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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takke ¢ yu€tom (enepaibHON padouelt nporpamMmbl Bociutanusi u Konnenuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpenenser o00sA3aTENbHOE MPEIMETHOE
coJiepKaHUe, YCTAHABJIMBACT PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3yUCHHUS
TEM U pa3lelioB y4yeOHOTO TMpeaMera ¢ YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4YeOHOro TMpoIlecca, BO3PACTHBIX
ocobenHocTeit obywarontuxcs. [Iporpamma no ¢usuke Aaét mpencTaBlIeHUE O
HEesiX, COoAepKaHWuU, OOIIel cTpaTeruu OOy4YeHHs, BOCIHMTAHHUS U PA3BUTUA
oOyuJaronuxcsi cpeacrBamMu ydeOHoro mpenMera «Dusmka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenue kypca ¢uszuku yriiyoJIEHHOTO YPOBHS MO3BOJISIET PEau30BaTh
3aaun MpoeCCUOHANTBHOM OpPUEHTAllUU, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHUST CBOMX WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMcs, KOTOpbIE  HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsi B OpraHu3anuax MpodecCHuoOHAIbHOrO 00pa3oBaHUS IO
Pa3ITUYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme mno ¢Qusuke omnpeaensoTcs IUIAaHUPYEMbIE Pe3yJbTaThl
OCBOCHMSI Kypca (HU3MKM Ha ypOBHE CpeIaHero ooOimero oOpa30BaHUS:
JUYHOCTHBIE, METaNpeIMETHbIE, MpeaMeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
Haydno-Meromonorndeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUN K
JUYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIInXcs,
OCBOMBIIIMX MPOrpaMmy 1Mo (PU3MKE HA YPOBHE CPEAHETO O0IIero o0pa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO0.

[Iporpamma o ¢pu3uke BKIIOYALT:

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

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uke HMeEET MPUMEPHBIA XapakTep U MOXKET OBbITh
UCIIOJIb30BaHA YUUTEISIMU (DU3HUKH IS COCTABIICHUSI CBOMX PabOUUX MPOTPAMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUUTENCH
U TPENOCTaBISCT BO3MOXKHOCTH I peaju3alliy Pa3IMYHbIX METOJIUYECKUX
MOJXO/0B K TPEMoJaBaHui0 (U3MKK Ha YriyOJEHHOM YPOBHE MPU YCIOBUHU
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 (usukm —
CHUCTEMOOOPA3yIONUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MMOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWM OIPEESITHIIO
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUNH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIy4Y€HUs HOBBIX MAaTE€pPUAJIOB C
3aJ]aHHBIMU CBOWMCTBaMU. V3yueHue (U3MKKM BHOCUT OCHOBHOM BKJIaa B
dbopMHupOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OOYyYaromerocs, B



dbopMHpoBaHWEe YMEHUW MPUMEHSITh HAyYHBIH METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU YY€OHBIX UCCIIEIOBAaHUM.

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 SIBIISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COICPKUT MaTepuall U3 BCeX pas3zesioB (U3HMKHU, BKIIOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (HU3MKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopmMHpoBaHKE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJie.

Hoen cymanumapuzayuu. E€ peanuszanus npeanojaraeT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICICHUE CBSI3U PA3BUTHS
bu3uKkn ¢ pa3BUTHEM OOIIEeCTBa, a TaKke 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
paccMaTpUBAalOTCSI Ha YpPOBHE OONIMX TIPEACTABICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX HJKOJOTMYECKUM TMpo0jIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C Pa3BUTUEM TEXHUKHU M TEXHOJIOTHH, a TaKkkKe 00CYX ICHUS
npobieM  palMoOHAIbHOTO  MPUPOJIONOJIB30BAHUS M DKOJOTHYECKOM
0€301MacHOCTH.

OcBoenue cozepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIIUAINAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. g dusuku peanusamus
ATUX TPUHIUIOB Oa3upyeTcs Ha HUCIOJb30BAHUM CaMOCTOSTEIBHOTO
IKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydyeOHOro Iporiecca.
Jlist yriyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
W3YYCHUH HOBOTO MaTepuaia, JJabopaTtopHbie pabOThl U pabOThl MPaKTHUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoba pean3anuu (PU3n4ecKoro mpakTukyma. B
NIEPBOM cClIydae MPaKTUKyM MpoBoauTCs b0 B koHIe 10 u 11 kmaccos, nmmubo
IIOCJI€ TIEPBOTO M BTOPOrO MOJYTrOAWMK B Ka)XJIOM M3 3TUX KIIAcCOB. BTopoi
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JTaOOpaTOPHBIX padoT,
KOTOpBIE€ TIPOBOJIATCA B Tpoliecce m3yudeHus pasnena (temsi). [Ipu 3ToM moj
paboTaMu MPaKTUKyMa MMOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE
MIPOBOAMTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BHUa O€3 MOIIaroBou
WHCTPYKITUH.

B nporpamme mo ¢usMKe cucTeMa YYEHWYECKOTO OSKCIEPHUMEHTA,
1a00paTOPHBIX PadOT U MPAKTUKyMa MPEJCTaBICHA €IUHBIM repedHeM. Borioop
TEMAaTUKH IS 3TUX BUJIOB YUYEHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 0Opa3oBaTEIbHOTO TIpoIlecca HUCXOAs U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS M OCHaieHus kaOwHeta ¢usuku. [Ipu sToM
obecrieunBaeTcs OBNAJieHUE OOYJArOIUMUCS YMEHUSIMH MPOBOANTH MPSIMbIC U
KOCBEHHBIC M3MEPEHUS, NCCIICAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEITUYUH U
MTOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPEITIOKEHHBIX THITOTES.

Bonwimoe BHUMaHUE yIENSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3amad. [Ipu sTOM 1151 pacUE€THBIX 337124 IPUOPUTETOM SIBIISTFOTCS 3a/1a4 C SIBHO



3aJlaHHOM M HESBHO 3aJlaHHOW (U3MYECKOM MOJENbI0, TO3BOJISIONINE
NPUMEHSTh U3YYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOrO pasiena
Kypca, TaKk M HHTErpUpys NPUMEHEHUE 3HAHUW M3 pa3HbIX paznenoB. s
KaueCTBEHHBIX 3asa4y PUOPUTETOM SIBIIIFOTCS 3a/laHus Ha
o0BbsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpYXKalolllel KM3HU, TpeOyIolne Bbioopa (PU3NYecKor MOJETH JJIsl CUTyalluu
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 H3Yy4aThCsl B
YCJIOBHUSIX MPEIMETHOTO KaOuHera. B kabuHeTre GUBMKH JODKHO OBITH
HeoOxonuMoe JabopaTopHoe OOOpyJOBaHUE JJisl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYEHHUYECKUX OMBITOB, JAOOPAaTOPHBIX paboT U pabdoT
IPAKTUKYMa, a TaKKe JIEMOHCTPAIMOHHOE 000pY/I0BaHNE.

JlemoHCTpaninoHHOE 000py/I0oBaHne (HOPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH M 00€CIeYrMBaeT MOCTAaHOBKY
NEPEUUCIICHHBIX B MporpaMMme MO (U3MKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W TMPOIECCOB, OMIHUPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUUYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
1a60paTOPHOTO 00OPY/IOBAHUS JOJKHBI OBITh MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIEJIIMHU HU3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHWEe HWHTEpECa W CTPEeMJICHHS OOYYarolIuXcsi K HAyYHOMY
U3YYCHUIO TPHUPOJbI, PA3BUTUE WX MHTEIUICKTYAIbHBIX 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 (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
(bu3HUecKX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O POIM (U3HKU ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
MPOQECCUOHATILHON JICSITEIBHOCTH, CBSA3aHHBIX C (U3MKOM, MOATOTOBKA K
nanpHeNIeMy oOy4eHHUIO B 3TOM HAIPaBIICHUU.

JlocTikeHre ITUX TIeNiel 00eCTIeYBACTCS PEIICHUEM CIICTYIONINX 3a71a4 B
mpoiiecce u3yueHus Kypca GU3MKy Ha ypOBHE CPEAHETO 00Iero 0opa3oBaHus:

IpHUOOpeTeCHUE CUCTEMBbl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUAs MEXAHHWKY, MOJICKYJSIPHYIO
(bu3HKY, STEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HUKY;

dbopMHupoBaHWEe YMEHUH TNPUMEHATh TEOPETUUECKHE 3HAHUSA IS
00bsiCHeHMsI (M3UUECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pPELIEHN B MOBCEHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHMS] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
(bu3rUecKoil MOJENbIO, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSATEILHOE CO3/IaHNE



¢u3nueckoil Mozenu, aJeKBaTHOW YCJIOBHUSIM 3a7aud, B TOM YHCIE 3a]ad
UHKEHEPHOTO XapaKTepa;

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

OBJIAJICHUE METOJIAMH CaMOCTOSITEJIbHOTO TUJIAHUPOBAHMSI U TIPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W MHTEpHpeTanud UHGOpMaInH,
ornpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3J]aHUE YCIIOBUM JUISl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE uHTEpeca K cdepam NpodeccCHOHATBHON AesITeNbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBuu ¢ TpedoBaHusmu GPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Ddusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMIUMHUCS, TUIAHUPYIOIMIMMH TPOJAOHKCHHE
0o0pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraemeiii B mporpamMme 1o (HU3MKe MepedeHb J1abopaToOpHBIX U
PAKTUYECKUX PaAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
pPOBE/ICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIMBUIYATbHBIX
0COOEHHOCTEM 00y4JaroIInXcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayuHnblid MeTOJ MO3HAHUS PUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o mnpupozae. Hayuneiii Meron
MO3HAHUSA U METO/Ibl UCCIIeIOBAHUS (PUBUUYECKUX SIBIICHUU.

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

CnocoObl m3MepeHus: (pu3nuecKux BeTWYUH (AHAJOTOBBIE M HU(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHui (U3MYECKUX BEIMYMH (AOCONIOTHAsT M
OTHOCHTEJIbHA).

MopenvupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHasibHAs
TOYKa, a0COJIIOTHO TBEPJOE TENO, HUJACAIbHAs >KUIKOCTb, HJCANbHBIA Ta3,
To4euHbIN 3apsa). [unoresa. Gusnveckuit 3aK0H, TPAHUIIBI €0 TPUMEHUMOCTH.
dusnueckast Teopus.

Ponb u mecto ¢pusznku B GOpMUPOBAHUU COBPEMEHHOW HAYyYHOUN KapTUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

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

3HaKOMCTBO ¢ ¢ poBoi TabopaTopuei 1o ¢pusuke. [Ipumeps! nsmepenus
(bu3HUEeCKUX BEIIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

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

ITepemelienue, CKOpOCThb (CpeaHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOPEHUE MATEPUAIbHOW TOYKH, UX MPOEKIMHU HA OCU CUCTEMBI KOOPAMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ©  paBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€pPUATIBbHON TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBoOomHOE TajieHne. Y CKOpeHne CBOOOHOro majcHus. J[BrkeHue Tena,
OpOIIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKH.

KpuBonuuennoe nBuxkeHune. JIBHJKEHUME MATEPUAIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JIMHEWHass CKOpOCTh. [lepron u vacrota oOparieHus.
[enTpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHTC€HUUAIbHOE) U
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIHUIOMETP,
JIBI)KCHUE CHaApsJOB, IENHbIE, IIeCTepEHYATHIE W PEMEHHBIE TEepeAayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monenn CUCTEMBI OTCU€Ta, WJUTIOCTPALINS 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 Tena, OpOIIEHHOTO MO/ YIioM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3ydyeHne HEpPAaBHOMEPHOTO JABMXKEHHS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3MepeHne ycCKOpeHHs TMpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIIOCKOCTH.

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

N3mepenne  ycKOpeHHss  CBOOOJHOTO  TajeHUs  (PEKOMEHIOBaHO
UCIOJIb30BaHuE UG POBOI JabOpaTOpUn).

N3yuenue nBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANBbHO. [IpoBepka
TUIIOTE3bl O MPSIMOIMl MPONOPLMOHAIBHON 3aBUCHMOCTH MEXKY JaJIbHOCTHIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune ABUKEHUSA Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue  3aBUCHMOCTH — Tiepuojia  OOpallieHuss KOHHYECKOIro
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3akoH HproTtona. MHeprmanbabie cuctemsl orcuéra. [IpuHmmn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTCcuéTa
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOUEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh TI'PAaBUTALlMOHHOW U
WHEPTHOU MacCBhl.

Cuna tsoKecTd. 3aBUCUMOCTh YCKOPEHHST CBOOOTHOTO TMaJIEHUS OT BHICOTHI
HaJ| TOBEPXHOCTHIO TUIAHETHI M OT TeOorpapu4ecKoil MmUpOTH. JIBIKEeHHE
HEeOECHBIX TeN W WX ChyTHUKOB. 3akoHbl Kemepa. IlepBasi kocmmueckas
CKOpOCTb.

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

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUSI CKOJBXKEHHSI U CUJIa TPECHHS
nokost. Koaddurment tpenust. Cuna CONPOTHBICHUS NPH JABHXCHUU Telld B
AKUJKOCTH WU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHSI.

JlaBneHue. FHHpOCTaTI/I‘-IeCI(OG napienue. Cuiia Apxumesa.

TexHuyeckre ycTpoNCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nABwKEHUS Tel B WHEPIHHUAIBHBIX W HEWMHEPIHATHHBIX
CHUCTEMAax OTCYETA.

[IpuHUIKT OTHOCUTETBHOCTH.



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

CpaBHeHHE pAaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MAacChl Te€la HA €ro YCKOpPEHHUE B MHEPLUAIBbHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LeHTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOJEHCTBYIOMIEH CHJI TIpU JABMKEHUU Opycka IO
HAKJIOHHOM IIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKCHHS 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 IUIOCKOCTH  C
nepeMeHHBIM KO3(PPUITMEHTOM TPEHUS.

N3yueHue nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTymarensHoe U BpamaTeabHOE JIBHKCHHE
TBEPAOro Teja. MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. [linedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBusl paBHOBECUS TBEPAOTrO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTEIIBHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombslt, HPAKMUKym.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HMEIOLIETO OCh
BpAILICHUS.

KoncTpynpoBanue KpOHIITENHOB U PaCYET CUII YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJA, UMEIOLIETO IJIOMIAAb ONOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynee mMaTepuaibHOM TOYKHM, CUCTEMBI MaTepUalbHbIX TOUYeK. LleHTp
MAacC CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmnynbe cUItbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnyibca MaTepualibHON TOUKHU. [IpencraBiieHue 0 coXxpaHEHHH
MOMEHTa UMITYJIbCa B IEHTPAIbHBIX MOJISX.

PabGoTta cuibl Ha MaToM W Ha KOHEYHOM TnepemenieHuu. ['padudeckoe
npecTaBieHre paboThl CUIIBI.



MonHOCTb CHUIIBI.

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

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

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

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyiy 11 MICAIbHOM KUJKOCTU Kak CIIEICTBHUE 3aKOHA
COXpaHEHHs] MEXaHUYECKON IHEPIUU.

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

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

N3meHeHune sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3anmHbIe npeBpallleHus] KHHETUYECKOW U MOTEHIHAIbHON SHEPIUuil Mmpu
JNEUCTBUM HA TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHe dHEPTUH NMPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue umirynbca Tesna no TOpMO3HOMY ITYTH.

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

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mMepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAILHON SHEPTUU MPYXKUHBI ¢ paboTOU
CHUJIbI TPEHUSI.

Omnpenenenre pabOThl CUIBI TPEHUS MPHU JBWKECHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MousiekyisipHas pU3HKa U TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIsIpHO-KuHeTHuYeckol Teopunt (MKT), ux
ombiTHOE oOocHOBaHue. Juddysus. bpoyHoBckoe nBUMKEHHE. XapakTep
JIBWKEHUSI W B3aMMOJECHCTBUS 4YaCTHI[ BewecrBa. MoAEnu CTpPOEHUs TIa3oB,
KUIAKOCTEH W TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE ITHUX
Mojenei. Macca u pa3mepbl MoJiekyll (atromoB). KonnuecTBo BellecTBa.
IToctostnHas ABoraapo.

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

Mogenp wuAeambHOr0 rasa B MOJEKYJSIPHO-KMHETUYECKOW TEOPUM:
YaCTHIbI Ta3a IBUKYTCA Xa0THUYECKH U HE B3aUMOAECHUCTBYIOT JIPYT C APYTOM.

l'a3zoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. AOcCotOTHas
Temriepatypa (1mkana temneparyp KenbBuna). 3akon Jlanberona. M3onpouecchb



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

CBsi3p  MeXIOy [aBICHUEM W CPEAHEHM KHUHETHYECKOW HHEpPruei
MOCTYIATEIHLHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJ UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH UI€AILHOTO ra3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruer MOCTYNATEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

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

Jemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BELIECTBA.

Mogenb 6pOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

Hab6nronenue u ucciieroBaHuEe U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

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

N3yuyenne mM30TepMUYECKOTO Ipoiiecca (PEKOMEHOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

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.
IlapameTpsl TEPMOIMHAMUYECKON CHCTEMbI KaK CPeJHHE 3HAYCHHS BEIMYMH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

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

Mopaens uaeanbHOrO Ta3a B TEPMOJMHAMUKE — CHCTEMa YPABHEHHM:
ypaBHeHne MenpaeneeBa—KiianeinpoHa u BeIpaXXEHUE Il BHYTPEHHEN YHEPTUU.
VYcioBusT NPUMEHUMOCTM O3TOM MOJENIN: HU3KAas KOHIEHTpAlMs 4YacTHll,
BBICOKME TEMIIEPATYPbI. BeipaxeHne 1yl BHYTPEHHEN SHEPTUHA OJJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOAMHAMUKe. Berumcienue paboThl TIO
rpaduky mporecca Ha PV-auarpamme.

Teronepenaya kak  cmoco0d  W3MEHEHUS  BHYTPEHHEW  DHEpPTrUH
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOIHOCTD, U3JIyYCHHE.

KomnuectBo Ttemnotel. TennoéMKoCTh Tenma. YaenpHas W MOJIApHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenbHas TEIIOTa CropaHus
ToruiBa. Pacuér kommuecTtBa TeEIJIOTHI mpu Terwionepenade. llonstue 00
aauabdaTHOM IIporiecce.



IlepBbIii 3akOH TepMoaAWMHAMHUKH. BHyTpeHHsia »Heprus. KoimdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs agradara. AOCOJIOTHAS TeMIleparypa.

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

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumanbHoe 3Hadenue KITJI. ukn Kapho.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAHUS  TEIUIOBBIX  JBUTATEIICH.
TeroBoe 3arps3HEHUE OKPYKAIOIIEN CPEJIBL.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJUITMOHEP, JTU3EJIbHBIA U KapOIOpaTOpHBIM JABUTATENU, MapoBas TypOWHA,
IIOJIyYEHUE CBEPXHU3KUX TEMIEparyp, YTWIM3ALUsA «TEIUIOBBIX» OTXOJOB 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 U3BMEHEHHS] BHYTPEHHEW SHEPTHUHU.

UccnenoBanue annadbaTHOTO Tpolecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3mepenue yaeabHOU TEIITOEMKOCTH.

HccnenoBanue mmpouecca OCTHIBaHUS BELIECTBA.

HccnenoBanne agnadaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue M KoHIeHcarus. Mcmapenue u kumeHue. Y AenbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

Haceimennsle u  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTh
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO TMapa OT TEMIEpaTypbl, WX
HE3aBUCUMOCTh OT OOBEMA HACHIIMIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTyphl
KUIICHUS OT JABJICHUS B AKUJKOCTH.

BraxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPONHUS
CBOWMCTB KpHUCTa/UIOB. llnaBieHme u Kpucraumsanus. YAelabHAas TeEIoTa
maBiaeHus. Cyommmanus.

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

TemoBoe pacmupenue XUAKOCTeH U TBEPBIX TN, 00bEMHOE U JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAaHW 4YacTHUI[ BEIIECTBAa Kak
MIPUYMHA TEIJIOBOTO PaclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



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

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

Jemoncmpayuu.

TennoBoe pacuipeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojenu HEHBIOTOHOBCKOW JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BEUIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI KUIKOCTEH.

N3mepenue yaenpHON TENIOTHI IUIABICHUS JIbJA.

N3ydyeHne CBOKCTB HACBILLIEHHBIX [IAPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OlLIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne kodgduiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
AJIEKTPUYECKUX 3apsaaoB. [IpOBOIHMKH, AUBIEKTPUKA U IOIYHPOBOIHUKHU.
DJIEMEHTapHbIM JJIEKTPUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsa.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanabl. 3akoH Kynona.

DnekTpuueckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSbI.

Hampsox€aunocts  anexktpudeckoro modiss.  [IpoOGueiii  3apsia.  Jluaum
HanpsHKEHHOCTH AJIEKTPUUECKOro 1mojst. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHIHUATBHOCTD 3JIEKTPOCTATHYECKOTO TOJsA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHnmanpHass >HEprus 3apsiga B AJIEKTPOCTATUYECKOM ITOJIE.
[Torenuman a3nekTpocTaTudeckoro moias. CBA3b HANPSKEHHOCTH TOJSL U
Pa3HOCTH MOTEHIUAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOJIHOTO, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [Tome
PaBHOMEPHO 3apsLKEHHOTO 1o 00bEMy mmapa. [lone paBHOMEpHO 3apspKEHHOM
OeCcKOHEYHOW TUIOCKOCTH. KapTWHBI NWHWNA HampsHKEHHOCTH STUX TMOJEH H
SKBUIOTEHHAIBHBIX TOBEPXHOCTEM.

[IpOoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsJIOB.

JIMDNEKTpUKKM B JJIEKTPOCTAaTHYECKOM  mousie.  [[uanexrprueckas
MPOHUILIAEMOCTh BEIIECTBA.



Konpencatop.  DNeKTpoEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapannensHoe  coeguHeHHe  KoHAeHcatopoB.  IlocrmenoBarenbHOE
COEIMHEHNE KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJIeHCaTOphl, reHepatop Ban ge ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpOBOIHUKM B 3JIEKTPUUYECKOM II0JIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCaTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailleHuss SHEPTUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPIUI0 U3IYyUYECHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne  pasHoCTH MOTEHIIUAJIOB (HampsDKEeHMST ) npu
IIOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcCioBusL  CyLIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Ucrounnku Toka. Hanpspkenne U u DJIC £ .

