHAJIBLHOM MIPUPOJOINOJIBb30BaHNN, a TaKXKe
Pa3yMHOM HCIIOJIb30BaHUU JOCTH)KEHUN HAYKH M TEXHOJIOTMH st
JTaJbHEUIIIETO Pa3BUTHS YCIIOBEUYECKOTO OOIIECTBA;

MIPUMEHSThH Pa3IUYHbBIC CITIOCOOBI paboTHI ¢ MHGOPMAITHEH PU3UIECKOTO
COJICP)KaHHMS C HCIOJBb30BAHHEM COBPEMCHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, IIPH 3TOM HCII0JIb30BaTh COBPEMEHHBIC HH(MOPMAITHOHHBIC
TEXHOJIOTUH TSI TIOMCKA, TIEPepadOTKM M TPEIbSIBICHUS y4eOHOU U
Hay4YHO-TIOIMYJISIPHOM uHbOopMaIy, CTPYKTYypHUpPOBaHUS u
UHTEpOpeTanuu  WHQOpMAIMK,  MOJYYEHHOW W3  Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH IMOJTy4aeMyr WH(OPMAITUIO
Y OLEHUBATh €€ JTOCTOBEPHOCTh KAaK HA OCHOBE MMEIOLIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HH(POPMAITUH;



NpOSIBIISITh ~ OpTaHW3allMOHHBIE W [IO3HaBaTeJbHBIE  YMCHUS
CaMOCTOSITEIFHOTO MPUOOPETCHHsST HOBBIX 3HAHWW B  IpoIlecce
BBITIOJTHCHHSI IPOCKTHBIX U yUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpyNIe C WUCIOJHEHUEM DPA3THUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIBL,  PalMOHAIBHO  PACIPEACTSATH
JESATEIbHOCTh B HECTAHIAPTHBIX CHUTYallMsAX, aJIeKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBAEMOK
poOJIeMBI;

NPOSIBIISITh MOTHBAIIMIO K OyayIied nmpodecCHOHANBHON AeITeTbHOCTH
o CTHCTIHATEHOCTSIM (U3UKO-TEXHUIECKOTO pouIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
No Koaun4yecTBO 4acoB

HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue

NPOrpaMMblI Bcero o0pazoBaTe/IbHbIE PECypPChl
I padoThI padoThI

Pasgen 1. HAYUHBII METO/I IIO3HAHMSI IIPUPO/JIbI

11 Hayunslit MeToq o3HaHusA 6 bubnmnoreka HOK
' IPUPOJIBI https://m.edso00.ru/f16b68d7
Uroro no pazueny 6
Pasznea 2. MEXAHUKA
bu6nuorexa [IOK
21| Kunemarnia 10 1 https://m.edso00.ru/f16b68d7
bu6nuorexa [IOK
22 Hlunamika 10 https://m.edsoo.ru/f16b68d7
N but6mmoreka [IOK
23 | Cramica Teéproro Tena S 1 https://m.edsoo.ru/f16b68d7
but6mmorexa [IOK
2.4 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
3.1 MOJIEKYJIIPHOKMHETHIECKOM 15 1 bubmmorexa [JOK

TEOPHUH

https://m.edsoo.ru/f16b68d7
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3.9 Tepmoannamuxka. TernoBbie 20 Bu6muotexa [JOK
' MaIlHHBI https://m.edso00.ru/f16b68d7
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 14 bubnuorexa LIOK
' ®a3oBbIE MEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAUNHAMUKA
bubmnoreka IIOK
41 UeKTpiieckoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSTHHBIN MEKTPUICCKUI TOK 24 httos://m.edsoo.ru/f 1666847
bubmuorexa [JOK
43 ToKH B pasIHEIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 54
Pasnen 5. DUSHUECKHUM TPAKTUKYM
N bubmuorexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edso00.ru/f16b68d7
Hroro no pazneny 16
bubnunorexa LIOK
PesepBHOE BpeMms 10 https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME



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)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznen 1. JIEKTPOAUHAMUKA
bubmnoreka IIOK
1.1 M
ArHiHoe HoJe 14 https://m.eds00.ru/39859¢f1
12 DNeKTpOMarHuTHas 13 1 bubnuorexa [IOK
' VHTYKIHS https://m.edso0.ru/39859ef1
Wroro no pazueny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4deckre 10 bub6anoreka LIOK
' KosieGaHus https://m.eds00.ru/39859ef1
59 DNeKTpOMarHuTHBIE 15 bubnuoteka [JOK
' KosiebaHus https://m.eds00.ru/39859ef1
Mexanuveckue u Bu6 110K
nonmoTexa
2.
3 STICKTPOMATHHTHAIE 10 1 https://m.eds00.ru/39859¢f1
BOJTHBI
but6mmoreka [IOK
24
Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro 1o pasnery 60

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

Ocuoset CTO

5

bubnunoreka LIOK



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.edso0.ru/39859ef1

Hroro no pazueny 5
Paznen 4. KBAHTOBAS ®U3UKA
41 Kopnyckynsipao- 15 bu6muoreka [IOK
' BOJIHOBOM JyaIu3m https://m.eds00.ru/39859ef1
bubmuorexa [IOK
42 Pusika atoma S https://m.eds00.ru/39859ef1
®duzrka aTOMHOIO AIpa
4.3 1 DJIEMEHTaPHBIX 5 bubmorexa LOK
' P https://m.eds00.ru/39859ef1
YaCTHII
Wroro no pazaeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 19 bubnuoteka [JOK
' ¥ acTpOopU3UKH https://m.edso00.ru/39859ef1
Uroro no pazneny 12

Pazzea 6. PUSUNUYECKUN MPAKTUKYM

6.1 duznveckui 16 16 but6mmorekxa [IOK
' IPaKTUKYM https://m.edso0.ru/39859ef1
Hroro 1o pasuery 16

Paszpen 7. OBOBHIAIOIIEE IOBTOPEHUE

7.1

Cucremaruzanus u
00001IEeHne
PEMETHOTO

15

bubnunoreka LIOK
https://m.edso0.ru/39859¢ef1



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
¢buzuku 10 — 11

KJIACCOB
HToro 1o paszeny 15
bubmnoreka IIOK
PesepsHoe Bpems 10 https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOITPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB DJIeKTPOHHBbIE
Hara uudposbie
Tema ypoka KounTtpoJubHbie IIpakTuyeckue
n/ Bcero U3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypchl
1 ®duszuka — pyHgaMeHTaIbHas HayKa 1 https://m.edsoo.ru/9bf5c6
0 Ipupoze 21
Hayunslii MeTOq O3HAHUS U
https://m.edso0.ru/25666
2 METOJIbI HCCIICIOBAHUS (PU3HUCCKUX 1 972
SIBJIEHUU T
OKCIIEpUMEHT U TEOPHUS B IPoIlecce
P P P https://m.edsoo.ru/3deld
3 no3HaHus npuposl. Habmonenue 1 26f
M DKCTIEPHMEHT B (pr3HKe o
4 Crioco0b1 u3MepeHus (PU3NIECKUX 1 https://m.edsoo.ru/3aéch
BEJIMYUH 4a3
AOCONIOTHAS U OTHOCUTENbHAS
. https://m.edsoo.ru/a2b15
5 MOTPEUTHOCTH U3MEPEHUI 1 791
(U3MYECKUX BEIUYUH -
MopenupoBanue B pusuke. Ponb u
MecTo (M3UKHU B (POPMHUPOBAHUH
¢ o dop o P https://m.edsoo.ru/3b9eb
6 COBPEMEHHOUN HAyYHOU KapTHUHBI 1 2ce
MHpa, B IPAKTUYECKON o
JeITeIbHOCTH JII0ICH
7 MexaHnuecKkoe ABMKCHHE. 1 https://m.edsoo.ru/b1857



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/b1857981

Cucrema oTcyeTa.
OTHOCI/ITCJILHOCTL MECXAaHHUYCCKOI'O
nerokeHus. [Ipsimas u oOpaTHast
3a7a4M MEXaHUKH

Pagunyc-BexkTop MarepuanbHON
TOYKH, €r0 MPOEKIUU HA OCU

https://m.edsoo.ru/44f38e

8 KoopauHat. Tpaekropus. 63
[Tepemenienue. Ckopocts. Mx o
MPOEKLUU HAa OCH KOOPAUHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE
9 newkenue. [ padpudeckoe onncanue https://m.edsoo.ru/9c7afl
PaBHOMEPHOTO IPSIMOJIMHEMHOTO 9c
JBUKEHUS
10 CrnoxxeHue nepeMenieHni u https://m.edso00.ru/56b21
ckopocren. Pemenue 3agau 8f1
HepaBHoMepHOE BHKEHHE.
MrHoBeHHas CKOPOCTb.
N https://m.edsoo.ru/a8ce4f
11 Yckopenue. [Ipsamonnneiinoe df
JBUYKEHUE C TOCTOSIHHBIM o
YCKOpPEHUEM
I'paduaeckoe onrcanue
. https://m.edsoo.ru/f924dc
12 MPSMOJIMHENHOTO IBUKEHUS C c8
MOCTOSIHHBIM YCKOPEHUEM _
CBoOoaHoe majieHre. Y CKopeHue
https://m.edsoo.ru/fa29e9
13 CBOOOIHOTO NaJicHUs. 3aBUCUMOCTh

KOOpJMHAT, CKOPOCTH, YCKOPEHUS

cf



https://m.edsoo.ru/b1857981
https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/fa29e9cf
https://m.edsoo.ru/fa29e9cf

OT BPEMEHH U UX rpapuKu

HBI/I)KGHI/IC TCia, 6pOI_HeHHOl"O nona

https://m.edsoo.ru/9a2d3

14
YIJIOM K TOPU30HTY 298
KpuBonuneiinoe 1BUXEHHUE.

JIBrKeHUE 10 OKPYKHOCTH.

15 VYrioBas v IMHEWHAsI CKOPOCTb. https://m.edsoo.ru/66fefe
[Mepuon 1 yacroTa. 66
LlenTpocTpeMUTENHbHOE U TIOJTHOE
YCKOpEHUE

16 KonTponbnas padota Ne 1 o reme https://m.edsoo.ru/ee9d2
"Kunemartuka" 74a
ITepBb1it 3ak0oH HproToHA.

HNuepumanpHble CUCTEMBI OTCUETA.
P https://m.edsoo.ru/cfe158

17 [IpuHOKIT OTHOCUTENBHOCTH 3¢
lNanmnes. HennepuumanpHeie _

CHCTEMBI OTCUETA

18 Cuna. PaBHOJEHCTBYIOIIAs CUJIa. https://m.edso0o.ru/9e291
Bropoii 3akon Herotona. Macca 363

19 B3aumoneiicteue ten. Tpernit https://m.edsoo.ru/efe411
3akoH Herorona 2e
[TpuHIMTT Cynepno3uiuu CUil.

P yoep https://m.edso0o.ru/1f524

20 Pemrenue 3a1au Ha npuMeHEHUE 49f
3akoHOB HploTOHA —
3aKOH BCEMHPHOTO TATOTECHHUS.

. https://m.edsoo.ru/f4clec

21 DKBUBAJICHTHOCTh T'PAaBUTAITMOHHOM

Y UHEPTHOM Macchl

b8



https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/66fefe66
https://m.edsoo.ru/66fefe66
https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/f4c1ecb8

Cuna TsKeCTH M YCKOpEHHE

https://m.edsoo.ru/3e848

22
CBOOOIHOTO MaJICHUS 452
JIBr>KeHre HeOSCHBIX TEI M MX
93 HCKYCCTBEHHBIX CIIyTHUKOB. https://m.edso00.ru/c3787
[TepBast kocMuyeckasi CKOpPOCTb. bce
3akonsl Kemnnepa
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec https://m.edsoo.ru/75f2fc
Tena of
Cuna tpenus. [Ipupoaa v BUIIbI CUIT
o5 TpeHus. JIBUKEHHUE B KUJIKOCTH U https://m.eds00.ru/12516
rase ¢ y4éToM CHUJIbI 86e
COTIPOTHUBIICHUS CPEIbI
26 Hasnenue. I'napocrarnyeckoe https://m.edsoo.ru/ccéed
nasnenue. Cuna Apxumena 69f
AOCOIIOTHO TBEPIOE TENIO.
pA https://m.edso0.ru/39816
27 [TocTynarenbHOE U BpamaTelibHOE 656
JBIJKEHHUE TBEPOTO Tea T
28 MoOMEHT CHJIbl OTHOCHUTEIILHO OCH https://m.edso0.ru/363b5
BpateHus. [limeyo cuibl 721
CrnoxxeHue Cuil, IPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTn https://m.edsoo.ru/31fcdd
Tena. YClIOBUSI pAaBHOBECHS 2c
TBepOTro Tena. Buabl paBHOBecus
https://m.edsoo.ru/d59f5
30 Pemenue 3amau
579
31 Kontponbras padota Ne 2 o teme https://m.edsoo.ru/f3818



https://m.edsoo.ru/3e848452
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/1251686e
https://m.edsoo.ru/1251686e
https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/39816e56
https://m.edsoo.ru/39816e56
https://m.edsoo.ru/363b5721
https://m.edsoo.ru/363b5721
https://m.edsoo.ru/31fcdd2c
https://m.edsoo.ru/31fcdd2c
https://m.edsoo.ru/d59f5579
https://m.edsoo.ru/d59f5579
https://m.edsoo.ru/f3818b83

"Munamuka. CTaTuka TBEPIOTO
Tena”

b83

NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.

https://m.edso00.ru/99859

32 Llentp macc cucTeMbl 085

MaTepuaIbHbIX TOUeK. Teopema o -

JBUKEHHUH LIEHTPA Macc

HMIybe CHITbI 1 H3MeHeie https://m.edsoo.ru/64aafe
33 UMITYJbCa Tela. 3aKOH COXpaHEeHHUS o4

HMITyJIbCa. PeakTUBHOE BUKEHHE o

MoMeHT uMIysibca MaTepUATIBLHON
34 touku. [Ipencrasienue o https://m.edsoo.ru/f6195a

COXPAaHCHUH MOMCHTA UMITYJIbCA B 1_2

HECHTPAJTBbHBIX ITOJIAX

https://m.edsoo.ru/7b7a4
35 Pemenue 3amau
663

PaGora cunbl Ha MajioM U Ha
36 KOHEYHOM IIEPEMELIECHNH. https://m.edso00.ru/24c9c

I'paduaeckoe nmpencraBieHue efl

paboThI CHITBl. MOIIIHOCTB CHITBI

Kunernyeckas sHeprus. TeolpeMa httos://m.edsoo.ru/18311
37 00 U3MEHEHNN KHHETHYECKON 468

SHEPIUH MATEPUAIBbHON TOUKH -

Horeruabitere i https://m.edsoo.ru/29cda
38 HEMOTEHIMATbHbIE CUJIBI.

[TorenmmanesHas sHeprus. Bropas

7aa



https://m.edsoo.ru/f3818b83
https://m.edsoo.ru/99859985
https://m.edsoo.ru/99859985
https://m.edsoo.ru/64aafec4
https://m.edsoo.ru/64aafec4
https://m.edsoo.ru/f6195a12
https://m.edsoo.ru/f6195a12
https://m.edsoo.ru/7b7a4663
https://m.edsoo.ru/7b7a4663
https://m.edsoo.ru/24c9cef1
https://m.edsoo.ru/24c9cef1
https://m.edsoo.ru/18311468
https://m.edsoo.ru/18311468
https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/29cda7aa

KOCMHYCCKasA CKOPOCTh

TpeTbst KOcMUYECKasi CKOPOCTb.
CBsi3b pabOTHI HEMOTEHITMATLHBIX
CWJI C U3MEHEHUEM MEXaHUYEeCKOU

https://m.edso0.ru/8475b

39
SHEPTUH CUCTEMBI Tel. 3aKOH 83e
COXPAHEHUSA MEXAHUYECKOU
SHEPTUHU
VYpyrue u Heynpyrue
40 CTOJIKHOBEHUSA. Y paBHEHHUE https://m.edsoo.ru/64f81
bepnynnu nis naeanbHOM 2d9
KHUJKOCTU
41 KonTponbnas padorta Ne 3 o reme https://m.edsoo.ru/adfd63
"3aKOHBI COXpaHEHUS B MEXaHUKe" 21
Pa3BuTue npencraBienuit o
42 npupoe TernoTel. OCHOBHbBIE https://m.edsoo.ru/8d327
nonoxxenuss MKT. Tuddyzust. d3e
bpoyHOBCKOE 1BMXKEHHE
CrpoeHne ra3000pa3HbIX, KUJIKHX
43 U TBEPABIX TeN. XapakTep https://m.edsoo.ru/7f949
NIIBIKEHHS U B3aNMOIEHCTBUSA 152
YacTHUIl BeUlecTBa
Macca u pazmepbl MOJIEKYJIT
https://m.edsoo.ru/33d17
44 (atomoB). KonmuecTBo BemiecTna. dbd
[Tocrostnaas ABoraapo T
45 Temneparypa. Temiosoe https://m.edso00.ru/f6931

paBHoBecue. [kana [lenpcus

272



https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/8d327d3e
https://m.edsoo.ru/8d327d3e
https://m.edsoo.ru/7f949152
https://m.edsoo.ru/7f949152
https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/f6931272
https://m.edsoo.ru/f6931272

https://m.edsoo.ru/a93ba

46 Pemenue 3amau €98
Ny https://m.edso0.ru/c9618
47 Wneanpuplii ra3. 'a3oBble 3aKOHBI 038
48 VYpaBHenue MeHieneena- https://m.eds00.ru/b5685
Knanetipona. Pemienue 3anau 6ff
49 AGcomtoTHas TemnepaTypa. 3akoH https://m.eds00.ru/91849
JansTOHa ece
H3omnporieccel B HACAILHOM Tase ¢
pott A https://m.edsoo.ru/2881b
50 MOCTOSIHHBIM KOJMYECTBOM 186
BellecTBa T
I'pacduaeckoe mipescTaBiIeHue
pag el https://m.edsoo.ru/6a23b
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, Aac
nzobapa 4ac
https://m.edso0.ru/18a67
52 OcnosHoe ypaBHeHne MKT 3 6?
https://m.edsoo.ru/dac14f
53 Pemrenune 3agau
69
CBs3b a0COIOTHOI TeMIepaTypbl
TEPMOJUHAMHYECKOH CHUCTEMEI CO
P ﬂv . o https://m.edsoo.ru/456el
54 CpelHEe KHHETUYECKOHN SHepruei 500
MOCTYIATEIBHOTO TEIMJIOBOTO o
JIBIOKEHUS €€ 9aCTUIl
55 O00011IeHE U CUCTEMATH3AIUA https://m.edso0.ru/15463
3Hanui 1mo reMe "OcnoBsl MKT" eae
56 Konrponsnas padora Ne 4 o Teme https://m.edsoo.ru/e2c6a



https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/b56856ff
https://m.edsoo.ru/b56856ff
https://m.edsoo.ru/91849ece
https://m.edsoo.ru/91849ece
https://m.edsoo.ru/2881b186
https://m.edsoo.ru/2881b186
https://m.edsoo.ru/6a23b4ac
https://m.edsoo.ru/6a23b4ac
https://m.edsoo.ru/18a67861
https://m.edsoo.ru/18a67861
https://m.edsoo.ru/dac14f69
https://m.edsoo.ru/dac14f69
https://m.edsoo.ru/456e15c2
https://m.edsoo.ru/456e15c2
https://m.edsoo.ru/15463eae
https://m.edsoo.ru/15463eae
https://m.edsoo.ru/e2c6adae

"OcHoBer MKT"

dae

TepMOI[I/IHaMI/I‘ICCKaﬂ cucrema.

3aaHue BHEMHUX ycinoBui 1uist T
cucTeMbl. BHenIHue U BHyTpEeHHHE

https://m.edsoo.ru/3cefc8

S7 napametpsl. [lapamerpst T/] 93
CUCTEMBI KaK CpEJIHUE 3HAUCHUS _
BEJIMYUH, ONKUCHIBAIOIINX €€ Ha
MHUKPOCKOITIMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.
58 Camornpoun3BoIbHAs peslaKcaIus https://m.edsoo.ru/abe6d
T/ cucteMsl K TEILIOBOMY egc
PaBHOBECHIO
Moenp nieanbHOro ra3a B
https://m.eds00.ru/65542
59 TEPMOJUHAMHUKE. Y CIIOBHS fde
MIPUMEHUMOCTH 3TOW MOJEIU T
YpaBHenue Menpeneena-
. https://m.edsoo.ru/fdc9d3
60 Knaneiipona u BeIpakeHUE JUISI 3b
BHYTPEHHEHN HEPTUU o
Bripaxxenue 1151 BHyTpeHHEN
SHEPTUH OJHOATOMHOTO
https://m.edsoo.ru/e68eb
61 WJIeaTbHOTO Ta3a. 3fh
KBasucraruueckue u o
HECTAaTUYECKHE MPOIECCHI
DnemeHTapHas paboTa B
https://m.edsoo.ru/71bd7
62 TepMOoJuHaMuKe. Beruucienue

paboTsI 1o rpaduKy npoiecca Ha

146



https://m.edsoo.ru/e2c6adae
https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/e68eb3fb
https://m.edsoo.ru/e68eb3fb
https://m.edsoo.ru/71bd7146
https://m.edsoo.ru/71bd7146

pV-auarpamme

Tennonepenayda kak crocod
W3MEHEHUS BHYTPEHHEHN 3HEpruun

https://m.edsoo.ru/74ea5

63
TJI cuctembl 6€3 COBEpILICHHS 47b
paboThI
64 KonBexk1iusi, TEMI0MpPOBOIHOCTbD, https://m.edsoo.ru/d2b82
W3JIy4YCHHUE bdc
KonuuecTBo TEmIOTHI.
TennoéMkocTh Teaa. Y aenbHasa 1
N https://m.edsoo.ru/77191
65 MOJIIpHAs TeTIOEMKOCTH 219
BelleCcTBa. Y elibHas TeIoTa o
CrOpaHus TOIINBA
66 Pacuér xonuyecTBa TEIUIOTHI IPH https://m.edsoo.ru/f72bl
TerIonepeaayde 13f
67 [Tonsarue 06 aguabaTHOM Ipolecce. https://m.edsoo.ru/92f2bf
IIepBbIil 3aKOH TEPMOAVMHAMUKH af
KonnuecTBo TemnoTel u paboTa Kak
. https://m.edsoo.ru/fe9dbl
68 Mepbl U3MEHEHUS BHYTPEHHEN o5
sHepruu T/I cucremsl o
Bropoii 3ak0H TepMOAUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX https://m.edsoo.ru/fbel71
nporeccoB. HeoOpatumocTtsb 9c
IIPUPOIHBIX IIPOLIECCOB
[IpuHIUIIBI 1EVCTBUS TEIUIOBBIX https://m.edso0.ru/58f1d
70
maruH. KITJT 829
71 MakcumansHoe 3HaueHue KIT/I. https://m.edsoo.ru/b4cb6



https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/d2b82bdc
https://m.edsoo.ru/d2b82bdc
https://m.edsoo.ru/77191a19
https://m.edsoo.ru/77191a19
https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/fe9db125
https://m.edsoo.ru/fe9db125
https://m.edsoo.ru/fbe1719c
https://m.edsoo.ru/fbe1719c
https://m.edsoo.ru/58f1d829
https://m.edsoo.ru/58f1d829
https://m.edsoo.ru/b4cb642e

Huxn Kapnao

42e

https://m.edsoo.ru/9aee?