3akoH OMa [ yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO ITPOBOJHUKA OT €ro JUIMHBI U IUIOLIAJAN NONEPEYHOrO0 CEUYCHMUS.
VY 1e1bHOE COMPOTUBIICHUE BEIIECTBA.

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

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

MOUIHOCTh 3JIEKTPUYECKOro ToKa. TernoBasi MOIIHOCTh, BbIAEISEMAas Ha
pesucrope.

OJIC m BHyTpeHHEe CONMPOTUBJIEHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) »BJIEKTpUUECKOM Ienu. MONIHOCTh HMCTOYHHMKA TOKAa.
KopoTtkoe 3aMbikaHue.

Konpnencarop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTHMYECKHUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK FJICKTPUUECKON IHEPTHUH.

Jlemoncmpayuu.



N3Mepenure cuiibl TOKa U HAPSIKECHUS.

HccnegoBanne 3aBUCUMOCTH CHUJIbI TOKA OT HAMNPSsKEHUS NI PE3UCTOPA,
JIaMIIbl HAKaJIMBaHUA U CBETOJIMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS LUIMHIPUUECCKUX MPOBOJHUKOB OT JJIMHBI,
IIJIOIIA/U TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKa OT COINPOTUBIICHUSA TIPU
MOCTOSSHHOM HANPSIKEHUH.

IIpssmoe wu3mepenune IJIC. KopoTkoe 3aMblkaHME TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHHUS.

CrniocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnegoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMH HMCTOYHHUKA
TOKa OT CUJIbI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro COnpOTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKAa OT HANPSDKEHUS IS JIAMIIbI
HaKaJINBaHUS.

YBenuueHue npesesna u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenoanne 3aBucumoctd IJ[C rambBaHUYECKOrO 3JEMEHTa OT
BPEMEHU MPH KOPOTKOM 3aMbIKaHUU.

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

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MONIHOCTHM HMCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku 6 pa3iuyuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTb PA3JIMUYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COIPOTUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

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

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTUYECKAS JTUCCOLAALIMS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTpUUECKU TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Lazma.

TexHuyeckre ycTpoCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIe
JIAMTIIbI, DJIEKTPOHHO-Ty4YeBas TPyOKa, MOJYMPOBOJHUKOBBIC MPUOOPHI: TUOI,
TpaH3uCcTOp, (HOTONMOMA, CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEIH,
BBIIIJIABKA AJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoii pa3psan U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronenue ammekTpoimsa.

N3mepenue 3apsiga 0OTHOBAJICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYeCKU 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] OTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHUM, WCCICIOBAHUNA 3aBUCUMOCTEUN
(du3NUecKuX BEIUYHMH, IIPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKUX pasliefax «YUYEHUUYECKHM SKCIIEPUMEHT,
Jab0paTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenune «kypca ¢usuku yriuyonénHoro 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: SBJIICHWE, HAy4YHBIH (QakT, Trunoresa, QGuNIecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOJIOIEHUEe, HKCIEPUMEHT, MOJEeIMPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMbl ypaBHeHUHW. JIuHelHas QyHKIUA,
napabona, rurnepbona, uX TrpadUKd U CBOMCTBA. T[PUTOHOMETPUUECKHUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMHU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexanwdeckoe IBIKEHHWE B JKHBOW mpupojne, nuddysus,
0CMOC, TETJIOOOMEH >KMBBIX OPTraHU3MOB, TEINIOBOE 3arpsS3HEHUE OKPYIKAIOIICH
Cpelbl, yTUIU3aIus OMOOPTaHUYECKOTO TOTUTHRA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIC SIBIICHHUS B
PUPOJIE, FITEKTPUUECKUE SIBIICHHS B dKUBOUW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHHWE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpHUaJOB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TE€I, JKUJIKOCTEM W Ta30B, JKHUIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS JUCCOLUALIMS,
rajbBaHHUKa, FJIEKTPOHHAs MUKPOCKOIIHS.

T'eozpagpusa: Bna>xxHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus:  tpeoOpa3oBaHHWE  JBWKEHUW C  HMCIHOJIB30BaHUEM
MEXaHM3MOB, YYET CYXOrO M KHUJKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pelE€Tyarble KOHCTPYKIMU), HCIOJIb30BAHUE
3aKOHOB COXPAHEHUsI MEXaHHKHW B TEXHUKE (THMPOCKOI, BOJOMET U APYrue),
JIBUTATE)Ib BHYTPEHHETO CTOPAHMsI, MapoBas TypOMHA, OBITOBON XOJIOJAWIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHHU, JJIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psaHbIC JaMIIbl, TOTYIPOBOJHUKOBHIE
MpUOOPHI, TAIbBAaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoaMHamMuKa.
Tema 4. Maznummnoe noane.



B3anmoneiicTBUEe TMOCTOSHHBIX MAarHUTOB M TMPOBOJHHUKOB C TOKOM.
MaruutHoe noisie. Bektop MarHUTHOW WHAYKUMH. [IpuHOMN cynepno3uuuu
MAarHMTHBIX N0JIeH. JIMHUM MarHUTHOW UHIAYKILIUU.

MarsuTHoe€ 1oJje NpoBOAHUKA C TOKOM (TPSIMOTO MPOBOIHUKA, KATYIIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

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

MaruuTtHoe nosue B BeuectBe. PeppoMarHeTHKH, Mapa- 1 JUaMarHeTHKU.

TexHuyeckue ycTpoWcTBa M TEXHOJOTHYECKUE IMPOLECCH: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, 3JICKTPOMAarHuTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOABUTATENb SIKOOHM, YCKOPHUTEH dJIEMEHTaPHBIX YaCTHII.
Jemoncmpayuu.

KaptuHa JuHMM MHAYKOMM  MAarHUTHOTO TIOJIsL  TOJIOCOBOTO M
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptuHa muMHUNA MarHUTHOM HWHAYKIMM TIOJS JJIMHHOTO MPSIMOIO
MPOBOJHUKA U 3aMKHYTOT'0 KOJbIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Hab6nronenue nBmxeHus My4yka 3JEKTPOHOB B MAarHUTHOM I10JI€.

[TpunHUn JICUCTBUS ANEKTPOUZMEPUTEIHHOTO npubdopa
MarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanre MarHuTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB eppOMarHeTHKOB.

Uccnenosanue AeiCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM WHAYKUMM HAa OCHOBE U3MEPEHUS CHIIbI
Awmrepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHME DBIEKTPOMAarHUTHOW HHAYKOMHU. [lOoTOK BekTOpa MarHUTHOU
uHaykiuu. 3JC uHAyKIuu. 3aKoH 3JIEKTPOMAarHUTHOM WHAyKIuu Dapajnes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJ1C uHAYyKUMKM B IPOBOJHMKE, JBUKYIIEMCS B OTHOPOJAHOM MarHUTHOM
noJie.

[IpaBuo Jlenua.

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

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpoHUCTBa U TEXHOJOTHUECKUE MPOUECCHl: MHIYKIIMOHHAS
1eyb, COJICHOWI, 3allluTa OT AJEKTPU3ALMU TEJI NP JIBUKEHUUW B MATHUTHOM
noje 3eMiIH.

Jemoncmpayuu.

HaGnronenue ssBeHUs 2I€KTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd IDJIC MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MAarHUuTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tagenne MarHuTa B aIFOMUHUEBOH (METHON) TpyOeE.



SIBneHHe CAaMOMHAYKIUU.

Uccnenoanne 3aBucumoctn IJC caMOMHIYKIIMM OT CKOpPOCTH
WU3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

Ornpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

Uccnenoanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoieNu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

apmonnyeckue  konebanusi. KuHemarnueckoe W JAUHAMUYECKOE
omHcaHue. DHEPreTMUecKoe OIMCaHue (3aKOH COXpPAaHEHUS MEXaHMYECKOU
sHepruu). BrIBOJI TMHAMUYECKOTO OMMCAHKS TAPMOHUYECKHUX KOJIEOaHUN U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO OMHUCAHUSI.

Awmiutyna u ¢dasza xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYHUHBI C aMIUTUTYJIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u wactora kosnebanuii. [lepron Manmbix CBOOOAHBIX KoJeOaHUM
MaTeMaTU4YecKoro MasTHuka. [lepuon cBOOOAHBIX KOJI€OaHUM NPYKHUHHOTO
MasTHHUKA.

[lonsitTue o 3aryxammux KoneOaHusX. BbIHYXJIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BinsiHue 3aryxaHuss Ha BHUJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE TMIPOLIECCHl: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0J1e0aTeIHLHOTO IBHKCHHUS.

HalGnronenue He3aBUCUMOCTH MEPUOIa MABIX KOJEOAHHM rpy3a HA HUTH
OT aMIUIUTYIbI.

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

UccnenoBanne konebaHuii Trpy3a Ha MACCHBHOW TMPYKHUHE C IEJBIO
dbopMHpoBaHUs MPEACTABICHUIN 00 HICaTbHON MOIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXPAaHEHMsI SHEPTUH MPU KOJEOAHUIX Tpy3a Ha MPYKUHE.

WccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne mepuoga cBOOOAHBIX KOJIEOAHW HUTSHOTO WU TMPY>KUHHOTO
MasITHUKOB.

N3yuenne 3akOHOB NBIKCHMsI Tela B XOJe KOJEOaHUN Ha YIPYyrom
MOJIBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B MPY>KHHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYyXAOMIUX KOJIEOAHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuuole Konedanus.

Koneb6arenbupiii koHTYyp. CBOOOIHBIE SJEKTPOMATHUTHBIE KOJIEOAHUS B
HJICAIIBHOM KosieOarebHOM KOHType. Popmyina Tomcona. CBsi3b aMIUIATY /b
3apsia KOHJEHCATOpa C aMIUTUTYION CHIIBI TOKa B KOJIe0aTeTbHOM KOHTYPE.

3aK0H COXpAaHEHUS YHEPTUH B UACAUTHHOM KOJeOaTeIbHOM KOHTYPE.



3aTtyxaronime AIEKTPOMArHUTHbIE KoJIeOaHusl. BriHyX€HHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUsI.

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

CunyconanbHbld IEPEMEHHBIN TOK. Pe3ncTtop, KOHAEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LIENU CUHYCOUAAIBHOTO NIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3zonanc HanpsikeHuUN.

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

DKOJIOTUYECKUE PUCKU TPU TMPOU3BOACTBE AJEKTpodHeprun. Kynprypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJIEOAHUW OT HHAYKTUBHOCTH H
€MKOCTH KOHTYpA.

OcuuuiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUI.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEpaTopa.

BoiHyX/1I€HHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pesucrop, kaTylika HHAYKTUBHOCTA U KOHAEHCATOP B LEHH IIEPEMEHHOTO
TOKa.

Pe3oHanc npu mnocnenoBaTebHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Y CcTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mojenb JIMHUY 3JIEKTPONIEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne nepeMeHHOro0 TOKa 4epe3 MOCIEA0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 25eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMmpOMaHUMHbLE G0JIHbI.

MexaHnnuyeckrue BOJHBI, YCIOBHS UX pacrnpocrtpaHeHus. llonepeunsie u
IPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)KE€HHUE, MpejoMiieHne, UHTephepeHIus u
mudpakims.

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

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUSI H3JIYYEHHS] DSIECKTPOMATHUTHBIX
BOJIH. B3anMHasi oprieHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JIGKTPOMArHUTHBIX  BOJIH:  OTPAXXEHHUE, TMPEIOMIICHUE,
noJisipu3anysi, HTepdepeHus u qudpaKimsl.

[IIxana 3J1eKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.



TexHuyeckre ycTpoOCTBA M NMPAKTHUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
UHCTPYMEHTBHI, pajap, pajauolpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-
NeYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYIION U
4acTOTOM KOJeOaHUIA.

HUccnenoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPa)XCHWE,
pesioMJIeHUE, MoJspu3anus, udpakius, uHTephepeHITus.

Oo6HapyxeHue nHGPaAKPaACHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHuit
B T1ockoM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokazarenb mnpejaomsieHus. (OTHOCHUTENbHBIM  MOKa3aTelb  MPEJIOMIICHHUS.
ITocTOSTHCTBO 4YAacTOTBI CBETA M COOTHOLIEHME [JIMH BOJIH MPU NEPEXOAe
MOHOXPOMAaTHYECKOTO CBETA YEPE3 I'PAHULLy pa3Jielia IBYX ONTHYECKUX CPEL.

Xon nmyueit B npusme. ucnepcusi cBeta. ClIoXKHBINM COCTaB 0€JI0Or0 CBETA.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

ColOuparomyie ¥ pacceuBarolnue JUH3bL. ToHKas JuH3a. DOKyCHOE
pPacCTOSITHUE W ONTHYECKash CUJia TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM CepUvecKOoi JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIHLHOTO
IIOKa3aTes MPeIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JIMH30M.

XoJ Jiy4a, MPOLIEAIEerO JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoir ocu. Iloctpoenne u300pakeHUl TOYKHM M OTpE3Ka MPsSMON B
cOOMpAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
YcaoBusi HaOmIOAEHNUS MAaKCUMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€pPEHTHBIX HWCTOYHHUKOB. IIpuMepbl Kilaccuueckux
UHTEePHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaximuonHas pemérka. YCIOBHE HAOIIOACHUS
[JIaBHBIX MAaKCMMyMOB MpPU NaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckre ycTpOWCTBA M TEXHOJIOTMUYECKHE IPOLIECCHI: OYKH, JIyTa,
HnepUcKoM, (oToarmapaT, MUKPOCKOI, MPOEKIIMOHHBIN anmapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(GPAKIIUMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs CBETA.

Hab6nronenue noHOro BHyTpEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

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

WccnenoBanue cBOMCTB N300pa)KeHU B JIMH3AX.

Mogenn MUKpOCKoma, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

Hab6nronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON peETKY.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHue MONISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3MepeHune nokazaresis npeioMJIeHUs CTEKIa.

UccnenoBanune 3aBucUMOCTH (DOKYCHOTO DPACCTOSIHUSI OT BellecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[ToydyeHue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3HBI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrnpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6nronenue nudpaximu, nHTEpPEpEeHIINHT U MOISTPU3ALMN CBETA.

N3ydyenne mnonspuzallid  CBETa, OTPAKEHHOTO OT  IMOBEPXHOCTHU
JIUAJIEKTPHUKA.

N3yuenune nuaTeppepeHIINm JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenue nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[TonyueHnne  cnekTpa  M3JIy4eHUsT  CBETOAMOJAa MpU  MOMOIIHU
TUGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

'pannnbpl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. [loctynarsl
CIEHHATBHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. I[IpeoOpaszoBanust Jlopenta.
YcnoBrue npuYMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrUE€d M HMITYJIBCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprusi moKosl.

TexHuyeckre yCTpOWCTBAa M TEXHOJOTMYECKUE MPOLECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4yeHn4eCcKuil HKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa UM DSHEPTUU  PEISITUBUCTCKUX dYacTHl] (110
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM IT0JIE).

Pasznea 7. KBantoBast pusuka.



Tema 1. Kopnyckyaapno-60an060ii oyaausm.

PaBHOBecHOE TemiIoOBOe u3NyueHUE (M3IydyeHue abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YACTHOCTH, JaBJI€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpa)arolryio mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonHoBeie cBoricTBa yactull. Bonubl e bpois. [nrHa BomHbl ne bpois
U pa3Mephl 00JIaCTH JIOKadW3allMM JBIOKYyIIeHcs vacTuilsl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cnenuduka U3MEPEHUN B MHKPOMUDE. CooTHomeHus
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckne ycTponucTBa U TEXHOJOTMYECKHE MPOLIECCHI: CIIEKTPOMETP,
dboTodeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanne 3aBUCUMOCTA  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBEILLEHHOCTH.

Cseroauon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanue dhoTopesncropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddexra.

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

Tema 2. Duzuka amoma.

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

[Toctynatet bopa. M3nyuenue u morniomeHne (GPOTOHOB TpH TEPEXOje
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUU aTOMA BOJIOPO/A.

CnoHTaHHOE M BBIHYXKJICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUUYECKHUE ITPOLECCHI: CIIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

HabmroneHune nuHEHYaTHIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBHE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OrnpeneneHue JIMHBI BOJIHbBI JJA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Ha6nronenue muuaeityaToro cnekrpa.

UccnenoBanne coekTpa pa3peKEHHOr0 aTOMAapHOrO0 BOJOpOJAa U
M3MEpeHHe MoCcTosTHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u I1EMEHMAPHBLIX YACHUY.

Hyxnonnas moxens snpa ['eitzendOepra—Banenko. 3apsiy siapa. MaccoBoe
qucio sapa. U3ortomnst.



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

3aKOH paJMOAaKTUBHOIO pacraja. PaguoakTUBHBIE M30TONBI B IPHUPO/IE.
CBOIICTBa HOHU3UPYIOUIETO M3Iy4YeHUs. BirsHue paguoaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctrecTBeHHBIN QoH uznydyeHus. Jlozumerpus.

DHeprus CBsA3M HYKIJIOHOB B sifipe. SAnepHbie cuibl. Jleext maccsl spa.

Anepnsle peakuuu. J[leneHne u cuHTE3 SAAEp. SOepHbIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEpPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACHEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaliy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHII.

dyHAaMEHTAIIbHBIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI W JICITOHBI.
[IpencraBnenune o CtanmaptHoN Moaenu. KBapk-TiirooHHas MOJEb aJpPOHOB.

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

EnuncTBO mznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SOEpHBI peakToOp, TEPMOSAEPHBIM pPEaKTOp, aTOMHAs
6omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTUIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaUYE€HHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (GU3HUKU [JIi OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuii. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAJAMOTEIECKOIbI, BHEATMOC(EepHast aCTPOHOMHUSI.

Bup 3Bé3mHoro neba. Co3Be3aus, sipkue 3BE3/bI, UIAHETHI, UX BUIUMOC
JBH)KCHUE.

ConHeuHas cuctema.

Counnrnie. CosiHeuHast akTUBHOCTb. MicTouHuk sHeprun CosHIIA U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKU. [lnarpamMma «CIEKTpaibHBII
KJIaCC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY» ISl 3BE3]] TJIaBHOUM MOCJEeN0BaTEIbHOCTH. BHYTpeHHee
ctpoeHue 3BE311. COBpeMEHHBIE MTPEACTABICHUSI O MPOUCXO0XKICHUHU U 3BOJIOLINHU
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Mnineunsiit [Iyte — Hama I'anaktuka. [lonoxenue u nuxenue ColiHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapel. UEpHBIE ABIPHI B
S/Ipax TaJIaKTHUK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa66ma. PazGeranwue
rajnakTuk. Teopus bosbiioro B3peiBa. PeukToBOE M3MydeHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3THOTO HeOa HEBOOPYKEHHBIM rJ1a30M c
HCIIOJb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUUN ISl ONPECICHUS MOJ0XKEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBI.

HabGmonenuss B Teneckon JIyHBI, TUIaHET, TYMAaHHOCTEH W 3BE3MHBIX
CKOIUIEHUM.



DU3NYeCKUI NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AQHAJIOTOBBIX W WU(GPOBBIX H3MEPUTENHHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCONIOTHBIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BearnunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEN
(¢u3MUecKX BEIUYMH, MPOBEpPKa MPEAJIOKEHHBIX TUIOTEe3 (BHIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKUX paslienax «YUYEHUYECKHH OSKCIICPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

O06o001maronee NOBTOPEeHHUE.

O6oOmieHue W cuUcTeMaTu3alis  COJIepXaHUs — pasfielioB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMHKAY,
«InexkrpoauHamukay, «Konedbanust u BOJHbBDY, «OCHOBBI CIEIUATBLHON TEOPHUH
OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «IJEMEHTH aCTPOHOMUU W
acTpoU3uKm».

Ponp Qusukum U acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIBHOW M JTUYECKOU cdepax NesTeIbHOCTH YeJIOBEeKa, POJb U MECTO
GU3NKKM U acCTPOHOMHUM B COBPEMEHHOW HAy4yHOM KapTUHE MHUpa, 3HAYCHHUE
OMHCATENIbHON, CHUCTEeMATH3UPYIOIIEeH, OOBICHUTENLHON M MPOTHOCTHYECKOU
byHKIMNA (HU3MYIECKON TEeOpHuH, Pojb (PU3NUECKOW Teopud B (HOPMHUPOBAHUU
IpEACTaBICHU O (PU3NYECKONW KapTUHE MHUpPA, MECTO (U3UYECKON KapTUHBI
MHUpa B 00IEM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
IpUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenune «kypca ¢usuku yriyonéuHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€H C
KypcamMu MaTeMaTUKU, OMOJIOTHH, XUMHUH, TeOrpauu U TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3YYEHUEM MeMmo00s
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbId (QakT, TrHUNore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOIIOJeHUe, HKCIEPUMEHT, MOJEINPOBaHUE,
MOJIeNIb, U3MEPEHHUE, MOTPENTHOCTH W3MEPEHU, H3MEpPUTEIbHBIC MPUOOPHI,
rugpoBast 1aboparopusi.