72 Pemenue 3agau
8 8d6
OKOJIOTHYECKHE aCIIEKThI
73 HCIIOJIB30BAHUS TEIJIOBBIX https://m.edsoo.ru/5a484
nBurareiieii. TemioBoe ad2
3arpsAI3HEHUE OKPYXKAIOLEH CPeIbl
https://m.edsoo.ru/6ccd6f
74 Pemenne 3amaq
3e
O06o01eHue 1 CUCTEeMaTH3 AU
o " https://m.edso0.ru/6192f
75 3HaHu# o TeMe "TepMoauHaMuKa. od2
TennoBrie MalIUHEI" —
KonTponbnas padota Ne 5 o reme
" https://m.edsoo.ru/4ae6e
76 Tepmoannamuka. TerioBbie 963
MaIInHbI" —
[TapooGpazoBanue U KOHIEHCAIIUS.
https://m.edso0.ru/63386
77 Ucnapenue u kunenue. Y neybHas 930
TEIUIOTa NapooOpa3oBaHUs T
HacrpimeHnHable ¥ HeHACHIIEHHEIE
napel. KauecTBeHHAs1 3aBUCUMOCTH
IUIOTHOCTHU M IaBJICHUS
78 HACBIIICHHOTO [1apa OT https://m.edsoo.ru/87fbed

TEMIIEPATYPHI, UX HE3ABUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa.
3aBUCUMOCTD TEMIIEPATYpPBI
KUIIEHUSI OT JaBJICHUS B AKHUJIKOCTH

dl



https://m.edsoo.ru/b4cb642e
https://m.edsoo.ru/9aee78d6
https://m.edsoo.ru/9aee78d6
https://m.edsoo.ru/5a484ad2
https://m.edsoo.ru/5a484ad2
https://m.edsoo.ru/6ccd6f3e
https://m.edsoo.ru/6ccd6f3e
https://m.edsoo.ru/6192f9d2
https://m.edsoo.ru/6192f9d2
https://m.edsoo.ru/4ae6e963
https://m.edsoo.ru/4ae6e963
https://m.edsoo.ru/6338623e
https://m.edsoo.ru/6338623e
https://m.edsoo.ru/87fbedd1
https://m.edsoo.ru/87fbedd1

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS

https://m.edsoo.ru/11ef33

79
Y OTHOCHUTEJbHAS BIIAXKHOCTh 2a
https://m.edsoo.ru/eda6d
80 Pemenue 3amau
771
TBépnoe Teno. Kpucraminyeckue u
https://m.edsoo.ru/dac86
81 amopdHbIe Teaa. AHU3OTPOIHS 29b
CBOMCTB KPHUCTAJUIOB T
[1naBneHue U KpUCTAIIA3ALIMSL.
https://m.edsoo.ru/b1fe5d
82 V nenpHas TEIIOTa MJIaBICHHU. of
Cybnumarus -
Jlebopmariuu TBEPAOTO TEA.
83 Pactsxenue u cxatue. CaBur. https://m.eds00.ru/9195a
Monyins HOnra. IIpenen ynpyrux ddc
nedpopmaruit
TeruoBoe paciiupeHue KUAKOCTEN
84 U TBEPIBIX TEJI. AHTAPMOHU3M https://m.edsoo.ru/c4afd8
TETJIOBBIX KOJIeOaHUN YacTHIl 48
BEIIECTBA
85 IIpeoOpa3oBanue sHEPruu B https://m.edsoo.ru/38b77
(ha30BBIX MEepexo1ax 981
https://m.eds00.ru/18769
86 YpaBHEHHE TEIIOBOTO OaaHca 8ea
https://m.edsoo.ru/dd3bb
87 Pemenue 3amau
cri
88 IToBepXHOCTHOE HATSKEHUE. https://m.edsoo.ru/1674a

Kanunnsipueie sisnenus. Jlapnenue

edf



https://m.edsoo.ru/11ef332a
https://m.edsoo.ru/11ef332a
https://m.edsoo.ru/eda6d771
https://m.edsoo.ru/eda6d771
https://m.edsoo.ru/dac86a9b
https://m.edsoo.ru/dac86a9b
https://m.edsoo.ru/b1fe5daf
https://m.edsoo.ru/b1fe5daf
https://m.edsoo.ru/9195addc
https://m.edsoo.ru/9195addc
https://m.edsoo.ru/c4afd848
https://m.edsoo.ru/c4afd848
https://m.edsoo.ru/38b77981
https://m.edsoo.ru/38b77981
https://m.edsoo.ru/187698ea
https://m.edsoo.ru/187698ea
https://m.edsoo.ru/dd3bbc77
https://m.edsoo.ru/dd3bbc77
https://m.edsoo.ru/1674aedf
https://m.edsoo.ru/1674aedf

101 PICKpPIBJIGHHOfI MMOBCPXHOCTBIO
xujkoctu. Popmyna Jlamtaca

O06o001IeHNne U CUCTeMAaTU3aIUS
3HaHUU 110 TeMe "ArperaTHble

https://m.edsoo.ru/b86bc

89
cocTossHHUS BemecTBa. Da3oBEIC ada
nepexonr"
Kontponbnas padota Ne 6 mo teme
" P P https://m.eds00.ru/63713
90 ArperaTHble COCTOSIHUSI BELLIECTBA. 2ab
®da3zoBbIe IEpexoan" -
DnexTpu3anus Tea u eé
MPOSIBICHUA. DIIEKTPUUECKUI
P P https://m.edsoo.ru/d8239
91 3apsia. JBa BUia dIIEKTPUUYECKIX bol
3apsanoB. [IpoBoHUKY, T
AUDJICKTPUKHU U MMOJTYIIPOBOJHUKHA
DneMeHTapHBIN ANEKTPUIECKUI
https://m.eds00.ru/3839%a
92 3apsij. 3aKOH COXpaHEHUS 756
3IIEKTPAYECKOTO 3apsiia T
93 B3anmopeicTeue 3apsa10B. https://m.eds00.ru/22342
Toueunsble 3apsaasl. 3akon Kynona efs
https://m.edsoo.ru/77a9d
94 Pemenue 3amau
457
Onexrpuueckoe noie. Ero
. https://m.edsoo.ru/5f69d
95 NENCTBUE Ha AIEKTPUUECKUE 833
3apsJibl osa
96 Hanpsik€HHOCTB AJIEKTPUYECKOTO https://m.edsoo.ru/ele8d

nonsi. [IpoGusbIit 3apsz. Jlunuu

bcd



https://m.edsoo.ru/b86bcada
https://m.edsoo.ru/b86bcada
https://m.edsoo.ru/637137ab
https://m.edsoo.ru/637137ab
https://m.edsoo.ru/d8239b91
https://m.edsoo.ru/d8239b91
https://m.edsoo.ru/3839a75e
https://m.edsoo.ru/3839a75e
https://m.edsoo.ru/22342ef5
https://m.edsoo.ru/22342ef5
https://m.edsoo.ru/77a9d457
https://m.edsoo.ru/77a9d457
https://m.edsoo.ru/5f69d83a
https://m.edsoo.ru/5f69d83a
https://m.edsoo.ru/e1e8dbc4
https://m.edsoo.ru/e1e8dbc4

HaIPsKEHHOCTH 3JIEKTPUUYECKOTO
nossi. OJHOPOJAHOE IIEKTPUUECKOE
oJie

IloTeHMaAILHOCTD
3JIEKTPOCTATHYECKOTO MOJIS.

https://m.edsoo.ru/ae94d

97
Pa3aocTh mOTEHITNAIOB U c27
HaIpsKEHue
[ToTrenumanpHas YHEPrUs 3apsia B
98 3JIEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/5a9a6
[ToTenuman 3JeKTpOCTaTUYECKOTO 571
OJIst
CBs13b HaNPSYKEHHOCTHU TOJIS U
https://m.eds00.ru/9f3f92
99 Pa3HOCTH MTOTCHIIUAJIOB TSI 89
JJIEKTPOCTATUIECKOI'O I1OJIS T
100 [IpuHIun cyneprno3unun https://m.edso0.ru/1bd18
BJIEKTPUYECKUX MOJEH 654
https://m.edso00.ru/16371
101 | Pemenue 3amau .
lea
102 ITone Toyeunoro 3apsna. Ilomne https://m.edsoo.ru/cc734
PaBHOMEPHO 3apsHKEHHON cephl dce
[Tone paBHOMEpPHO 3apsiKEHHOTO 110
103 00bEMy mapa. [lone paBHOMEpHO https://m.edsoo.ru/4677e
3apsKeHHON OECKOHEUHOU 463
IIJIOCKOCTH
104 [IpoBoHMKY B https://m.edso00.ru/a6229

QJICKTPOCTATUYCCKOM IT0JIC.

edd



https://m.edsoo.ru/ae94dc27
https://m.edsoo.ru/ae94dc27
https://m.edsoo.ru/5a9a6571
https://m.edsoo.ru/5a9a6571
https://m.edsoo.ru/9f3f9289
https://m.edsoo.ru/9f3f9289
https://m.edsoo.ru/1bd18654
https://m.edsoo.ru/1bd18654
https://m.edsoo.ru/163711ea
https://m.edsoo.ru/163711ea
https://m.edsoo.ru/cc734dce
https://m.edsoo.ru/cc734dce
https://m.edsoo.ru/4677e463
https://m.edsoo.ru/4677e463
https://m.edsoo.ru/a6229e4d
https://m.edsoo.ru/a6229e4d

VYcnoBue paBHOBECHS 3apsI0B

JIMBIIEeKTPUKHU U TOTYIPOBOAHUKH B

https://m.eds00.ru/62476

105
3JEKTPOCTATUYECKOM T10JIe adl
Konpaencarop. 21eKTpoEMKOCTh
. https://m.edsoo.ru/e7d2b
106 | konzmeHcaTopa. DIEKTPOEMKOCTD of7
IJIOCKOTO KOHAEHCATOpa T
107 [TapannensHOE coeqMHEHKE https://m.edsoo.ru/5aef8d
KOHJICHCAaTOPOB 69
108 [TocnenoBarenpHOE COETMHEHHE https://m.edsoo.ru/11bce
KOHJICHCAaTOPOB 646
109 DHeprus 3apsKEHHOTO https://m.edso00.ru/235a2
KOHJIEHCaTopa 8h8
https://m.eds00.ru/656b4
110 | Pemenne 3amau D >
b18
111 JIBr>KEHUE 3apsyKEHHON YaCTULIBI B https://m.edsoo.ru/b4b41
OZHOPOIHOM DJIEKTPUUECKOM I10JIE 6¢7
https://m.eds00.ru/8321
112 | Pemenne 3amau BS./h.eas00.M <
404
O06001IeHNe U CUCTEMATU3AIIHS
. " https://m.edsoo.ru/144d9
113 | 3HaHWi M0 TeMe "DIEKTPUUIECKOE 5of
none" T
114 KonTponbnas padora Ne 7 o teme https://m.edsoo.ru/8add4
"Onexktpuueckoe noie" 518
Cuna toka. [locTosSiHHBIN TOK.
https://m.edso00.ru/b6811
115 | VYcnoBwus cymecTBOBaHUS

IMOCTOAHHOI'O SJICKTPHUYCCKOI'0 TOKa

413



https://m.edsoo.ru/62476ad1
https://m.edsoo.ru/62476ad1
https://m.edsoo.ru/e7d2baf7
https://m.edsoo.ru/e7d2baf7
https://m.edsoo.ru/5aef8d69
https://m.edsoo.ru/5aef8d69
https://m.edsoo.ru/11bce646
https://m.edsoo.ru/11bce646
https://m.edsoo.ru/235a28b8
https://m.edsoo.ru/235a28b8
https://m.edsoo.ru/656b4b18
https://m.edsoo.ru/656b4b18
https://m.edsoo.ru/b4b416c7
https://m.edsoo.ru/b4b416c7
https://m.edsoo.ru/8321c4d4
https://m.edsoo.ru/8321c4d4
https://m.edsoo.ru/144d952f
https://m.edsoo.ru/144d952f
https://m.edsoo.ru/8add45f8
https://m.edsoo.ru/8add45f8
https://m.edsoo.ru/b6811413
https://m.edsoo.ru/b6811413

Hcrounuku Toka. Hanpsokenue u

https://m.edsoo.ru/167f5e

116
2]1C f5
117 3akon OMa it yqacTKa LETH. https://m.eds00.ru/953f3
DIEeKTPUYECKOE COMPOTUBIICHUE 9dd
3aBUCHMOCTb COTIPOTHBIICHUS
118 OJIHOPOJIHOT'O MPOBOJITHUKA OT €0 https://m.eds00.ru/1b983
JUTMHBI 1 TUIOIIAU TIOTIEPEYHOTO cha
ceyeHus
119 Y nensHO€ CONPOTUBIICHUE https://m.edsoo0.ru/12739
BemecTBa. Pemenne 3amau dbl
[TocnenoBarensHOE, MapalICIbHOE,
https://m.edsoo.ru/ebd27
120 | cMmemaHHoOe COeTUMHEHHE 7dd
IIPOBOTHUKOB T
Pacuét pa3BeTBIEHHBIX
p N https://m.edsoo.ru/e897c
121 | »snextpuueckux nenei. [Ipasuna 163
Kupxroga o
https://m.edso0.ru/9692
122 | Pemenne 3amau S.//Th.eas00.M .
ee/
123 PaGora snexkTpuyeckoro Toka. https://m.edsoo.ru/63fcl1f
3akon Jxoyns —Jlenna 6c
https://m.edsoo.ru/743f2f
124 | Pemenne 3amau 57p >
MOIITHOCTB 3JEKTPHYECKOT0 TOKA.
B P https://m.edso0.ru/73ca2
125 | TenmoBast MOIIHOCTG, BRIAEIIEMA 881
Ha pe3ucTope T
126 | Pemenue 3amau https://m.edsoo.ru/b4df8e



https://m.edsoo.ru/167f5ef5
https://m.edsoo.ru/167f5ef5
https://m.edsoo.ru/953f39dd
https://m.edsoo.ru/953f39dd
https://m.edsoo.ru/1b983cba
https://m.edsoo.ru/1b983cba
https://m.edsoo.ru/12739db1
https://m.edsoo.ru/12739db1
https://m.edsoo.ru/ebd277dd
https://m.edsoo.ru/ebd277dd
https://m.edsoo.ru/e897c1e3
https://m.edsoo.ru/e897c1e3
https://m.edsoo.ru/9692cee7
https://m.edsoo.ru/9692cee7
https://m.edsoo.ru/63fc1f6c
https://m.edsoo.ru/63fc1f6c
https://m.edsoo.ru/743f2f57
https://m.edsoo.ru/743f2f57
https://m.edsoo.ru/73ca2881
https://m.edsoo.ru/73ca2881
https://m.edsoo.ru/b4df8ee4

e4

O/1C 1 BHyTpEeHHEE CONPOTUBIICHUE

https://m.edsoo.ru/14a99

127
HCTOYHHKA TOKA 997
128 3akoH Oma JiJIs TTOJIHOM https://m.edso0.ru/671f4c
(3aMKHYTOM) 3JIEKTPUUECKON LIEeTIH fc
https://m. .

129 | Pemenue 3aau ttps://m.edsoo.ru/96ed9
672
https://m.edsoo.ru/14el

130 | MoImHOCTs HCTOYHHKA TOKA - prs HLECSC0. MW SedE
https://m.edsoo.ru/2e839

131 | Kopotkoe 3aMbIKaHuE S.//M.£ds00.1/<€
9e5

132 KonzeHcarop B 1ienu nocTOSsHHOIO https://m.edsoo.ru/ca2d9

TOKa 8fc
https://m. . f
133 | Pemenue 3amau bgps //m.edso0.ru/8be8d
134 Pemenue 3amau mo treme https://m.edsoo.ru/fbc71f
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" 9
135 Pemenue 3amau mo treme https://m.edsoo.ru/fd845
"[TocTOsTHHBIN 2NEKTPUUECKUM TOK" 64f
136 Pemenne 3amau mo teme https://m.edsoo.ru/e9bf8c
"TIoCTOSHHBIN IEKTPUUECKUIN TOK" 7d
O000I11IeHIE U CUCTEMATHU3AIUS
. " . https://m.edsoo.ru/b3127
137 | 3mauwmii no teMe "I[1oCTOAHHBIN 53c
AIEKTPUIECKNN TOK" T
138 KonTpomnbnas padorta Ne 8 o reme https://m.edsoo.ru/3b3e6

"ITocTOSIHHBIN NEKTPUUECKUN TOK"

264



https://m.edsoo.ru/b4df8ee4
https://m.edsoo.ru/14a99997
https://m.edsoo.ru/14a99997
https://m.edsoo.ru/671f4cfc
https://m.edsoo.ru/671f4cfc
https://m.edsoo.ru/96ed9672
https://m.edsoo.ru/96ed9672
https://m.edsoo.ru/14e1e7fc
https://m.edsoo.ru/14e1e7fc
https://m.edsoo.ru/2e8399e5
https://m.edsoo.ru/2e8399e5
https://m.edsoo.ru/ca2d98fc
https://m.edsoo.ru/ca2d98fc
https://m.edsoo.ru/8be8dfbb
https://m.edsoo.ru/8be8dfbb
https://m.edsoo.ru/fbc71f99
https://m.edsoo.ru/fbc71f99
https://m.edsoo.ru/fd84564f
https://m.edsoo.ru/fd84564f
https://m.edsoo.ru/e9bf8c7d
https://m.edsoo.ru/e9bf8c7d
https://m.edsoo.ru/b312753c
https://m.edsoo.ru/b312753c
https://m.edsoo.ru/3b3e6264
https://m.edsoo.ru/3b3e6264

3JICKTpI/I‘-IeCKa$I IMpOBOAUMOCTD
Pa3JIMIHBIX BCUICCTB.

https://m.edsoo.ru/74ce9

139
DIIEKTPUYECKUI TOK B METaILIax. 638
CBepXIpoBOIUMOCTh
DNEeKTPUUECKUH TOK B pacTBOpax U
P P P https://m.edsoo.ru/166¢3
140 | pacruraBax JIGKTPOJIUTOB. 3aKOHBI 631
®@apanes 17151 SIEKTPOIN3a T
141 DNeKTPpUYECKHUI TOK B razax. https://m.edsoo.ru/fd1c76
[Tna3ma c4
142 DNEKTPUYECKUN TOK B BAaKyyMe. https://m.edso0.ru/51313
Bakyymabie mpuOopbl dfd
143 DNEeKTpUYECKU TOK B https://m.eds00.ru/369c2
ITOJIyIIPOBOJHUKAX 523
https://m.edsoo.ru/34bfcl
144 | TloxynpoBOIHHKOBBIE TPHUOOPHI c9 2
@uU3NYECKUI IPAKTUKYM II0 TEME
"N3mepenue cuibl TOKa U
HaIpPSDKEHUS B LIENU IOCTOSIHHOTO
TOKa IIPU TOMOLIY aHAJIOTOBBIX U
145 U(POBBIX U3MEPHUTEITBHBIX https://m.edso00.ru/887a8
pubopoB" uiu "3HAKOMCTBO C 12f
uudpoBoii 1abopaTopueit Mo
¢uzuke. [Ipumeps! U3MepeHus
(bu3MYECKUX BEJIMYHMH MPH IIOMOIIN
KOMITBIOTEPHBIX JAaTYMKOB"
. https://m.edso0.ru/d3fb8
146 | Dusnueckuii NPaKTHUKYM IO TeMe

243



https://m.edsoo.ru/74ce9638
https://m.edsoo.ru/74ce9638
https://m.edsoo.ru/166c3e31
https://m.edsoo.ru/166c3e31
https://m.edsoo.ru/fd1c76c4
https://m.edsoo.ru/fd1c76c4
https://m.edsoo.ru/51313dfd
https://m.edsoo.ru/51313dfd
https://m.edsoo.ru/369c2523
https://m.edsoo.ru/369c2523
https://m.edsoo.ru/34bfc1c9
https://m.edsoo.ru/34bfc1c9
https://m.edsoo.ru/887a812f
https://m.edsoo.ru/887a812f
https://m.edsoo.ru/d3fb8243
https://m.edsoo.ru/d3fb8243

"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIENIbIO OIIPEETICHUS
MTHOBEHHOU cKopocTh"

147

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MIPSMOJIMHEMHOM
PaBHOYCKOPEHHOM JIBUKEHUH I10
HaKJIOHHOH INIOCKOCTH" MIIN
"UccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH IPU PABHOYCKOPEHHOM
nBIOKeHnN"

https://m.edso0.ru/6264b

28c

148

®Ou3MUECKuil MPAKTUKYM 10 TEME
"N3mMepeHue yCKOpeHHUs
CBOOOIHOTO TAaJICHH" HIIH
"N3yueHue NBUKEHUS TeENa,
OpOILIEHHOTO0 TOPU30HTAIBHO"

https://m.edsoo.ru/b393d

ch4

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOZYJIXO CKOPOCTBIO" WIIH
"HccnmenqoBanne 3aBUCHMOCTH
nepuojia oopalieHus KOHUYECKOro
MasiTHUKA OT €ro napamerpos”

https://m.edsoo.ru/a5171
42e

150

Pu3nYECKUil NPAKTUKYM IO TEME
"M3mepeHune paBHOCHCTBYIOLIEH
CHJIBI TP ABMXKEHUHU OpycKa 1o
HAKJIOHHOM TUIOCKOCTU" WK

https://m.edsoo.ru/51e39
9ac



https://m.edsoo.ru/6264b28c
https://m.edsoo.ru/6264b28c
https://m.edsoo.ru/b393dcb4
https://m.edsoo.ru/b393dcb4
https://m.edsoo.ru/a517142e
https://m.edsoo.ru/a517142e
https://m.edsoo.ru/51e399ac
https://m.edsoo.ru/51e399ac

"IIpoBepka runoTe3sbl 0
HE3aBUCHUMOCTHU BPEMEHU
JBIDKEHUS OpycKa Mo HaKJIOHHON
IUIOCKOCTH Ha 3aJaHHOE
paccTOSHUE OT €ro Macchl"

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIPYrOCTH, BO3HUKAIOIINX B
MpYXUHE U PE3UHOBOM 00pasiie, OT
ux nedopmanuu" unu "Uzydenue
JIBUKCHHUS CUCTEMBI TCII,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOMN
yepe3 JErkuit 6J10K"

https://m.edsoo.ru/9ef829
92

152

Pu3nYeCKUil IPAKTUKYM 110 TEME
"Uzmepenue kordduirienTa
TPEHMUSI 110 BEJIMYUHE YTIIOBOTO
Kod(ppurmenTa 3aBUCUMOCTH
Frp(N)" wnn "UccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

K03 HUIIMEHTOM TpeHHs" WIIn
"N3y4yeHne qBUKEHUS Ipy3a Ha
BaJly C TpeHuEeM"

https://m.edsoo.ru/e6¢f8b

17

153

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHs TBEPIOTO TeIa,
HMMEIOILETO OCh BpallleHUs!" WIN

https://m.edsoo.ru/12559

634



https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/e6cf8b17
https://m.edsoo.ru/e6cf8b17
https://m.edsoo.ru/12559634
https://m.edsoo.ru/12559634

"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T cui ynpyroctu'" uiam
"M3y4yeHue ycTOHYMBOCTH
TBEPAOrO Tella, UMEIOIIETO
Ionaas onops"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue umnyibca Tesa no
TOPMO3HOMY ITyTH" WK
"M3MepeHue CUibl TSITM, CKOPOCTH
MOJIETH SJIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TSTU" WIH
"CpaBHEHHE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" HIIH
"UccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" win "M3mepenue
KMHETUYECKOW dHEPruu Tela 1o
TOPMO3HOMY IIyTH"

https://m.edso0.ru/92e75

337

155

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOTO
nporiecca (PeKOMEHI0BaHO
UCMOJIb30BaHUE U(POBOIL
naboparopun)" unm "Uzydenue
M30XOPHOTO Mpornecca” uiu
"N3yuenue nzobapHoro mpoiecca”
nmu "IIpoBepka ypaBHEHUs
COCTOSIHUS"

https://m.edsoo.ru/2cc45
366



https://m.edsoo.ru/92e75337
https://m.edsoo.ru/92e75337
https://m.edsoo.ru/2cc45366
https://m.edsoo.ru/2cc45366

156

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue ynenbHoi
TEINIOEMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBAHUS BellecTBa' UIIN
"HUccienoBanue agnabaTHOro
npouecca” wim "MU3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUIKOCTEH"

https://m.edso0.ru/64769

b23

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akoHOMEpHOCTEMN
UCHapeHUs KUAKoCcTeN" niu
"N3mepenue yaenbpHON TEMI0ThI
naBieHus apaa" uim "U3yuenue
CBOMCTB HACBIILIEHHBIX NTapOB" WU
"N3mepeHne abCoarOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
MAacCChI MApOB B TOMENICHHUU "
N3mepenne koaddunmerta
MOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/6518d

efs

158

Pu3nYECKUil IPAKTUKYM IO TEME
"HaGmronenne mpeBpamieHus
SHEPTUH 3aPSHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
W3JIy4EHHS CBETOMOa" WIIN

https://m.edso0.ru/8ab6f1
91



https://m.edsoo.ru/64769b23
https://m.edsoo.ru/64769b23
https://m.edsoo.ru/6518def5
https://m.edsoo.ru/6518def5
https://m.edsoo.ru/8ab6f191
https://m.edsoo.ru/8ab6f191

"N3y4yeHue npoTeKkaHus ToKa B
LIeTH, co/IepkKallei Konaencarop"
unu "PacnpeneneHue pa3HoCTu
MTOTEHIINAJIOB (HAMPSDKEHUS) TIPU
MOCJIeI0BATEIHLHOM COETUHEHUN
KOHIEHCATOPOB"

159

Ou3nyecKkuil MPakTUKyM MO TeMe
"UccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU
"U3mepeHue yaenbHoro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"UccmenoBanyue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS JIJIs JIaMITBI
HakanuBaHus"

https://m.edsoo.ru/689acf

de

160

@uU3NYECKU IPAKTUKYM I10 TEME
"HaGmronenue snextponusa" uim
"U3mepenue 3apsiaa
OJIHOBAJICHTHOT'O MOHA" WM
"UccnenoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
teMneparypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"

https://m.edsoo.ru/d12ec

827

161

PesepBHrlit ypok. O6001IeHNHE 1
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/clcd6

683

162

PesepBubIil ypok. O6001IeHIE 1
CUCTeMarTu3anuia 3HAHUU 10 TeMe

https://m.edso0.ru/3e83a

1a7



https://m.edsoo.ru/689acfde
https://m.edsoo.ru/689acfde
https://m.edsoo.ru/d12ec827
https://m.edsoo.ru/d12ec827
https://m.edsoo.ru/c1cd6683
https://m.edsoo.ru/c1cd6683
https://m.edsoo.ru/3e83a7a7
https://m.edsoo.ru/3e83a7a7

"Tunamuka"

PesepBHbIil ypok. O6006111eHIE 1

https://m.edsoo.ru/fldde2

163 | cucremaTu3aius 3HaHHUH 110 TEME 29
"CraTrka TBepaoro temna" o
PesepBHbIil ypok. O60011IeHIE 1 httos://m.edsoo.ru/fEfdfb
164 | cucremaru3anys 3HAHUN IO TEME 9 — '
"3aKOHbBI COXpaHEHUsI B MEXaHUKe" B
PesepBHrlit ypok. O6001IeHNE 1
cHUCTeMaTH3als 3HaHUH 110 TEME httns:/im.ed HeblT
s://m.edsoo.ru/le
165 | "OcHoBBI 1 93D
MOJIEKYJIIPHOKMHETHYECKOM T
teopun"
PesepBHelit ypok. O600111eHNE 1
166 CHCTEMAaTH3aInsI 3HaHUH 110 TeEME https://m.edsoo.ru/491db
"Tepmonunamuka. TemniaoBbie 95e
MaIrHb"
PesepBHelit ypok. O600111eHNE 1
167 CHCTEMAaTH3aInsI 3HaHUH 110 TeEME https://m.edsoo.ru/376bb
"ArperaTHble COCTOSIHHS BEILIECTBA. e7d
da3oBbIe IEPEXOABI"
PesepBHrlit ypok. O6001IeHNHE 1 hitos://im.edsoo.ru/a3adl
168 | cucremarn3anys 3HAHUH 10 TEME db5 — '
"Onexktpuueckoe noie" T
PesepBHriit ypok. O6001IeHNE 1 hitos-//m.edsoo.ru/dbdba
169 | cucremaTu3aius 3HaHHUH 110 TEME — '

"ITocTOSIHHBIN NEKTPUUECKUN TOK"

128



https://m.edsoo.ru/f1dde229
https://m.edsoo.ru/f1dde229
https://m.edsoo.ru/ffffdfb9
https://m.edsoo.ru/ffffdfb9
https://m.edsoo.ru/1eb17193
https://m.edsoo.ru/1eb17193
https://m.edsoo.ru/491db95e
https://m.edsoo.ru/491db95e
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/dbdb4728
https://m.edsoo.ru/dbdb4728

PesepBHelil ypok. O000IICHHE 1

https://m.edsoo.ru/e7d63

170 | cucremaTuzanus 3HaAHUN IO TEME 1 92
"Toku B pa3IMuHbIX cpeaax” T
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/e7d639f2
https://m.edsoo.ru/e7d639f2

11 KITACC

JIBr>KeHUE 3apsyKEHHOU

N KoanuecTBo yacos DJIeKTPOHHbIE
°
Hara uudgponbie
n/ Tema ypoka KoHnTtpoJbHbIe IIpakTuyeckue
Bcero U3y4eHus o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsbl
BzaumoseiicTBrE MOCTOSTHHBIX
1 MarHuTOB ¥ IIPOBOJHUKOB C 1 https://m.edso00.ru/d726f9
TOKOM. MarauTHOE moJe. 2d
['mnore3a Amnepa
BexTop MarHuTHON MHAYKIUH.
5 [IpuHnun cyneprno3unumn 1 https://m.edso0.ru/275747
MarHuTHBIX nonei. JInauu de
MarHUTHON WH]TYKITUU
3 MarauTHO€E 1oJIe MPOBOIHUKA 1 https://m.edso0.ru/3783ff1
¢ TokoMm. OmbIT Dpcrena c
4 Cuna Amnepa, e 1 https://m.eds00.ru/6f5427f
HarpaBlIeHHUE U MOJYJb a
https://m.edsoo.ru/d41efee
5 Pemenue 3amau 1 2
[IpumeHeHne 3akoHa AmIiepa.
https://m.edsoo.ru/3b3f7d
DNeKTPOU3MEPUTETbHBIE 1 6a
npubopsI o
Cuna Jlopenua, eé
https://m.edsoo.ru/aa8del
HanpasjJIeHUE U MOOYIb. 1

48



https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/275747de
https://m.edsoo.ru/275747de
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/aa8de148

YaCTHULbLI B OAHOPOJHOM
MAargsuTHOM II0JIC

https://m.edsoo.ru/8c783d

8 Pemenue 3amau 83
https://m.edsoo.ru/2bef64
9 Pa6ora cubl Jlopenia d7p
https://m.edsoo.ru/e517b2
10 Pemenue 3amau
3e
Ma 0¢€ II0JI€ B BEIICCTBE.
PHITTHOC HOJE B BEMCCTS https://m.edsoo.ru/2a8ccl
11 deppoMarHeTuky, napa- u 73
JUuaMarHeTHKU T
OCHOBHBIE CBOICTBA
12 (heppoMarHeTuKoB. https://m.edso0.ru/bc2669
[pumenenue 4b
(beppomMarHeTuKoB
13 Pemrenue 3agad mo reMe https://m.edsoo.ru/1faac6a
"MarauTtHoe moje" b
14 Pemrenue 3agad mo reMme https://m.edsoo.ru/29cfa6e
"MarauTtHOe 1oje" d
SIByieHUE 3IIEKTPOMArHUTHON
p https://m.edsoo.ru/d7679b
15 uHaykuud. [loTok BekTopa ea
MarHUTHON MHIYKITHH -
https://m.edsoo.ru/1b88d3
16 O1C uayKIANA 3 4p
17 3aKOH 3JIEKTPOMarHuTHOM https://m.edsoo.ru/92685f

nHaykiuu Gapanes

5b



https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/e517b23e
https://m.edsoo.ru/e517b23e
https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/bc26694b
https://m.edsoo.ru/bc26694b
https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/1b88d334
https://m.edsoo.ru/1b88d334
https://m.edsoo.ru/92685f5b
https://m.edsoo.ru/92685f5b

Buxpesoe aniekTpuueckoe

https://m.edsoo.ru/b4a539

18
noste. Toku dyko 67
19 OJ1C unaykuuu B https://m.edsoo.ru/c7d9bl
JBIDKYIIUXCS MPOBOAHUKAX 82
https://m.edsoo.ru/dc7934
20 Pemenue 3amau a1
https://m.edsoo.ru/9b41ef
21 [IpaBuso Jlena 5 dp
NunyktuBHOCTh. Karymka
https://m.edsoo.ru/7c53bb
22 WHJIYKTUBHOCTH B LIETINA 14
IMOCTOSIHHOTO TOKa _
93 SBnenne camounaykuu. J1C https://m.edsoo.ru/bb3247
CaMOUHIYKLNU 9c
One a oro 1o
HEPTHA MArHHTHOTO MO https://m.edsoo.ru/2f6d1d
24 KATYILIKH C TOKOM. o5
DNEeKTPOMarHUTHOE T0JIe o
https://m.edsoo.ru/e99993
25 Pemenue 3amau
45
00600
obIHeHHE 1 . https://m.edsoo.ru/f37cebe
26 cUCTEMATHU3aIHsI 3HAHUH 110 9
TeMe "DJIeKTpoANHaMuKa" B
97 Konrtponsnas padora Ne 1 o https://m.edso0.ru/f62235
Teme "DnekTpoarHamMuka' 7e
KoneobarensHas cucrema.
https://m.edsoo.ru/23be4a
28 CB00OIHBIE KOJIEOAHUS.

["apmoHuueckue xKojaebaHus

a2



https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/bb32479c
https://m.edsoo.ru/bb32479c
https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/e9999345
https://m.edsoo.ru/e9999345
https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/23be4aa2
https://m.edsoo.ru/23be4aa2

Kunemaruueckoe u

https://m.edsoo.ru/114146

29 NIUHAMUYECKOE OIHMCAHUE 44
K0J1€0aTeNbHbBIX IBUKEHUI -
DHepreTudyeckoe ONMCaHuE.
BriBox quHaMuU4eckoro
30 ONMCAaHMS TAPMOHUYECKUX https://m.edsoo.ru/78dab8
Kose0aHuil U3 ux el
AHEPTEeTUYECKOTO U
KAHEMATUYECKOr0 OITMCAHUS
. https://m.edsoo.ru/alaccd
31 Awmmuntyaa u ¢aza konebanui ZZD
[lepuon 1 yacTora KojeOaHUH.
[Tepuoa ManbIx cBOOOIHBIX
39 KoJe0aHnii MaTEMaTHYECKOTO https://m.edsoo.ru/feff9e5
masiTHUKA. [lepro 2
CBOOOIHBIX KOJIEOaHHUH
MPYXKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
https://m.edsoo.ru/718e41
33 BeinyxeHHbIe KoJeOaHusl. 34
Pe3onanc o
https://m.edsoo.ru/al3b26
34 ABTOKOIE0aHUS a7 D
https://m.edsoo.ru/fa6e477
35 Pemenue 3amau 3
VYpok-koH(pepeHIus
" P dep https://m.eds00.ru/231537
36 Mexannueckue KojieOanus B

MY3bIKaJIbHBIX HHCTpYMEHTaX"

7b



https://m.edsoo.ru/11414644
https://m.edsoo.ru/11414644
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/feff9e52
https://m.edsoo.ru/feff9e52
https://m.edsoo.ru/718e4134
https://m.edsoo.ru/718e4134
https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/2315377b
https://m.edsoo.ru/2315377b

O0600111EHE U
cucTeMaTH3al s 3HAaHUU 1O

https://m.edsoo.ru/c95a65

37
Teme "MexaHn4ecKue 3a
KoJjebaHus"
DNeKTpOMarHuTHbIC
. https://m.edsoo.ru/9de437
38 kosebanus. KonebaTenpHbIi bf
KOHTYp o
®opmyna Tomcona. Cs3b
aMIUTATY/IBI 3apsiia
Y P . https://m.edso0.ru/37e9f9
39 KOHJICHCATOpa C aMIUTUTYJ0U 2c
CHJIBI TOKA B KOJIEOATEIIbHOM -
KOHTYpE
3aKOH COXpaHEHUS SHEPTUHU B
https://m.edso00.ru/7e7b56
40 UJCATHHOM KOJIeOaTeITbHOM -
KOHTYpE o
3aTyxatromue
AJIEKTPOMArHUTHBIC
https://m.edsoo.ru/9add67
41 KoseOaHus. BeiHyX/1eHHbIE db
ANEKTPOMArHUTHBIE -
KoseOaHus
[IepemennsbIit TOK. Pezucrop u
https://m.edsoo.ru/7db57a
42 KOHJIEHCATOp B LIENN 79
MEPEMEHHOTO TOKa —
43 Karymka HnHIyKTHBHOCTH B https://m.edsoo.ru/e922el
[IeTTH TIEPEMEHHOTO TOKa 41
44 3axon Oma s https://m.edsoo.ru/ldc56a



https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/e922e141
https://m.edsoo.ru/e922e141
https://m.edsoo.ru/1dc56a1f

BJIEKTPUYECKON e
MIEPEMEHHOTO TOKa

MOoOIHOCTh NEPEMEHHOTO
TOKa. AMILTUTYTHOE U

https://m.edsoo.ru/ddab95

45 .
JEACTBYIOIIEE 3HAYEHHE CHJIBI 7f
TOKa U HANPSHKEHUS
46 Pe3onaHc B asieKTprYeCcKOU https://m.edsoo.ru/bc158ff
e c
https://m.edsoo.ru/cf7c45c
47 Pemenue 3amau 1
NneansHbiif TpanchopmaTop.
48 [IpousBoacTBO, nepenaya u https://m.edsoo.ru/9ae7b7
oTpedeHne YMEKTPUIECKON dé
SHEPTUHU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE
49 anekTpo3neprun. Kynerypa https://m.edso00.ru/9f737d
HCIIOJIb30BAHUS 7e
AIIEKTPOIHEPTHH B
MOBCEIHEBHON KU3HU
https://m.edso00.ru/883d66
50 Pemrenue 3agau
93
https://m.edsoo.ru/f9a9d8
51 Pemrenue 3anau
49
O0o006111EH1E U
. https://m.edsoo.ru/e9936e
52 cUCTEMATHU3aINI 3HAHUH 110

Teme "DIeKTpOMarHUTHbIE

87



https://m.edsoo.ru/1dc56a1f
https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9f737d7e
https://m.edsoo.ru/9f737d7e
https://m.edsoo.ru/883d6693
https://m.edsoo.ru/883d6693
https://m.edsoo.ru/f9a9d849
https://m.edsoo.ru/f9a9d849
https://m.edsoo.ru/e9936e87
https://m.edsoo.ru/e9936e87

KoneOanusa"

MexanndecKre BOJIHEI.

https://m.edsoo.ru/6a4b4a

53 XapaKkTepuCTUKU 22
MEXAHUYECKUX BOJH T
. https://m.edsoo.ru/d286ca
54 CBoiicTBa MEXaHNYECKUX BOJIH 54
https://m.edsoo.ru/ee4112
55 3ByK. XapaKTepUCTUKH 3ByKa o
Wudpa3Byk U yIbTpa3ByK.
https://m.edsoo.ru/578495
56 [ITymoBoe 3arpsi3sHEHNE 51
OKpYIKaroIIen cpebl -
https://m.edso00.ru/949473
57 Pemenue 3amau 5f
DNEeKTPOMAarHUTHBIE BOJTHBI.
https://m.edsoo.ru/95e5e8f
58 Wzny4yenne c
AIEKTPOMArHUTHBIX BOJTH -
DHeprus dMeKTPOMarHUTHBIX
. https://m.edsoo.ru/a678b2
59 BostH. CBolicTBa 11
AIEKTPOMArHUTHBIX BOJTH -
[Ixana MeKTpOMarHUTHBIX
60 BOJH. [Ipumenenue https://m.edsoo.ru/blc7ec
3JIEKTPOMArHUTHBIX BOJTH B 5d
TEXHHUKE U OBITY
[TpuHIMOEBL paIUOCBA3U U
U pal https://m.edsoo.ru/c7111d
61 TeneBuaeHusd. Pagnomokariusi.

DJIEKTPOMarHuTHOE

5c



https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/57849551
https://m.edsoo.ru/57849551
https://m.edsoo.ru/9494735f
https://m.edsoo.ru/9494735f
https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/b1c7ec5d
https://m.edsoo.ru/b1c7ec5d
https://m.edsoo.ru/c7111d5c
https://m.edsoo.ru/c7111d5c

3arpsI3HCHUE OKPYIKAFOIIEH
cpensbl

Konrponsnas padora Ne 2 o

https://m.edsoo.ru/4al13d4

62
teme "Konebanus 1 BoHbI" 78
63 Caert. 3aKOH MPSAMOJIMHENHOTO https://m.edso0.ru/ba2968
pacnpocTpaHEHUs CBETa 96
Pemenue 3anay Ha
64 MPUMEHEHHE 3aKOHa https://m.edsoo.ru/f44c48
MPSIMOJIMHEHHOTO Se
pacnpocTpaHEHHs CBETa
Otpaxenue cBera. [Lnockoe
https://m.edso0.ru/c288a5
65 3epkano. Cdepuyeckoe b5
3epKaJio o
[Ipenomnenue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTeNb
https://m.eds00.ru/583142
66 npenomiienus. [lomHoe 43
BHYTPEHHEE OTpa)KCHUE. o
[IpenenbHbIi yromn noaHoro
BHYTPEHHETO OTPAKEHUS
Pemenue 3anau Ha
67 NIPUMEHEHNE 3aKOHOB https://m.edso00.ru/14636¢
OTPaXEHUS U TIPEIIOMIICHUS 9b
cBeTa
68 XoJ 1y4en B Ipu3Me. https://m.edso0.ru/182d32

Hucnepcus cera. Cia0XHBII

ee



https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/ba296896
https://m.edsoo.ru/ba296896
https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/14636c9b
https://m.edsoo.ru/14636c9b
https://m.edsoo.ru/182d32ee
https://m.edsoo.ru/182d32ee

cocraB Oernoro cera. L[Ber

JIunzel. DokycHOE paccTOsTHUE

https://m.edsoo.ru/8c7e93

69
U OIITHYECKAs CUJIA JIMH3EI 37
[TocTpoenue n3o0paxeHuil B
https://m.edsoo.ru/c3f324c
70 JIMH3aX U UX CUCTEMAaX. o
VBenuueHue JIUH35I B
Pemenue 3amay Ha
o https://m.edsoo.ru/d67c11
71 MTOCTPOSHUE N300paKCHHH, 48
MOJIy4a€MBIX C IIOMOIIBIO JTUH3 -
https://m.edsoo.ru/8d2dea
72 I'ma3 xak onTnyeckas CUCTEMa 84
Pemenne 3amau. IIpenenst
https://m.edsoo.ru/1d79cd
73 MIPUMEHUMOCTH 2
TeOMETPUUYECKOI ONTUKU -
74 CKopoCTh CBETA U METO/IBI €€ https://m.edso0o.ru/1c9448
HU3MEepeHHs 4c
https://m.edsoo.ru/178d96
75 Hucnepcus cseTta 76
https://m.edsoo.ru/c6611a
76 WnTepdepennus creta 7 dp
KorepeHTHBIC UCTOYHUKH.
https://m.edsoo.ru/d8776f
177 VYcaoBug HAOIIONEHNS &7
MaKCHUMYMOB U MUHUMYMOB -
https://m.edsoo.ru/c9dfcfa
78 Pemenue 3amau 1
79 [Ipumenenue natephepeHIun https://m.edsoo.ru/lefa64c



https://m.edsoo.ru/8c7e9337
https://m.edsoo.ru/8c7e9337
https://m.edsoo.ru/c3f324ce
https://m.edsoo.ru/c3f324ce
https://m.edsoo.ru/d67c1148
https://m.edsoo.ru/d67c1148
https://m.edsoo.ru/8d2dea84
https://m.edsoo.ru/8d2dea84
https://m.edsoo.ru/1d79cd32
https://m.edsoo.ru/1d79cd32
https://m.edsoo.ru/1c94484c
https://m.edsoo.ru/1c94484c
https://m.edsoo.ru/178d9676
https://m.edsoo.ru/178d9676
https://m.edsoo.ru/c6611a7d
https://m.edsoo.ru/c6611a7d
https://m.edsoo.ru/d8776f67
https://m.edsoo.ru/d8776f67
https://m.edsoo.ru/c9dfcfa1
https://m.edsoo.ru/c9dfcfa1
https://m.edsoo.ru/1efa64cf

f

https://m.edsoo.ru/2a48a5

80 Judpakuus cBeTa o7
JudpakiuonHas pemeTka.
https://m.edsoo.ru/b37d1e
81 VcnoBue HaOIIOAEHNS o7
TJIABHBIX MAaKCHMYMOB -
https://m.edso0.ru/b193f1
82 Pewenue 3amau 9d
83 [TonepeuyHOCTh CBETOBBIX https://m.edsoo.ru/5bceld
BoJH. [lonspusanms cBeta 95
https://m.edsoo.ru/bbcl11
84 Pemenne 3amau -8
https://m.edsoo.ru/56d84b
85 CBeToBBIE SIBIIEHUS B IPUPOJIE b5
O0006111eH1E U
. https://m.edso0.ru/82697d
86 cHCTEMATH3alMs 3HAHUI 110 84
Teme "Onrtuka" T
87 KonTponbnas padora Ne 3 o https://m.edsoo.ru/ec59c4
Teme «OnTHKa 15
I'paHuUIBI TPUMEHUMOCTH
88 KJIACCUUECKOM MEXaHMUKHU. https://m.edsoo.ru/2266a9
3aKOHBI AJIEKTPOJUHAMUKH U e8
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 ITocTynatsl cieruanbHOU https://m.edsoo.ru/c79dal
TEOPUU OTHOCUTEIEHOCTH c4
90 [IpocTpaHCTBEHHO-BPEMEHHOM https://m.edsoo.ru/65f1eff



https://m.edsoo.ru/1efa64cf
https://m.edsoo.ru/2a48a5e7
https://m.edsoo.ru/2a48a5e7
https://m.edsoo.ru/b37d1ec7
https://m.edsoo.ru/b37d1ec7
https://m.edsoo.ru/b193f19d
https://m.edsoo.ru/b193f19d
https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/82697d84
https://m.edsoo.ru/82697d84
https://m.edsoo.ru/ec59c415
https://m.edsoo.ru/ec59c415
https://m.edsoo.ru/2266a9e8
https://m.edsoo.ru/2266a9e8
https://m.edsoo.ru/c79da1c4
https://m.edsoo.ru/c79da1c4
https://m.edsoo.ru/65f1eff3

untepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3aMe/IJICHHE BPEMEHU U
COKpalCHUC NJIMHBL