Mamemamuka: pelIEeHUE CHUCTEMbl YpPABHEHUH. TpPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMU HA OCH KOOPIUHAT,
clokeHue BeKTOpoB. [IpomsBomHbie 3neMeHTapHbIX (QyHKIUH. [IpusHaku
MoI00MsT TPEYTOJIbHUKOB, OMpENeNieHre IUIONIAId TIOCKUX (Quryp u oobéma
TeI.

buonozus: >nextpudeckue SIBICHUS B JKUBOU MPHUPOJIE, KOJeOaTeIbHbIE
JIBIKCHUS. B KUBOW MPHUPOJE, SKOJOTMUECKHE PHUCKUA MPU TPOU3BOJCTBE
ANEKTPOAHEPTHH, BJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl,
yAbTPa3ByKOBasi JUAarHOCTUKA B MEAUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOMU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KpHCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

T'eocpagpua: wmarnuTHbie TONIOCA 3€MJIM, 3aJ€XKH MAarHUTHBIX PYI,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozcusn: NPUMEHEHHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMATrHHUTOB,
ANEKTPOABUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1EUb,
JUHUM  DJIEKTpPONEpeaayd, d3JEKTPOJBUIaTellb, paaap, pPaguoONpUEMHUK,



TEJIEeBU30p, aHTeHHa, TeneoH, CBY-meub, yiabTpa3ByKOBas IUAarHOCTUKA B
TEXHUKE, MPOCKIIMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBbIE PUEMHUKH, SJIepHAsi SHEPTeTUKA U JKOJOTUYECKUE aCHEKThI €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOI'PAMMbLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTAaThl OCBOCHHUSA YuyeOHoro mnpenmera «Duszmka»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJULIMUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA,
pacUIMpEeHHUE >KU3HEHHOTO OMbITa U ONbITa JESITENIbHOCTH B MPOIEcce
peanu3alid OCHOBHBIX HAaIPaBJICHUW BOCHUTATEIILHOW NESITEbHOCTH, B TOM
YHCJIe B YACTH:
rPa’JAaHCKOT0 BOCIIUTAHMSA:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYArOMIerocs Kak

AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOI0 00IEeCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEUYECKUX TyMAaHUCTHUYECKUX M
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTM COBMECTHYIO JCSTEIbHOCTH B  HMHTEpecax
IPXJAHCKOTO  00IlecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3alnu;

e yMEHHE B3aMMOJICHCTBOBATh C COIMUAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSATEIHHOCTH.

NATPUOTUYECKOT0 BOCTIMTAHUS:

e CchOPMHUPOBAHHOCTh  POCCHHMCKON  TPaXKIAHCKOW  HMJICHTHYHOCTH,
NaTPUOTU3MA,

e IICHHOCTHOE  OTHOIIEHME K  TOCYJapCTBEHHbIM  CHMBOJAM,
JTOCTIKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIOCOOHOCTH OIEHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIE
pEIIeHUs, OPUEHTUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy MyIIETO.

ICTETHYECKOT0 BOCITUTAHMS:

e DOCTETUYECKOE OTHONICHHE K MHPY, BKIIOYas OCTETUKY HAYIHOTO

TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPY/J0BOIr0 BOCIIUTAHMSI:

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 TUTAHBL;

e TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO B
obnacTu GU3UKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCITUTAHMS:

e chOpMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
TJI00QTBHOTO XapaKkTepa dKOJIOTUUECKHUX MPOoOIeMm;

e IUIAHMPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOILIEH Cpelie Ha
OCHOBE 3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEUECTBA;



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

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

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

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jiornyeckue 1ecTBHA:

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

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

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B paccMaTpHUBaeMbIX
(U3NIECKUX SBIICHUSX;

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

BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATH PUCKH MTOCIICICTBUH JIEATEILHOCTH;
KOOPAWHHUPOBATh W BBINOJHATE padOTy B YCJIOBHSIX peajgbHOTO,
BUPTYAIBHOTO ¥ KOMOWMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBINUICHHE TIPH PEIICHUW  KU3HCHHBIX
pooIeM.

Ba3oBrle ucciiegoBareLCKue 1eMCTBUSA:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBHIMU TMOHATUAMH U
MeTOIaMH (PU3NYECKON HAYKU;

BJIAJETh HaBBIKAMH  Y4EOHO-UCCIEAOBATEILCKOM W TPOEKTHOM
NeSITeIbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pelIeHUsl 3aaad (PU3nIecKoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHbIX METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlMY, TMPeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YUCJIE TIPHU CO3JaHUU YUEOHBIX 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
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pPe3yiIbTaThl,
KPpUTUYECKH  OICHWBAaTh HMX  JIOCTOBEPHOCTh, TMPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (PopMyIHMpoBaTh COOCTBEHHBIC 3a/laud B 0Opa30BaTEIBHON
NeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTHh 3HAHHWS MO (U3MKE B MPAKTUUYECKYIO 00JIacTh
KU3ZHEICATCIHOCTH;

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:

BJIaJ€Th  HABBIKAMHM  TOJIy4eHHs  WH(OpManmuu  (PU3MYECKOro
collepKaHUsI M3 HCTOYHHKOB pA3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYUIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelCcTBA HMHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B pEHICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1ady C COOJIOJIEHHEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO CONECPKAHUS B PA3IMUHBIX (hopMaTax ¢
y4€éTOM Ha3zHAYeHUs MH(POpMAIMKM WU IEJEBOM ayJIUTOPHH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJISATh OOIEHHE Ha YypoKax (U3UKM W BO BHEYPOUHOU
NeSITeHHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMST4arh
KOH(DIIUKTHI;

pa3BEPHYTO H  JIOTUYHO M3JlaraTb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh M MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JCUCTBUH C Y4ETOM
001X MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJICHA KOJUICKTUBA;
OpPUHUMATh 1EeTM COBMECTHOM JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHWIO: COCTaBJISTH IUJIaH
NEUCTBUM, pAaCIpelesATh POJAM C YYETOM MHEHHUM YYaCTHHKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXJIOT0 YyYaCTHHKA KOMaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3UIIMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETUUECKOE TMOBEJACHUE B Pa3TUUHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BOOOpakeHHE, OBIThH
WHUIIAATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEIHLHOCTh B
obmactn (GU3MKH M aCTPOHOMHH, BBIABISITH IPOOJIEMBI, CTaBUTH H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIbHO  COCTaBIIATh IUIAH  PCIICHHS  PAacuéTHBIX |
KAQ4eCTBCHHBIX 3ajad, IUJIaH BBHITIOJHCHUS IPAKTHUYCCKON pabOThI C
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANOYTCHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacmupsATb paMKd y4eOHOTO TpeaMeTra Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

JenaTh OCO3HAHHBIA BBHIOOpP, apryMEHTHpPOBaTh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalldsiM, BHOCUTb KOPPEKTUBHI B
JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIQJIETh HaBbIKAMHM IIO3HABATEJIbHOM pe(dIeKCHH KaK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUUA U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB
1 OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedICKCUH IS OIGHKH CHUTYallMH, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHWBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHBBI M apTYMEHTBI JPYTUX IPU AHAIN3E PE3YJIbTATOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITUOKH.

B nporecce mocTrkeHNs TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS ITPOTrpaMMBbl 110
bu3uKe I YpPOBHS CpPEIHEro oOIero oOpa3oBaHUsS Yy OOyYaroIIuXxcs
COBEPIIICHCTBYETCSI ~ DMOIIMOHAJBHBIA ~ MHTCIUICKT,  IPEAIoJIararoniui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAJIBHOE  COCTOSIHME, BUJIETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBAHUS,  BKIIIOYAIOIIETO  CAMOKOHTpPOJIb,  YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBENEHUE, CIIOCOOHOCTH
aanTUPOBATbCS K OMOIMOHAIBHBIM HW3MEHEHUSM U TPOSBISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOYAIONIICH CTPEMJICHHE K JIOCTHUKCHUIO
eI U yCIeXy, ONTUMH3M, MHUIIMATUBHOCTh, YMEHHE JEWCTBOBATD,
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

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

COIMAIBHBIX HABBIKOB, BKJIOUYAIONIUX CIIOCOOHOCTh BBICTPaMBaThH
OTHOIIEHUSI C IPYTUMU JIIOJABMH, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspemiaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:



NOHUMAaTh pPOJIb (PU3UKK B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OSTHUYECKON cdepax [AesiTeNbHOCTU
YeJIoBeKa, poJib U MECTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEILHON M MPOTHOCTUYECKOU (DYHKIUN (HU3NUECKON TEOpUU —
MEXaHUKHA, MOJEKYJISIpHOH (QU3MKM W  TEPMOJMHAMHKH, POJIb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTABICHUN O (puzmyeckoi
KapTUHE MUDA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): MHEpLHUabHAs CHCTeMa OTCuéra, aOCOJIOTHO
TBEPJIOE TEJIO, MaTepualbHas TOYKA, PAaBHOYCKOPEHHOE [BHXKECHUE,
CBO0OJHOE TajieHHe, abCOMOTHO ympyras aedopmalus, abCOTHOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJCIHU Trasa,
KUAKOCTH U TBEPAOTO (KPUCTALIMYECKOTO) Teja, WACAIbHBIA Tras,
TOYEYHBIN 3aps, OAHOPOIHOE IEKTPUUECKOE I10JIE;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATh MEXAHWYECKHUE IMPOIECChl U SIBICHUS,
UCIIOJIb3YySl ~ OCHOBHBIE  IIOJIOKEHHUSI M 3aKOHBl  MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHHUS, (DOPMYJIbl KUHEMATUKU
PaBHOYCKOPEHHOTO  JIBIKEHMsI, TMpeoOpasoBanus [amumes  yis
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HproOTOHA,  IpUHIMUII
OTHOCHUTEJILHOCTU ['aynniiesi, 3aKOH BCEMHUPHOIO TITOTEHUs, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON IHEPTUH, CBSI3b pabOThI CHUIIBI
C U3MEHECHHEM MEXaHMYECKOW DHEPIUH, YCIOBUS PAaBHOBECHUS TBEPAOTO
Tena), MPU ATOM HMCIOIB30BATh MATEMATHYECKOE BHIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSI ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuii ['amuies;, BTOporo u TpeTbero 3akoHOB HbroTOHA,
3aKOHOB COXPAHEHUS HMITYJIbCAa U MEXAHWYECKOM SHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUSI;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIOJIb3ysl OCHOBHbIE mnoyo)keHUsT MKT u 3akOoHBI MOJIEKYJISIpHOU
GU3MKK W TEPMOJWHAMUKHU (CBSI3b JABJICHUSI WJCATBHOTO Ta3a Co
CpEeIHEW  KHHETUYECKOM DHEpPrueu  TEIJIOBOIO0  JIBMKEHUS U
KOHLICHTpAllUEX €ro MOJIEKYJ, CBsS3b TEMIIEpATypbl BELIECTBA CO
CpeHEeW KUHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro 4YacTHL,
CBSI3b JIABJICHHUS MICAJIBHOIO Ta3a ¢ KOHUCHTPALMEW MOJIEKYJI U €ro
TeMIeparypou, ypaBHenne MenaeneeBa—KiianelpoHa, nepBblii 3aKOH
TEPMOJANHAMHUKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIJIOBBIX MPOIIECCAX),
[P 3TOM MCIIOJb30BaTh MATEMAaTHUYECKOE BBIPAXKECHUE 3aKOHOB,
yKa3bIBaTh  YCIIOBUS NPUMEHUMOCTH ypaBHeHUs MeHzaeneeBa—
Knaneripona;

aHATM3UPOBATh U OOBSCHATH DJIJICKTPUUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIEC  TOJIO)KEHUS W  3aKOHBl  AJIEKTPOAMHAMUKHU  (3aKOH
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, moTeHIUAIIbHOCTh
3JIEKTPOCTATUYECKOIO MOJIsl, IPUHLMI CYNEPHO3ULIMU SIICKTPUUECKUX
MOJIEH, TIPU 3TOM YKa3bIBasl yCJIOBUS NMPUMEHUMOCTH 3akoHa KyiioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIICHUS: 3aKOHBI OMa JJisl yyacTka
LeNu U U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyma—Jlenua,
npasuiia Kupxroda, 3akonsr @apajaes 1uist 31€KTpOIn3a);



ONMKCHIBATh (PU3NYECKHE TPOLECCHl U SIBJICHUS, UCIOJIb3YsS BEITUYUHBI:
nepeMelIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI Tell,
CUla, MOMEHT CWJIbl, JaBlieHHE, [OTEHIUalIbHAs  DHEPrus,
KUHETUYECKasi »HEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbIL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUjla YIPYTrOCTH,
Cuja TPEHHs, MOIIHOCTh, PHEPrUs B3aUMOJECHCTBUS Teja C 3eMIEN
BOM3M €€ MOBEPXHOCTH, PHEPrusi ynpyrou aedopmanuiu MpyKUHbI,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHAas Temreparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI JHEPrusi HACATbHOTO OJHOATOMHOIO
raza, paboTa HAEaJbHOIO Ta3a, OTHOCUTEIbHAS BIAXHOCTh BO3/1yXa,
KIIZl wnpeansHOTO TEIUIOBOTO —JABHraTells; 3JICKTPUYECKOE IIOJIE,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  MOJS,  HANpsSKEHHOCTh  IOJIA
TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B BaKyymMeé U B
JTUDJIEKTPUKE, TMOTEHIMANT AJIEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh
MOTEHIINAJIOB, AJICKTPOJBIKYINAs CHJIa, CUJa TOKa, HaNpsKeHUeE,
MOIIIHOCTh TOKa, JJIEKTpUYecKass €MKOCTb IUIOCKOTO KOHJIEHCATOpa,
COTPOTHUBJICHUE YUYaCTKa IIETH C MOCJIEI0BATEIbHBIM U MapaljIeIbHbIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPIrUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHWS  (PU3UYECKUX  SBICHUM:
MEXaHUYECKOE JIBIJKCHHME, TEIJIOBOE JIBIJKEHHME 4YacCTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBeECcHE, OpOYHOBCKOoe  JBWXeHHE, auddys3us,
UCIIapeHue, KUMIEHWEe U KOHJCHCAIUsl, TUIABJICHHE U KPUCTAJIN3alUs,
HaIPaBJICHHOCTD TerIonepeaun, AIEKTPU3ALIUS TeN,
AKBUINIOTEHIIMAIbHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BETUUHHBI
OT JAPYIrOM C WCIHOJB30BAHUEM IMPSAMBIX HW3MEPEHHUM, IPU OTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpOBaATh pe3yibTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAEC TpadukoB ¢ ydETOM
aOCONIOTHBIX  TMOTPEITHOCTEW HM3MEpPEeHWH, JeJaTh BBIBOJBI IO
pe3yibTaTam HCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHbBIE M3MEpEHUs (DU3NYECKUX BEIMYMH, TPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHMUIA;
IPOBOJUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUIIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYYEHHBIE PE3YIbTATHI U JEJIaTh BHIBOJ O
cTaTyce MpeJIOKEHHOM THTIOTE3HI;

coOmoaTh  mpaBwia  O€30MACHOTO  TpyAa TpH  TIPOBEICHUU
MCCIICIOBAHNI B paMKaXx y4eOHOro OSKCNEPHMCHTA, MPAaKTHKyma H
y4eOHO-HCCIICJOBATEIBCKON M MPOCKTHOM  JEATENBHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOMCTB U  JIaDOPATOPHOTO
000pyI0BaHUS;

pemaTrh pacu€THhIC 3aJa4d C SBHO 33aJaHHOM W HESIBHO 3aJlaHHOU
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCJIOBHUSI 000CHOBBIBAThH
BBIOOP (M3UYCCKOM MOJENIH, OTBeYaromield TpeOOBaHUAM 3ajauw,
MPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(bu3HUeCKMX TEOpUl MPHU HMCIOJIb30BAHUM MATEMAaTHYECKUX METOJI0B
perieHusl 3ajad, MPOBOJAUTHL PAcUu€Thl HAa OCHOBAHWHM HMMEIONTUXCS
JAHHBIX, AHAJU3UPOBATH PE3YNbTATBl M KOPPEKTHPOBATH METOBI
perieHus ¢ Y4ETOM MOJTyYEHHBIX PE3YJIbTATOB;



pemaTth Ka4eCTBEHHBIC 3a/ladyd, TpeOyroIliue MpUMEHEHUS 3HaHWH U3
pasHBIX pa3leloB Kypca (pU3WKH, a TakKe WHTETpald 3HAHUU W3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaWBaTh
JIOTHYECKYIO IIETIOUKY PAacCYKICHUN C OMOpO Ha M3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

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

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

aHAIM3WPOBaTH W OICGHWBAaTh  TIOCICACTBHS  OBITOBOM U
POU3BOJCTBEHHOM  JEATEIBHOCTH  4YEJIOBEKa,  CBSI3aHHOM ¢
(bu3HMUEeCKUMU TIPOLIeCCaMU, ¢ TO3UIIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTAaBICHUNA O PAIMOHAIILHOM MPUPOJIONOIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJB30BAHUU JIOCTMXKCHUM HAyKW U TEXHOJIOTHH IS
JabHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOoThHI ¢ HHGOpMAILIHEH PU3UYECKOTO
CoJlepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIS TOUCKA, MEPepadOTKU M TMPEIbSABICHUS yuyeOHOU U
HAYYHO-TIOMYJISIPHOM uHbopMaIu, CTPYKTYPUPOBAHUS u
UHTEpIpeTanuid  uHGOpMAIMK,  MOJIYYEHHOM U3  pas3IMyHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIYyYaeMyr UH(MOPMAIUIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCSl 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UHPOPMAIIUK;

OpOSBJISITH ~ OPraHU3AIMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO MPUOOpETEeHUsT HOBBIX 3HAHUNW B TIpolecce
BBITIOJIHEHHUS TPOCKTHBIX U yU4eOHO-HCCIIEIOBATEIHCKUX paldoT;
paboTaTh B TpYIIEe ¢ WCIOJHEHHWEM PAa3JIMYHBIX COIMAJBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacHpenemsiTh
JeSITeIbHOCTh B HECTAaHAAPTHBIX CHUTYallMAX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAaeMON
poOJIeMBI;

MPOSIBJISITH MOTHUBAITMIO K Oyaymied mpodecCHOHATBHON A TENbHOCTH
MO CTIEIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOhUIIs.

K xonmy obOyuenust B 11 knacce mpenMeTHBIC PE3yJbTaThl Ha YTIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCS YMEHHUIA:

MMOHUMATh POJb (PU3MKK B DKOHOMHYCCKOM, TEXHOJIOTHYECKOM,
COIMAIBHOW M JTHYECKOW cdepax NeaTeTbHOCTH YeJIOBEKa, POJb U
MecTo (U3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb
ACTPOHOMHU B IMPAKTUYECKOU AECATEIIBHOCTU YEJIOBEKA U JaJIbHEUIIEM

HAaYYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEILHON U MPOTHOCTUYECKON (DyHKITUN
¢us3nueckoil TeOpUuM — OICKTPOJAMHAMHKHU, CHEIUAIBHOU TEOpUHU

OTHOCUTEJILHOCTH, KBAHTOBOW (DU3WKH, POJIb (PU3NUECKOW TEOpHH B
(bopMHpPOBAHNY TIPEACTABICHUA O (PU3MUECKOUW KapTHHE MHUpa, MECTO
¢us3nueckoii KapTUHBI MHpa B OOIMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUIA O IPUPOJIC;



paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): OJHOPOJAHOE JJIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYECKU
MasITHUK, UJCAIbHBIA NMPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI,
UJcaIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJENEeH aToma,
aTOMHOTO sIJpa ¥ KBAHTOBOM MOJIENIN CBETA;

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

aHAIN3UPOBATh U OOBACHITH AIEKTPOMATrHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI JJIEKTPOJAUHAMUKUA U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTPUYECKOro 3apsiga, cuiaa Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMATrHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B DJEMEHTE OJJIEKTPUUECKOW IIEMU CO CKOPOCTHIO
U3MEHEHHUS  CHUJIbI  TOKa, IIOCTYJaThl  CHENUaJIbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIC TIPOLIECCHI M SBJICHMUS,
UCIIOJIb3Ys TIOJIOKEHHSI KBAHTOBOW (M3HMKK (ypaBHEHHE ODWHINTEHHA
st potodaddexra, mepBbli U BTOPOM moCTyiaThl bopa, npuHIUI
COOTHOIICHHS HeomnpeneneéHHocTel [ eizenOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO ¥ MAaCCOBOTO YHCEN U SHEPTHUH B SJEPHBIX PEAKIUIX, 3aKOH
PaAMOAaKTUBHOTO pacmaia);

OMKCHIBATh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCTOIb3Ysl BEIUYHUHBI:
HaANPsHKEHHOCTD AIEKTPUIECKOTO O, MOTEHITHAI
AIEKTPOCTATUYECKOTO TOJIA, pPa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TIOJisi, MarHUTHBIN
MOTOK, cwia Awmrmepa, HWHAYKTHBHOCTb, OJJIEKTPOIBMXKYIIAs CHIIA
CAaMOMHAYKIIMHM, SHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISTUBUCTCKUM  WUMITYJIbC, TIOJIHAsE OHEPTUs, DHEPrus  IOKOS
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl apa, SHEPTUsI CBSI3H SIIPa;

OOBACHATH  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHTYKITUS, CaMOMHIYKITHS, pe30oHaHC,
uHTepPEpEeHINs BOJIH, IU(pakius, AUCIEPCUs, MOJTHOE BHYTPEHHEE
otpaxenue, (orosnekrpuyeckuii 3pdext (dporodrddexr), anbda- u
OeTa-pacniajipl siep, raMMma-u3aydeHue snuep, Gu3nuecKue MPUHIIUIIBI
CIEKTPaJIHLHOTO aHaJIn3a M paboTHI J1a3epa;

OTIpeeNATh HAMPaBICHUE WHAYKIIUU MAarHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHia;

CTPOUTh HU300paKEHUE, CO37AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOMU
JIUH30M, ¥ PACCUYUTHIBAThH €T0 XapaKTEPUCTUKHU;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE MOHSATHS, TEOPUH U
3aKOHBI 11 aHajgu3a W OOBACHCHUS (U3UYCCKHX IIPOIIECCOB,
MIPOUCXOJISIININX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTAJIAKTHUECKON
cpene; ABKSHHSI HEOCCHBIX Tel, DBOIIONNH 3BE3]] U BeeneHHol;
MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEITUYHH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3YJbTAThl TOJTYYEHHON 3aBUCUMOCTH
(¢u3nyecKkux BEIMYUMH B BHUAE TpapuKOB C Y4ETOM aOCOIIOTHBIX



NOTPEIIHOCTE  M3MEPEeHMM, JeJaTh BBIBOABI IO  pe3yJibTaTam
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMpATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJUTH  OMNBITHI [0 MPOBEPKE  MPEIOKEHHOM  THIOTE3bI:
IUTAHUPOBATH HKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYYEHHBIE PE3YJIbTAThI U JEJIaTh BHIBOJ] O
cTaTyce MpeyioKEeHHOM TMIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  MNPOBEJECHUU
UCCJIEIOBAHUI B paMKax y4eOHOro HKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1AOOPATOPHOTO
000py10BaHUS;

pemiaTh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJ]aHHOM
¢du3nuecKkoil MOJENbIO: HAa OCHOBAaHMM aHallM3a YCJIOBHUS BHIOMpATH
(du3nueckrue MoJIeNu, OTBEYaIOIINe TPEOOBAHUSM 3a/lauu, PUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI (PU3UUECKUX TCOPUI
OpU  HCMOJIb30BAaHUM MATEMAaTHUYECKHX METOJOB pEIICHHs 3ajad,
OPOBOJAUTH  pacu€Thl HAa  OCHOBAHUM  UMEIONIMXCS  JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pemniaTh KaueCTBEHHBIC 3aJlayu, TPEOYIOIIHE MPUMEHEHWs 3HAHWM W3
pPa3HBIX pas3feioB Kypca (PU3MKH, a TaKKe HUHTETpalld 3HAHUN U3
IPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAWUBATH
JIOTUYECKYIO IIETI0YKY PaCCYkKICHHUI C OMOpON Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