[o8)

9Hepr1/1;1 " UMITYJIbC

https://m.edsoo.ru/1d1c94

91 o
PENATUBUCTCKOM YaCTHUIIBI 3
CBs13b Macchl € 3HEpruen u
. https://m.edso0.ru/59f443
92 UMITYJIECOM PENSITUBUCTCKON o4
YaCTHIIbI. DHEPTHUS MTOKOS -
93 PasHoBecHoe TemioBoe https://m.edsoo.ru/4eeab8
HU3JIy4YeHUE 5c
https://m. . 1
94 3akoH cMenieHusa Buna b:)tps /Im.edsoo.ru/eleeta
95 T'unoresza M. IInanka o https://m.edsoo.ru/8da3efb
kBaHTax. DOTOHBI 3
https://m.edsoo.ru/faf3f54
96 DHeprust ¥ UMITYIIbC POTOHA 6 PS./M.2C0800.Ua
®oroaddext. OnbiTe A. T
https://m.edsoo.ru/d3b57d
97 CroneroBa. 3aKOHEBI 2o
doroaddexra -
YpaBHeHue DUHIITEHA 1T
" https://m.edsoo.ru/bca25d
98 dororddekra. "Kpacnas

rpanuna” gotorddexra

3c



https://m.edsoo.ru/65f1eff3
https://m.edsoo.ru/1d1c94f3
https://m.edsoo.ru/1d1c94f3
https://m.edsoo.ru/59f443c4
https://m.edsoo.ru/59f443c4
https://m.edsoo.ru/4eeab85c
https://m.edsoo.ru/4eeab85c
https://m.edsoo.ru/e1ee6abb
https://m.edsoo.ru/e1ee6abb
https://m.edsoo.ru/8da3efb3
https://m.edsoo.ru/8da3efb3
https://m.edsoo.ru/faf3f546
https://m.edsoo.ru/faf3f546
https://m.edsoo.ru/d3b57d7e
https://m.edsoo.ru/d3b57d7e
https://m.edsoo.ru/bca25d3c
https://m.edsoo.ru/bca25d3c

Hasnenue ceera. Onbitsl [1. H.

https://m.edso00.ru/9139c8

99
JlebeneBa dé
. https://m.edsoo.ru/22dc46
100 BoJIHOBEIE CBOMCTBA YaCTHIL 5f
Bounnbl ne bpoiinsa. [{nuna
101 BOJIHBI Jie bpoiiis u pa3zmepsl https://m.edso00.ru/f98b63
00J1aCTH JIOKAIA3aUN b9
JBHKYILEUCS] YaCTULIBI
102 KopnyckynsipHo-BoIHOBOM https://m.edsoo.ru/2bbe2c
Jyanu3m e4
103 Judpakius 3J1eKTpOHOB Ha https://m.edsoo.ru/7123ee
KpHUCTaIax 6b
Crneuunguka usmepeHui B
104 | MHKPOMHpE. CooTtHomeHus https://m.edsoo.ru/25ed11
HEOIPEIEeIEHHOCTEN 58
I'eiizenOepra
https://m. .ru/252692
105 Pemenne rpaduueckux 3agau SSDS . eds00.11/25269
.. https://m.edso0.ru/249f92
106 Pemrenue pacu€THbix 3a1a4 7c
Konrtponsnas padora Ne 4 o
107 TemaM: "OcuoBel CTO", https://m.edsoo0.ru/9b44f6
"KopmyckynsipHO-BOTHOBOM cf
Tyau3m"
108 OMnBITH IO UCCIEIOBAHUIO https://m.edsoo.ru/a7ad8e

cTpoeHus aroma. [nanerapuas

6¢



https://m.edsoo.ru/9139c8d6
https://m.edsoo.ru/9139c8d6
https://m.edsoo.ru/22dc465f
https://m.edsoo.ru/22dc465f
https://m.edsoo.ru/f98b63b9
https://m.edsoo.ru/f98b63b9
https://m.edsoo.ru/2bbe2ce4
https://m.edsoo.ru/2bbe2ce4
https://m.edsoo.ru/7123ee6b
https://m.edsoo.ru/7123ee6b
https://m.edsoo.ru/25ed1158
https://m.edsoo.ru/25ed1158
https://m.edsoo.ru/2526925c
https://m.edsoo.ru/2526925c
https://m.edsoo.ru/249f927c
https://m.edsoo.ru/249f927c
https://m.edsoo.ru/9b44f6cf
https://m.edsoo.ru/9b44f6cf
https://m.edsoo.ru/a7ad8e6c
https://m.edsoo.ru/a7ad8e6c

Moenb atoma Pesepdopaa

https://m.edsoo.ru/e6ab42

109 | Ilocrynatsl bopa g2
Bunsl cnexktpoB. Criekt
! . P P https://m.edsoo.ru/f2ebbf7
110 | ypoBHe# 3HEprUU aTomMa q
BOAOpOIA N
111 CrioHTaHHOE U BBIHYKICHHOE https://m.eds00.ru/958591
M3JIy4eHHUE CBETa 34
112 | Jlasep https://m.edsoo.ru/3eea94
ef
Hyxnonnas monens siapa
113 I'eiizenOepra-lBaneHko. https://m.edsoo.ru/14b363
3apsia U MacCOBOE YHUCIIO spa. 43
N3oTonel. PaguoakTuBHOCTH
3aKoH paIM0aKTUBHOTO
pacrniaga. CBoiicTBa
114 HOHU3UPYIOLIEr0 U3IIyYCHUS. https://m.edsoo.ru/ldecd?
BnusiHue pagnoakTUBHOCTH Ha 99
YKUBbBIE OPTraHU3MBI.
Jo3umerpus
DHeprus CBA3U HYKJIOHOB B
anape. Slnepusie cuibl. [ledext
Macchl aapa. JnepHsie
Apa. ZHAEP https://m.eds00.ru/3736a9
115 | peakuuu. SnepHble peakToOpsI.

[TpoGiems! yrpaBisieMoro
TEPMOSIZICPHOTO CHHTE3a.
OKOJIOTHYECKUE ACIIEKTEI

da



https://m.edsoo.ru/e6ab4282
https://m.edsoo.ru/e6ab4282
https://m.edsoo.ru/f2ebbf7d
https://m.edsoo.ru/f2ebbf7d
https://m.edsoo.ru/95859134
https://m.edsoo.ru/95859134
https://m.edsoo.ru/3eea94ef
https://m.edsoo.ru/3eea94ef
https://m.edsoo.ru/14b36343
https://m.edsoo.ru/14b36343
https://m.edsoo.ru/1decd299
https://m.edsoo.ru/1decd299
https://m.edsoo.ru/3736a9da
https://m.edsoo.ru/3736a9da

pa3BUTUSA SAEPHONU SHEPIETUKHU

MeTtobl perucTpanyy u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. OyHgameHTanbHbIe
B3auMozcicTBUsA. bapruonsl,

https://m.edsoo.ru/e44f76

116
ME30HBI 1 JIEITOHBI. 1d
[IpencraBnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAs! MOJIEITb aJJPOHOB
®du3uka 3a npeaenaMu
CrangaptHoit Mmoaenu. TémHuas
. https://m.edso0.ru/35bb53
117 | wmarepus u TEMHas SHEPIHs. a5
EaunctBo dpuznueckoit o
KapTUHBI MUPa
118 Oransl pa3BUTUS aCTPOHOMHHU. https://m.eds00.ru/423783
3HaYeHHE aCTPOHOMHUH cb
[IpuMeHnMOCTB 3aKOHOB
(busuku 1151 O0BACHEHUS
119 | TPHMPOABI KOCMHYECKHX https://m.edso00.ru/81d38a
00BEKTOB. MeToIbl 33
ACTPOHOMHUYECKUX
HCCIIEOBAHUN
(COBPEMHHEIC ONTHCCKHE https://m.eds00.ru/46d173
120 | Tteneckombl, pagHOTEIECKOIIHI, a5
BHeaTMoc]epHasi aCTpOHOMUS T
191 Bi 38831070 HeGa. https://m.edsoo.ru/18f19aa

1



https://m.edsoo.ru/e44f761d
https://m.edsoo.ru/e44f761d
https://m.edsoo.ru/35bb53d5
https://m.edsoo.ru/35bb53d5
https://m.edsoo.ru/423783cb
https://m.edsoo.ru/423783cb
https://m.edsoo.ru/81d38a33
https://m.edsoo.ru/81d38a33
https://m.edsoo.ru/46d173d5
https://m.edsoo.ru/46d173d5
https://m.edsoo.ru/18f19aa1
https://m.edsoo.ru/18f19aa1

Co3Be3aust, spKue 3BE31pbl,
IIJIaHEThI, UX BUAUMOC
JBKCHUE

Comnneunas cuctema. ComHIze.
ComnHe4uHast aKTUBHOCTb.

https://m.edsoo.ru/9falfd1l

122
Ucrounuk snepruu CosHua u 2
3BE3]T
3BE3bI, UX OCHOBHBIE
123 XapakTEepUCTUKHU. Jlnarpamma https://m.edso0.ru/fcf5f9
"creKTpalIbHbIH Ki1acc — €
CBETUMOCTD"
124 3Be3abI IIIaBHOM https://m.edsoo.ru/d6bc66
IOCJIEIOBATEILHOCTH 79
BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHEBIE IIPEACTABICHN
P el https://m.edsoo.ru/dd8d11
125 0 MIPOUCXOKICHUH U 58
sposrrorny CoTHIA U 3BE3I. _
DTaInsl KU3HU 3BE3T
Mneunsiii [1yTe — Hama
126 T"amakTuka. THUIEI raJakTUK. https://m.edsoo.ru/4a74c5
YEpHbIe ABIPHI B AAPAX e4
TaJIakTUK
Bcenennas. Paciumpenne
127 Bcenennoii. 3akon Xa00:a. https://m.eds00.ru/187963

Teopus bonpmoro B3peIBa.
PennkroBoe nznyuenue

96



https://m.edsoo.ru/9fa1fd12
https://m.edsoo.ru/9fa1fd12
https://m.edsoo.ru/f9cf5f9e
https://m.edsoo.ru/f9cf5f9e
https://m.edsoo.ru/d6bc6679
https://m.edsoo.ru/d6bc6679
https://m.edsoo.ru/dd8d1158
https://m.edsoo.ru/dd8d1158
https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/18796396
https://m.edsoo.ru/18796396

128

MacmtaGHast CTpyKTypa
Bcenennoil. MerarajlakTuka

https://m.edsoo.ru/168edd
8a

129

Hepeménnsie npoodiaembl
aCTPOHOMHUU

https://m.edsoo.ru/b41cdfc
b

130

®U3NYECKUI TPAKTUKYM I10
TeMme "Uccnenosanue
MarduTHOTO MOJIS ITOCTOSHHBIX
MarHuToB' UiH
"WccenoBanue CBOMCTB
(dbeppomMarHeTUKoB" HITu
"UccneqoBanue AeHCTBUI
IMOCTOSIHHOT'O MarHuTa Ha
pamMKy ¢ TOKOM"

https://m.edsoo.ru/75a7a2
c9

131

@U3NYECKUI IPAKTUKYM 110
teMe "M3mepeHne cuiibl
Awmnepa" win "U3yuenune
3aBUCHUMOCTH CHJIBI AMIIEpa OT
CHJIBI TOKA'" MU
"OnpeneneHne MarHUTHOM
WHIYKIIMK Ha OCHOBE
n3MepeHus cuisl Amrepa'

https://m.edsoo.ru/9elbd?
6a

132

Pu3nYeCKUil IPAKTUKYM 110
teme "HccnenoBanve sIBIEHUS
3JIEKTPOMATrHUTHOMN
150501 0% 900707 7M1
"OnpeneneHne HHIYKIIUU
BUXPEBOI'O MAarHUTHOT'O MO

https://m.edsoo.ru/ee7727
3b



https://m.edsoo.ru/168edd8a
https://m.edsoo.ru/168edd8a
https://m.edsoo.ru/b41cdfcb
https://m.edsoo.ru/b41cdfcb
https://m.edsoo.ru/75a7a2c9
https://m.edsoo.ru/75a7a2c9
https://m.edsoo.ru/9e1bd76a
https://m.edsoo.ru/9e1bd76a
https://m.edsoo.ru/ee77273b
https://m.edsoo.ru/ee77273b

133

Pu3NYECKU IPAKTUKYM 110
teme "HccnenoBaHue siBIeHUS
camounaykiuu'" i "Coopka
MOJIETN 3JIEKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/2827a5

1f

134

@uU3NYECKU NIPAKTUKYM 110
teme "M3mepenue nepuojaa
CBOOOIHBIX KOJIEeOaHUNI
HUTSHOTO U MPYKUHHOTO
MasiITHUKOB"

https://m.edsoo.ru/eadcb6

6b

135

Ou3nYecKuil MPakTUKyM 10
teme "IIpeoOpa3oBanHue
SHEPTUH B IPYKUHHOM
MasTHHUKE"

https://m.edsoo.ru/431cdl
76

136

Pu3nYecKnil NPaKTUKYM I10
teme "HccnenoBanue
IIEPEMEHHOI0 TOKa 4epe3
IIOCJIEI0BATEIILHO
COETMHEHHBIE KOHAEHCATOP,
KaTyLIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThI
HWCTOYHHUKOB CBETA B LIETIH
MepeMEeHHOTro Toka"

https://m.edsoo.ru/b73e4d
17

137

Pu3NYECKUil NPAKTUKYM 110
Teme "M3yueHue napameTpoB
3BYKOBOU BOJIHBI"

https://m.edso00.ru/691384
a8

138

OU3NYECKUN TPAKTUKYM I10

https://m.edso0.ru/2e5932



https://m.edsoo.ru/2827a51f
https://m.edsoo.ru/2827a51f
https://m.edsoo.ru/eadcb66b
https://m.edsoo.ru/eadcb66b
https://m.edsoo.ru/431cd176
https://m.edsoo.ru/431cd176
https://m.edsoo.ru/b73e4d17
https://m.edsoo.ru/b73e4d17
https://m.edsoo.ru/691384a8
https://m.edsoo.ru/691384a8
https://m.edsoo.ru/2e593222

teme "M3mepenue nokasarens
MpEeJIOMJICHUS CTEKIIA" WIH
"[Tonyuenue n3o0paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia
Y JUH3bI"

139

@uU3NYECKU NIPAKTUKYM 110
TeMme "Uccnenosanue
3aBHUCHUMOCTH (JOKYCHOTO
paccTosiHus OT BellecTBa (Ha
MIPUMEPE KUJIKUX JIMH3)" WK
"N3mepenue GoKyCcHOTO
PacCTOSTHUSL PACCEUBAIOIINX
uH3"

https://m.edsoo.ru/924e6fc
d

140

Pu3nyecKuil NPaKTUKYM 110
Teme "HaOmronenue

I pakuu, HHTEpPepeHIun
U noJisipu3anuu ceera

https://m.edsoo.ru/2edf15
32

141

Pu3nYecKnil NPaKTUKYM I10
teme "OnpeneneHne NMITyJIbca
Y DHEPTUH PENIATUBUCTCKUX
yactull (o ¢poTorpadusim
TPEKOB 3apsKEHHBIX YacTHUIl B
MarHMuTHOM moJje)"

https://m.edso0.ru/49a479
31

142

Pu3NYECKUil NPAKTUKYM 110
teme "M3mepeHune nmocTosHHOM
IInanka Ha OCHOBE
uccnenoBanus Gorordpdexra”

https://m.edsoo.ru/7c4ac6
5a



https://m.edsoo.ru/2e593222
https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/2edf1532
https://m.edsoo.ru/2edf1532
https://m.edsoo.ru/49a47931
https://m.edsoo.ru/49a47931
https://m.edsoo.ru/7c4ac65a
https://m.edsoo.ru/7c4ac65a

nnu "UccaenoBanue
3aBUCUMOCTH CHJIBI TOKA 4Yepe3
CBETOJIUOJI OT HaINpsKeHUs"

143

Pu3NYECKUl IPAKTUKYM I10
teMe "MccnenoBanue criekTpa
Pa3pe)KEHHOTO AaTOMApPHOTO
BOZOPOJIa ¥ U3MEPEHHUE
noctostHHOW Punbepra"

https://m.edsoo.ru/9a5ad4
43

144

Pu3NYECKUl NPAKTUKYM 110
teme "HccaenoBanue
paanoaKTUBHOTO OHA C
HCTOJIb30BAaHUEM JO3UMETpa"
nnu "M3ydeHne norionieHus
0eTa-JyacTuIl ATFOMUHHEM"

https://m.edsoo.ru/c3546d
f7

145

Pu3nYecKnil NPaKTUKYM I10
teme "HaOmroieHus 3BE31HOTO
Heba HEBOOPYKEHHBIM TJ1a30M
C MCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH
JUISL OTIPEICIICHUS MTOJIOKEHUS
HeOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE
co3Be3usi CeBepHOro
MOJIyIIApHs U ApKHE 3BE3abI"
i "Habmonenus B Teneckor
JlyHBl, IUTAHET, TYMAHHOCTEN U
3BE3QHEIX CKOILIEHUN"

https://m.edsoo.ru/c5aa4d
91



https://m.edsoo.ru/9a5ad443
https://m.edsoo.ru/9a5ad443
https://m.edsoo.ru/c3546df7
https://m.edsoo.ru/c3546df7
https://m.edsoo.ru/c5aa4d91
https://m.edsoo.ru/c5aa4d91

146

O06o061ieHue U
cucTeMaTu3alnus 3Hanuii. Pois
(bU3UKH U aCTPOHOMHUH B
SKOHOMHMYECKOH,
TEXHOJIOTHYECKOH,
COIMAJIbHOW M 3THYECKOMI
cdepax AeITeTbHOCTH
YyeJIoBeKa

https://m.edsoo.ru/242b2f

bf

147

O06o01enue u
cUcTeMaTu3auus 3Hauui. Poib
1 MecTO (DM3HUKH U
ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

https://m.edso00.ru/3934b3

63

148

O06o0enue n
cucTeMaTu3anus 3HaHui. Poib
¢bu3nueckoil Teopuu B
(dhopMUpOBaHUH
MIpe/ICTaBICHUH 0 PU3NYEeCKOn
KapTUHE MHUPA, MECTO
(bu3nUYecKoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

https://m.edsoo.ru/fddf45c
c

149

O0600111eHE U
CUCTEMATHU3AlUA 3HAHUN 110
teme "Kunemarnka"

https://m.edso00.ru/c97d63
fe

150

O06006111EHE U

https://m.edsoo.ru/f816fb2



https://m.edsoo.ru/242b2fbf
https://m.edsoo.ru/242b2fbf
https://m.edsoo.ru/3934b363
https://m.edsoo.ru/3934b363
https://m.edsoo.ru/fddf45cc
https://m.edsoo.ru/fddf45cc
https://m.edsoo.ru/c97d63fe
https://m.edsoo.ru/c97d63fe
https://m.edsoo.ru/f816fb28

cucTeMaTHU3anusd 3HaAaHUU 1O
teme "Kunemarnka"

|co

O0600111eHE U

https://m.edsoo.ru/eelbba

151 cHCTeMaTHu3alus 3HaHUuH 0 o5
teme "Jlunamuka" o
O6o06meHue u
152 cUCTEeMaTHU3alMs 3HaHUH 110 https://m.eds00.ru/766e87
teme "CTaTHKa TBEPIOIO 79
Tena"
O6o06meHue u
153 cHCTeMaTHU3allMs 3HaHUH 110 https://m.edsoo.ru/fd1e37
TeMe "3aKOHBI COXPAHEHHUS B 57
MexaHuke"
O06o06mmenue u
154 cHCTEMAaTH3aINsI 3HaHUH 110 https://m.edsoo.ru/444d7e
Teme "OCHOBBI MOJIEKYJISIPHO- fc
KMHETU4YecKoi Teopun"
O6o06menue u
155 cHCTEMaTH3aInsI 3HAaHUH 110 https://m.edsoo.ru/4fab49
teme "TepMoMHAMHUKA. 18
TennoBbie ManTUHEL"
O6o06menue n
cUCTEMaTH3aInsI 3HaHUH 110
https://m.edso0.ru/14be65
156 | Teme "ArperaTtHbie COCTOSIHUS

Benrectsa. ©a3oBEIE
nepexopl”

8b



https://m.edsoo.ru/f816fb28
https://m.edsoo.ru/ee1bbac5
https://m.edsoo.ru/ee1bbac5
https://m.edsoo.ru/766e8779
https://m.edsoo.ru/766e8779
https://m.edsoo.ru/fd1e3757
https://m.edsoo.ru/fd1e3757
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O0600111EHE U

https://m.edsoo.ru/f567dc

157 cHCTeMaTHu3alus 3HaHUuH 0 Ea
Teme "DnekTpudeckoe mnoie" o
O06o0meHue u
158 cUCcTeMaTHu3allus 3HaHUH 110 https://m.edsoo.ru/7e272f
teme "[locTosHHBIIA df
AJIEKTPUYECKUM TOK"
O06o001eHue u
159 cUCTeMaTHU3alMs 3HaHUH 110 https://m.edsoo.ru/faa4929
Teme "TOKH B pa3HuHbIX 4
cpenax"
O06o001eHue u
N https://m.edsoo.ru/7aebld
160 | cucremaru3anus 3HAHUH 10 a1
teme "MarauTtHoe mose" o
PesepBubIil ypok. O60611eHIE
161 M CHCTEMAaTH3allHs 3HAHUM 110 https://m.edsoo0.ru/ba3783
TeMe "DIeKTpoMarHuTHas 69
UHIyKIUs"
Peseprubiil ypok. O600611eHIE
162 ¥ CHCTEMAaTH3allHs 3HAHHM 110 https://m.edsoo.ru/91df3d
TeMe "MexaHudeckue 3c
KoJieOaHus"
PeseprubIil ypok. O600611eHIE
163 W CHCTEMAaTH3aIlHsI 3HAHUM 110 https://m.edsoo.ru/e7b32e

TeMe "DIEeKTpOMarHuTHbIE
Kosiebanus"

21



https://m.edsoo.ru/f567dc5a
https://m.edsoo.ru/f567dc5a
https://m.edsoo.ru/7e272fdf
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PesepBHeIit ypok. O6001ICHNE
U cucremMarni3anus 3HAHUH 110

https://m.edsoo.ru/ef9a92f

164
TeMe "MexaHuyecKue U 1 4
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000ImIEHNE
P P mv https://m.edsoo.ru/14856¢
165 W CUCTEMAaTHU3allUA 3HAHUH 110 1 g5
TeMme "Ontuka" T
PesepBusblil ypok. O000IMIEHNE
P P mv https://m.edsoo.ru/b2fc98
166 W CUCTEMAaTHU3allUA 3HAHUH 110 1 3c
Teme "OcuoBsr CTO" -
PesepBHeIit ypok. O6001ICHHE
167 M CUCTeMAaTu3alys 3HaHuH 110 1 https://m.edsoo.ru/7c82f1
teme "KopnyckymspHo- 97
BOJTHOBOM nyanu3m"
PesepBusblii ypok. O000IIIEHNE
P P mv https://m.edsoo.ru/daf28al
168 W CUCTEMATHU3allUA 3HAHUH 110 1 9
Teme "Pu3uka aroma" -
PesepubIil ypok. O600611eHIE
169 M CUCTEMAaTU3alys 3HaHUH 110 1 https://m.eds00.ru/96a166
TeMe "du3rKa aTOMHOTrO sAapa 2c
Y 3JIEMEHTAPHBIX YaCTHUII"
PeseprubIiil ypok. O60061eHIE
170 M CUCTEMAaTU3alys 3HaHUH 110 1 https://m.eds00.ru/616184
TeMe "DIeMeHTbI a8
acTpopu3uku"
OBIIEE KOJIMYECTBO YACOB 170 16



https://m.edsoo.ru/ef9a92f4
https://m.edsoo.ru/ef9a92f4
https://m.edsoo.ru/14856c85
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I10 ITPOT'PAMME







IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IHPOI'PAMMBI10 KJIACC

Kox npoBepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
0011ero oopazoBaHus

JIeMOHCTpHPOBATh HA MPUMEpPAX POJIb U MECTO (U3UKK B (DOPMUPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, B Pa3BUTHH COBPEMEHHON TEXHHKH U TEXHOJIOTUH, B MPAKTHYECCKOU JEATECIbHOCTH JIFOICH

10.2

YYnUTBIBATH T'paHUlbl IPUMCHCHUA H3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX MOI[eHefII MarcepuajibHasd TOYKa, MHCPpLUAIbHAA
cucreMa oTrc4éra, abCOJIIOTHO TBEPAOE TEJO, UJICANbHBIN ra3; MOJEIN CTPOCHUS I'a30B, )KUJIKOCTEN U TBEPIBIX
T€J, TOUCYHBIN JIEKTPUUECKUM 3aps]l — IPU pelIeHUH (PU3NUECKUX 3a7a4

10.3

PacniosnaBate (usnyeckue sBieHUs (Tpouecchl) W OOBACHATH HMX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKONH TEOpUM CTPOCHMSI BELIECTBA U JJIEKTPOJAMHAMUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JBUKEHHE, CBOOOTHOE MaJIEHUE Tell, IBUKEHHUE 110 OKPYKHOCTH, HHEPLIUS,
B3auMoJeiicTBue tei; nud@y3us, 6poyHOBCKOE JBHKEHUE, CTPOCHUE KHUAKOCTEH M TBEPIBIX TEJl, U3MEHEHHE
o0bEMa Ten MpU HAarpeBaHUM (OXJIAXJAECHUH), TEMJIOBOE paBHOBECHE, UCIApeHHe, KOHJEHCalus, IMJIaBJIeHHe,
KPUCTAJIIIN3aLsl, KUIIEHUE, BIaXKHOCTh BO3/yXa, MIOBBIIICHNUE JIABJICHUS I'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM
CoCyzie, CBA3b MEXKJy MapaMeTpaMH COCTOSHHUS ra3a B H30IpoLeccax; 2JIEKTpHU3alus Tell, B3aUMOACHCTBHE
3aps0B

10.4

OnuchIBaTh MEXaHUYECKOE JBMKEHHUE, UCTIONbB3Ys (U3NYECKUE BEJIMYMHBI: KOOPAMHATA, MyTh, IEpEMEIlECHUE,
CKOPOCTb, YCKOpEHHUE, Macca Tejla, CUjla, UMITYJIbC Tejld, KMHETUYECKas JHEpPrus, IOTEHLUaIbHas DHEprus,
MeXaHu4eckas paboTa, MEXaHMUECKasi MOIIHOCTh; MPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCTOJb3yEeMbIX BEJIWYMH, WX OOO3HAYEHHsS U EIUHMLBI, HAXOAUTh (OpPMYJbI, CBS3bIBAIOIIME IAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

10.5

OnuceiBaTh W3YYCHHBIE TEIUIOBBIC CBOMCTBA TE€N W TEIUIOBBIC SBICHUS, HCIONB3YSd (PU3NYECKUE BEIUYUHBL:
JABJIEHUE Trasa, TeMIeparypa, CpEIHssl KHHETHYECKas HSHEPrusi XaOTHYECKOTO [IBIJKEHHUSI MOJIEKYII,
CpeIHEKBaapaTUYHasi CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSAS »JHeprusi, pabora rasa,




KOA((HUIHUEHT MOJIE3HOTO JCHCTBUS TETIOBOTO IBUTATEINS; IPH ONMMCAHUH MPABHILHO TPAKTOBATh (DU3MUYESCKHIMA
CMBICII MCIIOJIb3YEMbIX BEJTMYMH, UX O0O3HAYCHHS M €IWHUIIBI, HAXOAUTH (HOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(bu3nYecKyro BEIMUYHUHY C APYTMMHU BEITHUUHMHAM

10.6

OnuceiBaTh M3YyYEHHbIE SJEKTPUYECKHE CBOICTBA BEIIECTBA U BJEKTPUUYECKUE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (DU3MYECKHE BEIUYHMHBI: JJICKTPUUYCCKUN 3apsifl, SJIEKTPUUECKOE TOoJie, HAMPsHKEHHOCTH IOJIA,
MOTCHIMAJT, PA3HOCTh IOTCHIIMAJIIOB; TIPH ONKMCAHWM TPABUIBHO TPAKTOBaTh (DU3WYECKHA CMBICIT
UCIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUYEHUS U €IWHUIBI, YKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO
(U3MYECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMU

10.7

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, HMCIOJB3Ys (U3UYECKHEe 3aKOHBl M TPUHIIMIIBI: 3aKOH
BceMupHoro TsaroreHus, |, Il u |1l 3axkonsl HpioToHa, 3aKOH coXpaHEHHsS MEXaHMUYECKON 3HEpPruu, 3aKoH
COXpPaHEHMs UMIYJIbCA, IPUHIUI CYIIEPIO3ULIUHU CUJI, IPUHLIUI PABHONPABUS MHEPLUAIBHBIX CUCTEM OTCUETA;
MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO0 CTPOEHUS BEILECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CPEIHEH KMHETHYECKOM
SHEPI'UHU TEIIOBOTO ABMKEHHSI MOJIEKYJI ¢ aOCOJIIOTHON TeMIepaTypoil, mepBblil 3aKOH TEPMOANHAMUKH; 3aKOH
COXpaHEHHMs 3JEKTPUUECKOTr0 3apsja, 3akoH KynoHa; mpu 3TOM paziuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa,
€ro MaTeMaTUYeCKO€e BhIPaKEHUE U YCIIOBUs (TpaHUIlbl, 001acTH) MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MMPUHIUITBI JIeNCTBUSA MallIvH, HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB; pa3ian4aThb yCJIO0BUA
MX 0€30IMaCHOTO HCIIOJIb30BaHHKS B MOBCEIHEBHOM KH3HU

10.9

BBINOMHATE SKCIIEPUMEHTHI 0 UCCIIEI0BAaHUIO (PU3HMUECKUX SIBJICHUM U MPOLIECCOB C UCTIOIb30BaHUEM IPSIMBIX
Y KOCBEHHBIX U3MEPEHUH; IIPU 3TOM (HopMyIHpoBaTh MpobieMy (3a/1auy) U TUIIOTE3Y Y4eOHOTr0 SKCIIEPUMEHTA,
coOHpaTh YCTaHOBKY U3 IPEJIOKEHHOT0 000PYA0BaHUSs, TPOBOAUTH ONBIT U (HOPMYITHPOBATH BBIBOIBI

10.10

OCYHIeCTBJ'ISITI) OpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYHH, IIpHU 5TOM BI)I6I/IpaTI) ONITHMAIBLHBIN
CII0co0 HU3MCPCHUA U UCIIOJIB30BaTh U3BCCTHBIC MCTOABI OLICHKHA HOFpCH.IHOCTCfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (GU3UYECKUMU BEIMYMHAMH C WCIIOIB30BAHUEM NPSIMBIX M3MEPEHUH; MPHU
3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YIHTATHI MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BETUINH
B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BHIBOJIBI TIO pe3yJIbTaTaM MCCIICTIOBAHUS

10.12

CobmoiaTh npaBuiia 6€30MacHOr0 TpyAa NpU MPOBEACHUU HCCIEA0BaHUN B paMKaX y4eOHOIO SKCIIEpUMEHTA,




y4eOHO-HCCIIE0BATEIbCKOM M TPOSKTHOM JEATEIBHOCTH C HUCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWMCTB U
1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuy€rHbie 3amaud ¢ SBHO 33JaHHON (U3MYECKON MOJENbI0, MCIONb3Ys (DU3UYECKHE 3aKOHBI H
NPUHIUIBI; HAa OCHOBE aHAIM3a YCJOBUS 3a7audl BBHIOMpaTh (DPU3MYECKYI0 MOJEINb, BBIACHATH (pusnueckue
BEIMYUHBI U (HOPMYJIbI, HEOOXOAMMBIE Ui €€ pelIeHUs, MPOBOJAUTH pPAcu€Thl W OICHHWBATH PEAJIHHOCTD
MOJTyYSHHOTO 3HAYCHHS (PU3NYECKON BEITMIMHEI

10.14

Pemate kauecTBEHHBIE 33]a4M: BBICTPAUBATH JIOTUYECKH HEIMTPOTUBOPEUUBYIO LIEMTOYKY PACCYKAEHUN C OMOPOil
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UICCKHEC SBIICHUS

10.15

Hcnonp3oBaTh mpu peuieHUH y4eOHBIX 3a/7ad COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHU ISl TIOMCKA,
CTPYKTYpUPOBAHHUSA, HHTEPIPETAUU M TMPEICTaBICHUS Yy4eOHOW M HAy4dyHO-TIOMYISApHOW uUH(pOpMaIuH,
MTOJIYYEHHOU M3 Pa3IMYHBIX NCTOYHUKOB; KPUTHYCCKH aHAITM3UPOBATH TOTydaeMyr0 HH(pOpMAIHiO

10.16

[TpuBOANTE MpHUMEpPHI BKJIa/a POCCHMCKUX U 3apyOEKHBIX YU€HBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE
IIPOLIECCOB OKPYIKAOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnons3oBaTh TCOPCTUUCCKUC 3HAHHUA T10 (1)I/I3I/IK6 B IIOBCEIHEBHOM >XM3HU MJIA obecneueHnss 0€30IACHOCTH
pu O6paH_IeHI/II/I C an6opaMH N TCXHUYCCKUMU YCTpOﬁCTBaMH, AJI1 COXpaHCHHUA 310POBbA U CO6J'IIOI[CHI/I$I
HOPM 5KOJIOTHYCECKOI'0O MOBEACHUS B OKPY)KaIOHleﬁ cpeae

10.18

PaGorare B rpymnme C BBIIOJHEHHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH, IJIaHUPOBATh pabOTy TPYIIIIbI,
palMoOHANIBHO paclpeseNiaTh 00S3aHHOCTH W IUIAHUPOBATh JAEATENBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&XKJOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAEMOM MPOOIEMBI




11 KITACC

Kox
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl CPeHero
001ero oopazoBaHus

JleMoHCTpHpOBaTh Ha MpPUMEpPax POJb U MECTO (HU3UKK B (DOPMUPOBAHMM COBPEMEHHOW HAYYHOW KapTHUHBI
MUDA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON JIEATENBHOCTH JIFOAEH, LIEITOCTHOCTD
U €IUHCTBO (PM3MUECKON KapTUHBI MUpA

11.2

Y4YuTBIBaTH TPAHUIBI NPUMEHEHUS H3YyYCHHBIX (U3UYECKUX MOJICNICH: TOYEUHBIH SIIEKTPHUECKUI 3apsi,
siepHas MO/Ieb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO si/Jpa TPU pelIeHu: (pU3nIecKux 3aaad

11.3

Pacnio3naBare usnueckue siBiaeHUs (IIPOLECCH) U OOBSACHATh MX HA OCHOBE 3aKOHOB JJIEKTPOJUHAMUKH M
KBAaHTOBOH (DM3HKH: DIIEKTPUIECKasl TIPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MATHUTHOE JIEHCTBUS
TOKa, B3aMMOJICHCTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHIYKIUs, JCHCTBHE MATHUTHOTO TIOJIS Ha TIPOBOJIHUK C
TOKOM W JIBHKYITUICS 3apsij, DJICKTPOMArHUTHBIC KOJICOAHUS M BOJHBI, MPSIMOJIMHEHHOE PacIpOCTPaHCHUE
CBETa, OTpakeHHUe, NpeloMiieHHe, HHTephepeHuns, MUGPaKIus U TONSpHU3alMs CBETa, JUCIEPCHUS CBETa,
dorornekrpudeckuii 3pdext (poroaddekt), cBeToBOe NaBIEHHE, BOZHHUKHOBEHHE JIMHEHUYATOrO CIEKTpa
aToMa BOJIOPOia, €CTECTBEHHAs M UCKYCCTBEHHAs paJO0aKTUBHOCTh

11.4

OnuceiBaTh M3yYEHHBIE CBOWMCTBA BEIIECTBA (AJIEKTPUYECKUE, MArHUTHBIE, ONTUYECKHE, SJIEKTPHUUECKYIO
IPOBOJUMOCTh PA3JIMYHBIX Cpell) M JJIEKTPOMArHUTHBIE SBJICHUS (TPOLECCHI), HUCMONb3Yys (U3NYECKHE
BEJIMYUHBL: JJIIEKTPUYECKUHN 3apsif], CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE CONPOTUBIICHUE,
pasHocTh moteHmanos, DJIC, pabora Toka, MHAYKIHMS MarHUTHOrO Moy, cuia Ammnepa, cuia JlopeHua,
UHIYKTUBHOCTb KaTYIIKH, SHEPTHs AJIEKTPUYECKOrO0 M MarHUTHOTO IOJIeH, mepuoJ U 4acToTa KojeGaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B IPOLECCe TapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJIEOaHMI,
(boKyCcHOE paccTOSTHUE U ONTHYECKasi CHJIa JIMH3bI; IPU OMUCAHUU MPAaBUIBLHO TPAKTOBATh (U3NYECKUN CMBICI
UCTONb3YEMBbIX BEIMYMH, MX OOO3HAYCHMs] W E€JUHMILBI, YyKa3blBaTh (OPMYJIbI, CBSI3bIBAIOILUE JaHHYIO
(U3UYECKyIO BETMUUHY C IPYTHMHU BEIMYMHAMU
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OnuceIBaTh HU3YUYCHHBIC KBAHTOBBLIC SABJICHHUA W IPOLUCCCHI, HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCJIIMYUHBI: CKOPOCTH
SJICKTPOMAIrHMTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTAa CBETA, SHCPIrUs U UMITYJIbC (I)OTOHa, nepuona mojaypacraaa,
OHEPIrusa CBA3HM ATOMHBIX AACP, IIPpHU OINHMCAaHHWU IMPAaBHUJIBHO TPAaKTOBATH (bI/ISI/ILIeCKI/Iﬁ CMBEICII HCIIOJB3YEMBIX
BCJIIMYHH, UX 0003HaYEHH U CANMHUIBI; YKAa3bIBaTh (bOpMy.]'II)I, CBA3BIBAOIINWEC JaHHYIO (bI/ISI/ILIeCKy'IO BCJIIMYHHY
C ApyYTuMHU BCINYHNHAMHU, BEIYHUCIIATH 3HAYCHUC (l)I/I3I/I‘IeCKOI71 BCIIMYHHBI

11.6

AHanu3upoBath PU3NUECKHUE MPOLIECCHI U ABJICHUS, UCIOIb3Ys (PU3MUECKNE 3aKOHBI U MIPUHLMIIBL: 3aKOH OMa,
3aKOHBI IOCJIEI0BATENbHOTO M MapajuIeIbHOIO COEJMHEHUs MPOBOJHHUKOB, 3akoH Jlkoyns — JleHua, 3akoH
3JIEKTPOMArHUTHOM MHAYKIUH, 3aKOH HPSIMOJUHEHHOrO0 pacHpOCTPaHEHUsS! CBETa, 3aKOHbI OTPAKEHUs CBETa,
3aKOHBI IIPEJIOMJICHUS CBETA, ypaBHEeHHE DMHIITEeHHA A1 (HoTodPdeKTa, 3aKOH COXpaHEHUs SHEPrHH, 3aKOH
COXpPaHEHMsI MMITYJIbCa, 3aKOH COXPAaHEHMs SJICKTPUYECKOIO 3apsia, 3aKOH COXPAHEHUs MacCOBOTO 4YMCIA,
nocTynarsl bopa, 3aK0OH paguoakTUBHOIO paclaja; IpHU 3TOM Pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BbIpaKEHUE U YCIOBUS (TpaHuUllbl, 007acTH) IPUMEHUMOCTH

11.7

OnpenensaTs HapaBJI€HUE BEKTOPA MHAYKLIUNA MarHUTHOTO IOJIS POBOJHUKA C TOKOM, CHUJIBI AMIIEpa U CHJIBI
Jlopenna

11.8

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/Ie, CO31aBacMOC IMIOCKUM 3CPKAJIOM, TOHKOH JIMH30H

11.9

BBINOTHATE SKCIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUM U MPOIECCOB C UCTIOJIH30BAHUEM MPSIMBIX
M KOCBEHHBIX W3MEPEHHMH; Tpu 3TOoM (opMmyaupoBaTh mpoliemMy (3agady) M THUIOTE3y Y4YEOHOro
HKCIIEPUMEHTAa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYAOBaHUS, IPOBOIUTE OMBIT U ()OPMYITHPOBATH
BBIBO/IbI

11.10

OcyiecTBisITh NpsMble U KOCBEHHbIE M3MepeHusl (PU3MUEeCKUX BEIUYMH; NPU 3TOM BBIOMPATh ONTHUMAJIbHBIN
Croco0 U3MepeHus U UCI0Ib30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPELTHOCTEN U3MEpEeHU

11.11

HccnenoBarh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C MCIOJIB30BAHHEM IMPSAMBIX H3MEPEHHM; MpU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBAaTh PE3yibTaThl MOJYYEHHON 3aBUCHUMOCTH (U3NYECKUX BEIUYUH B
BU/JIe TaOnHIl U TpaduKOB, AeJaTh BBIBOBI IO pe3yJibTaTaM HCCIIEI0BaHuUs

11.12

Cobmronate mpaBuiia 6€30MacHOTO Tpy/la MpH MPOBEACHUM MCCIEOBAHUM B paMKaX y4eOHOTrO SKCIEpUMEHTa,
yueOHO-HCCIIEeIOBATENIbCKOW U MPOEKTHOM AESITEIbHOCTH C HCIOJB30BAaHWEM HM3MEPUTEIbHBIX YCTPOWCTB M




71a00paTOPHOTO 000PYIOBAHHS

11.13

Pemate pacuérHble 3ajaud € SBHO 3aJaHHON (pU3MUECKOW MOJENbl0, UCHOJb3ysd (PU3MUECKUE 3aKOHBbI U
NPUHIUIBI; Ha OCHOBE aHalM3a YCJIOBHUS 3a/aud BbIOMPATh (U3UYECKYI0 MOJENb, BBIICIATH (PU3UUECKUE
BEJIMYMHBI U (OPMYJBI, HEOOXOIuMBbIE Ui €€ peleHHs, MPOBOAUTh PACUYETHI M OLEHHBATH PEATbHOCTH
MOJy4EHHOTO 3HaYCHUS (PU3NIECKOI BETMUNHBI

11.14

Pemats kauecTBEHHBIE 3aZlavyu: BbICTpAUBATh JIOTUYCCKHU HCIIPOTUBOPCUYUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ
Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)H31/I‘~ICCKI/IG SABJICHUSA

11.15

Hcnonp30BaTh MpH peHIEHHH YYEeOHBIX 3aJa4 COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJIOTMU ISl TOUCKA,
CTPYKTYpUPOBAHUS, HHTEPOPETAUU M NPEICTABICHUS Yy4eOHOW M HAyYHO-TIONMYISPHOW HH(pOpMAINH,
MOJTYYEHHOM U3 Pa3IUYHbIX HCTOYHUKOB; KPUTUUECKH aHATH3UPOBAThH MOMy4aeMyl0 HHPOpMAIIHIO

11.16

00BACHATH IIPUHIMIIBI HeﬁCTBHH MallunH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX
0e30IMacHOTO UCIIOJIB30BaHUS B MMOBCEAHEBHOM JKU3HU

11.17

[TpuBOIUTE MpUMEPHI BKJIaZa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
IIPOLIECCOB OKPY’KAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOpETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XU3HU A obecrieueHus: 0€30MacHOCTH
npu oOpalieHuy ¢ NpudopamMu U TEXHUUYECKHMHU YCTPOWCTBAMH, JJISi COXPAHEHMs 3710POBbsSI U COONIOACHUS
HOPM KOJIOTUYECKOTO MOBEACHUSI B OKpY Kalolleil cpeze