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

OPUBOJUTH TMPUMEPHI BKJIAla POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JIEATEIIbBHOCTH  YEJIOBEKA,  CBSI3aHHOM  C
(bu3HUecCKUMU TPoIeccaMu, ¢ TO3UIUNA IKOJIOTHYECKON 0€30MacHOCTH,
MPEACTABICHU O pPaAlMOHAIBHOM TPHUPOAOIOIH30BAHNN, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUN JTOCTYDKCHUM HAYKW U TEXHOJIOTHH IS
JATBHEHUIIIETO pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

MIPUMEHSThH Pa3IUYHbIC CITOCOOBI paboThI ¢ MHMOPMAITHEH PU3NIECKOTO
CoJlepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTOJIB30BaTh COBPEMEHHbBIE HH(DOPMAITMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEPepadOTKH M TMPEAbABICHUS yuyeOHOU W
HAy4YHO-TIOMYJISIPHOM uHbOopMaI, CTPYKTYPUPOBAHUS u
UHTEpOpeTanuu  WHQOpMAIMK,  MOJYYEHHOW W3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTYYaeMyH0 MH(OPMALHIO
U OIICHWBATh €€ JOCTOBEPHOCTHh KaK HAa OCHOBE WMMEIONIMXCS 3HAHHM,
TaK 1 Ha OCHOBE aHAJIN3a UCTOYHUKA UH(POPMAITNK;



NpOSIBIISITh ~ OPTaHW3allMOHHBIE W TO3HABAaTENbHBIE  YMCHUS
CaMOCTOSITEIFHOTO MPUOOPETeHHsST HOBBIX 3HAHWW B  IpoIecce
BBITIOJTHCHHSI IPOCKTHBIX U yUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpyNIe C WUCIOJHEHHEM pAa3IMYHBIX COIUATBHBIX POJICH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIBL,  PalMOHAIBHO  PACIPEACTSATH
JCSTEIbHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB TPYIIHI B PEIICHUE pacCMaTpUBAEMOM
poOJIeMBI;

NPOSIBIISITh MOTHBAIIMIO K Oyaymiel nmpodeccnoHaIbHON NeATeIhbHOCTH
o CTHCTIHATEHOCTSIM (U3UKO-TEXHUIECKOTO pouIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoaunuecTBO 4acoB
HaunMeHnoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypPChl
I padoThI padoThI

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

Hayunblii MeTO1 TO3HAHUS

bubmuorexa [IOK

1.1
IIPUPOJBI 6 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Paznen 2. MEXAHUKA
bubmnoreka IIOK
21 Kunemaritka 10 1 https://m.edso00.ru/f16b68d7
bu6anoreka LIOK
22 Huraniica 10 https://m.edso0.ru/f16b68d7
N bubmuorexa [IOK
23 Cratika T8EpAOTO TeNa S 1 https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Wroro no pazueny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOIUHAMUKA
OcCHOBBI Bt OK
3.1 MOJIEKYJIIPHOKMHETHYECKOU 15 1 nosmorexa [

Teopun

https://m.edsoo.ru/f16b68d7
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3.9 Tepmoannamuka. TeroBbie 20 Bbu6mmoteka [JOK
' MaIlUHbI https://m.edso00.ru/f16b68d7
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 14 bubnuorexa LIOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. 9JIEKTPOJIMHAMUKA
bubmnoreka IIOK
41 dueKTputieckoe nose 24 https://m.edsoo.ru/f16b68d7
492 m N . o4 bubmnoreka IIOK
' OCTOAHHBIH STCKTPIACCIAI TOK https://m.edsoo.ru/f16b68d7
43 T 5 bubmuorexa [IOK
' QI B PASIIAHRI cpelax https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBNYECKU TIPAKTUKYM
. but6mmoreka [IOK
>1 DusiHieckiit MpaKTHicyM 16 16 https://m.edso0.ru/f16b68d7
Hroro 1o pasneny 16
P 10 bubmuorexa [JOK
S3CPBIOS BpEMA https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10O 170 16

[TPOT'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

HaumeHoBaHuUe KosauuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznen 1. JIEKTPOJINHAMUKA
bubmuorexa [JOK
11 Marmutioe e 14 https://m.edso0.ru/39859¢ef1
12 DneKTpoMarHuTHas 13 1 bubnmnoreka [HOK
' WHIYKIMS https://m.eds00.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
21 MexaHudeckue 10 bu6nuorexa [IOK
' KoJIe0aHusI https://m.eds00.ru/39859¢f1
59 DNIEeKTPOMarHUTHBIE 15 bubnmnoreka [JOK
' Kose6anus https://m.eds00.ru/39859ef1
Mexanuueckue u
2.3 ANIEKTPOMATrHUTHBIE 10 1 bubmmorexa [TOK
' P https://m.eds00.ru/39859ef1
BOJIHBI
bu6nuorexa [IOK
24 Onrika 25 1 https://m.eds00.ru/39859¢ef1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bubanoreka LJOK



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

https://m.edso0.ru/39859f1

Hroro no pazneny )
Pasznen 4. KBAHTOBAS ®U3UKA
41 KopnyckynsapHo- 15 bubmmoreka [JOK
' BOJIHOBOU JTyaiu3M https://m.edso0.ru/39859ef1
bubmnoreka IIOK
4.2 Pusnka aroma 5 https://m.eds00.ru/39859¢f1
®duzrka aTOMHOTO SIpa
4.3 U 3JIEMEHTAPHBIX 5 Bubmorexa ITOK
' P https://m.eds00.ru/39859¢f1
YaCTUL]
Hroro no pasneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 19 bubnmnoreka [JOK
' ¥ acTpOhH3UKH https://m.eds00.ru/39859¢f1
Wroro no pasaeny 12

Paznen 6. PU3HUECKHAN MPAKTUKYM

6.1 duzndeckuit 16 16 bu6nuorexa [IOK
' IPAKTUKYM https://m.eds00.ru/39859¢f1
Utoro mo pazneny 16

Paszpen 7. OBOBIHIAIOIIEE IOBTOPEHUE

7.1

Cucremaruzanus u
00001IEeHne
MIPEAMETHOT O

15

bubnunorexa LIOK
https://m.edso0.ru/39859¢f1



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

COJICpKaHUs U OTbITA
JESTEIIbHOCTH,
nproOPETEHHOTO IPU
U3y4EHHUH Kypca
¢buzuku 10 — 11

KJIACCOB
Wroro no pazueny 15
bubmnoreka IIOK
P
€3€pBHOC BpEM 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO
170 16

YACOB 110 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgposbie
Tema ypoxka Kontpoabnesie | IIpakrnueckue
n/ Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypcsbl
®duszuka — pyHaaMeHTaabHas HayKa bubmorexa LHOK
1 https://m.edsoo.ru/1beef3
0 MIpUpoe
46
Hayunslii MeTOA O3HAHUS U bubnnorexa [HOK
METO/IbI UCCACAOBAHUS (PU3UIECKUX 1 https://m.edsoo.ru/3a7fde
SBJIEHUM 29
DKCHEPUMEHT U TEOPUs B IIpoliecce bubnuorexa [JOK
no3HaHus npupoasl. Habmoaenue 1 https://m.eds00.ru/34c49
Y DKCIIEPUMEHT B (hU3HKE 931
Crnioco0rl n3MepeHust GU3NYECKUX bubmorexa HOK
1 https://m.edsoo.ru/ca2def
BEJINYUH
03
AOcCoII0THAS 1 OTHOCHUTEIIbHAS bu6mmoreka [IOK
MIOTPELIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/7f18fd
(U3MYECKUX BEIUYNH a3
MonenupoBanue B ¢pusuke. Ponpb u
MecTO pU3UKU B POPMUPOBAHUH bubmmorexa [JOK
1 https://m.edsoo.ru/eabbd

COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON

edl



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

NESITENbHOCTH JIIOIEN

MexaHnuecKkoe IBUKEHHUE.
CucremMa orcuera.

bu6mmoreka [IOK

7 OTHOCHUTENBHOCTh MEXAaHUYECKOTO https://m.edsoo.ru/e9a52f
nskeHus. [Ipsimas u oOpaTHas 02
3a]]a4i MEXaHHUKH
Pannyc-BekTop maTepuaibHON
TOYKH, €r0 MPOCKIIMU HA OCH bubnunoreka [JOK
8 KoopauHaT. TpaexkTopusi. https://m.edsoo.ru/30a10
[lepememienue. Cxopocts. Ux 8a5
IIPOEKIUH HAa OCU KOOPJMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE
bubmuorexa [JOK
9 newkenue. ['paduaeckoe OIUII/ICEIHI/IG https://m.edsoo.ru/89ba7
PaBHOMEPHOTO MPSIMOJIMHEIHOTO 190
JIBYDKEHUS
Crnosxenue nepemeIieHni u bubmorexa LHOK
10 y https://m.eds00.ru/761d1
ckopocren. Pemenue 3agau 8aa
HepaBHoMepHOE BHKEHHE.
MrHoBeHHass CKOPOCTb. bubnmnoreka [JOK
11 Yckopenue. [IpsamonuneiiHoe https://m.edsoo.ru/a9954
JBMKEHUE C TIOCTOSTHHBIM 9a7
YCKOpEHUEM
I'paduueckoe onucanue bubmuoreka [IOK
12 MIPSMOJIMHENHOTO IBUKEHUS C https://m.eds00.ru/b7560

MMOCTOAHHBIM YCKOPCHUCM

bbf



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

CBoOoaHOe mageHue. Y CKopeHue
CBOOOIHOTO MaacHUA. 3aBUCHUMOCTED

bu6mmoreka [IOK

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

bubmuorexa [JOK
JIBu>keHue Tena, OpoIeHHOTO MO/
14 https://m.edsoo.ru/71cbb
YIJIOM K TOPU30HTY
415
KpuBosmHelHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
. bubmuorexa [JOK
VYri0Bast ¥ IMHEWHAsE CKOPOCT.

15 https://m.edso0.ru/33196
[lepuon u yacrora. fbe
LleHTpoCcTpeMHUTENIBHOE U TIOJIHOE T
YCKOpEHHE

bu6mmoreka [IOK
KonTponbhas padota no teme
16 " " https://m.edso0.ru/1242f
Kunemaruka
32e
IIepBb1if 3ak0H HproTOHA.
WNuepunanbHble cUCTEMBI OTCUETA. bubnuoreka [IOK

17 IIpyHIMIT OTHOCUTEIBHOCTH https://m.edsoo.ru/5a9e4
lanunes. HennepuuanbHbie a64
CHUCTEMBI OTCUETA

. bu6mmoreka [IOK
Cuna. PaBHOZIEHCTBYIOIIIAS CHUIIA.

18 . https://m.edsoo.ru/141d3
Bropoii 3akon HeroTona. Macca 837
Bs3aumopeiicteue Ten. Tperui bubmorera [JOK

19 ' https://m.edsoo.ru/57dba

3akoH HproToHa

505



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

[IpuHUUI cynepno3unuu CUil.

bu6mmoreka [IOK

20 Pemrenue 3a1au Ha npuMeHeHue https://m.edsoo.ru/bdf99
3aKoHOB HploTOHA 7fb
3aKOH BCEMUPHOTO TATOTCHHUS. bubnnoreka [HOK
21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON https://m.edso0.ru/9aba2
Y UHEPTHOM MacCChl b0a
Cuia TSOKECTH U yCKOPEHHE bubmorera [JOK
22 YOEop https://m.eds00.ru/22757
CBOOOTHOTO TIAJCHUS
f26
JIBrokeHre HeOECHBIX Te M MX
HCKYCCTBEHHBIX CITYTHUKOB bubmorexa [JOK
23 Y vt i https://m.edsoo.ru/11abfa
[IepBas kocMu4ecKas CKOPOCTb. 0a
3akonsl Kemnnepa o
bubmuorexa [JOK
C octH. 3akoH ['yka. Bec
24 o yrpyr e https://m.edsoo.ru/0ae2c
Tena d84
Cuna tpenus. [Ipupoaa u BUIBI cUl Bubmzorexa LIOK
https://m.edsoo.ru/1fa864
o5 TpeHus. [[BUKCHHE B )KUIKOCTH U a9
Fase ¢ yaCTOM CHIIbI https://m.edsoo.ru/2cb29
COIIPOTHBIICHUS CPEIIBI 676
HaBnenwne. [ mapocraruyeckoe bubmotexa [JOK
26 L P https://m.edsoo.ru/a28aa
nasnenue. Cuna Apxumena 7ad
AOGCOIOTHO TBEP0E TEIO. bubnmoreka [JOK
27 IloctynarenbHo€e U BpallaTeabHOE bubnuoreka [IOK

JIB>KEHUE TBEPJIOTO TeJla

https://m.edsoo.ru/2b95d



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

Sle

MOMEHT CHJIIBI OTHOCHTEIBHO OCH

bubmuorexa [JOK

28 https://m.edso0.ru/653d3
BpaieHus. [1neyo cuibl
459
CrnosxeHue cuil, NpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectu bubmorexa LOK
29 PAOMY TETY- P https://m.edso0.ru/9aa79
Tena. YCIoBUs PaBHOBECHS a7d
TBepAoro Tena. Buasl paBHOBecHs T
bu6mmoreka [IOK
30 Pemenue 3anau https://m.edsoo.ru/dclcaa
c0
KonTponbhas padota no teme bubnuoreka [IOK
31 "Munamuka. CTaTuKa TBEpIOTO https://m.edsoo.ru/9f5a57
Tena" 4c
NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUATbHBIX TOYCK. bubnmnoreka [JOK
32 LlenTp Macc cucTemMbl https://m.edsoo.ru/4bb82
MaTepuaIbHBIX TOUeK. Teopema o 94b
JBM>KEHUH LIEHTpaA Macc
NMnynbe cuitbl 1 U3MEHEHHE bubnuoreka [IOK
33 UMITYJIbCa Tela. 3aKOH COXPaHEHHS https://m.edsoo.ru/13f0a2
uMnynbca. PeakTuBHOE BUKEHUE 21
MoMeHT uMITysibca MaTepUATBHON
Touku. IIpencrasienne o Eubmorexa ITOK
34 P https://m.eds00.ru/d6532

COXpPaHCHUH MOMCHTA UMITYJIbCA B
HECHTPAJbHBIX MOJIAX

eb9



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

bubmuorexa [JOK

35 Pemenue 3amau https://m.edsoo.ru/f7706
de63
Pabora criel Ha MaJIoOM ¥ Ha
KOHEYHOM TE€PEMEILICHUN Bubmuorexa LIOK
36 ' https://m.eds00.ru/91397
I'padmyeckoe npencraBaeHue 4c7
paboThl CHIIBl. MOIIHOCTD CHJIBI T
Kunernueckas sneprus. Teopema bubnnoreka [JOK
37 00 U3MEHEHUN KNHETUYECKON https://m.edsoo.ru/9a5e2
SHEPrUM MATEPHUATLHON TOUKH er4
IlorennuannpHble U
HEMOTEHIMAILHBIE CHJIBI Bubmzorexa LIOK
38 ' https://m.edsoo.ru/554baf
[TorenmanesHas 3Heprus. Bropas cc
KOCMHYECKAsE CKOPOCTh o
Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATHHBIX
. bu6mmoreka [IOK
CHJI C U3MEHEHUEM MEXaHUYECKOMN
39 https://m.edsoo.ru/f57b4e
SHEPTUH CUCTEMBI TeN. 3aKOH 01
COXpaHEHUs MEXaHUYECKOU _
SHEPIUU
Yupyrue u He e
Py YIpyT bubmuorexa [JOK
CTOJIKHOBEHUS. Y paBHEHUE
40 N https://m.edsoo.ru/f30f43
bepuymnnu nyis uaeansHoU b6
JKUIKOCTH T
bu6mmorekxa [IOK
KonTponbHas pabota mo Teme
41 https://m.edsoo.ru/474e7

"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

cda



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

PazBuTue npencrabienuii o
npupo/jie TerioTbl. OCHOBHBIE

bu6mmoreka [IOK

42 https://m.edsoo.ru/b0ad4
nonoxxenus MKT. {uddyzus. 45]?
BbpoyHOBCcKOE nBMKEHHE T
Crpoenue ra3000pa3HbIX, KUIKUX
U TBEPABIX Tell. Xapakrep bubmorera [JOK
43 ' . https://m.edsoo.ru/c44d0
JBWKEHUS U B3aUMOJICHCTBUS 262
4acTHUI] BEIIeCcTBa T
Macca u pazMepsl MOJIEKYII bubnunoreka [JOK
44 (aromoB). KonnuecTBo BeliecTna. https://m.edso0.ru/c5b72
[TocTostHHast ABoraapo ab7
bu6mmoreka [IOK
Temneparypa. Termnosoe
45 https://m.edso00.ru/0070d
paBHoBecue. [Ikana [enbcus 493
bu6mmoreka [IOK
46 Pemenue 3agau https://m.edsoo.ru/1531a
ba5
bu6nmoreka [JOK
47 WUneanbublii ra3. I'a3oBble 3aKOHBI https://m.edsoo.ru/1deb2
367
YpaBHenue Menpeneena- bubmiorexa LOK
48 N https://m.edsoo.ru/8d12c
Knaneiipona. Pemenue 3amau 379
bu6mmoreka [JOK
AGcomtoTHas TemnepaTypa. 3akoH
49 https://m.edsoo.ru/14e02
JanpToHa
dif
50 N3omponeccsl B uAcanbHOM rase ¢ bubnuorexa [IOK



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

IIOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edso0.ru/68878
ds1

I'paduueckoe npeacraBieHue

bu6mmoreka [IOK

o1 M30IPOIIECCOB: U30TEPMa, U30X0Pa, https://m.eds00.ru/13443
n3obapa 27b
bu6mmoreka [IOK
52 OcnosHoe ypaBHenue MKT https://m.edso00.ru/c8094
721
bubmuorexa [JOK
53 Pemenwue 3amau https://m.eds00.ru/10265
a05
CBs13b a0COMIOTHON TEMIIEpaTyphI
TEPMOJAMHAMUYCCKON CUCTEMBI CO
N N . https://m.edsoo.ru/c38af8
54 CpeIHeH KHHETUYECKOM dHepruei 75
MOCTYIATEILHOTO TEIJIOBOTO o
JIBMOKEHUS €€ 4aCTUIl
O06o001eHre U CHCTEMAaTH3aIIHS bubmiorexa LOK
95 . " " https://m.eds00.ru/09d12
3HaHui mo Teme "OcHoBbl MKT fds
bu6mmoreka [JOK
KonTponbhas padota no teme
56 " " https://m.edsoo.ru/13ada
OcuoBel MKT
ds9
TepMonnHaMuyeckasi cucTeMa.
3ajanue BHEMIHUX ycinoBuil ans T/] bu6mmorekxa [IOK
57 CUCTEMBI. BHEIIHNE U BHYTpEHHME https://m.edsoo.ru/5f8d3

napametpsl. Ilapamerpst T/
CUCTEMBI KaK CpEJHUE 3HAYECHUS

8a3



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

BEJIMYUH, OMKUCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camorpou3BobHas penaKkcanus

bu6mmoreka [IOK

58 https://m.edsoo.ru/8ec51
TJI cucTeMsl K TEIJIOBOMY 20
PaBHOBECHUIO T
Mopens neanbHOro ra3a B bubmuoreka [JOK

59 TEPMOJUHAMHUKE. Y CIIOBHS https://m.edso0.ru/29355
MIPUMEHUMOCTH 3TOW MOJETU 001
VYpaBHenue MeHieneena- bubnnoreka [JOK

60 Knaneiipona u BeIpakeHUE JUIS https://m.edsoo.ru/ball?
BHYTpPEHHEH 3HEPrUu 8d0
Bripaxkenue 111 BHyTpeHHEN
SHEPrUuu OJJHOATOMHOI'O bubnuoreka [IOK

61 HJI€AJIBHOTO Ta3a. https://m.edsoo.ru/acscac
KBasucrarnueckue u 15
HECTaTHYECKUE TIPOIECCHI
DnemeHTapHas paboTa B

bu6nmoreka [JOK

TepMOIUHAMUKe. Beraucienue

62 https://m.edsoo0.ru/741d5
paboThl o rpaduKy mpoiecca Ha 738
pV-auarpamme o
Tennonepenada kak crocod
W3MCHCHHUS BHYTPEHHEH SHEPTHH bubmorexa LOK

63 yIp P https://m.edsoo.ru/3d734
TJ1 cuctemsl 6€3 coBepIICHUS 561
paboThI 201

64 KonBexknusi, TeIonpoBOgHOCTD, bu6mmorexa [IOK



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561

U3Iy4EeHUE

https://m.edsoo0.ru/157b5
4cd

KonmuecTBo TEIUIOTEIL.
TemnoéMkocTh Teaa. Y aenbHas u

bu6mmoreka [IOK

65 MOJISIpHAs TETIIOEMKOCTH https://m.edsoo.ru/7ba67
BemiecTBa. Y AeIbHAs TEIUIOTA 355
CropaHus TOTUTMBA
N bu6mmoreka [IOK
Pacuér xonmyecTBa TETUIOTHI pH
66 https://m.edsoo.ru/1db5a
TerIoneperaye
dde
bu6mmoreka [IOK
[TonsTre 06 anrabaTHOM Mpolecce.
67 . https://m.edso00.ru/d8098
[TepBbIit 3aKOH TEPMOAMHAMUKH 824
KonuyecTBo TemioTsl u paboTa Kak bubnuorexa [JOK
68 MepbI U3MEHEHHs BHYTPEHHEN https://m.edsoo.ru/b047a
sHepruu T/I cuctemsl lcd
Bropoii 3akoH TepMOAUHAMUKH IS
bu6mmoreka [IOK
PaBHOBECHBIX U HEPABHOBECHBIX
69 https://m.edsoo.ru/c6f4f4
nporieccoB. HeobparumocTtsb 64
MIPUPOJHBIX IIPOLIECCOB o
. bu6nmoreka [JOK
[TpuHIMITBI TeHCTBHS TETUIOBBIX
70 https://m.eds00.ru/2e945
MammmH. KITJT
513
MakcumansHoe 3HaueHue KIT/1. bubmorexa LOK
71 https://m.edsoo.ru/fe3857
uxn Kapno
b9
72 Pemenne 3agau bu6mmoreka [JOK