11.19

PaGorare B Trpymnme ¢ BBIIOJHEHHEM pa3IMYHBIX COLUANBHBIX pOJIEH, IUIAHUPOBATH pabOTy TPYIIIBL,
paloHaIbHO pacHpenensaTh OOS3aHHOCTH U IUIAHUPOBATh JAESITEIbHOCTh B HECTaHAAPTHBIX CUTYAlMSX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJ0T0 U3 YUaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MPOOIEMbI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon Kox nposepsiemoro
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasaena 3J1eMeHTAa
OU3NKA 1 METO/JIbI HAYYHOI'O IIO3HAHN A
11 ®usuka — Hayka o npupoze. Hayunsle MeTonpl NO3HaHMS OKpyXkarouiero mupa. Posb
' 9KCHEPUMEHTA U TEOPUH B IIPOIECcCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE
1 MonenupoBanue pu3nvecKux siBJIEHUN U npoueccoB. Hayunsle runorespl. Pusznueckue
12 3aKOHBI W TEOpHH. [paHHWIBl TPUMEHUMOCTH (U3NYECKHX 3aKOHOB. [lpuHIun
' cootBeTcTBUs. Posb u MecTo pu3uku B HopMUpOBaHMM COBPEMEHHOM HayYHON KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIbHOCTH JIOACH
2 MEXAHUKA
KMHEMATHUKA
211 Mexannueckoe nBHkeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro ABMKeHMs. Cucrema
o orcuéra. Tpaexropus
[lepemenienue, CKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHE
212 MaTEpUaIbHOM TOUKHM, HMX NPOEKUMH Ha OCH CUCTEMBI KoopauHar. CloxxkeHue
2.1 MIEPEMEILEHUI U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHENHHOe ABWKeHue. ['paduku 3aBucUMOCTH
2.1.3 KOOpJAWHAT, CKOPOCTH, YCKOPDEHMs, IyTH M IE€PEMELIEHUS MAaTEPUAIBbHON TOYKH OT
BpEMEHU
214 CBoOoaHoe magenue. Y cKopeHrue CBOOOTHOTO TaICHHS
2.15 KpuBonuneiinoe paBmxeHue. PaBHOMEpHOE [IBM)KEHME MATEPUAIBHONM TOUYKU 110




OKPY’KHOCTH. YIJIOBas CKOpPOCTb, JMHEHHas CcKopocTh. llepuon wm  wacrora.
LleHTpOCTpPEMUTENILHOE YCKOPEHUE

TexHudeckue yCTpOﬁCTBaZ CIIMAOMCTP, ABHUIKXCHUC CHApsSAJA0B, LCIHBLIC W PCMCHHLIC

2.1.6
neperadyu
[Ipaktnueckue pabGotel. M3Mmepenue MrHoBeHHOW  ckopocTtH. McciemoBanue
COOTHOIIEHUS MEXJY MYTSAMHU, MPOUICHHBIMU TEJIOM 3a IOCJIEI0BaTelbHbIE pPaBHBIE
2.1.7 MIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBHUKEHUM C HA4YaJbHOM CKOpPOCTHIO,
paBHOI Hym0. M3yyeHne NBHKEHUS IapuKa B BA3KOW KUJIKOCTH. M3yueHue NBUKEHUA
Tela, OPOIIEHHOTO TOPU30HTAIEHO
JUHAMUKA
291 [Ipunmun otHocutenbHocTH [amunes. Ilepseiii 3akoH HproTona. HMHepruanbHbie
o CHCTEMBI OTCUETa
2.2.2 Macca Tena. Cuna. [IpuHImn cynepno3uium cui
293 Bropoii 3akon HproTOHa M1 MaTepUaJbHOW TOYKH B MHEPLHUAIBHON CHCTEME OTCUYETA
o (UCO). Tperuii 3akoH Hbr0TOHA /171 MaTepHabHBIX TOYEK
vy 3akoH BceMupHoro TtsaroteHusa. Cuna Tsxectu. IlepBas kocmuyeckas ckopocTh. Bec
o Tena
2.2
2.25 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpenns. Cyxoe Tpenme. Cuna TpEeHUS CKOJBXKEHHS W CHJIA TPEHUS TOKOSI.
o Koaddunument tpenus. Cuna conpoTUBIIEHUS IPU JBUKEHUU TeJa B KUAKOCTU WU ra3e
2.2.7 [TocTymarenbHOE U BpalaTeibHOE JBMKEHHE a0COIIOTHO TBEPOTO Tela
298 MoMEHT cuabl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. YcaoBHs paBHOBECHS
o tBEéporo tena B UCO
2.2.9 TexHnuyeckue ycTpoicTBa: NOAMIMITHUKY, JBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
2.2.10 [Ipaktrueckue padoTel. M3yueHnue nBmkeHHs Opycka MO HAKJIOHHOW TUIOCKOCTH TIOJ




NEICTBUEM  HECKOJIbKMX Ccwil. VccnenoBaHue  3aBUCMMOCTH  CHJI  YIIPYTOCTH,
BO3HHUKAIOMIUX B J1e(OPMHUPYEMOM MPYKUHE U PE3WHOBOM 00paslie, OT BEIUYMHBI UX
nepopmanuu. VccienoBanue ycioBUH paBHOBECHs TBEPAOrO Teja, MMEKOLIEro OCh
BpAIllCHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI MATCPHAJIBbHBIX TOYCK. HMHYJ'ILC CHJIBI H

231 HU3MEHCHUE UMITYJIbCa Tela
2.3.2 3akoH coxpaHenus umiyibca B MCO. PeakTuBHOE 1BUXKEHME
2.3.3 Pabora cuibl
234 MouHoCTb CUJIbI
2.35 Kunernueckas sHeprust MaTepuaibHOM Touku. TeopeMao KHHETHYECKOH SHEpriH
23 236 [lorenumaneHass odHeprus. IloTeHumanbHas »SHEprus ymnpyro AepOpMUPOBAHHOMN
npyxuHsl. [loTeHManbHas FHEPTUs Teaa BOIM3HM MOBEPXHOCTH 3eMIH
[ToreHnmansHble ¥ HENOTEHIMATIbHBIE CHIIBI. CBS3b PaOOTHI HEMOTEHIMAIBHBIX CHII C
2.3.7 W3MEHEHHEM MEXaHWYECKOH PHEPTUU CUCTEMBI Tel. 3aKOH COXpPAaHEHHS MEXaHWYECKOH
SHEPTUU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHuueckue ycTporcTBa: IBUKEHUE PAKET, BOAOMET, KOTIEp, MPYKUHHBIA THCTOJIET
9310 [Ipaktnyeckne paboThl. M3ydeHwWe CBsA3M CKOPOCTEH Teln TpH HEYNpYroMm yaape.
o HccnenoBanue cBs3M pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHMUYECKOW SHEPTUH Teja
3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
31 311 OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETHUECKOW Teopuu. bpoyHOBCKOe JBUKEHUE.
' o Hubdysus. XapakTep ABHKCHHS U B3aUMO/ICHCTBHS YACTHII BELICCTBA
3.1.2 Mogenu cTpoeHHS Ta30B, JKUJIKOCTEH W TBEPABIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA




Ha OCHOBE DTUX MOJIEJIEN

3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosnnas ABoraapo
3.14 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus
315 Mopgenb uaeanbHoro raza. OCHOBHOE YpaBHEHHME MOJICKYJISIPHO-KMHETHYECKON TEOpPUH
o UJICATLHOTO ra3a
316 AOcotoTHasE Temmeparypa Kak Mepa CpeIHEW KHHETUYECKON DHEPruu TeIIOBOTO
o JBIKEHUs dacTull rasa. [llkana remmneparyp Kenppuna
3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akoH JlanbToHa
318 l'azoBbie 3akoHBI. HM30mponeccbl B HMACAIBHOM TIa3e C IOCTOSHHBIM KOJIMYECTBOM
o BElIECTBA: U30TEepPMa, U30X0pa, u30bapa
3.1.9 TexHUYECKUE YCTPOHCTBA: TEPMOMETP, OapoMeTp
3.1.10 [Ipaktuueckne pabotel. M3mepeHue Macchl BO3AyXa B KJIACCHOM KOMHAarTe.
o HccnenoBanue 3aBUCMMOCTH MEXK]Ty ITapaMeTPaMH COCTOSTHUS Pa3pexEHHOTO Ta3a
OCHOBbI TEPMOJIMHAMUMKN
391 TepmoanHamuueckass cucreMa. BHYTpeHHss dHEprus TEPMOJMHAMUYECKONW CHUCTEMBI U
o CIIOCOOBI €€ H3MEHEHNUS
3.2.2 KonuuecTBo TemnoTsl u pabota. BHyTpeHHSIs1 SHEPTUSI OJJHOATOMHOT'O UJI€ATFHOTO Ta3a
Buasl Temnonepegaun: TEIIONPOBOJHOCTb, KOHBEKLMS, H3JIy4eHHE. TermnoéMKOoCTh
32 3.2.3 Tena. YJenbHas TeIUIOEMKOCTh BellecTBa. Pacuér KoiaudecTBa TEIUIOTHI IMPU
Teruionepeaye
394 [lepBeiii 3akoH TepMoauHaMUKU. [IprMeHeHHWEe TEepBOro 3aKOHA TEPMOJIWHAMHUKUA K
o uzornporeccam. ['paduueckas naTepnperanus paboThl ra3a
TennoBsie MamuHbl. [[pUHINIIEL TEHCTBUS TETIOBBIX MamvH. [IpeobpazoBanus sHEprUu
3.25 B TeIUIOBbIX MammHax. Koadoumment nonesnoro neictus (nanee — KIIJ[) TermmoBoit

Mamunbl. Hukn Kapuo u ero KIT/]




Bropoii 3akon tepmoauHamuku. HeoOpaTHMOCTh mpoleccoB B mpupoze. TemnoBbie

326 JBUTATETH. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTCTHKH
397 TexHuueckue ycTpoiicTBa: IBUTATENb BHYTPEHHETO CrOpaHusi, OBITOBON XOJOAMIBHHUK,
o KOH/IUI[HOHED
3.2.8 [IpakTrueckue padoTel. i3MepeHne yaenbHON TEeII0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpazoBanue u koHaeHcamus. McmapeHue W KumneHue. YaelbHas TEIUIoTa
h apooOpa3oBanust. 3aBUCUMOCTh TEMITEPATYPBI KMIICHHUSI OT JaBJICHUS
3.3.2 AGCOI0THAs M OTHOCUTENIbHAS BIAXHOCTh BO3yxa. HackleHHsblit map
333 Teépmoe Tteno. Kpucrammmueckne u amoppHble Tena. AHM30TPONHS CBOMCTB
33 A kpuctayuioB. JKunkue kprcrauibl. CoBpeMEHHbIE MaTepHAIIbI
' 3.34 [InaBnenue u kpucraumM3anus. Y aenbHas TermioTa miasienus. Cyomumanus
3.35 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue yCTpoilcTBa: TUTPOMETP U ICUXPOMETP, KaJOpUMETpP, TEXHOJIOTHH
3.3.6 MOJy4YeHHUsT COBPEMEHHBIX MaTepuajoB, B TOM 4HCJIE€ HaHOMAaTepualoB, W
HaHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. MI3Mepenue BIa)xHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 DnexTpu3anys Tel. JJIeKTpUUecKui 3aps. [lBa BUaa 3J1€KTPUUECKUX 3apsI10B
41 4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOIHUKH
' 4.1.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
414 Bsaumonericteue 3apsioB. 3akoH Kynona
4.1.5 Onektpuyeckoe  mojie.  Hampsok€HHOCTh — anekTpuueckoro  momst.  [IpuHium




CYNCPIIO3UIIHH. Jlunuu HaHpﬂ)KéHHOCTI/I SJICKTPUYCCKOTO ITOJIA

4.1.6 PaGora cun anexktpocraruueckoro nosis. [lorenmnuan. PazHocTs noTeHnuanos

417 [IpoBOAHUKN U AMDIEKTPUKU B MOCTOSHHOM 3JIEKTPUYECKOM moJje. JuanekTpuyeckas
o NPOHULIAEMOCTh

418 OnekrpoémkocTh. KonaeHcaTop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEPrus
o 3apsHKEHHOrO KOHIEHCATOpa

419 TexHUueckne yCTpOWCTBA: 3JIEKTPOCKOI, IJIEKTPOMETP, SJIEKTPOCTaTUYECKas 3alluTa,

3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIN PUHTEP
4.1.10 [IpakTrueckue paboTel. I3MepeHne 3IeKTpOEMKOCTH KOHIEHCATOPa
[IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX

491 VYCIIoBHSI CYIIECTBOBAHUS MMOCTOSTHHOTO AJIEKTPUYECKOro Toka. Mcrounnku Toka. Cuia
o Toka. [ToCTOSIHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3 DNEeKTPUUECKOe COMPOTUBIICHHE. Y AeNbHOE CONMPOTHBICHNUE BEIECTBA

4.2.4 [TocnenoBarenpHOE, ApaIIEIBHOE, CMEIIAHHOE COSTMHEHHE MTPOBOTHUKOB

4.2.5 Pabota snekTpuueckoro Toka. 3akon Jxoyins — Jlenna

4.2 4.2.6 MOIHOCTb 3IEKTPUYECKOTO TOKA

497 anexTpoaBrkymias cuia (nanee — 3/1C) u BHyTpeHHEe COMPOTUBIICHHE HCTOYHUKA TOKA.
o 3axon Oma aJ1s MOTHOM (3aMKHYTOM) JEKTpUIecKoi rienu. KopoTkoe 3ambIkaHne

428 DNeKTpOHHAS TPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCHMOCTH COIPOTHUBIICHHS
o METAJLIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTE

4.2.9 DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX TyYKOB

4210 [MonynpoBonuuku. CoOOCTBEHHass W TPUMECHAs MPOBOJUMOCTh TOIYIIPOBOIHUKOB.

CaoiictBa p-n nepexoza. [loaynpoBoIHUKOBBIE TPHOOPEI




4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINA. DIEKTPOIU3
4212 Onektpuyeckuii TOK B raszax. CaMOCTOSTENbHBIM W HECAMOCTOSATEIbHBIN pa3psll.
o Pa3nyHbIe THITBI CAMOCTOSTEIILHOTO paspsiaa. Momuust. [Tnazma
TexHuueckue ycTpOMCTBa: aMIepMeTp, BOJIBTMETP, PEOCTAT, HWCTOYHHKU TOKa,
4213 JJIeKTpOHArpeBaTe/ibHble MPUOOPBI, AIEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP
o CONPOTUBIICHU, BAaKyyMHBII 0/, TEPMUCTOPBI u (hoTOpe3ucTopsl,
MOJTYITPOBOIHUKOBBIN N0/, TalbBaHUKA
[IpakTuueckue padboThl. M3ydyeHne cMeanHoro COeAMHEHUs PE3UCTOPOB.
4.2.14 N3mepenue D3/IC ucTtouyHuMKa TOKa W €ro BHYTPEHHEro compotuBieHus. HaOmonenue
3JIEKTPOJIn3a
11 KJIACC
Kox Koanposepsiemoro
IIpoBepsiemble 371eMeHTHI COACPKAHNUS
pasnena 3JIeMEHTAa
4 OJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHAA UHAYKIMA
43.1 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MATHUTOB
MarnuTtHoe mnone. Bektop MarHuTHOM MHAyKuud. [IpuHiun cynepnoszunnu. JInHMM
43 4.3.2 MarHuTHOM WHAYKIUU. KapThHa NWHAKA MAarHATHOM WHIYKLIWW TI0JS IOCTOSTHHBIX
MarHuTOB
MarauTtHOe TOJI€ MPOBOJHHMKA C TOKOM. KapTWHa JMHUN MO IJIMHHOTO MPSMOIO
4.3.3 MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHMKA, KATYIIKA € TOKOM. OTmbIT
Opcrena. BzaumopaencTsue mpoBOAHUKOB C TOKOM




4.3.4

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHUE

Cuna Jlopenua, e€ Moaynb M HampaBjieHue. [[BHKeHuE 3apsHDKEHHOM YacTHIbl B

4.3.5
OJTHOPOJTHOM MarHUTHOM 1moJie. PaGora cuisl Jlopenma

4.3.6 SIBreHre ANeKTPOMarHUTHON WHIYKITUN

4.3.7 [ToTok BeKTOpa MArHUTHON MHIAYKLIUHA

4.3.8 OJ1C unaykuu. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMK Dapanies

43.9 BuxpeBoe nanektpudeckoe monie. O3JC uWHAYKIMM B MPOBOJHHUKE, JBIXKYIIEMCS
MOCTYMNaTeNbHO B OJHOPOJHOM MarHUTHOM TOJIe

4.3.10 [IpaBumno Jlenuna

4311 NunyktuBHOCTD. SBNeHue camounaykuun. IJ{C caMOMHAYKIINN

4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM

4.3.13 DIIeKTPOMarHuTHOE TOJIe

4314 TexHuueckue YCTpOKCTBA: MIOCTOSTHHBIE MarHHUTHI, AJIEKTPOMArHHUTHI,
AIIEKTPOABHUTATEINh, YCKOPUTEIH AIIEMEHTAPHBIX YaCcTHUI], UHAYKIIMOHHAS T1€Yb
[TpakTyeckue paboThl. Mi3ydeHue MarHUTHOTO MOJIs KaTyIIKu ¢ TokoM. MccnenoBanue

4.3.15 JICHCTBHSI IIOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM. lMccienoBanue sBIeHUS
AIIEKTPOMArHUTHON MHIYKIIUU

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

511 KonebGarenbnast cucrema. CBoOomaHbie KoneOaHus. ['apMoHWYecKne KojaeOaHHs.

[Tepuon, yactora, amruTyna u $asza KoseOaHuit
>4 5.1.2 [TpyxuHHBIN MassTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHUe rapMOHHYECKUX Koyiebanuil. KuHemarnueckoen AMHAMHYECKOE OINMCaHHE

KOJIE0ATEIBbHOTO ABMKECHUS




[IpeBparieHrie SHEPruud TPU TAPMOHHMUYECKUX KojebaHusx. CBs3b aMIUTUTYIBI

>14 KOJICOaHU UCXOTHON BETMUYMHBI C aMITUTYIaMH KoJieOaHUil €€ CKOPOCTH U yCKOPEHUS
Konebarenbuplii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJCATLHOM
5.15 K0JIeOATEIbHOM KOHTYpE. AHAJIOTUS MEXAY MEXaHWYECKHMMH U DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEeHUs SHEPTUU B UJICATIbHOM KO0JIe0aTeIbHOM KOHTYpe
517 BeiHyXaeHHble  MexaHuueckue KosiebaHus. Pe3zonanc. Pe3oHaHcHass — KpuBas.
o BbIHY)X/1€HHbIE 31I€KTPOMAarHUTHbIE KOJICOaHUsI.
518 [Tepemennblil Tok. CHHYCOUAANBbHBIN IEPEMEHHBIN TOK.
519 MOIHOCT NEPEMEHHOTO TOKA. AMIUIUTYIHOE U ACUCTBYIOLIEE 3HAYCHUE CHJIbI TOKA U
o HaNPSOKEHUSI
Tpancdopmarop. IIpousBoacTBo, nepenaya u noTpediIeHUE IEKTPUUECKON 3HEPTHH.
5.1.10 DKOJIOTUYECKHE PUCKM TPH MPOU3BOJACTBE 3JEKTpHUueckoil »Hepruu. KynbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPT MU B TOBCEITHEBHOM KU3HU
5111 TexHuueckue  ycTpolicTBa:  ceficmMorpad,  9J€KTpUYECKUH  3BOHOK,  JIMHUHU
- 3JIEKTpOIEpeIay
[TpakTnyeckue pabotel. MccnenoBanue 3aBUCUMOCTH NEPHOAA MAIIBIX KOJIeOaHuil rpy3a
5.1.12 Ha HUTH OT JJIMHBI HUTH M Macchl rpy3a. VccieqoBanue nepeMeHHOro ToKa B IIeTH U3
MIOCJIEZ0BATENBHO COEIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PEe3UCTOpa
MEXAHWYECKUE N 3JIEKTPOMATHUTHBIE BOJIHbI
591 Mexannyeckne  BOJHBL,  ycioBHs — pacnpoctpaHenus.  llepuon.  CkopocTh
o pacnpocTpaHeHUs U JUIMHA BOJIHBI. [lonepeunblie v Mpo0abHbIE BOJIHbI
52 5.2.2 Wntepdepeniys u audpaximss MEXaHHIECKUX BOJIH
5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3Byka
5.2.4 ONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBHSI U3IY4YEHUS JIEKTPOMAarHUTHBIX BOJIH. B3anMHas




opueHTalus BEKTOpoB E, B 1 v B 3JIeKTpOMAarHuTHON BOJIHE B BaKyyMe

CBolicTBa OJICKTPOMAardHuTHBIX BOJIH: OTPaXCHUC, MPCIOMIICHUE, IIOJApHU3alus,

525 mudpakuus, uatepdepenius. CKopocTh 3JIEKTPOMAarHUTHBIX BOJIH
526 [Ikana 31eKTpOMarHUTHHIX BOJH. IIpuMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
o OBITY
597 [TpuHiMnsl  paguocBs3M U TeneBuieHus. Paguonokanus. DJIEKTPOMarHUTHOE
o 3arpsi3HEHUE OKPYKaroLlel cpe/ibl
TexHUYECKHE yCTPOICTBA: My3bIKaJIbHBIE HHCTPYMEHTHI, YIbTPa3ByKOBasi TUAarHOCTUKA
5.2.8 B TEXHHMKE U MEAMIIMHE, pagap, paauonpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-
neyb
OIITUKA
5.3.1 ITpssmonuHEIHOE pacIpocTpaHEHHE CBETa B OJHOPOIHOM cpene. JIyu cBeta
532 OtpaxeHue cBeta. 3akoHBI OTpaxkeHUs: cBera. [locTpoeHne n300pakeHU B IIOCKOM
A 3epKaje
533 [Ipenomnenue cBera. 3aKOHBI TIPEJIOMJIEHHS CBeTa. AOCOJIOTHBIM TIOKa3aTelb
e IPETIOMIIEHHUS
534 [TonHOe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroi MoIHOro BHYTPEHHETO OTPaskeHUs
5.3 5.35 Hucnepcus ceera. ClnoxHbIi coctaB 6eroro csera. Lser
Cobuparonue W paccewBarolive JUH3bl. ToHKas JuH3a. POKYCHOE PpacCTOSHHUE U
5.3.6 onTUYecKas cuiia TOHKOW JuH3bL. IlocTpoeHune u300pakeHHII B COOMparOmUX U
pacceuBaromux JuH3ax. opmysa TOHKOU JIMH3bI. Y BeIUYEHHE, 1TaBaeMOe JINH30M
5.3.7 [Ipenenbl npUMEHUMOCTH IT€OMETPUYECKON ONTHKHU
Wntepdepentus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOIIOICHUS MAaKCUMYMOB
5.3.8 U MUHHUMYMOB B HWHTEP(PEPEHIIMOHHOW KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX