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/fe3857b9

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

DKOJIOTHYECKUE ACIIEKTHI
HCITIOJIB30BAaHUA TCIIJIIOBBIX

bu6mmoreka [IOK

73 . https://m.edsoo.ru/9867a
nsurareneii. TemnoBoe aa7
3arpsI3HEHUE OKPYKAKOLIEH CPeJIbl o
bu6mmoreka [IOK
74 Pemenue 3agau https://m.edso0.ru/c8c70
432
O06001IeHNe U CUCTEMATU3 AL bu6mmoreka [IOK
75 3HaHuit no treme "TepMoaguHaMuKa. https://m.edso00.ru/28d62
TermtoBeie MaIuHbL" b3f
KontponbHas paboTa mo teme bubnuorexa [JOK
76 "Tepmonuaamuka. TemioBbie https://m.edsoo.ru/1b6e2
MaIIuHBI" 6c5
ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
77 Hcnapenue u kunenue. Y ienpHas https://m.edsoo0.ru/6f8e67
TeII0Ta MapooOpa3oBaHUs "
HacpiiieHHbie U HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
TJIOTHOCTHU U IaBIICHUS
HACBIIIEHHOTO TTapa OT bubmorexa HOK
78 P https://m.edsoo.ru/f5¢c17d
TEMIIEPATyPhl, X HE3aBUCUMOCTD 02
0T 00bEMa HACKIIIIEHHOTO Tapa. o
3aBUCHMOCTB TEMITEPATYPhI
KHUIICHUS OT JIABJICHHS B KUIKOCTH
79 BnaxxnocTs Bo3yxa. AGcomoTHAs bubnuotexa [JOK



https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/f5c17d02

1 OTHOCUTCIIbHAsA BJIA)KHOCTD

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

bubmuoreka [JOK

80 Pewenue 3anau https://m.edsoo.ru/18e95f
3
Tépnoe Teno. Kpucrammmaeckue u bubnmoreka [JOK
81 amopdHbIe Tena. AHU30TPOIHS https://m.edsoo.ru/20a88
CBOWCTB KPHUCTAJJIOB a03
[InaBneHue u KpUCTATUIU3ALIMSL. bubnuorexa [JOK
82 V nenpHas TEIIOTA IJIaBICHHU. https://m.edsoo.ru/6ee91
CyOmumarust e9f
edopmaruu TBEPIOTO TENA.
Aebop P bu6mmoreka [IOK
Pacrsxenue u cxarue. CnBur.
83 https://m.edsoo.ru/dalaa
Monyis HOnra. [Ipenen ynpyrux b10
nedopmariuit o
TeruoBoe paciIupeHue KUAKOCTEN
U TBEPJBIX TEN. AHTAPMOHU3M bubmorexa [JOK
84 p ' vp https://m.edsoo.ru/7ba5e
TETJIOBBIX KOJIeOaHUN YacTHIl P
BEIIECTBA .
[IpeobOpazoBanue sHEpTUU B bubmorexa [JOK
85 beobp P https://m.edso0.ru/97a06
(ha30BbIX Mepexo1ax
72f
bu6mmoreka [JOK
86 YpaBHEHHE TEIJIOBOTO OaaHca https://m.edsoo.ru/ab152
1fb
K
87 Pemienue 3amau Brbmorexa LO

https://m.edsoo.ru/8ab7f4



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d

od

IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue

bubmuorexa [JOK

88 . https://m.edsoo.ru/b42f1f
101 UCKPUBJICHHON TOBEPXHOCTHIO 97
*)unkoctu. @opmyna Jlammaca o
O06o001IeHNne U CUCTEeMaTH3AIUS
. " bubmuoreka [JOK
3HaHUU 10 TeMe "ArperaTHbie
89 https://m.eds00.ru/0b525
cocTosiHus BemecTBa. ®a3oBbie 75
nepexomant" —
KonTponbhas padota no teme bubnuoreka [IOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/7dc2a
da3oBbIe IEPEXOBI" 739
DnekTpu3anus Tea u eé
MPOSIBICHUS. DIEKTPUUECKUI bubnuorexa [JOK
91 3apsn. JIBa BuJa 3JIEKTPUUECKUX https://m.edsoo.ru/l1aff44
3apsanoB. [IpoBonHuKY, Sf
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DneMeHTapHBIN ANEKTPUIECKUI bubnnoreka [JOK
92 3apsj. 3aKOH COXpaHEHUs https://m.edsoo.ru/f49afd
AIEKTPUYECKOTO0 3apsiaa 24
. bu6mmoreka [IOK
B3aumopeiicTBue 3aps10B.
93 https://m.edsoo0.ru/445b7
Toueunsle 3apsiabl. 3akoH Kynona 746
bu6mmorekxa [IOK
https://m.edsoo.ru/6b87e
94 Pemenue 3amau

c5a
https://m.edso0.ru/08fc19



https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bc

Dnekrpuueckoe noie. Ero

bu6mmoreka [IOK

95 NEUCTBUE HA INEKTPUUYECKUE https://m.edso00.ru/05c6bf
3apsAbI al
Hanpssk€HHOCTB IIEKTPUYECKOro
noJist. [1poGuslit 3apsia. Jluaum bubnunoreka [HOK
96 HanpsHKEHHOCTHU AJIEKTPUUECKOTO https://m.edsoo.ru/3dac6
noJig. OTHOPOHOE AIIEKTPUUECKOE 957
noie
[ToreHmanpHOCTH
ANEKTPOCTATUYECKOTO MO bubmorera [JOK
97 P ' https://m.edso0.ru/80021
Pa3HocThs noTeHuanos u 447
HAIPsHKEHUE o
[ToTenuuanpHas >Heprus 3apsaa B
ANEKTPOCTATUYECKOM T0JIe bubmorexa HOK
98 P ' https://m.edsoo.ru/af5fa3
[ToTeHuman 3MeKTPOCTATHIECKOTO 89
oIS 89
CBs13p HaNPSYKEHHOCTHU OIS U bubnnoreka [JOK
99 Pa3HOCTH NOTEHIIUAJIOB [Tt https://m.edsoo.ru/df7a68
ANEKTPOCTATUYECKOTO OIS 38
[TpunHIMI cynepno3uun bubmorexa HOK
100 P Yiep . https://m.edsoo.ru/Ocfe4a
ANMEKTPUUYCCKUX TTOJICH 6
bu6mmorekxa [IOK
101 | Pemenue 3agau https://m.eds00.ru/5a582

263



https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263

[Tone Toueunoro 3apsana. [one

bubmuorexa [JOK

102 . https://m.edsoo.ru/b297b
PaBHOMEPHO 3apsHKEHHOM cepbl 53
[Tosie paBHOMEPHO 3apsIKEHHOTO IO Bt OK
00BEmy 1mapa. [lone paBHOMEpHO nosmotexa I
103 N . https://m.edsoo.ru/f7a665
3apsKCHHON OECKOHEUHOU oo
MJIOCKOCTH T
[IpoBonHMKY B bu6mmoreka [IOK
104 | snekTpOCTATHYECKOM TOJIE. https://m.eds00.ru/32405
YcnoBue paBHOBECHS 3apsAI0B eab
JIMDIEKTPUKY U TIOTYIPOBOJIHUKH B bubmaorexa LIOK
105 https://m.edsoo0.ru/060eb
AJIEKTPOCTATHYECKOM I10JIE
ab5
Konpaencarop. 21eKTpoEMKOCTh bu6mmoreka [IOK
106 | xonmeHcaropa. DIEKTPOEMKOCTh https://m.edsoo0.ru/845b4
IJTOCKOTO KOHJIEHCAaTOpa 73
[TapannensHOE coeAMHEHKE bubmotexa [JOK
107 https://m.edsoo.ru/d11e8
KOHJICHCAaTOPOB ce?
ITocnemoBaTenrHOE COSTMHEHIE bubmaorexa [JOK
108 COHICHCATODOR https://m.edso0.ru/1992
it p 920
DOHeprus 3apsyKEHHOTO bubmorexa HOK
109 https://m.edsoo.ru/73a34f
KOHJICHCATOpa 18
110 | Pemenne 3amau bubmorexa LHOK

https://m.edsoo.ru/5fb2ac



https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5

b5
https://m.edso0.ru/27434
040

JIBr>keHue 3apsKEHHOM YaCTULIBI B

bu6mmoreka [IOK

111 https://m.edsoo.ru/8341d
OJTHOPOJ/THOM 3JIEKTPHUYECKOM TI0JIE Bac
112 | Pemenue 3amau
O06o001eHre U CHCTEMaTH3aIIH bubmuorexa [JOK
113 | 3HaHWi M0 TeMe "DIEKTPUUIECKOE https://m.eds00.ru/57526
mmone" 03f
KontponbHas paboTa mo teme bubmorexa HOK
114 | P P " https://m.edsoo.ru/cefe90
DIEeKTPUYECKOE T10JIe 00
Cuna toka. [locTosiHHBIN TOK. bubnuorexa [JOK
115 | VYcnoBus cymecTBoBaHuUs https://m.edsoo.ru/23331
MIOCTOSIHHOTO DJIEKTPUYECKOTO TOKA 1b5
bu6nmoreka [JOK
Ucrounnku Toka. Hanpsbxkenne u
116 SIIC https://m.eds00.ru/0839a
A 115
3akon OMa JyIs yd9acTKa menu bubmorexa LOK
117 4 Hemt: https://m.edsoo.ru/f14f25
DNEeKTPpUUIECKOe COTIPOTUBIICHNE le
3aBUCHUMOCTh CONIPOTHUBICHUS
OJIHOPOJTHOTO TTPOBOJTHHKA OT €0 bubmiorexa HOK
118 P P https://m.edsoo.ru/95fcdf
JUTMHBI | TIOMAIN TTOTIEPEYHOTO 51
CCUCHUS ==
119 | VYnenpHOE CONPOTUBIICHUE bu6mmoreka [JOK



https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/95fcdf51

BellecTBa. Perlenue 3a1au

https://m.edso0.ru/437f8
300

[TocnemoBarenbHOE, APALICIBHOE,

bu6mmoreka [IOK

120 | cMemaHHOE COCIMHCHHE https://m.edsoo.ru/236f7e
[POBOJIHUKOB 07
Pacuér pa3zBeTBIEHHBIX bubnmoreka [JOK
121 | osnexrpuueckux menei. [Ipasuna https://m.edsoo.ru/1794cf
Kupxroga 37
bubmuorexa [JOK
122 | Pemenue 3amau https://m.edso00.ru/3881b
469
PaboTa 31eKTpruecKoro Toka bubmorexa LIOK
123 P ' https://m.eds00.ru/a3605
3akon Jxoyns —Jlenna
c5¢
bu6nmoreka [JOK
124 | Pemenue 3amau https://m.eds00.ru/6761b
fof
MOIIHOCTB 3JIEKTPUYECKOTO TOKA. bubnuorexa [JOK
125 | TennoBas MOIIHOCTb, BhIACIISICMAs https://m.eds00.ru/99750
Ha PE3UCTOPE a6f
bu6mmoreka [IOK
126 | Pemenue 3amau https://m.edsoo.ru/eb72fc
24
bu6mmorekxa [IOK
3C
127 JIC u BHyTpeHitee CONpOTHBIICHIe https://m.eds00.ru/72d45
HMCTOYHHKA TOKA
3af
128 | 3akon Oma ISt TOTHOM bubmmoreka [JOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/72d453af

(3aMKHYTOI) 3JIEKTPUUECKON LIeTIH

https://m.edsoo0.ru/221f4
Ofb

bubmuoreka [JOK

129 | Pemenue 3amau https://m.eds00.ru/3580b
679
bu6mmoreka [IOK
130 | MomHOCTh HCTOYHHUKA TOKA https://m.edsoo.ru/a0ae5
1d8
bubmuorexa [JOK
131 | Kopotkoe 3amMbIKaHuE https://m.edso00.ru/546f5
632
KOHI{GHC&TO B IICIIU ITOCTOAHHOI'O BI/I6J'II/IOTCK3 HOK
132 P https://m.eds00.ru/35368
TOKa
f3e
bu6nmoreka [JOK
133 | Pemenue 3amau https://m.edsoo.ru/4410c
ef0
Pemenue 3amau mo teme bubmorexa HOK
134 | N . https://m.edsoo.ru/a7340
TlocTostHHBIHI SJICKTPHUYCCKHUN TOK a29
Pemenue 3amau mo reme bubmorexa HOK
135 | . . https://m.edso00.ru/74426
TlocTostHHBIHI SJICKTPHUYCCKHUUN TOK 1b8
Pemenue 3amau mo reme bubmorexa HOK
136 | . . https://m.edsoo.ru/eb5d4
[ToCcTOSHHBIN PTEKTPUUECKUN TOK 687
137 | OO6oOmmEeHne 1 cuCcTeMaTH3AIHS bubnuotexa [JOK



https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687

3HaHu# 110 Teme "IlocTosSHHbBIN
ANEKTpUYECKUI TOK"

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

KouTponbhas pabota no teme

bubmuorexa [JOK

138 | . . https://m.edsoo.ru/1885d
[TocTOSIHHBIN PTEKTPUUYECKUI TOK dfL
DnexTpuyeckas MpoBOAUMOCTh
A3JIMYHBIX BEIICCTB bubmorexa [JOK
139 | P . https://m.edsoo.ru/da794
DneKTpUYeCcKui TOK B MeTaslIax. 295
CBepXIpOBOIMMOCTh -
DIEeKTpUYECKH TOK B pacTBOpax U bubnuorexa [JOK
140 | pacrutaBax 3JIEKTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b423
Mapaes 118 DIEKTPOIN3a 491
DNEeKTPUYECKUM TOK B razax bubmorexa [JOK
141 P ' https://m.eds00.ru/92d92
[Tmazma
f76
DNEeKTPUUYECKUI TOK B BAKyyMe bubmorexa [JOK
142 P YyME- https://m.edsoo.ru/2E+16
Bakyymnsbie npuOopbl 0
DNEeKTPUUIECKHI TOK B bubmotexa [JOK
143 P https://m.edsoo.ru/ab6lc
MOJTYTTPOBOTHUKAX 660
bu6mmoreka [JOK
144 | TlomynpoBOIHUKOBBIE TPHUOOPHI https://m.eds00.ru/83622
200
Ou3nyeckuil NpakTUKyM 0 TeMe bubnuoreka [IOK
145 | "HU3mepeHue cUIIbI TOKA U https://m.edsoo.ru/5643e

HaIpsKCHUA B ICNIH ITIOCTOAHHOT'O

as6



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56

TOKA MPU IIOMOIIM aHAJIOTOBbIX U
U (POBBIX H3MEPUTETHHBIX
npuOopoB" win "3HAKOMCTBO C
nudpoBoii maboparopueit mo
¢usuke. [Ipumeps! u3MepeHus
(bu3MYECKUX BEJIMYHMH MPHU MTIOMOIIU
KOMIIBIOTEPHBIX 1aTYMKOB"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3yueHrne HepaBHOMEPHOTO

bu6mmoreka [IOK

146 https://m.edsoo0.ru/f6292f
JIBUKCHHUSI C LIEJIBIO ONpeIeTICHUS 5f
MIHOBEHHOH CKOpoCTH" o
Ou3nyecKkuil MpakTUKyM 0 TeMe
"U3mepeHue ycKopeHus pu
MPSAMOJIMHEHHOM
bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBHKEHUU 110
147 . " https://m.eds00.ru/6960b
HAKJIOHHOM TJIOCKOCTH" WIIN Gof
"UccnenoBanue 3aBUCUMOCTH MTyTH _
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
IBHOKeHUN"
@u3NYECKU NPAKTUKYM 110 TEME
"U3mepenue yckopeHus bubnmnoreka [JOK
148 | cBoOomHOTO MaeHUs" WIN https://m.edsoo.ru/d1ea2
"N3yueHue NBUKEHUS TENa, 402
OpOILIEHHOTO TOPU30HTAIBHO"
Ou3nyeckuil NpakTUKyM 10 TeMe bubmuoreka [IOK
149 | "HU3ydeHue NBMKECHHUS Tella 110 https://m.edsoo.ru/bcf535

OKPY’KHOCTHU C IIOCTOSTHHOM I10

14



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

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

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHJIBI IPU ABMIKEHUH OpycKa o

HAKJIOHHOH IIJIOCKOCTU" HUIIH bu6mmoreka [IOK
150 | "IIpoBepka ruroTesbl O https://m.edsoo.ru/0b34d
HE3aBHCHUMOCTH BPEMEHU b84
JBUKCHHSI OpYCKa 110 HAaKIIOHHON
MIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macchl”
Ou3nyecKkuil MPakTUKyM IO TeMe
"UccnenoBanue 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BO3HUKAIOIIHNX B
MIPY>KUHE U PE3UHOBOM 00pasiie, OT bubmorexa [JOK
151 https://m.edso0.ru/b55b8
ux nepopmanun" unu "Usydyenue 1al
JBUKEHHSI CUCTEMBI Tell,
CBA3aHHBIX HUTHIO, IEPEKUHYTOMN
yepe3 JIErkuit 61ok"
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue kodppuimenta
TPEHUS 110 BEJIUYHHE YTIIOBOTO bubmorera [JOK
152 https://m.edsoo.ru/b83b1

KO3 pHIIHEeHTa 3aBUCUMOCTH
Frp(N)" unmu "HccnenoBanue
JBUKEHMS OpyCKa 110 HaKJIOHHOM

607



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

IIJIOCKOCTH C TIEPEMEHHBIM
K03 (HUIIMEHTOM TpeHHS" WIIN
"M3y4yeHue IBUKEHUS rpy3a HA
BaJly ¢ TpeHUEM"

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBecHsI TBEPAOTO Tea,
HMMEIOILETO OCh BpalleHus" Wiu
"KoHcTpynpoBaHue KpOHILITEHHOB
U pacy€r CUjl ynpyroctu'" win
"N3y4yeHue ycToHYMBOCTH
TBEPAOIO Teja, UMEIOILETO
TIJI0IAIb OTIOPHI"

bubnnorexa [HOK
https://m.edsoo.ru/4a04f4
f7

154

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3mepenue umiynbca Tena mno
TOPMO3HOMY NIyTH" WK
"N3mepeHue CUilbl TATH, CKOPOCTH
MOJIEIIN AIEKTPOMOOUIIS
MOIIHOCTH CUJIBI TATU" WIIN
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
Tela C UMIYJIbCOM CUJIBI" WIIH
"UccnenoBanue coxpaHeHUs
HMMITYJIbCA TIPH YIIPYTOM
B3aumoieicTBun" unu "M3mepenue
KUHETUYECKON YHEPIUH Tea Mo
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb
28e

155

@uU3NYECKUI NPAKTUKYM IO TEME

bu6mmoreka [IOK



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

"N3y4yeHue n30TepMHUECKOTO
npouecca (PeKOMEHI0BaHO
UCIOoJIb30BaHue UG POBOI
naboparopun)" win "M3yueHue
HM30XOPHOIO Mpolecca"” uiu
"N3yuenue n3obapHoro mporecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUS"

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

Ou3nyecKkuil MpakTUKyM 0 TeMe
"U3mepeHue yaenbHoi
TEIUIOEMKOCTH" MIIH
"UccnenoBanue mpoiecca

OCTBIBAHMS BeIIeCTBA" HITH bubmuorexa [JOK
156 | "HccnenoBanue agnabaTHOTO https://m.edsoo.ru/2f2faa
npouecca” nim "HU3ydenne 61
B3aUMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPBI
KHUIIEHUS KUIKOCTEH"
Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapeHus KUIKOCTEN" nin
"N3mepeHue yaenbHOM TeIIOThI bubmorexa [JOK
157 https://m.edsoo.ru/6bla2

riaByieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX NTapOB" MU
"U3mepenue abCcomOTHON
BJI&YKHOCTH BO3/lyXa U OLICHKA

3b5



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

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

158

@uU3NYECKU IPAKTUKYM 110 TEME
"HaburoieHre npeBpanieHust
SHEPTUU 3apSKEHHOTO
KOH/IEHCAaTopa B 3HEPTHUI0
M3IIy4€HHs CBETOANOA" WIIN
"N3yueHue npoTeKaHus TOKa B
LIeTIH, coJieprKaleld KoHaeHcaTop"
wiu "Pacnpenenenue pasHOCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
MIOCJIEI0BATEILHOM COEITUHEHUHN
KOHJIEHCATOpOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424
377

159

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

bu6mmoreka [IOK
https://m.edsoo.ru/2b179
dos

160

Pu3NYECKU IPAKTUKYM I10 TEME
"Habmonenue anmektponusa’ uim
"N3mepenue 3apsiia
OJIHOBAJIEHTHOI'O MOHA'" HJIN
"HccnmenqoBanne 3aBUCHMOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/64b6e
901



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

COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHATUE BOJBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

PesepBHelil ypok. O000IICHHE 1

bu6mmoreka [IOK

161 | cucremaTuzanus 3HAHUN TIO TEME https://m.edsoo.ru/ed017
"KunemaTtuka" d93
PesepBHblil ypok. O600611eH1E 1 bubnuoreka [IOK

162 | cucreMaTu3anus 3HAHUN IO TEME https://m.eds00.ru/31499
"luramuka" 56b
PezepBHblit ypok. O60011eHUE U bubnuoreka [IOK

163 | cucremaTu3anus 3HAHUH TI0 TEME https://m.eds00.ru/0f975
"Crarrka TBEpIOro reia" 2ac
PezepBublit ypok. O6o011eHNE U bubnnorexa [HOK