HCTOYHUKOB




Hudpakuus cBera. JudpakuuoHHas pemeérka. YciloBHe HAOMIOIEHHUS TIaBHBIX

539 MaKCHMYMOB IIPH TaICHU MOHOXPOMATHUYECKOTO CBETa HA TU(PPAKIIMOHHYIO PEHIETKY
5.3.10 [Monstpusanus ceera
5311 TexHuueckue ycTpoWcTBa: OUYKH, Jiynma, (oToammapar, NPOEKIMOHHBIM ammapar,
MHUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(GPAKIIMOHHAS PEIIETKA, MOISIPOU
5312 [TpakTuueckue padboThl. M3amepenue nokaszarens npenomieHus. VccienoBanue cBOWCTB
n300paxeHui B muH3ax. Habmonenue nucnepcuu cBera
SJIEMEHTBI CITIEIIUAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
['panunel  OpUMEHMMOCTH  Kiaccuyecko — mexaHuku.  Iloctymatel  Teopuu
6.1 OTHOCUTEIIbHOCTH: WHBAapPHAHTHOCTH MOJYJSl CKOPOCTH CBETa B BaKyyMe, IPHHIIUII
OTHOCHUTEJIbHOCTH DUHILTEHHA
0 6.2 OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITTHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b MacChl C DHEPrue€d W HMIYJIBCOM CBOOOTHON YaCTHIBL. DJHEPTUsl TOKOS
CBOOOJHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OITTUKU
711 @®oronbl. ®opmyna [lnanka cBs3u sHepruu (OTOHA C €ro 4YacTOoTOM. DHeprus u
UMITyJbC GOTOHA
21 719 OtkpeiTne u wucciuenoBanue ¢orodpdekxra. Ombitet A.I'. CromeroBa. 3aKOHBI
' dboTtordpdexra
7.1.3 VYpaBHenue DitHmreitHa 11 porodddexta. «KpacHas rpannna» Gororddexra
7.1.4 Hasnenue cera. Onbitel I1.H. JIeOeneBa
7.1.5 XHUMHUYECKOE JENCTBUE CBETA




7.1.6 TexHuueckue ycTpoiicTBa: GOTO37IeMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOINO/]
CTPOEHHME ATOMA
791 Mogens atoma Tomcona. OnbiTel Pe3epdopaa o uccienoBaHuio CTpOSHUS aToMa.
o [TnareTapHas MOJENL aTOMa
[Toctynatsl Bopa. M3nydenue u noriomeHne GOTOHOB MPH MEPEX0Je aTOMa ¢ OJJHOTO
71.2.2 YPOBHsI 3Hepruu Ha JApyrod. Bunel crnektpoB. CHekTp ypoBHEH 3HEpruM aroma
BOJIOpOJIA
7.2 - - -
793 BosHoBbIE cBoicTBa yacTull. BonHbl ae bpoitnsa. KopnyCkynsipHO-BOJHOBOW JTyalau3M.
Judpakuus 37eKTPOHOB Ha KPUCTAILIAX
724 CroHTaHHOE U BBIHY)KJIEHHOE M3JIyuyeHue. Y CTpONCTBO U MPUHLMI paboThI J1a3epa
795 TexHuueckue ycTpoicTBa: CHEKTpajbHBIN aHaIM3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN
o KOMITBIOTEP
7.2.6 [TpakTuyeckue pabotel. Habmonenne aMHeHyaToro cuekTpa
ATOMHOE s/1PO
7.3.1 MeTop1 HAONIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHI]
OtkpbiTHe panuoaktuBHOCcTH. OmnbiTel  Pesepdopna 1o ompepeneHuro  cocraBa
7.3.2 panuoakTuBHOro M3nydeHus. CoiicTBa anbda-, Oera-, raMMa-usnydeHus. BrnusHue
PalMOaKTUBHOCTHU Ha HUBbIE OPraHU3MBbI
733 OtkpeiTHE TpoTOHA U HeWTpoHa. HykionHas monens siipa ['eiizenOepra — MBanenko.
73 A 3apsn sapa. MaccoBoe umcio sipa. M30Torsl
734 Anbda-pacniaz. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenne. 3aKkoH
o paaroOaKTHBHOTO pacraza
7.3.5 OHeprus cBs3M HYKJIOHOB B sijipe. SnepHbie cuibl. Jledekt macchl sipa
7.3.6 SAnepHble peakiuu. [lenenue u cCUHTES siep
71.3.7 Anepueiii peaktop. TepmosinepHblii cunHTe3. I[IpoOaeMbl W TEPCIEKTUBHI  SIEPHOM




SHEPreTUKHU. DKOJIOTMUECKUE aCIEKThI SIEPHON 3HEPTeTUKU

7.3.8 OnemeHTapHble YacTULBI. OTKpbITHE TO3UTpOoHA. DyHIaMeHTalbHbIE B3aUMOACHCTBHS
73.9 TexHuueckue ycTpoiicTBa: JO3UMETp, Kamepa BuiibcoHa, SIEpHBIM PEaKTOp, aTOMHAas
A 6omba
7.3.10 [TpakTuyeckue padoTsl. MccaenoBanue TpeKoOB YacTHUll (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé3anoro neb6a. Co3Besus, spkue 3BE31bl, IUIAHETHI, X BUAUMOE JABHIKEHHE
8.9 Conneunas cucrtema. [lnaneTsl 3eMHOM rpynnbl. [lnaHeThI-TUTaHTBl M UX CIYTHUKH,
' KapJIMKOBbI€ Tu1aHeThl. Masble Tena CoTHeUHON CUCTEMBbI
8.3 Comnnne, potochepa u atmochepa. CorHeUHAsT AKTHBHOCTh
8.4 Uctounuk sueprun CoJiHila v 3BE311
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paJlycC, TEMIIEpaTypa, UxX
8.5 B3aMMOCBA3b. JlMarpaMMa «CHEKTpPaJIbHBIM KIACC — CBETUMOCTH». 3BE3[BI TJIaBHOU
' MOCJIE0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» JJIs 3BE3J TJIABHOU
MIOCJIEI0BATEILHOCTH
8.6 Buytpennee crpoenue 38€31. COBpeMEHHbIE MTPEJICTABICHUS O IPOUCXOXKACHUN U
' sBosronMy CosHIA U 3BE€3/. OTallbl )KU3HU 3BE3]
Mneunstii  Ilyte — Hama [l'anaktuka. CroupansHas CTpykTypa [l 'anmakTukw,
8.7 pacnpenenenue 3BE31, raza u nbumd. [lonoxxenue u nBrwkenue ConHua B ['amakTuke.
[Tnockas u chepudeckas mojacucTeMsl I anakTUKH
8.8 Tuns! ranaktuk. Paguoranaktuku v kBazapbl. UEpHbIE IBIPHI B sIpax rajakTHK
Bcenennas. Paciupenne Beenennoii. 3akon Xa06mna. Pa3zberanue ranaktuk. Boszpact u
8.9 paguyc Bcenennoi, teopus boisbmoro B3pbiBa. Mogenb «ropsdyeil BceeneHHONN.
PennkroBoe u3nyueHune
8.10 MacmrabHast crpykrypa Bceenennoil. Mertaranaktuka. Hepeménnbie mpo06iemsl




ACTPOHOMHH




IMPOBEPSIEMBIE HA EI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHWSI OCHOBHOM
OBPA3OBATEJBHON MTPOIT'PAMMBI CPEJJTHEI'O OBIIIEI'O OGPA3OBAHUSI

Konx nposepsiemoro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUsI OCHOBHOI1 00pa3oBaTeIbHOM
NMPoOrpamMMbl CpeIHero oo1ero oopa3oBaHus

1

ChopmupoBaHHOCTH YMEHHIA paciO3HABATh (PU3UUECKHE SIBIICHUS (TIPOIECCHI) H OOBSICHATH UX HA OCHOBE
M3y4YEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJdararonimMun (1)I/I3I/I‘-IGCKI/IMI/I MNOHATUAMU MW BCJIWMYMHAMHU, XAPAKTCPHU3YIOIIHMU
(bu3nYecKne mpoIeccel

ChopmMupoBaHHOCTh YMEHHI MPUMEHSATh 3aKOHBI KJIACCUYECKOM MEXaHUKU, MOJEKYISIPHOU (PU3UKU U
TEPMOJIMHAMMKH, 3JIEKTPOJMHAMUKH, KBAaHTOBOM (M3MKM sl aHanu3a M OOBACHEHHs SIBICHHM
MHUKpPOMHUpA, MakKpoOMUpa M MeraMmupa, pa3iuyaTbh YCIoBUs (IpaHHIbI, 00JacTH) HPUMEHHUMOCTHU
(U3MYEeCKUX 3aKOHOB, MOHMMATh BCEOOLIMH XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OTPAHUYEHHOCTh
UCIOJIb30BAHUS YACTHBIX 3aKOHOB; AHAJIU3UPOBATh (PU3UYECKUE NPOLECCHl, HUCIOIb3ysl OCHOBHBIE
TI0JIO>KEHHUS], 3aKOHBI U 3aKOHOMEPHOCTH

CdopMHupoBaHHOCTH YMEHHS pa3iIndarh YCIOBUS MPUMEHUMOCTH MoJieNel (pU3NUYEeCKUX TeJ U MPOLIECCOB
(stBNIEHUI)

CchopMupoBaHHOCTh YMEHHsI pellaTh pacd€THbIE 3aJauyd C SBHO 33/JlaHHOW M HESBHO 3a/laHHOMN
¢u3nvecKkoil MOJIeNIbI0: HA OCHOBAHMU aHANIM3a YCJIOBHUS BbIOMpPATh (PU3HUECKHE MOJENHU, OTBEYArOIue
TpeOOBaHUSAM 337a4yM, MPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAThl (PU3HUECKUX
TEOpUN MpU HCIONB30BAHUM MAaTEMaTHYECKUX METOJOB PELIEHUS 3a/Jay, MPOBOAUTH pacuéTel Ha
OCHOBAaHMM UMEIOLIMXCS JaHHBIX, aHAJU3UPOBATH PE3YJAbTaThl U KOPPEKTUPOBATh METOMABI PELIEHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHbIE 3a7auu, TpeOyOIINe MPUMEHEHHsI 3HAaHUI U3 pa3HbIX Pa3AesioB IIKOJIBLHOTO Kypca
(bu3KKY, a TaKKe MHTETPalliy 3HAHUM U3 JPYTrUX IPEeIMETOB €CTECTBEHHOHAYYHOIO IIMKJIA: BBICTPAUBATh




JIOTUYCCKYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C 01'I0p0171 Ha M3Y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (bHSI/I‘IeCKI/Ie
SBJICHUA

BHaILGHI/Ie OCHOBHBIMH MCTOJAaMH HAYUYHOI'O ITO3HAHUW, UCIIOJIb3yCMbIMU B (1)1/131/11(61 IMPOBOAUTL IPAMBIC U
KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH, BBI6I/IpaSI OIITUMAJIBHEIN CIIOCO0 U3MCPCHHUA U UCIIOJIB3YA
U3BECTHBIE METOJbl OLIEHKM IOTPEIIHOCTEH HW3MEpPEHUl, NPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN
(U3NYECKUX BEIMYUH C HCIOJB30BAHHUEM IMPSIMBIX HU3MEPEHUH, OOBSCHATH IMOJNYYCHHBIE PE3YJIbTAThI,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG TCOpHUHU, 3aKOHBI MW TIIOHATHA, W [ACJIaTb BbIBOJBI, CO6JIIOI[3,TB ImpaBuJia
0€30MacHOro TpyJAa NpH NPOBEACHUM HCCIENOBAaHUN B paMKax y4eOHOIro HSKCIEpUMEHTa U y4eOHO-
HCCIIEIOBATENbCKON JESTEIbHOCTH C HCIOJB30BaHUEM LU(QPOBBIX W3MEPUTENbHBIX YCTPOICTB U
1a00paToOpHOro 000pyI0BAHUS

ChopMHPOBAHHOCTh YMEHHUI aHATH3UPOBATh U OIICHUBATh IOCICACTBHS OBITOBOM M MPOU3BOICTBEHHOMN
JESATEIbHOCTH YEJOBEKA, CBSA3aHHOW ¢ (DU3HMYCCKUMM IIPOIIECCAMM, C IO3HIUA DKOJOTHYECKOU
0€30MacHOCTH; TIPEJCTABJICHUH O PpAalMOHAIBHOM TPUPOAOIOJIB30BAHUU, a TaKXKe pPa3yMHOM
WCTIOJIb30BAHUU JIOCTIDKEHUH HAyKH W TEXHOJOTMW JUIs JTajdbHEUIIEro pa3BUTHUS YEIIOBEUYECKOTO
o0111ecTBa

OBnazneHue pa3nUYHBIMU crioco0amMu paboTbl C  HHPOpMANUel (QU3NYECKOro COAEpKaHHUS C
HCIIOJIb30BAHUEM COBPEMEHHBIX HH(QOPMAIIMOHHBIX TEXHOJOTHH; pPa3BUTHE YMEHUNW KPUTUYECKOTO
aHaJIN3a M OIICHKH JOCTOBEPHOCTH MOJTyYaeMoi HH(pOpMaInu

10

C(I)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ NPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHUUYCCKHUE IIOHATHUSA, TCOPUU U
3aKOHBI IJIs1 aHalIn3a U 00BSICHEHHS (I)I/I3I/I‘-ICCKI/IX IpOLECCOB, MPOUCXOAAIINX Ha 3Bé3,£[aX, B 3BE3IHBIX
CUCTEMAX, B MEXKraJlaKTH4eCKOM cpeac; IBUIKCHUS HeOECHBIX TEJI, 3BOJIFOITNMHA 3BE30 U BeeneHnoi




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Koxa

MBI

pasaena/re

Koa yaemenra

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

MEXAHUKA

11

KIMMHEMATHUKA

111

MexaHHUecKoe JIBHMIKCHHE. OTHOCHUTENHLHOCTE MEXaHUYECKOTO JBHXXCHU.

oTcuéra

Cucrema

1.1.2

MaTepI/IaHBHaH TOYKa.

Eé& panmyc-sekTop:
F(r)=(xlr) me ) 2(2)).
TpaeKTopILs,

IepeMEIICHIIE:
Ar=r(ty)-r(t)=1,-1=
= (Ax, Av,Az),

IIyTb.

CrnoxeHne IepeMelIeHHil:

A =4 + A

7 TpacKTOpHA




CkopocTb MaTepuaaIbHOW TOUKHU:

_ AF .,
U=— =T, ={U1,.U1,.U_].
At [ p T
Ax , ) .
v, =—/| =x/. aHANOTNYHO v =y, U.=Z,.
113 Af |y, }
CnojkeHIe cKopocTeil: 6, =5, + 5, -
BrruncieHne nepeMenieHust U MyTH MaTePUaIbHON TOYKH HPH MPSIMOIUHEHHOM JIBHKCHUH
BJI0JIb OCH X 110 rpaduKy 3aBUCUMOCTH V(1)
" . AD -,
VeKopeHHe MaTepHaIbHOIT TOUKIL: d = — =0/ = [al_ A, .a_ ] .
Af |0
1.1.4
Au C ) -
a, =—-3 =(v,).". amanormaHo a, =(v, )", a.=(v. )"
Af g ' ' T r
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE:
x(t) = xg + oyt
1.15

Uy (t) — vg, = const




PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKCHUE!

at

xX(1)=x,+v, 1+

e

v(t)=u, +at

116 a, = const

Ul‘c_ U.l‘ = za.'r[“'" _Il]

v, + U
) . _+t
HPII JBILKESHINI B O[THOM HAIIPABISHHI IIVIE S = 5
CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

v Jll_ Ij:l
117 Yo £

0 Xo {-

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM 0. K TOPU3OHTY:




[.‘r{f} =X, + U, f=x +U,cosa-f

g.r . 2
V(£) =yt t+ '2 =1, + Uysina- L

v.(f)=v,, +gtf=y,sina— g

{ux (t)=uv, =v,cosa

KpHBOJ'IHHGfIHOC JABHKCHUC. I[BI/I)KGHI/IG MaTepHaﬂLHOﬁ TOYKHU 110 OKPYKHOCTHU.
VrioBas v TUHEHHAA CKOPOCTb TOYKHU:

v = wR

IIpn paBHOMEPHOM JABUKEHUN TOYKH IO OKPYKHOCTH

1.1.8

21 5
W = — = 4TV
T
. LleHTpOoCTpeMUTENHHOE YCKOPEHHE TOUKH:
v? "
Aye = F = w*“R
. [lostHOE yCKOpEeHHE MaTepUaIbHOU TOYKHU
1.1.9 TBépnoe Teno. [locTynmarenbHOe 1 BpanaTeIbHOE JBMYKEHNE TBEPOTO Tela




1.2

JUHAMUKA
121 Nuepuumaneubie cuctemsl orcyéra. [lepsoiit 3akoH HeroToHa. IIpuHIUII OTHOCUTEIBHOCTH
o Tanunes
Macca Tena. [InmoTHOCTH BeliecTa:
m
122 Py
Cuna. [IpuHIUI CyNEpIIO3UIINN CHIIL:
1.2.3 FpaBHOAeﬁCTB =F +F+..
Bropoii 3akon HeroTona: 1y MarepuansHoit Touku B ICO
F1 = maq
1.24 Adp = FAt
npu
F = const
-————
i, £y
1.2.5

Tperuii 3akoH HproTOHA 1I11 MaTEpUaANbHBIX TOYEK:

Fip = —Fy




3aKOH BCEMUPHOTO TATOTEHUSI: CHIIBI IPUTSHKCHUS MEXK1Y TOUSYHBIMU MacCaMH PaBHbI
mim,
F=G
R2

Cuta TSOKECTH. HeHTp TSHKECTU Tela. 3aBUCUMOCTb CUJBI TSXKECTH OT BBICOTHI h Hazjg

1.2.6 .
MOBEPXHOCTHIO TUTaHEeThI paauycom RO:
_ GMm
" Ry +hy?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 Fe = —hx
Cuna tpenus. Cyxoe TpeHHe.
Cuita TpeHUs: CKOJIbKEHUS:
Fp = uN
1.2.8
Cuna TpeHus MOKOs:
Ep, < uN

Koadduument tpenus




1.2.9

JlaBnenue:

1.3

CTATHUKA

13.1

F
MoOMEHT CHIIBI OTHOCHTEIBHO OCH BPAICHHU:
M| = FI, rae | — maeyo cusr

-

F

OTHOCHTEJIBHO OCH, IpoxoJisiied uepe3 Touky O neprneHauKyIsipHO PUCYHKY

1.3.2

HeHTp Macc TCia. ]_[eHTp MacCC CUCTEMbI MATCPUAJIBHBIX TOYCK:

myr, + mypry+...
m; + my+...

T,

B onHOpOoAHOM TOJIE TSIKECTH

(g = const)

HCHTP MACC TCJIa COBNAAACT C €ro HCHTPOM TAKCCTU

1.3.3

VYcnous paBHoBecus TBEpaoro tena B MCO:




[M;+M, +...=0

lﬁl +Fy+...=0
1.34 3akoH Ilackans
HaBnenue B xuakoctu, nokosiueiics 8 UCO:
135 P = Do + pgh
3akoH Apxumena:
FApx = _PBbITeCH
1.36 €CJIM TEeJIO U KUAKOCTh nokosarca B UCO, to
FApx = pg‘/EIbITeCH
VcnoBue miaBaHus T
1.4 3AKOHBI COXPAHEHUSA B MEXAHUWKE
NMiynsc MaTepralbHON TOYKU:
1.4.1 p=mv

1.4.2

NMitynsc cucTemsl Te:




3aKOH U3MEHECHUS U COXpaHCHUA UMITYJIbCa:

B UCO
Ap = A(pl + p2+- . ) = FlBHELHHAt + FZBHemHAt+' -

B UCO , ecnu

1.4.3 Ap = A(p1 + p2+...) =0
, CCJIIN
FlBHe].LIH + FZBHemH+' =0
PeakTuBHOE ABUXXCHHUC
F
Ar X

1.4.4

Pabora cuibl Ha MajloM NEpCMCIICHUN

;1=|F|-|$}7|-c05 a=F, -Ax




o F

—

D
MONTHOCTb CHJIBL:
€CJIM 3a BpeMs

145 At
paboTa CUJIbl U3MEHSIETCS Ha , TO MOLIHOCTb CHJIBI
AAd
P=— =F-v-cosu
At A=)
Kunernueckas sHEprus MaTepruaibHON TOUKH:
. mv?  p?
KUH — 2 - Zm
1.4.6
3aKOH W3MEHEHUs KUHETUYECKOM dHEepruu cucteMbl MatepraiibHbIX Touek: B MCO AEkun
=Al+ A2+ ..
IloTeHumanpHas SHEPrus:
JUIS TIOTEHLIMAJIBHBIX CHJI
Ay = E1n0TeHu - EZHOTeHu_z AEHOTeHu
1.4.7

HOTGHLII/IaJ'IBHaH 3Heer51 MaTepI/IaJIBHOI\/II TOYKHU B OIIHOpO,Z[HOM I10JIC TSAXKECTU.
EHOTeHu =mg h




IToTeHuManbHas SHEPIHs yIPYTo 1e()OPMUPOBAHHOIO TENA:
g kx?
motenn, — T

1.4.8

33.KOH HU3MCHCHUA U COXPAHCHUA MEXAHHUYECKOU OHCPI'Um:
Euex = B + Emrm—m-u

B IICO AE,ex = Agcex HEMOTEHIL CHI
B IICO AE,ex = 0. eCl Azcex memoresn. cur = 0

1.5

MEXAHUYECKUE KOJIEBAHUWA 1 BOJIHBI




'apmonnueckne koneOaHus MaTepUHaIbHOM TO4YkH. AmIumMTyaa W (a3a KoyieOaHUM.

Kunemarnueckoe onmcanue:
x(f) = Asin| @t +o, ).

v =x/.

a(H=(v,), =—a'x(f) =a, +0'x=0,
IJIe X - CMCLICHHUE U3 PAaBHOBECHSI.
JIMHAMUYECKOE OIHCaHHUE:

ma, = —kx,
rae
k = mw?
151 . 9TO 3HAYHT, YTO
F, = —kx
DHepreTuvecKkoe onucaHue (3aK0OH COXpaHEeHUSI MEXaHUYECKOW YHEPTHH ):
N 3 3 ol
mus kS o kA4
2 2 2 2
CBs3p  aMIUIMTYABl KOJIEOAHWI CMEIIEHUS MaTepUATbHOW TOYKH C aMIUIUTYIaMu
KoseOaHuit €€ CKOPOCTH M YCKOPEHUS:
3
Upe =0, a_ =04
[Tepuoxa u yactoTa KoneOaHUIA:
7
1.5.2 _2m_1




HepI/IOII MaJIbIX CBO6OI[HBIX KoJIEOAHWM MaTeMAaTHYECKOT0 MasiTHUKA:

T=21JI
E

[Tepuoza cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MAasiTHUKA:

T =2:IIJW—T
k

15.3 Bremnyxaennsie konebanus. Pesonanc. PezoHanchas kpuas
[Toriepeunslie 1 MPOAOIbHBIE BOTHBL. CKOPOCTh PaCIpOCTPAHEHUS U UTMHA BOJHBIL:
A=vT = ke
v
154
WnTepdepenius u qudpaxus BOJIH
155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mozenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX Tell. [IycTh TepMOAMHAMIYECKAs CHCTEMA
(temo) coctouT 3 N OAMHAKOBBIX MoneKynN Torn)ia KOJIMYECTBO BEIIECTBA
211 o M ) "

rac




—4ucao ABoraapo, m — macca CUCTEMBI (Tena),
u

— MOJIsIpHas Macca BCHICCTBA

2.1.2 TemnnoBoe IBM)KEHHE aTOMOB M MOJICKYJI BEIIIECTBA
2.1.3 B3auMmopeiicTBue yacTuil BelecTBa
2.1.4 Huddysus. bpoyHOBCckoe IBUKEHHE
2.1.5 Monaens uneanpaoro raza B8 MKT
CBsi3p MeXay [JaBleHHEM M CpelHed KHUHETUYECKOW »JHEprueil MoCTyNnaTeabHOro
TEIJIOBOTO JBMXKEHUS MOJIEKYIT UealbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
p=tmpri= En{ m” ) 2, —
3 300 2 3
2.1.6
rae MO — Macca OJTHOI MOJEKYJIbI,
_ N
"y
- KOHIIEHTPAIIKS MOJIEKYIT
2.1.7 AbcomoTtHas Temmeparypa: 1 =t +273K
CBs3b TeMIlepaTypbl Tra3a CO CpEIHEW KHHETHMYECKOW JHEpruel MOCTYyHaTelbHOTO
TETUTOBOTO JIBMKEHHSI €70 MOJICKYIL:
— (mg*) 3
2.1.8 Em:={ = =EkT




2.1.9 VYpasuenue p = nkT

MOI[GJIB HACAJILHOTO ra3a B TCpMOJUHAMUKC!
| Vpaprenne Menrerneera — Kiareipora
| BeIpavkeHHe 11 BHyTpe HHet SHepIHH
VpaeHeHNe MeHIeneeBa — KrnaneiipoHa (mpHMeHIMBIE (OpPMEI
JaICIH):
pRT

pV=%RT = vRT = NkT, p=t=.