164 | cucreMaTu3anus 3HAHUN 110 TEME https://m.edsoo.ru/6c0df9
"3aKOHBI COXpaHEHUS B MEXaHUKe" cc
PezepBHblit ypok. O60011eHNE U
CHCTEMATHU3allNs 3HAHUM 10 TEME bu6mmoreka [IOK

165 | "OcHoBbI https://m.edsoo.ru/de148
MOJIEKYJIIPHOKUHETHYECKON 976
teopun"
PesepBHelIit ypok. O60011IeHNE 1
CI/ICTIe)MaTI/ISZIIl)I/ISI 3HAHWU TI0 TeMe bubmorexa [JOK

166 | | https://m.edsoo.ru/Obcc7

Tepmonnuamuka. TemtoBeie 7c1

MaITUHBI" T

167 PezepBHblit ypok. O600111eHNE U bubnuoreka [IOK

cucreMaTrusalnuia 3HAHUM 110 TEME

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



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

"ArperaTtHbie COCTOSHHS BEIECTBA. c9l
da3o0Bble IEPEXObI"
PesepBHelil ypok. O000IICHHE 1 bubnunoreka [HOK

168 | cucremaTuzanus 3HAHUN IO TEME 1 https://m.edsoo.ru/f2381c
"DnexkTpuueckoe mose" Oc
PesepBubIil ypok. O6006111eHIE 1 bubnmoreka [JOK

169 | cucremarHu3anus 3HaHUI 1O TeMe 1 https://m.edsoo.ru/3cae6
"IloCTOSIHHBIN 31EKTpUUYECKUIM TOK" dal
PezepBublit ypok. O6o011eHNE U bubnnorexa [JOK

170 | cucremaTuzanus 3HAHUN IO TeMeE 1 https://m.edsoo.ru/cc768
"Toku B pasIMyHbIX cpenax” 1d4

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



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

N KoanuecTBO 4acos DJIeKTPOHHbIE
[1]
; Harta uudposbIe
n/ Tema ypoka KoHnTtpoJbHbIe IIpakTuyeckue
Bceero U3ydeHust o0pa3oBaTejibHbIE
n padoThI padoThI
pecypchbl
BzaumojeiicTBre MOCTOSIHHBIX
MAarduToOB U IIPOBOJIHUKOB C bubmaorexa LIOK
1 P 1 https://m.edso0.ru/487a85
TOKOM. MarauTHOE II0JIE. 93
T'unoresa Amrepa o
BekTop MarHuTHON MHAYKIINA.
II I/IHI_I;)I/IH cVIIe noanuﬂz Bubmiorexa ITOK
2 p yrep N 1 https://m.edsoo.ru/4clabc
MarHMTHBIX noJeH. JInaun cb
MarHuTHON MHIYKIIMH -
MarzauTHOE 110JI€ IPOBOIHUKA Bubmzorexa LIOK
3 p 1 https://m.edso0.ru/d35d52
¢ TokoM. OmbIT Dpcrena 62
N bubmuorexa [JOK
Cuita Amrepa, eé
4 Ha AMTep 1 https://m.edsoo0.ru/26d9c5
HarpaBJieHUE U MOIYITh ba
bu6nmoreka [JOK
5 Pemenue 3agau 1 https://m.edsoo.ru/a37a0c
21
[Ipumenenue 3akoHa Amnepa. bubnuorexa [IOK
6 ONEeKTPOU3MEPUTEIBHbIE 1 https://m.edsoo.ru/ad7718
npubopsI d7
7 Cuna Jlopenna, eé€ 1 bubnuotexa [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7

HAIIPABJICHUE U MOZYIIb.
JIBr>KeHUe 3apsyKEHHOU
4aCTULIBI B OJHOPOJHOM
MarHMTHOM I10JI€

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

bubmuorexa [JOK
8 Pewenue 3anau https://m.edsoo.ru/504e98
c/
bu6mmoreka [IOK
9 Pabota cunbl Jlopennia https://m.edsoo.ru/d518be
4b
bu6mmoreka [IOK
10 Pemenue 3amau https://m.eds00.ru/93617b
d9
MarsuTtHoe 10 B BEIISCTBE. bu6mmoreka [IOK
11 deppoMarHeTuky, napa- u https://m.edso00.ru/30ff960
MaMarHeTHKA 8
OcHOBHBIE CBOMCTBa
(beppomMarHeTuKoB bubmmorexa [TOK
12 PP ' https://m.eds00.ru/0b5819
[IpumeHeHne 0a
(heppoMarHeTUKoOB -
Pemenue 3agau mo reme bubmorexa LOK
13 \ A | https://m.edso00.ru/5b55c3
MarunuTtHoe 1nosue
07
Pemenue 3agau nmo reme bubmorexa LIOK
14 " 8 | https://m.edsoo.ru/41c4ae
MaruauTHO€ noJie
8a
15 SIBneHME ANEKTPOMAarHUTHOM bubnuorexa [IOK



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a

nHaykiuu. [TIotok BekTopa
MAarHUTHON MHIYKLIHHU

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

bubmuoreka [JOK

16 O/J1C nnnykuuu https://m.edso0.ru/48150b
ds
. bu6mmoreka [IOK
3aKOH AJIEKTPOMAarHUTHOMN
17 https://m.edsoo.ru/aédecl
unaykuun dapanes a8
bubmuorexa [JOK
Buxpesoe aniekrpuueckoe
18 https://m.edsoo.ru/15abel
nose. Toxku dyko
40
bubmuorexa [JOK
S/C
19 AC ninyk B https://m.edsoo.ru/0235cc
JBUKYIIUXCS TPOBOTHUKAX 02
bu6nmoreka [JOK
20 Pemenue 3amau https://m.edsoo.ru/4dfda6
18
bu6mmoreka [IOK
21 [IpaBuiio Jlenna https://m.edsoo.ru/bbc227
26
NunyktuBHOCTh. Karymka bu6nmoreka [JOK
22 MHIYKTUBHOCTH B IIETIH https://m.edsoo.ru/621eae
ITOCTOSTHHOTO TOKa 9d
bu6mmorexa [IOK
A .OHC
23 BICHHE CAMOMHAYKINH. /| https://m.edso0o.ru/7ee60c
CaMOWHIYKITHH 28
24 DHeprus MarHUTHOTO MOJs bubnnorexka [JOK



https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8

KaTYIIKA C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

https://m.edsoo.ru/b3cOad
11

bubmuoreka [JOK

25 Pemenne 3amaq https://m.edso0.ru/88f69d
2b
O600mmenue u bubmuoreka [JOK
26 cHCTeMaTH3alus 3HaHUK 110 https://m.edsoo.ru/764840
TeMe "DIeKTpoinHaMuKa" 25
KonTponsHas pabota 1o Teme bubmorexa [IOK
27 " P P " https://m.edsoo.ru/8ae09b
DNeKTpoAMHAMUKA 08
KonebarenpHas cucrema. bu6mmoreka [IOK
28 CB00OgHBIE KOJIEOAHUS. https://m.edsoo.ru/7c1db3
I"apmoHnueckue KoyieOaHus 85
Kunematuueckoe u bu6mmoreka [IOK
29 JTHMHAMHWYECKOE OITMCaHNe https://m.edsoo.ru/87ce94
Ko/1e0aTeNbHbIX ABM)KEHHUI 98
DHEpreTU4YecKoe OMUCAHME.
BrIBOI IMHAMHYECKOTO
OITMCAHU TAaPMOHHYECKUX bubmmorexa LHOK
30 . p https://m.edso0.ru/e3c996
KoebaHuii U3 ux 9
SHEPreTUICCKOro 1 T
KMHEMAaTHYECKOTO OITMCAHUS
bu6mmoreka [JOK
31 Awmruntyzaa u ¢aza konedaHui https://m.edsoo.ru/7a0c43
9a
32 [Teprona 1 yacToTa KOICOAHHIA. bu6mmoreka [JOK



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

[Tepuoa mManbIx cBOOOAHBIX
KoJIcOaHHMI MaTEMaTHYSCKOTO
MasTHHKA. [Tepron
CBOOOIHBIX KOJIeOaHUNI
MPY>KUHHOTO MasITHUKA

https://m.edso0.ru/e03993
19

3aryxaromue KoieOaHusl.

bu6mmoreka [IOK

33 BrinyxaeHnsie koneOaHusl. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6mmoreka [IOK
34 ABTOKOJICOaHUS https://m.edsoo.ru/6add26
44
bu6mmoreka [IOK
https://m.edsoo.ru/addeec
35 Pemenne 3amau 71
https://m.eds00.ru/756123
c5
VYpok-koHpepeHius bubnmnorexa [JOK
36 "MexaHnuecKkre KoyieOaHus B https://m.edsoo.ru/8ef587
MY3BIKaJIbHBIX HHCTpYMEHTaxX" be
O6001mmenue u
. bu6nmoreka [JOK
CUCTEeMAaTH3aIHsI 3HAHHUH 110
37 " https://m.edsoo.ru/eb8418
Teme "MexaHudeckue of
KoJjeOaHus" o
DNeKTpOMarHUTHBIC bubnmnoreka [JOK
38 koseOanus. KoebaTenpHbIid https://m.edsoo.ru/d4adab
KOHTYp de
39 ®dopmyna Tomcona. Csi3b bubmmoreka [JOK



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
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https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
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https://m.edsoo.ru/8ef587be
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https://m.edsoo.ru/d4adabde

aMILUIMTYABI 3apsga
KOH/JIEHCATOpa C aMIUIATY 10U
CHJIBI TOKA B KOJIE0aTeIbHOM
KOHTYpe

https://m.edso0.ru/093f9af
1

3aKOH COXpaHEHUs SHEPTUHU B

bu6mmoreka [IOK

40 UeaIbHOM KOJIe0aTeTbHOM https://m.edsoo.ru/d1e2d5
KOHTYpe 43
3aTyxaromue
3JIEKTPOMAarHUTHbHIC bubnnoreka [JOK

41 KoseOaHus. BeiHyX/1eHHbIE https://m.edso0.ru/5e6686
ANEKTPOMArHUTHBIE 19
KoJIeOaHus
Ilepemennslii Tok. Pesucrop u bubnuoreka [IOK

42 KOHJIEHCATOp B LIENU https://m.eds00.ru/848361
IIEPEMEHHOI0 TOKa 52
Karymika uHIyKTHBHOCTHU B bubmorera [JOK

43 4 yE https://m.edsoo.ru/cfa307a
L[ENU TIEPEMEHHOT0 TOKa f
3axon Oma s bu6nmoreka [JOK

44 BJIEKTPUYECKON e https://m.edsoo.ru/8bae38
IIEPEMEHHOTO TOKA €6
MouHOCTh NEPEMEHHOTO
TOKa. AMILUIUTYIHOE U Eubmorexa IIOK

45 . Y https://m.edsoo.ru/lcac6c
JCHCTBYIOIIEE 3HAYCHHUE CHITBI Ac
TOKa W HANPsHKESHUS -

. bubnuotexa [JOK
46 Pe3oHaHC B a5iekTpudecKoit 1

https://m.edsoo0.ru/087506
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Henu

df

bu6mmoreka [IOK

47 Pemenne 3agau https://m.eds00.ru/al16836
a4
Wneansupnif Tpancopmatop.
Tpaiicop P bubmuorexa [JOK
[TpousBoacTBO, Mepenaya u
48 " https://m.edso00.ru/f97418
noTpeOIeHnE SIEKTPUICCKOI 26
SHEPTUU ae
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOICTBE
anekTpo3Heprun. Kynerypa bubmorexa [JOK
49 P RYIRLY https://m.edsoo.ru/a6f74d
HCIIOJIE30BaHMS 03
ANEKTPOIHEPTHH B =
MMOBCEAHEBHOM XKU3HU
bu6mmoreka [IOK
50 Pemenne 3agau https://m.eds00.ru/ee6677
ed
bu6nmoreka [JOK
51 Pemenne 3agau https://m.edsoo.ru/7cab59f
8
O6o06meHue u
. bu6mmoreka [IOK
cUcTeMaTH3alvs 3HaHHH 110
52 " https://m.eds00.ru/401024
TeMe "DIEeKTpOMarHuTHhIE 29
Koneoanus" a
MexaHW4eCKue BOJIHBI. bu6mmorexa [IOK
53 XapaKTepUCTUKH https://m.edsoo.ru/a58e10

MEXaHHNYECKUX BOJIH

of
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bubmuorexa [JOK

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ael10
00
bubmuorexa [JOK
55 3ByK. XapaKkTepUCTUKH 3ByKa https://m.edsoo.ru/138b6f
09
WNudpa3Byk u yabTpa3ByK. bubnnoreka [JOK
56 [IIymoBoe 3arps3HEHHE https://m.eds00.ru/738003
OKpY>Karollen cpeibl 8f
bubmuorexa [JOK
57 Pemenue 3amau https://m.edsoo.ru/cfd918
bf
DNEeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
58 Nznyuenue https://m.edsoo.ru/714e5d
AJIEKTPOMArHUTHBIX BOJTH bl
DHeprus EeKTPOMArHUTHBIX bubnuoteka [JOK
59 BOJIH. CBOMCTBA https://m.edsoo.ru/d01b81
ANEKTPOMArHUTHBIX BOJH 8c
[Ikana >MeKTpOMarHUTHBIX
BOJIH. [Ipumenenne bubmorexa [JOK
60 P https://m.edsoo.ru/49belf
ANEKTPOMArHUTHBIX BOJH B %
TEXHHUKE U OBITY =
[TpuHIMITBI paTUOCBSI3U U
TeneBuAeHUs. Paguonokaims. bu6mmorexa [IOK
61 DNeKTPOMarHuTHOE https://m.edso00.ru/9f96f1f

3arpsi3HEHUE OKpPYKarolen
cpeabl

8
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KonTponbhas pabora no teme

bubmuorexa [JOK

62 https://m.edsoo.ru/4f7985
"Konebanus 1 BOTHBI" 20
Cger. 3aKOH NPSIMOJIMHEHHOTO bubmorexa [JOK
63 https://m.edsoo.ru/f95664
pacnpocTpaHEeHUs CBETa 06
Pemenue 3amau Ha
MIPUMCHECHHE 3aKOHA bubmorexa [JOK
64 . https://m.edsoo.ru/ea32d4
MPSIMOJTMHEHHOTO 55
pacmipoCcTpaHeHUs CBETa
Otpaxenue ceera. [lnockoe bubnuoreka [IOK
65 3epkaino. Cdepudeckoe https://m.edsoo.ru/a005d2
3epKao bb
[Ipenomiienue cBeTa.
AOGCOIIIOTHBIN U
OTHOCHTEJIBHBIN ITOKa3aTeIb bu6nmoreka [JOK
66 npenomiieHus. [lomHoe https://m.edsoo.ru/bc2e55
BHYTPEHHEE OTPAKEHHE. cd
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPaKEHUS
Pemenue 3amau Ha
MIPUMECHECHHE 3aKOHOB bubmorexa [JOK
67 https://m.edso00.ru/49d830
OTpaKeHUS U TIPETOMIICHUS ”
CBeTa
Xon nydeil B mpu3Me. bubmuoreka [IOK
68 JHucniepcus ceeta. CIIOKHBII https://m.edsoo.ru/d8elc3

cocraB Oeroro cBera. [[Ber

be
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JIunzel. DokycHOE paccTosTHUE

bubmuorexa [JOK

69 https://m.eds00.ru/604413
Y ONTHYECKasi CHUJIa JIMH3BI 59
[TocTpoenne nzo0paskeHuii B bubnuoreka [IOK
70 JIMH3aX U UX CHUCTeMaXx. https://m.edsoo.ru/bb53b1
VBenanueHue TUH3bI d5
Pemrenue 3amag Ha bubmuorexa [JOK
71 MOCTPOEHHE N300paKEHHIH, https://m.edsoo.ru/5a868f
HOJIy9AEMBIX C TIOMOIIIBIO JINH3 09
bubmuorexa [JOK
72 I'11a3 xak onrTuyeckas cucrema https://m.edsoo.ru/ecd480
a2
Pemenue 3anau. [penensi bu6mmoreka [IOK
73 MIPUMEHUMOCTH https://m.edsoo.ru/cd174a
reOMETPHYECKOM ONTUKH 10
CKOpoCTh CBETA U METO/IBI €€ bubmotexa [JOK
74 P https://m.edsoo.ru/f32aab0
U3MEpeHUS 6
bu6nmoreka [JOK
75 Hucnepcus cera https://m.edsoo.ru/lel6cc
6e
bu6mmoreka [JOK
76 WnTepdepennus creta https://m.edsoo.ru/5fc0c63
8
KorepeHnTHble UCTOYHUKHU. bubnuoreka [IOK
77 YcnoBust HaOMIOACHUS https://m.edsoo.ru/c6416d

MakKCUMyYMOB U MUHUMYMOB

48
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bubmuorexa [JOK

78 Pemenue 3amau https://m.edsoo.ru/3061de
2b
bubmuorexa [JOK
79 [Ipumenenue untepepeHun https://m.edso0.ru/668edb
c8
bu6mmoreka [IOK
80 Judpakuus cBeTa https://m.edsoo.ru/12ed04
b5
JludpakuronHas pemeTka. bubnuorexa [JOK
81 VYcaoBue HaOIIIOICHHS https://m.edso0.ru/f998d9
TJIABHBIX MAKCHMYMOB 64
bubmuorexa [JOK
82 Pemenue 3amau https://m.edsoo.ru/d58c41
la
bu6nmoreka [JOK
[TonepedyHOCTH CBETOBBIX
83 https://m.edsoo.ru/e9890fe
BoJIH. [lonsipusanus cBera 9
bu6nmoreka [JOK
84 Pemenue 3amau https://m.edsoo.ru/c56¢81
58
bu6mmoreka [IOK
85 CBeTOoBbIE ABJIEHUS B IPUPOJIE https://m.eds00.ru/0b3636
3d
O06001menue u bu6mmoreka [JOK
86 CHCTEMATH3alNs 3HAHHUI 10 https://m.edsoo.ru/8al1474

Teme "Ontuka"

8b
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KonTponbhas pabora no teme

bubmuorexa [JOK

87 https://m.eds00.ru/82315d
«Onrukay»
d4
['paHuUIBI TPUMEHHUMOCTH
KJIaCCUYECKON MEXaHUKHU bubmorexa [IOK
88 ' https://m.edso00.ru/c9bd77
3aKOHBI JIEKTPOIUHAMUKHU U b
MIPUHITATT OTHOCUTEITLHOCTH o
. bu6mmoreka [IOK
[Toctynatel cienuaibHON
89 https://m.edso0.ru/c56f05¢c
TEOPUH OTHOCUTEITHHOCTH b
IIpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
bubmuorexa [JOK
MIPUYUHHOCTH.
90 https://m.edsoo.ru/d83742
OTHOCHUTENBHOCTD bb
OJTHOBPEMEHHOCTH. —
3ameieHre BpEMEHH U
COKpAIIIeHHE JTMHBI
bu6nmoreka [JOK
DHeprus u UMITYJbC
91 Z https://m.edsoo.ru/853a64
PEISATHUBUCTCKON YaCTHIIBI o
CBs13b Macchl ¢ PHEpTUEH U bubnmnorexa [JOK
92 HMITYJICOM PENSITUBUCTCKON https://m.edsoo.ru/b6258ff
YaCTUIIBI. DHEPTHs MOKOs a
PaBHOBecHOE TemioBoE bubmmorexa [TOK
93 https://m.edso00.ru/f54035

U3IIy4YeHue

as
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bubmuorexa [JOK

94 3akoH cMmenienus Buna https://m.edsoo.ru/1c5ff75
2
bubmuorexa [JOK
95 Pnnoresa M. 1lnanica o https://m.edsoo.ru/a5ffa2l
KBaHTaX. ®OTOHBI g
bu6mmoreka [IOK
96 DHeprus U UMMIyibc GpoToHa https://m.edsoo.ru/7fb307
ec
®oroaddext. OnbiT A. T bubnuorexa [JOK
97 CroneroBa. 3aKOHBI https://m.edso00.ru/8c68e5
dororddekra b9
VYpaBHeHue DitHIITEeHA 151 bubnuorexa [JOK
98 dbortoaddekra. "KpacHas https://m.edsoo.ru/01ef45
rpanuia” porodpdexra 56
bu6nmoreka [JOK
.0 I1. H.
99 Aannerre caeta. ONEITEL https://m.edso00.ru/64b4f9
JlebGeneBa
66
bu6nmoreka [JOK
100 BosHOBEIE CBOICTBA YaCTHIL https://m.edsoo.ru/f59cfce
C
Bonun! ge bpoiins. nnHa
BOJHEI ¢ b pofm;l I/II[ a3Mepbl bubmmorexa [TOK
101 P P p https://m.edsoo.ru/5df8baf
00J1aCcTH JIOKaIU3aIun 1
JBHKYILEUCS] YaCTULIBI B
102 KopnyckynspHo-BOIHOBOMI bubnnorexka [JOK

Tyaan3M

https://m.edsoo.ru/8ccab6
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2a

Judpakius 37eKTPOHOB Ha

bubmuoreka [JOK

103 https://m.edsoo.ru/30dbal
KpHUCTaJax
8c
Crenuduka u3mMepeHuii B
Mukpomupe. CooTHOILIEHUS bubmorera [JOK
104 POMIPE. . https://m.eds00.ru/65783d
HeomnpeaenéHHoCTeN oc
I'eitzenbepra -
bu6mmoreka [IOK
105 | Pemenue rpaduyeckux 3amad https://m.edsoo.ru/e70195
bd
bu6mmoreka [IOK
106 | PemeHnue pacu€THBIX 33124 https://m.edsoo.ru/ee9b31
82
KonTponbHas padota no
temam: "OcnoBbl CTO" bubmorexa [JOK
107 | ) o https://m.edsoo.ru/c3de89
KopnyckynsipHO-BOITHOBOM 1a
nyanuzm" o
OmLBITHI 110 MCCIIEJOBAHUIO bu6nmoreka [JOK
108 | crpoenus aroma. [lnanerapuas https://m.edso0.ru/312b75
Mozenb aroma Pesepdopaa Oa
bu6mmoreka [IOK
109 | Ilocrynatsr bopa https://m.edsoo.ru/404dfa
9a
Buasl cnektpoB. CriekTp bubnuoteka [JOK
110 | ypoBHeii sHEprUH aTOMa https://m.edsoo.ru/cf74b1

BOZIOpOJIA

la
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CroHTa"HHoe U BBIHYXXICHHOC

bubmuorexa [JOK

111 https://m.edsoo.ru/f945d8
U3ITy4YeHUE CBETa 5¢
bubmuorexa [JOK
112 | Jlazep https://m.edso00.ru/2288a0
c4
Hyknonnas Mmonens siapa
FgﬁseH6epra-I/II;aHeH}Il<I()). bubmorera [JOK
113 https://m.edsoo.ru/34ada5
3apsii 1 MaccoBOE YHCIIO Spa. de
H3oTonkl. PagnoakTMBHOCTH _
3aKoH paIM0aKTUBHOTO
pacnanga. CBoricTBa
MOHU3HUPYIOIIETO U3ITYYCHHS. bubmorexa [JOK
114 https://m.edsoo.ru/aab98b
Brnusinue pagnoakTHBHOCTH HA of
KUBBIE OpTaHNU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B
sape. Snepusie cuibl. Jledekt
Macchl sapa. JAnepHoie BuGorexa LIOK
115 | Peartim #lnepiibie peakTopbl. https://m.edsoo.ru/ff1758d
[IpoGnems! ympaBiseMoro 0
TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThI
Pa3BHUTHS SJICPHON SHEPTETUKH
Meroasl peructpanuu u bubnnorexka [JOK
116 | wuccnenoBaHUs HIIEMEHTAPHBIX https://m.edsoo.ru/lac08a

YacCTHII. (DYH)IaMeHTaJ'II)HBIe

5b
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B3auMozeicTBUsA. bapruonsl,
MC30HBI U JICIITOHBL.
[IpencraBnenue o
CrangaptHoit Mmoaenu. KBapk-
TJIFOOHHAS MOJEJb aJPOHOB

du3uka 3a npeaeaaMu
CrangaptHoit Mmogenu. Témuas

bu6mmoreka [IOK

117 | wmarepus u TEMHas SHEPIHs. https://m.edsoo.ru/c026fd
EnunctBo ¢puznueckoit 37
KapTUHBI MUpa
Dransl pa3BUTHS aCTPOHOMUHU. bubmorera [JOK

118 https://m.edsoo.ru/ad73el
3HaueHue aCTPOHOMUU 45
[IpuMeHnMOCTB 3aKOHOB
Gbu3UKK 1715 OOBSICHEHUS
MIPUPOIBI KOCMHUYECKUX bubmorexa [JOK

119 https://m.edso00.ru/39c440
00BEKTOB. MeTombl 28
ACTPOHOMHUYECKHUX
HCCIIEIOBAHU I
CoBpeMEHHBIE ONITUYECKHE bubnnorexka [JOK

120 | Teneckomnbl, paguOTENECKONbI, https://m.edso0o.ru/4877aa
BHeaTMoc(epHasi aCTpOHOMUS le
Bun 3B€31H0TO HEbA.
Co3sBe3nus, apKue 3BE3/bI, bubmmorexa LOK

121 https://m.edsoo.ru/aac588
TUTAHETHI, UX BUAUMOE eb
JIBUKCHHE

122 Conneunas cuctema. ColHIIE. bu6mmoreka [JOK
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ComnHe4uHast aKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

https://m.edso0.ru/22748e
b4

3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123 | . https://m.eds00.ru/421699
CHEKTPaJIbHBIN KJIacc — 44
CBETUMOCTB" T
3Be3/1bI IIIaBHOU bubmorexa HOK
124 https://m.edsoo.ru/b3cb76
IMOCJIC0BATEIIBHOCTH 8¢
Bnyrtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEeACTaBICHUS bubnuoreka [IOK
125 | o mPOUCXOKACHUU H https://m.edsoo.ru/d09da4
sBommonuy CoNHIA U 3BE3I. 94
OTalbl JKU3HHU 3BE3]]
Mneunsiii [1yte — Hama
bu6nmoreka [JOK
I'amakTuka. TUIIBI TaTaKTHK.
126 . https://m.edsoo.ru/7cd10a
UYEpHble ABIPHI B s11pax 0a
TAIAKTHK o
Bcenennas. Pacmimpenne Eub 10K
nOInoTeKa
Bcenennoii. 3akon Xa606ma.
127 HICHHON. SAROI 240D https://m.edsoo.ru/3dbdfo
Teopus bonpmoro B3peIBa. 4
PenukToBO€ H3MydeHUE o
MacimradHast CTpyKTypa bubmmorexa [TOK
128 . PYKTYP https://m.edsoo.ru/ce2346
Bcenennoii. MeraramakTrka 33
129 | Hepeménubie mpoOIEeMBbI bubnnorexka [JOK
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aCTPOHOMHHU

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

130

Pu3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
MarduTHOTO MOJIS ITOCTOSHHBIX
MarHuToB' WA
"UccaenqoBanue CBOMCTB
(heppoMarsHeTukoB" WU
"UccneqoBanue AeHCTBUI
IIOCTOSSHHOTO MarHuTa Ha
pamKy ¢ TOKOM"

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

131

Ou3nYecKuii MpakTUKyM MO
Teme "M3mepenue cuibl
Awmnepa" wiu "U3zyyeHnue
3aBHCHUMOCTH CHJIbI AMIIepa OT
CUJIBI TOKA" WJIN
"OnpeneneHne MarHUTHOU
MHIYKIIMK Ha OCHOBE
nu3MepeHus cuibl Ammepa”

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

132

@uU3NYECKUI NPAKTUKYM T10
teme "HccaemoBanue SBICHUS
3JIEKTPOMArHUTHON
UHIYKIUU" WIn
"OnpeneneHue UHIYKIUU
BUXPEBOI'0 MarHUTHOTO NoJis"

https://m.edso00.ru/c36658
da

133

Pu3NYECKUil NPAKTUKYM 110
TeMme "HccieqoBaHue IBIEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb63
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camouHaykiuun" wim "Coopka
MOJIEININ HJIEKTPOMArHUTHOTO
reHeparopa"

PuU3NYECKU IPAKTUKYM 110
teme "M3mepenue nepuona

bu6mmoreka [IOK

134 | cBoGoaHbIX KONIEOaHUI https://m.edsoo.ru/5d159d
HUTSIHOTO U IPY>KUHHOTO 35
MasATHUKOB"
@uU3NYECKUl IPAKTUKYM 110
teme "l[IpeoOpazoBanue bubmorexa HOK
135 https://m.edso0.ru/a28026
SHEPI'Uu B NPYKUHHOM bd
MasTHHUKE" o
@uU3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
MOCJIEIOBATENIHLHO bu6mmoreka [IOK
136 | coeanHEHHBIE KOHIEHCATOD, https://m.edso00.ru/89dc2d
KaTyIIKy ¥ pe3ucTop" Win 90
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"
Pu3nYeCcKUil NPAKTUKYM I10 bubnnoreka [JOK
137 | Tteme "M3yueHue mapamMeTpoB https://m.eds00.ru/b10066
3BYKOBOM BOJIHBI" la
Pu3nYeCcKUil NPAKTUKYM 10 bubnnorexka [JOK
138 | Teme "U3MmepeHue nokaszarens https://m.edso00.ru/42569e

MpEeTOMJIEHHUS CTEKIA" WIn

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

PuU3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH (DOKYCHOTO
paccTosiHUsA OT BellecTBa (Ha

bu6mmoreka [IOK

139 " https://m.edso00.ru/b879fb
MpUMepe >KUJKUX JINH3)" WU af
"N3mepenue GoKycHOTo o
PacCTOSIHUSL PACCEUBAIOIIMX
uH3"
Pu3NUECKUil NPAKTUKYM IO
Teme "HaOnronenue Bubmiorexa ITOK
140 https://m.edsoo.ru/8b7ac7
mudpakuu, UHTephepeHIIun 37
Y ToJisipu3anuu ceera' _
Pu3nYecKuil NPaKTUKYM 110
teMe "OnpenencHue UMITyJIbca
Y SHEPTUU PEISITUBUCTCKUX bubmorexa HOK
141 PP https://m.eds00.ru/63756¢
yactull (1o ¢poTtorpadusim 47
TPEKOB 3apsKEHHBIX YacTHULl B _
MarHMTHOM moJje)"
Pu3nYeCcKUil NPAKTUKYM I10
Teme "M3mepeHune nmocTosHHOM
[Inanka Ha ocHOBe bubmotexa [IOK
142 https://m.edsoo.ru/eb916f

uccnenaoanus Gorodddexra"
nin "Uccienosanue
3aBHCHMOCTH CHJIBI TOKA Yepe3

82
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CBETOJMOJI OT HapsbKeHus"

143

®uU3NYECKU TPAKTUKYM I10
teMe "MccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOZIOPOJIa U U3MEPEHUE
noctrosiHHoM Punbepra"

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

144

@uU3NYECKUl IPAKTUKYM I10
teme "HccaenoBanue
pannoakTUBHOTO (hoHa ¢
KCIIO0JIb30BaHUEM J1I03UMeTpa"
nnu "M3ydeHue noriouieHus
OeTa-dyacTuL AJIFOMUHHEM"

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

145

@uU3NYECKUl IPAKTUKYM 110
teMe "Habnronenus 3BE31HOT0
Heba HEBOOPYKEHHBIM TJ1a30M
C MCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX ITPUIIOKEHUU
JUISL OIIPEJEIICHNUS [TOJIOKEHHUS
HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usi CeBepHOro
MOJIyILIapHsl U ApKue 3BE3b1"
wiu "Habmonenus B Teneckor
JIyHBl, IUTAHET, TYMAHHOCTEN U
3BE3IHBIX CKOTLIIEHUIT"

bu6mmoreka [IOK
https://m.edso00.ru/107202
le

146

O06001IeHne 1
cucreMaru3anus 3HaHuu. Ponb

bu6mmoreka [IOK
https://m.edsoo.ru/ad6dde
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(U3MKK U ACTPOHOMHH B ed
3KOHOMHYCCKOH,
TEXHOJIOTHYECKOM,
COLIMAILHOMN U DTUYECKOU
chepax nesaTeTbHOCTH
YyeaoBeKa
O6o06meHue u
cuctemaTusanus 3HaHuil. Posb bubnuorexa [JOK
147 | wu mecTo GUBUKH U https://m.edsoo.ru/18f19f7
aCTPOHOMHUHU B COBPEMEHHOM c
HAy4YHOU KapTHHE MUpa
O6o06meHue u
cucTeMaTu3alus 3HaHui. Poib
(hbU3UYECKOI TeOpUH B
(dhopMUpoBaHUH
MIpeICTaBICHUI 0 PU3NYeCcKOn bubmorexa HOK
148 https://m.edsoo.ru/e7d400
KapTHUHE MHPA, MECTO f4
(bu3HYECKOI KapTUHBI MHpa B o
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpPeJICTaBICHUI O PUPOE
O06001menue u bu6nmoreka [JOK
149 | cucremaTu3alus 3HaHHUH 110 https://m.edsoo.ru/b032fc
teme "Kunemaruka" 4b
O06001menue u bu6mmoreka [JOK
150 | cucremaru3anus 3HAHUH 10 https://m.edsoo.ru/4e31b5

Tteme "Kunematuka"

07
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O06o0meHue u bubmuorexa [JOK
151 chcTeMaTu3alus 3HaHUH 110 https://m.edsoo.ru/2dfbafc
teme "JluHamuka" 5
O60061eHue
. bu6mmoreka [IOK
CUCTEMaTHU3als 3HAHUN 110
152 " https://m.edsoo0.ru/3cca48
teMe "CraTuka TBEpI0TO 26
Tena" o
O060061eHue u
cHCTEeMaTHU3alMs 3HaHUH 110 bubnmorexa [IOK
153 " https://m.edso0.ru/32a4d1
TeMe "3aKOHbI COXpPAaHEHHUS B 20
MeXaHHuKe" o
O060061eHue u
cUCTeMaTHU3alMs 3HaHUH 110 bubnmorexa [IOK
154 " https://m.edsoo.ru/ed440c
TeMe "OCHOBBI MOJIEKYJISIPHO- 28
KMHETUYeCKOU Teopun” o
O06001mmenue u
cUCTEeMaTHU3allMs 3HaHUH 110 bubmorexa [IOK
155 " https://m.edsoo.ru/c63f7cl
teme ""TepmoauHaMuKa. 0
TenmoBbie MalIUHBI" B
O06001mmenue u
CHCTEMAaTHU3alMs 3HAHUH 110 bu6nmoreka [JOK
156 | Teme "ArperatHble COCTOSHUS https://m.edsoo.ru/1d36b5
BemectBa. MazoBble bl
nepexopl”
bu6mmorexa [IOK
O60061eHue u
157 o https://m.edsoo.ru/3bfodef

cHCTEMaTH3aInsI 3HaHUH 110

9
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Teme "DnekTpuieckoe nosue"

O060011IeHne 1

. bu6mmoreka [IOK
CUCTEeMAaTH3aIHsI 3HAHHI 110
158 | N https://m.edsoo.ru/71453e
teme "[locTossHHBII o6
ANEKTpUYECKUH TOK" o
O60061eHue u
cUcTeMaTu3alus 3HaHUI 10 bubmorexa [JOK
159 " https://m.edso00.ru/3d4007
TeMe "TOKHM B pa3iIMyHbIX 7a
cpenax" o
O6o06meHue u bu6mmoreka [IOK
160 | cucremaTH3anus 3HaHUI 1O https://m.edsoo.ru/3b4c06
teme "MarauTHoe mnose" ae
PesepBusblii ypok. O0001IIEHHE
P P . bubnuorexa [JOK
Y CUCTEMAaTH3aIHsI 3HAHUH 110
161 " https://m.edsoo.ru/053e22
TeMe "DIIeKTpOMarHuTHast 48
UHIyKIUs" T
PezepBHblit ypok. O6o011eHNe
P P . bubnuoteka [JOK
Y CUCTEMAaTH3aIHsI 3HAHUH 110
162 " https://m.edsoo.ru/d6310b
Teme "MexaHnyeckue fd
Konebanus" Id
PezepBHblit ypok. O6o011eHNe
P P . bubnuorexa [JOK
Y CUCTEMAaTH3aIHsI 3HAHUH 110
163 " https://m.edsoo.ru/5e2bb8
TeMe "DIEeKTpOMarHuTHhIE 3d
KoJnebanus" sd
164 PezepBHblit ypok. O60011eHNe bubnuoreka [IOK

n cucreMaTru3anusa 3HAHUH 110

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

dd

PesepBHeIit ypok. O6001ICHNE

bu6mmoreka [IOK

165 | wu cucremaTH3aIys 3HAHUH 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PesepBubIil ypok. O60011eHIE bubnmoreka [JOK

166 | w cucTemaTH3aIUs 3HAHUH 110 1 https://m.edsoo.ru/5heclc
teme "OcuoBel CTO" 65
PesepBusblii ypok. O0001IIEHHE

P P . bubnuorexa [JOK

Y CHUCTEeMAaTH3allusl 3HAaHH 110

167 " 1 https://m.edso0.ru/f7¢59d
teme "KoprnyckyisspHo- 38
BOJIHOBOM nyanu3m" o
PezepBHblit ypok. O6001eHne bubnnorexa [HOK

168 | w cucremaTH3aIys 3HAHUH 110 1 https://m.eds00.ru/1f5116
teme "®usnka atoma" 54
PesepBHbIit ypok. O600611€HNE

P P . bubnuoteka [JOK

Y CUCTEMAaTH3alusl 3HAaHUH 110

169 " 1 https://m.eds00.ru/905c5¢
teme "dusnka aTOMHOTO sApa e0
U 3JIEMEHTapHbIX yacTull" o
PesepBHbIit ypok. O600611€HNE
u CHfTeMaTIZfauHﬂ 3HAaHUH IO bubmorexa [JOK

170 " 1 https://m.edsoo.ru/2bffh94
Teme "DJIEMEHTBI c
acTpopu3uku" B

OBIIEE KOJIMYECTBO YACOB
170 16

I10 ITPOTPAMME
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Koa nposepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBarelil
0011ero oOpa3oBaHus

JleMoHCTpHpOBaTh Ha MpPUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHUH COB
MHpa, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU JEATET

10.2

Y4YuThIBaTh TPAHULIBI TPUMEHEHHUSI W3YYCHHBIX (DU3UYECKUX MOJEINICH: MaTepu
cucreMa oTcuéra, abCOIIOTHO TBEPJOE TENO, UICATBHBIN ra3; MOJCIU CTPOCHUS
TEJI, TOYCUHBIH SJIEKTPUIECKUH 3aps/] — IPU pelIeHUuH (pU3nYecKux 3aaad

10.3

PacriosnaBate (u3uyeckue sABIEHUSA (TPOIECCH) W OOBIACHATH HMX Ha
MOJIEKYJISIPHO-KMHETUUYECKOM TEOpUHM CTPOCHMsS BEIeCTBA M BIIEKTPOJ
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE TTaICHHUE TEJ, JBIKEE
B3auMoJieiictBue Tel; nuddys3us, OpOyHOBCKOE JBHKEHHE, CTPOSHHUE KHUIKOCTE
00BbéMa Tesm IpU HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE PAaBHOBECHE, MCIAPEHI
KpUCTAJTU3AIMs, KUTICHUE, BIAKHOCTh BO3/1yXa, MIOBBIIICHUE JABJICHUS Ta3a IpI
cocyJie, CBsI3b MEXAY IapaMeTpaMH COCTOSIHMS ra3a B M30IPOLECCAX; DJIEKTP
3aps/10B

10.4

OnuceBaTh MEXaHUYECKOE JBM)KEHUE, UCTIONB3Ysl (PU3NUYECKHE BEITMYMHBI: KOO]
CKOpPOCTb, YCKOPEHHUE, Macca Teja, CUJIa, UMILYJIbC Tella, KHHETUYEeCKas dHepr
MeXaHu4eckas paboTa, MEXaHHUECKasi MOIHOCTh; MPU OMMCAHUM MPABUIBHO T
UCTOJb3yEeMbIX BEJIWYMH, WX OOO3HAYEHHUs U EIUHHUIBI, HAXOAUTh (opM)
(bu3nYeCcKyro BETUUNHY C IPYTUMHU BEIMYMHAMU

10.5

OnucelBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHUS, WCIIOJ
JlaBlIeHUE Trasza, TeMIeparypa, CpeIHss KUHETUYECKas DJHEPrus XaoTUye
CPEIHEKBAIpaTU4YHAsT CKOPOCTb MOJIEKYJ, KOJIUYECTBO TEIUIOTHI, BHYTPEH!
KO3 QUIIMEHT MOJIE3HOT0 JeHCTBUS TEIJIOBOTO IBUTATEINS; IPH ONMCAHUY TIPaBH
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHHs] U €AMHHUIIbI, HAXOAUTH (opH
($u3HYECKYyIO0 BEIMYUHY C APYTUMU BEIUYUHAM

10.6

OnucelBaTh H3y4EHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA M DJIEKTPHUL
UCTONB3Yysl (U3NYECKHE BEIMYMHBL: DJIEKTPUUYECKUH 3apsijl, 3JIEKTpUUYECcKOoe
MIOTEHIMAN, PA3HOCTh IOTEHIHAJIOB, NPU ONHCAHUU TPABWIBHO TPAKT
UCIIONIb3YEMBIX BEJIMYUH, UX OOO3HAUEHHS W €IMHHUIbI;, YKa3blBaTh (HOPMY
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.7

aHATM3UPOBaTh (U3MUECKUE TPOLECChl U SBJICHUS, UCIONB3YS (U3NUYECKUE
BcemupHoro Ttsarorenus, I, II m III 3akonHbl HpIOTOHA, 3aKOH COXpaHEHUS Mt
COXPAHEHHUs UMITYJIbCa, IPUHIUI CYNEPIO3ULUHN CUJI, IPUHIIUI PABHOIPABUS UH
MOJIEKYJIIPHO-KNHETHYECKYI0 TEOPUIO CTPOECHUS BELIECTBA, I'a30BbIE 3aKOHBI, (
SHEPTUH TEIIOBOTO JIBMYKEHUS MOJIEKYJ C a0COJIIOTHOM TeMrepaTypoi, MepBhIH




COXPaHEHHMs DIEKTPUUECKOro 3apsaa, 3akoH KyloHa; mpu 3TOM pa3ianyarh CIOBE
ero MaTeMaTU4YeCKOE BHIPAKEHNE U YCIOBHS (TpaHHIIbI, 0071aCTH) TPUMEHUMOCTE

10.8

OOBACHATH OCHOBHBIC TPUHIUIIBI ACHCTBHS MAIIMH, TPUOOPOB U TEXHHUUYECKUX Y
ux 0€30I1aCHOTO MCIIOb30BaHMS B TOBCEAHEBHOM KU3HU

10.9

BBIMOHATE 3KCTIEPUMEHTHI IO UCCIIEI0BAHHUIO (PU3NYECKUX SBICHUH U POLIECC(
¥ KOCBEHHBIX H3MEPEHHH; TP 3TOM (popMynupoBath npodiemy (3aady) U TUIIO
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOT0 000pYy/I0BaHUS, IPOBOAUTH OIBIT U (POp

10.10

OCYH_IGCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC U3MCPECHUA (1)I/IBI/I‘IGCKI/IX BCJIIMYHMH, IIPH 3
croco0 HN3MEPCHUA U UCIIOJB30BATh U3BCCTHBIC METOAbBI OLICHKHA HOFpeHIHOCTeﬁ )%

10.11

HccnenoBaTh 3aBUCUMOCTH MCKAY (1)I/ISI/IIICCKI/IMI/I BCIMYHMHaAMHM C HCIIOJIb30BAaHI
9TOM KOHCTPYHUPOBATH YCTAHOBKY, (i)I/IKCI/IpOBaTb pPE3YyIbTaThbl HOJ'Iy‘IGHHOfI 3aBUC
B BUJC Ta6J'II/II_I n Fpa(l)I/IKOB, ACJIaTh BbIBOABI 110 PE3yJIbTaTaM UCCICAOBAHNA

10.12

Cobmronate npasuiia 6€30MaCHOTO TPy/Aa MPH MPOBEICHUH UCCIEIOBAHUN B pam
y4eOHO-HCCIIEIOBATEILCKONH U MPOEKTHOW JESTEIbHOCTH C WCIOJIb30BAHUEM |
1abopaTopHOro 000OpyI0BaHUS