2.1.10
BripaxkeH1e 114 BHYTPEeHHEIl 3HEPIHH 0JIHOATOMHOTIO ILISaTEHOTO
raza (IIpIMeHIIMEBIe (QOPMEI 3aIIICH);

3 Iim

U ==vRT =£NFCT=——RT =vc, T= ip—Tf’
2 2 2 2

3akoH I[aJ'IBTOHa I JaBJICHHUA CMCCHU Pa3pCKCHHBIX T'da30B:

2.1.11 P=pP1tpot..

9112 N3omporneccsl B pa3peeHHOM Tra3e ¢ MOCTOSHHBIM 4yuciaoM Mojiekyl N (¢ mOCTOSSHHBIM

KOJINYECTBOM BEIIIECTBA V):




nzorepMma (T = const): pV = const ,
nzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduaeckoe npencrapnenue nzonporeccos Ha PV-, pT- u VT- quarpammax.

OO0beMHEHHBINA ra30BbIH 3aK0H:

pvV .
T = cons

JJIA IOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacplllieHHBIE U HEHACBIIICHHEIC Maphl. KauecTBeHHass 3aBHCHMOCTb IUIOTHOCTH U

2.1.13 JIaBJIEHUS] HACBILIEHHOTO TIapa OT TeMIepaTyphbl, HMX HE3aBUCUMOCTb OT 00BEMa
HACBIIIIEHHOT0 Tapa
Brnaxxnocts Bo3myxa.
OTHOCHTEbHAS BIaKHOCTH:
= Prapa(T) ~ Prapa(T)
2.1.14 pHacmLunapa(T) pHaCbILLll'lapa(T)
2.1.15 N3meHeHne arperaTHpIX COCTOSIHHM BEIIECTBA: HWCHMApPEHUE W KOHJACHCAIMS, KHUIICHUE




KHUIAKOCTH

2.1.16 V3MeHeHne arperaTHbIX COCTOSIHUI BEI[eCTBa: TUIABJICHUE M KPUCTAIUIN3AIUS
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX MEpPEXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TemoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BHyTpeHnHsis sHeprus
923 Tennomnepenaya Kak crmocod W3MEHEHHs BHYTPEHHEH SHEprum 0e3 COBepIIeHUs paboThl.
o KoHBEKLMS, TEMIONPOBOAHOCTD, U3JTy4ECHUE
KosimdyecTBo TEIIOTHI.
VY nesnbHas TEII0EMKOCTh BEIIECTBA C:
224 Q = cmAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.25 VY nenpHas TemaoTa miasiacHus A Q = Am.
Y aenpHas TemIOTa cropaHus Torumaa (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A =pdV
2.2.6

Beruucnenue pabotsl 1o rpaduky npouecca Ha pV-auarpamme

2.2.7

IIepBbIil 3aKOH TEPMOTMHAMUKH:
Q12 =AUs + A1z = (U = Uy) + Ay




Anmabara:
Q12 =0= A1, = (U — Uy) = AUy,

2.2.8 Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMble mpoIieccol
[TpunMne! aeiicTBrs TennoBbix MamuH. KIT:
I_]:ABJ.D;H:B:I'[ =--H-'!I‘p_|*-xcm| |--xcm|
MakcumansHoe 3Hauenue KII. [{ukn Kapno:
T.. —-T T
- Harp o TOM
2.2.10 MAEN =Ny = — ——— = 1 ——=—
. T
YpaBHEHHE TEIUIOBOTO OallaHca:
2911 Q1+ Q2+ Q3+
3 OJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE TIOJIE
311 OnekTpu3anus Tel W €€ NposIBIEHUs. OJeKTpuyYeckud 3apsn. JlBa Buga 3apsia.
o DJIEMEHTAPHBIN JIEKTPUYECKUN 3apsij. 3aKOH COXPAaHEHUs JIEKTPUIECKOT0 3apsia
3.1.2 BsaumopeiictBue 3apan0B. Todeunsie 3apsaabl. 3akoH Kyona:




B OTHOPOAHOM BC€HIECTBEC C I[HSHGKTpH‘ICCKOﬁ MMPpOHUIIaCMOCTBLIO
&

a7 |- 1 . |-
F = ta: _ k2! ! 2
g dmeg, "
3.1.3 DnekTpuyeckoe noje. Ero neiicTBre Ha 3JEKTPUUYECKUE 3apsi/ibl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

N F
qnpo6l—1b1171
ITone ToyeuHnoro 3apsna:
q
3.1.4 =k
OJHOPOIHOE TIOJIE:
E = const.

KapTuns! 1MHMNA HaNPsKEHHOCTH ATHX TOJIEN

IToTeHIIMATEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh MOTEHIMATIOB U HANPSKEHUE:
315 A1z = q(p1 — P2) = —qld¢p = qU.




HOTCHLII/IaJ'IBHa}I 3HepFI/I$I Sapﬂ,Z[a B BJICKTpOCTaTI/I‘leCKOM I10JIC.
W =q¢

ITorenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

CBsi3p  HanpsOKEHHOCTH  TOJIE M PAa3HOCTH  MOTEHUHUATIOB Il OJHOPOJHOTO
anekTpocTarnueckoro mosst: U = Ed

[IpuHIUII CynepIIO3UIINH SJIEKTPUYECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.1.6

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

VYcnoBue paBHOBECHS 3apsA0B: BHYTPH ITPOBOJHUKA
3.1.7 EL=0

, BHYTPU ¥ Ha ITIOBEPXHOCTHU NIPOBOJHUKA (¢ = CONSt
318 JIMdNIeKTpUKY B 3JEKTPOCTATUYECKOM moJie. [uanekTpudeckasl MpOHUIIAEMOCTh BEIIECTBA
A, .

3.1.9 Konnencarop. D5ekTpo€MKOCTh KOHAEHCATOPA:




SR

BHCKTpOéMKOCTB IIJIOCKOT'O KOHJACHCAaTOpa:

£gnS
= =&
d 0
HapaJIJICJII)HOC COCIMHCHNEC KOHACHCATOPOB:
q:q1+q2+...,U1:U2 :---;Cnapann_C1+CZ+-"

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:

3.1.10
U=U,+U L S
= Uz 2:+,q1 = (> —...,Cnocﬂ—Cl CZ
SHCPFI/IH 3apH)KeHHOFO KOH,[[eHcaTOpa:
qu CU? ¢*
3.1.11 We=5==5"73¢

3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

3.2.1

Cuiia Toka:




;_Ag

At Ar—sl)

[Tocrosuusii Tok: | = const
s mocrostHHOTO TOKA ( = It

YcaoBus CYIICCTBOBAHUA BJICKTPUYICCKOT'O TOKA.

3.2.2
Hanpspokenune U u OJIC E
3akoH OMa Juis yyacTKa LEMHu:
; U
3.2.3 R
DJEeKTPUUECKOe COMPOTUBICHHUE. 3aBUCUMOCTh COITPOTHBIIEHHUS] OJJHOPOAHOTO POBOJHUKA
OT €ro JUIMHBI U CeYeHUs. Y IeIbHOE CONPOTUBIICHUE BELIECTBA.
3.2.4 R=ot
P
Ucrounnku Toka. J]C uctoyHmKa ToKa:
ACTO OHHHX
E= p CUJ
325 1
BHyTpeHHee conpoTHBIEHHE HCTOYHHUKA TOKA
326 3akoH Oma a5s OHOM (3aMKHYTOM) anekTpuyeckoit enu: E = IR + Ir, oTkyna

Rr




[TapannensHoe coeMHEHUE TPOBOAHUKOB:
I=11+12+..,Ul=U2=.,

Lo 1.1
Rnapajw Rl RZ
3.2.7
[TocnenoBarenbHOE COETUHEHNE IPOBOJHUKOB:
U=ul+Uz+.,11=12=.,
Rl‘[OCJI = Rl + R2+
Pabota snekrpuueckoro Toka: A = |Ut.
3akoH Jlxoyns — Jlenua:
Q = I°Rt
3.2.8

Ha pe3uncrope
U2
R:Q=A=12Rt=1Ut=7t

3.2.9 MOUIHOCTB 3JEKTPUIECKOTO TOKA!




A4
P= =1U

AT |50

TemioBast MOILHOCTD, BbIJIEIsIEMAasi HA PE3UCTOPE:

-

L.‘"

P=IR=—-=IU
R
MoniHoCTh HCTOYHHKA TOKA:
Ad_
PE- = — = H
At

Ar—(

CBOGOI[HBIG HOCUTCIIM  JJICKTPUYCCKUX  3apsi10B B IMPOBOAHUKAX. MexaHu3MbI

3.2.10 IIPOBOAMMOCTH TBEPABIX METAJUIOB, PAacTBOPOB M PACIUIABOB JJIEKTPOJIMTOB, Ta30B.

ITonynpoBoaHuku. 1101ynipOBOJHUKOBBIN 11O/
3.3 MAT'HUTHOE ITIOJIE
MexaHnueckoe B3aMMOJCHCTBME MAarHuToB. MarHuTtHoe 10je. BeKTop MarHUTHOMN
MHAYKUIUU. [[puHIUN cyneprno3uiy MarHuTHBIX MOJIEH:
B =B; +B,+..

3.3.1
JluHuKM WHAYKIMUM MarHutHoro mnossa. KapTuHa nWHUNA MHAYKIMUM MAarHUTHOTO TMOJIs
MOJIOCOBOTO ¥ TIOJJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OnbeiT Opcrena. MarHuTHoe Moje NPOBOAHMKA ¢ TOKOM. KapTwHa nwHWN WHIYKIUU

3.3.2 MarHuTHOTO TOJS JUIMHHOTO TMPSMOTO TIPOBOJHWUKA UM 3aMKHYTOTO KOJIBIICBOTO
MPOBOJHMKA, KATYIIKH C TOKOM

3.3.3 Cuna Amnepa, e€ HallpaBJIEHUE U BEJIMYUHA!




F, = IBlsina

, [A€ O — yroJ MEXKAy HallpaBJICHUEM IIPOBOAHHUKA K1 BEKTOPOM

B

Cuia JlopeHnia, e€ HanpaBJICHUE U BEJIMYMHA:
Frop = |q|vBsina

rac a — yroj Mexay BEKTOpaMu

3.3.4 v

u

B
. JIBIKeHue 3apspKeHHOW YacTHIIBI B OJTHOPOIHOM MarHUTHOM TI0JIe
3.4 DJIEKTPOMATHUTHA S UHAYKIUW A
[Torox BekTOpa MarHUTHON MHIYKIIUU:
® = B,,S = BScosa

34.1
3.4.2 SIBnenue anexTpoMarHuTHOM MHAYKIMK. DJ1C nHayKmu
3.4.3 3aKoH JIEKTpOMarHuTHOW uHayKImu dapanes:




M_v—:l}




344

3JIC uHAYKIMU B IPSIMOM IPOBOJIHUKE JUTUHOM |, NIBHOKYyIIIEMCsl CO CKOPOCTBIO

v

(wvli)
B OJIHOPOJHOM MarHUTHOM IoJie B:

|E;| = Blvcosa

, TJIe 0. — yToJI MeX1y BeKTopoM B 1 Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLI

; €CIIH




, U
v
TO
|E;| = Blv
345 [IpaBumno Jlenuna
NHIyKTUBHOCTS:
L= )
Iy
346 , o @ = LI
Camounnykuus. JIC caMOMHIYKITNH:
AT
— — r
S W
)
DHeprus MAarHUTHOTO TIOJIST KaTYIITKU C TOKOM:
LI?
3.4.7 Wp=—-

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHM A 1 BOJIHBI

3.5.1




Konebarenbupiit  koHTYp. CBOOOIHBIE JJIEKTPOMATHUTHBIC KOJeOaHUS B WACATHHOM
KoJ1e0aTeIIbHOM KOHTYpE:

[4(1) = Guesin{ ot + )
]I['fﬁ] =g, = &g, c0s(at +y) =, cos(cxt + @)

®opmyita TomcoHna:

T = 2nVLC
, OTKyIa
2n 1
w=—=—
T LC

CBs3b AMIUIMTYAbl 3apsaja KOHJACHCATOpa C aMHHHTy,HOﬁ CHJIbBl TOKa IIpH CBO60I[HLIX
SJICKTPOMATrHUTHBIX KoJIcOaHUAX B HACAJIbHOM KoJie0aTeIbHOM KOHTYpC:

3aKOH COXpaHEHUs PHEPTUU B UJICATIbHOM KOJIeOaTeIbHOM KOHTYpE:
3.5.2

3.5.3 BriHyXI€HHBIC 2JIEKTPOMAarHUTHBIE KoJieOanus. Pezonanc

3.5.4 ITepemennsiii Tok. [Ipon3BoacTBO, Nepeaaya v NOTPEOICHUE IIEKTPUIECKON SHEPTUU




cu? LIt cu? LI*
+ = e = MEE = const.
2 2 2 2

CBolicTBa SJICKTPOMArdHMTHBIX BOJIH. Bzanmuas OpUCHTalIuA BEKTOPOB B
BHGKTPOMaFHHTHOﬁ BOJIHE B BAKyyM€:

- -

3.55 *
E1lBlc
3 5 6 MIxana OJICKTPOMArHMuTHBIX BOJIH. HpI/IMCHeHI/Ie SJICKTPOMArduTHBIX BOJIH B TCXHHUKE H
o ObITY
3.6 OIITUKA
36.1 [IpsamosinHENHOE PACIIPOCTPAHEHUE CBETA B OJJHOPOAHOM cpene. Toueunbiii uctouHuk. JIyy
o cBera
3aKOHBI OTPaKEHUSI CBETA.
a=pf
3.6.2
olp
T7777 777777
3.6.3 [TocTpoeHre N300paKeHH B IIIOCKOM 3epKaje
3aKOHBI MPEJIOMIICHHUS CBETA.
3.6.4

IIpenomnenue ceera:
nqysina = n,sinf.




AOCOIIOTHEIN ITOKA3aTelIb IPpECIOMIICHUSA:

Nasc = ;

OTHOCHUTENBHBIN MTOKA3aTeNb MPETOMIICHUS:
ny 1M

n = — =
OTH nl vz

Xox 1ydeil B mpu3Me.

\"1 = 1"2 u H].}'l = ”2}' 5

“

COOTHOIIICHHE YacTOT M COOTHOIICHUE AJIMH BOJIH IIPpU MEPEXOAC MOHOXPOMATUYCCKOI'O
CBCTA UCPEC3 I'paHUIY pa3aciia AIBYX OIITUYCCKUX CPEHO:




nH,<mn )

Oy &
3.6.5 [lomHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHBIiA yroi HOJTHOTO BHYTPEHHETO OTPAKEHUSL:
. 1 n;
sinay, = =—
OTH ng
CoOuparomiue W paccewBarolye JHMH3bl. ToOHKasg suH3a. DOKYCHOE paccTOsHHE U
ONTUYECKasl CHJIa TOHKOW JINH3BI:
1
3.6.6 b=%
dopMyIia TOHKOU JIUH3BL:
1 4 1 1
d f F
3.6.7

VYBenuuenue, JaBacMoe JIMH30M:




F\ h

f

e

B ciryuae paccenBaronieil JIMH3bI:

1
DO=F = D 0,
r=—=-11
H d
XoJ myd4a, MPOUIEIIEro JUH3Y M0/ MPOU3BOIbHBIM YITIOM K €€ TJTaBHOW ONTUYECKON OCH.
[TocTtpoenne m300pa’keHU TOYKM M OTpe3Ka MPSAMOM B COOMPAIOLIMX M PacCEUBAIOIINX
JIMH3aX M UX CUCTEMax
3.6.9 doroanmapaT kak ontuyeckuil npudop. ['na3 kak onTuyeckas cuctema
Wntepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHUS HAOIIOIEHUS MaKCUMYMOB U
3.6. MUHHUMYMOB B MHTEp(EpPEHLMOHHOM KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX

NCTOYHHUKOB:




A
MAKCIIMYMEI — A=2m <. M= 0,£1.+2 +3

e

A
MITHIIMYMBI — ﬂ:{znwl_];, m=0,+t1,+2 +3___

Hudpakuus csera. [udpakumonnas pemérka. YcinoBue HaONIOAEHUS TIIaBHBIX
MaKCHMYMOB IIpM HOPMaJIbHOM NaJICHUH MOHOXPOMAaTHYECKOI'O CBETAa C JJIMHOW BOJIHBI A

Ha peméTKy ¢ neproaom d:

3.6.11
dsing,, =mAim=0,+-1,+-2,+—-3,..
3.6.12 Jucnepcus ceera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU IV AJIN3M
411 ['unoreza M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= he _
=hv =—=pc
4.1.2
WNmnynse ¢poToHa:
_E _h h
p= c ¢ A




4.1.3

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

VYpaBuenue DifHmireiiHa i Gotodddexra:

E¢0T0Ha = ABbIXOﬂa + EKHHmax;

rac,
hc
Ec])OTOHa =hv = 7)
414
hc
ABbeo,aa = hvl{p = /1_
Kp
2
mv max
Evunmax = 2 = eUsay
[laBrenue cera.
415 JlaBieHne cBeTa Ha TOJHOCTHIO OTPAXKAIONIYI0 IOBEPXHOCTh M Ha IMOJHOCTHIO
MTOTJIONIAOIITYIO TIOBEPXHOCTH
4.2 OU3MKA ATOMA
42.1 [TnaneTapras Momens aToma
422 [Toctynarel bopa. U3nydenue u mormnomieHue (HOTOHOB MPH MEpPEXoje aToMa C OJHOTO

YPOBHsI SHEPIUU Ha APYroOu:




hv = he =

mnr -

E,—E

m
“mn

4.2.3

JInHelyaTele CIIEKTPBI.

CriexTp ypoBHEl 3HEPIrUU aTOMa BOJOPOJIA!

~13,63B
E,=—27"

" , n=1,23 __.

Fa

Iy

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas mognens siapa I'eiizen6epra — MBanenko. 3apsz sapa. MaccoBoe yucio spa.
N3otomnsl

4.3.2

PannoakTHBHOCTE.
Anbda-pacnan;

A Ad 4
7X—>>,Y+ ;He
bera-pacnan.

DIeKTpOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,

[To3utponnslii B-pacnan:

A A 0=
sX—=- Y + j@+ v,

I'amma-n3nydenue




3aKkoH pPaarOaKTHUBHOI'O pacliaaa:
-t

N(t) = Ny * 2T
433
[Tycth M — Macca paAMOaKTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 Snepuble peakuuu. Jlenenrne u CUHTE3 SAep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka; yromyonennoe ooyuenue 10 kinace/ Kacesinos B.A, AO
uzaatenbcTBo "'lIpocBemenue”

2. ®usuka; yrayonennoe odyuenue 11 kimace/ Kacesnos B.A, AO
uzaatenscTBo "[IpocBemenue”

COopHuKH 3a1a4:

1. ®usuka. 3amauynuk.10-11 xia./A.I1.PeimkeBud — M.:IIpoceemenue, 2026.
2. ®usuka. 3apaynuk.10-11 xin./H..Tonbadap6 — M.:dpoda, 2013.

3. Coopnuk 3amay o gusuke: 10-11 xkmaccewr /O.M.I'pomiieBa — M.

M3J1aTeJILCTBO «IK3aMeH», 2015.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. ®usuka. 10 kjmacc: TEXHOJOTMYECKHUE KApThl YPOKOB MO YYEOHHUKY
I'.A.Mskuwesa, b.b.byxosuesa, H.H.Corckoro/ aBr.-cocT.
H.J1.Ilenareituenko. — Bonrorpaa: Yuurens, 2018

2. ®uzuka. OnopHbIe KOHCIIEKTHI U TuddepeHnpoBaHHbIe 3a1a4u. 9, 10
kiacc. — CI16.: BXB-IlerepOypr, 2019.

3. Ypoku ¢pusuku ¢ npuMeHeHueM HHPOPMAITMOHHBIX TeXHOJI0THi. 7-11
KJaccel. Metoanueckoe nocooue ¢ 37eKTPOHHBIM HHTEPAKTUBHBIM
npuioxxkennem/ 3.B.Anekcanaposa, B.H.Anatonses; coct. 3.B.Anekcanapona.
— M.: IInaneta, 2023.

4. BoakoB B.A. YHuBepcanbHble MOypOUHbIe pa3padoTku no pusuke: 10
knacc. — M.: BAKO, 2017.

5. Kynepuureitn FO.C. ®uzuka. OnopHble KOHCIIEKTHI U



muddepennmpoanubie 3agaun. 10 kmace. — CII6.: U3a.nom «CeHTSIOpBY,
2002.

6. OnopHBIe KOHCIIEKTHI U Pa3HOYPOBHEBHIE 3ananus. Pusnka. 11 xmacc. /
E.A.Mapon, kang.neg.Hayk. — CI10.: OOO «Buxkropus miroc», 2013.

7. Kynepiureitd FO.C. ®u3nka. OnopHble KOHCIEKTHI U
muddepennimpoBannubie 3agauun. 11 kmace. — CII6.: Uza.nom «CeHTSIOpDY,
2002.

8. Xpecromarus no pusuke 8-10 knaccel. EHoxoBuu A.C., Kabapaun O.D.,

FO.A. KoBapckuii u ap. — M. IIpocsemienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. Poccuiickas snekTponHas 1mikoJa - https://resh.edu.ru/

2. denepaabHbBI HHCTUTYT MEAarorHuecKuX u3Mepenui - https:/fipi.ru/
3. Pemry EI'D - https://phys-ege.sdamgia.ru/

4. Kabuner ¢usuka CIIb AIIIIO - http://www.edu.delfa.net/

5. Kypnan «Ycnexu ¢puznyeckux Hayk» - http://ufn.ru/ru/articles/

6. Umkenepsr Oyayiero - https://physics-engineers.ru/
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