10.13

Pemarp pacu€rHble 3a1auu C SBHO 3aJaHHOM (M3UYECKOH MOJENBIO, HCIIOJ
IIPUHLIMIIBI; HAa OCHOBE aHajlM3a YCJIOBMS 3aJayd BbIOMpaTh (PU3UUYECKYIO MO
BEJIMYMHBI U (DOpMysbl, HEOOXOAWMBIE Al €€ pelIeHHs, MPOBOAUTH Pacydél
MOJIYYEHHOTO 3HAUYEHUS (PU3HUECKON BETMUNHBI

10.14

Pemrate xauecTBeHHBIC 3aaa4u: BbICTpanBaATh JIOTHYCCKHU HCIPOTUBOPCUHUBYIO IICI
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/IBI/I‘-I€CKI/IC SABJICHUSA

10.15

Hcnonp30BaTh MpH pelIeHUH Y4eOHBIX 3a/ad COBPEMEHHbIE HH(OpPMAaIOHH!
CTPYKTYpUPOBAHHUSI, HHTEPIPETAMd M TMPEACTaBICHUS Y4eOHOW U Hay4H(
MTOJIy4YEHHOU M3 PA3JIMYHBIX HICTOYHUKOB; KPUTUYECKH aHAIIM3UPOBATH MOJIy4aeM

10.16

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
IIPOLIECCOB OKPYKAKOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

Mcnonb30BaTh TEOpeTHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW >KHU3HU JII:
npu oOpalieHuu ¢ npubopaMu M TEXHUYECKHMMM YCTPOMCTBaMH, JUISl COXPAaHE
HOPM DKOJIOTUYECKOTO MOBECHMSI B OKpY’KalolIel cpeze

10.18

PaGorate B Tpynmne ¢ BBIIOJHCHUCM PAa3JIMYHbIX COHHUAJIBHBIX pOJ'ICﬁ, 1171
palvOHAJIBHO pacClIpeaciiaThb 00513aHHOCTH U IJIAaHUPOBATL ACATCIIBHOCTL B
AZICKBATHO OLICHUBATH BKJIAJ] KAXKIOT'0 U3 YUACTHHUKOB I'PYIIIIBI B PCHICHUC PACCMc

11 KITACC

Kon
NMPoBePSIEMOro
pe3yabTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTelibl
0o011ero oopa3oBaHus



111

JleMOHCTpHpOBATh HAa MpPUMEpPAX POJb U MECTO (U3UKU B (HOPMUPOBAHHH COBP
MHpA, B Pa3BUTHUHA COBPEMEHHOW TEXHHUKHU U TEXHOJIOTMH, B IIPAKTUYECKOMN ACSATEI
U €IMHCTBO (PM3UUECKON KapTUHBI MUDPA

11.2

Y4YuTBIBaTh TPAHUIBI NPUMEHEHHUS HW3YYCHHBIX (U3NYECKUX MOJENEH: Todeul
sJIepHas MOJEb aTOMa, HYKJIOHHAsI MO/I€Ib aTOMHOTO Apa P pelIeHuH pusmue

11.3

PacrniosnaBate ¢u3uveckue siBIeHUs (IMIPOIECCHI) U OOBSICHATh MX HA OCHOBE 32
KBAaHTOBOHW (DM3MKHU: IJIEKTPHUUECKasi IPOBOIUMOCTbD, TEIUIOBOE, CBETOBOE, XUMUY
TOKa, B3aMMO/ICHCTBIE MarHUTOB, SJICKTPOMArHUTHAS UHAYKIHS, IEHCTBUE MarHu
TOKOM M JIBUXKYIIMHCS 3apsl, JIEKTPOMAarHUTHBIC KOJICOAHUS M BOJIHBI, HPSIMO.
CBETa, OTpaKeHHe, MpejoMieHue, uHTepdepeHuuns, Audpakuus U MOJIAPU3ALN
dotoanekrpuueckuii 3pdekt (pororddexT), CBETOBOE MaBICHHE, BO3HUKHOBC
aToMa BOJIOPO/ia, €CTECTBCHHAsI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTb

114

OnuceiBaTh HM3y4eHHBbIE CBOWCTBA BEILECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, O
MIPOBOAMMOCTb Pa3JMUHBIX CpPEI) M D3JIEKTPOMAarHUTHBIE SIBJIEHUS (IPOLIECCH
BEJIMYMHBL: JJIEKTPUYECKUI 3apsll, CHUJIa TOKA, dJIEKTPUUECKOE HAIPSHKEHUE, DJIC]
pasHocTh noteHuuanos, JJC, pabora TOKa, MHAYKIUS MarHUTHOTO IOJS, CHJ
WHIYKTUBHOCTh KaTYIIKH, 3HEPIUsl MIEKTPUYECKOTO U MArHUTHOTO IOJIEH, Iepy
Kosie0aTeabHOM KOHTYpE, 3aps] U CHJla TOKa B IIPOLECCe IAPMOHUYECKUX dJIel
(OKyCHOE pacCcTOSIHME W ONTHYECKAs CHJIA JIMH3BI; IPH ONMCAHUU MPABHIBHO Tpa
WCTOJB3yEeMBIX BEJIMYMH, WX O00O3HAUeHWs W €IUHHIBI;, YKa3blBaTh (HOpMyn
(hU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU

115

OnuceBaTh HU3YUCHHBIC KBAHTOBBIC SBJICHUA W TIPOLECCHI, HCIIOJIb3YS (1)I/I3I/I"I€
OJICKTPOMArdHMTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTAa CBETA, DHCPIrUA U UMITYJIbC (1)C
OHEPIrUs CBA3KM ATOMHBIX AACP, NPU ONHMCAHWU IMPAaBHUIIBHO TPAKTOBATH (1)I/I3I/I‘I€(
BCJIIMYHH, UX 0003HAYCHUS U CAWHUIBI; YKa3bIBaTb (1)0pMYJ'II)I, CBA3BIBAIOIINUEC JIaH!]
C ApYIrvMMHU BCIMYHMHAMU, BEIYUCIIATh 3SHAYCHUC (1)H3H‘I€CKOI>1 BCIIMYHHBI

11.6

AHanu3upoBath (pU3NYECKHE MPOIECCH U SBJIECHUS, UCTIOIB3Ys (PU3HUUECKHUE 3aKOF
3aKOHBI I1OCJIE/IOBATEILHOTO M MAapaJUIeIbHOTO COCAMHEHHS IMPOBOIHUKOB, 3aKO
3H€KTpOMaFHHTHOfI HHAYKIWH, 3aKOH HpﬂMOHHHeﬁHOFO PacrIpoCTpaHCHUA CBETA
3aKOHBI IIPEJIOMJIEHUSI CBETa, ypaBHeHUE DWHIITeHa s poTodddexTa, 3aKoH
COXpaHEHMs HMMITYJIbCa, 3aKOH COXPAaHEHMs DJIEKTPUUYECKOTO 3apsja, 3aKOH COX
noctynatsl bopa, 3aKOH paguOaKTUBHOTO pacraja; MpH 3TOM Pa3jinyarh CIOBECE
€ro MaTeMaTU4YeCKOe BBIPAKEHHUE U YCIIOBHS (TpaHUIIbI, 00JaCTH) IPUMEHUMOCTH

11.7

OnpenensTh HanpapieHHE BEKTOPA MHAYKLIUHA MAarHUTHOTO TOJISl TPOBOJHUKA C T
JlopeHna

11.8

CTtpouTsb 1 ONUCHIBaTh U300pakeHUE, CO3AABAEMOE INIOCKUM 3€pKajioM, TOHKOM JIv

11.9

BBINONMHATE SKCHIEPUMEHTHI 110 CCIEIOBAHUIO (PU3MUYECKUX SBJICHUN U MPOLIECCOR
U KOCBEHHBIX H3MEPEeHMI; MpH 3TOM (QOpMyIUpoBaTh mpodieMy (3amay
AKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJIOKESHHOTO 000pYIOBaHHUS, TIPOBOI)
BBIBO/IBI




11.10

OCYH.[GCTBJIHTB MpAMBbIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYHH, IIPHA IT!
CII0co0 HU3MCPCHHUA U UCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOI‘pCIHHOCTGfI nus3

11.11

HccnenoBath 3aBUCMMOCTH (DH3UYECKHX BEIMYMH C WCIHOJIB30BAHUEM TIPSIMI
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTaThl MOJYYCHHON 3aBHCHMOC
BH/JIE TaOIHI U TpaUKOB, AENATh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS

11.12

Cobmroath npaBuiia 0€30MacHOTO TPy/a MPH MIPOBEACHHH UCCICIOBAHUI B PAMK
y4e0HO-HCCIIEI0BATENbCKON U IPOSKTHOW EATEIbHOCTH C HCIIOJIb30BAHUEM U
1a00paTOpHOTO 000PYIOBAHHS

11.13

Pemare pacu€rHbple 3amaud ¢ SBHO 3aJaHHON (U3MYECKOH MOJENbI0, UCIOJb
IPUHLUIIBI; HA OCHOBE aHAJIM3a YCJIOBUA 3a/Jayd BbIOMpaTh (PU3NYECKYIO MO
BEeIMYUHBI U (HOpMyIbl, HEOOXOAMMBIE IS €€ peIIeHUs, MPOBOJUTH PacueTh
MIOJIyYEHHOT'0 3HAaUEeHUsI (PU3NUECKON BEITMUNHBI

11.14

Pemarn kauecTBEHHBIE 3ala4yu: BBICTpAaUBaTh JIOTHYCCKHU HCIPOTUBOPCUYNBYIO LCTIC
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘~IGCKI/I€ SABJICHUSA

11.15

Hcnonp3oBarh IIpu pCIICHUUA y‘le6HI>IX 3a/la4d COBPCMCHHBIC I/IH(I)OpMaI_[I/IOHHbD
CTPYKTYPUPOBAHUS, HUHTCPHPCTAIMU W MPCACTABICHUSA y‘Ie6H0ﬁ U HAYYHO-
HOHy‘ICHHOﬁ U3 pa3JINYHbIX HCTOUYHHUKOB,; KPUTHYCCKHU AHAJIIU3UPOBATH ITOJTYyHaCM Yt

11.16

OOBACHATH IMPHUHIUIIBI IEUCTBUS MallllH, HpI/I60pOB Hn TCXHHUYCCKUX YCTpOﬁC’
0€30I1aCHOTO MCIT0Ib30BaHMUSA B HOBCCHHGBHOﬁ KHN3HU

11.17

[IpuBoUTE MpUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3
MIPOLIECCOB OKPYKAKOLIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeopeTHuecKre 3HAHUS MO (U3MKE B MOBCEIHEBHOM XU3HU IS
pu oOpaiieHn ¢ nIpubopaMu M TEXHUYECKMMM YCTPOMCTBAMM, JI COXPaHEHI
HOPM 3KOJIOTMYECKOT0 MOBEICHHS B OKPYXKAIOILIEH cpesie

11.19

PaGorare B rpymnme ¢ BBINOJHEHHUEM pa3IMYHBIX COLUAIBHBIX pOJIEH, IUIa
palMOHaIbHO pacupelensiTh OOS3aHHOCTH M IUIAHUPOBAaTh JAESTEIBHOCTH B |
aJICKBATHO OLICHUBAThH BKJIAJ KaXKJ0I'0 U3 YYaCTHUKOB I'PYIIIHI B PEIICHUE pAcCMaT




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon Kox nposepsiemoro
pasaena 3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o npupoge. Hayuneie MeToapl MO3HAHUS O
AKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE MIO3HAHUS IPUPOJIBI. DKCI

1.2

MogenupoBanue (pU3NIECKUX SBJICHUN U TporueccoB. HaydHs
3aKOHBI W Teopuu. ['paHUIBl TNPUMEHUMOCTH (U3HUECH
cooTBeTcTBUS. Poib 1 MecTo PpHU3NKU B OPMHUPOBAHUH COBPE!
MHpa, B IPAKTUYECKOH ACSATEIBHOCTH JIIOIEH

MEXAHUKA

#H#HPar###KMHEMATUKA

211

Mexanudeckoe amxeHHe. OTHOCHUTETBHOCTh MEXaHHUYECK(
orcuéra. Tpaekropus

212

[lepemenienue, CKOpOCTh (CpemHssl CKOPOCTh, MTHOBEHHAS
MaTepHaﬂbHOﬁ TOYKH, HX HNPOCKOHMHU HAa OCHU CHCTCMbI
MIEPEMEIICHUH U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKECHM
KOOpJMHAT, CKOPOCTH, YCKOPEHMs, IyTH M IepeMeleHUs
BpEMEHU

21 214

CBobomHoe majieHue. Y CKopeHue CBOOOTHOTO M CHUS

2.15

KpuBonuHeliHoe nBuxeHuEe. PaBHOMEpHOE JBIKEHHE M
OKPYXXHOCTH. VYTJOBas CKOPOCTb, JIMHEHHAas CKOPOCT.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHUYeCKHne YCTPOMCTBA: CIHAOMETP, JABUKEHUE CHAPSAC
nepeaadu

2.1.7

[IpakTnueckue paboTel. M3MepeHne  MTHOBEHHOM  CK
COOTHOUIEHUSI MEXKIy NYyTSIMH, IPOWIECHHBIMU TEJIOM 3a IIC
IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUJKCHHUM (
paBHOM HymI0. M3yyeHue NBMKEHUS IIapUKa B BSI3KOW KHUIKO
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

#HPar#### IMHAMUKA

2.2 221

[Tpunmun otHocurenbHOocTH [anmunes. Ilepserii 3akon H
CHUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuy cuil




Bropoii 3akon HproTOHA 111 MaTepHalbHONM TOYKH B MHEPL

223 (UCO). Tpernii 3akon Hpl0TOHA J1J1sl MaTEpUATIBHBIX TOYEK
294 3akoH BceMupHoro TsaroreHus. Cuia Tspkectu. [lepBas koc
Tena
2.2.5 Cwia ynpyroctu. 3akoH ['yka
296 Cuna tpenusi. Cyxoe TpeHue. Cuina TpPEHHUS CKOJIbKEHUS
Koaddunment tpenus. Cuiia conpoTUBIIEHUS TPU ABUKECHUH
2.2.7 [TocTynarenbHOE U BpalllaTesibHOE ABUKEHUE A0COTIOTHO TBEP
998 MoMeHT cuibl OTHOCHUTENBbHO OcCH BpaiueHus. Ilnewo cun
tBEpaoro Tena B UCO
2.2.9 TexHuuyecKkue yCTpONCTBA: MOJIIMITHUKH, TBUKEHUE UCKYCCTB
[Tpaktudyeckue paboTel. M3ydeHue NBUKEHHS OpycKa MO He
NEHCTBHEM  HECKOJNbKMX CHI. VccnenoBaHue — 3aBUCHN
2.2.10 BO3ZHUKAIOIIUX B AePOpMUPYEeMON HPYKHHE U PE3UHOBOM O
nedopmanuu. MccnenoBanue yciaoBHii paBHOBeCHsI TBEPIO
BpallleHus
##HPar###3AKOHBI COXPAHEHNM A B MEXAHUKE
931 Hmnynbc MaTepuanbHOM TOYKH, CHCTEMBl MaTepPHAIBHBIX
M3MEHEHHE UMITYJIbCa Teja
2.3.2 3akoH coxpaHeHus ummynbca B ICO. PeakTuBHOE 1BUXKEHME
2.3.3 Pabora cuibl
234 Mo1HOCTb CHJIBI
2.35 Kunernueckas sHeprust MaTepuaibHOM ToOuku. Teopemao K1He
23 236 [TorennuanbHass dHeprus. IloTeHumanbHas »HEPrUs Y
npyxuHsl. [loTeHnManbHas sHeprus Teaa BOIU3H MOBEPXHOCTI
[ToreHnmanbHble W HENMOTEHIHATbHBIE CHIIBI. CBsI3b pabOTHI
2.3.7 U3MEHEHHEM MEXaHUYECKOH PHEepPruM CHCTEMbl Tell. 3aKOH C(
SHEpPIruu
2.3.8 VYrpyrue v Heyrpyrue CTOIKHOBEHHS
2.3.9 TexHUUecKue yCTpoHUCTBa: IBUKEHHE PAKET, BOJOMET, KOIep,
5310 [TpakTuyeckue paboThl. M3yueHue CBSI3U CKOpOCTEH Ten
HccnenoBanue cBsA3U pabOThI CHIIBI ¢ K3MEHEHUEM MEXaHUYeC]
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
#HH#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOW TEOPI
31 311 OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETHUECKOW TEOpHUH.
Juddysus. Xapaktep ABHKEHHS U B3aUMOJICHCTBUS YaCTHIL B
3.1.2 Mogenu cTpoeHHsl ra3oB, )KUIKOCTEH U TBEPIBIX TEN U 0O




Ha OCHOBE DTUX MOJIEJIEN

3.1.3 Macca mosnekyn. KonnyectBo BemecTtBa. [locrosnnas ABorajj
3.1.4 TennoBoe paBHOBecue. TemmepaTtypa u e€ uzmepenue. [llkana
315 Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJCKYJIISP
o UJICAILHOTO ra3a
316 AOcomoTHas TeMmIeparypa Kak Mepa CpeAHEed KHHETHYeC
o IBIKeHHs dactull rasa. [lkana remmneparyp KenbBuna
3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanbToHa
318 ['azoBbie 3akoHBL. M3ompormecchl B UACATBHOM Tra3e C I
o BEIIIECTBA: M30TEPMa, H30X0pa, H300apa
3.1.9 TexHu4eckre ycTpoiicTBa: TepMOMETP, OapOMETp
31.10 [lpaktuyeckue paboThl. V3mepeHHe Macchl — BO3IyXa
o HccnenoBanue 3aBUCUMOCTH MEXKTY IIaPAMETPAMU COCTOSHHUS
OCHOBbI TEPMOJIMHAMUKN
321 TepMoauHaMuyeckas cucreMa. BHYTPEHHSSI SHEPTHSI TEPMO]]
o CIIOCOOBI €€ M3MEHEHUS
3.2.2 KonmuaecTBo TeroTel 1 pabota. BHYTpeHHSIST SHEPTHs OTHOAT(
Buapl Teruionepenayn: TEIIONPOBOAHOCTh, KOHBEKIHUS, W
3.2.3 Tena. YaenbHas TEIJIOEMKOCTh BemlecTBa. Pacuér Kos
TerIonepeade
394 [lepBpiii 3akoH TepMoauHaMHUKHU. [IpuMeHeHHE TEpBOTO 3¢
3.2 o uzonporeccam. ['paduyeckas uaTeprperanus paboThl ra3a
TenoBeie MamuHbL. [[pUHIINTIBI 1EHCTBUS TETIOBBIX MAIIIKH.
3.25 B TerioBbix MammHax. KosdduimeHnTt monesHoro aelcTBus
mMamuHbl. Hukn Kapao u ero KIT
326 Bropoii 3akon TepmonuHamuku. HeobpaTtumocTs mpoiiecco
o JBUTATENU. DKOJIOTHYECKUE TIPOOIEMBI TEIIOPHEPTETUKU
397 TexHHYECKHE YCTPOMCTBA: JABUTATEh BHYTPEHHETO CTOPAHHS
o KOHIUI[HOHED
3.2.8 [TpakTnyeckue paboTel. MI3mepenue yenbHOM TemIoéMKOCTH
###Par###ATPEI’ ATHBIE COCTOSHUMA BEIHIECBA. ®A30BBLIE ITEPI
331 [TapooOpa3oBanue W KoHIeHcamws. lcmapenue W KuIel
A napooOpa3oBanus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHHS OT J1a
3.3 3.3.2 AOCOTIOTHAS M OTHOCHTEIbHAS BIIAXKHOCTH BO3yxa. HackIier
333 TBépmoe Tteno. Kpucramnumueckue u amopdHbIE Tena.
o KpucTaimoB. XKuakue kpuctamibl. CoBpeMeHHBIE MaTEePHAIBI
3.34 [TnaBrnenue u KpucTau3anus. Y AelbHas TeTIOTa MJIaBICHUS




3.3.5

YpaBHeHUE TEIIOBOTO OanaHca

TexHuuyeckue yCTpoMCTBa: TUTPOMETP M TCUXPOMETpP, K

3.3.6 IIOJIyUEHUSI COBPEMEHHBIX MaTepuajJoB, B TOM  YHC]
HAaHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. Mi3MepeHne BIaXKHOCTH BO3yXa
4 DJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DJIeKTpU3aus Tel. DNEKTPUUECKui 3apsi. JBa BUa dJIE€KTpU
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U IOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI SJIEKTPUUECKOT0 3apsiia
4.1.4 B3aumopeiictBue 3apsaaoB. 3akon Kynona
415 Onektpuueckoe  mosie.  Hanpspk€HHOCTH — AIIEKTPUYECK
cynepno3uiuy. JIMHUM HanpsHKEHHOCTH IEKTPUYECKOTO OIS
4.1 4.1.6 Pabora cui anexkrpocrarnyeckoro nosis. [lorenuuan. Pasnocrr
417 [TpoBOAHHMKYU U AMDICKTPUKH B MOCTOSHHOM 3JIEKTPUUYECKON
IIPOHUIIAEMOCTh
418 OnextpoémkocTh. Konaencarop. D1eKTpOEMKOCTh IMIIOCKOTO
3apsHKEHHOTO KOH/IEHCaTopa
419 TexHUuyecknue yCTpOMCTBA: 3JIEKTPOCKOI, 3JIEKTPOMETp, 3JI€l
3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHE
4.1.10 [TpakTueckue paboThl. M3Mepenne anekTpoEMKOCTH KOHEHC
HHHPar###TIOCTOSHHBIN SJIEKTPUYECKHNM TOK. TOKU B PA3JIMYHB!
421 VYcnoBus CyliecTBOBaHUS MOCTOSHHOTO AJIEKTPUYECKOTO TOK:
ToKa. [TocTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1st yyacTka Lenu
4.2.3 DNEeKTPUUECKOe COIIPOTUBIICHHE. Y AETbHOE COMPOTUBIIEHUE B
4.2.4 ITocnenoBarenbHOE, MapalIeNbHOE, CMEIIAHHOE COEINHEHUE T
4.2.5 PaboTa snektpuueckoro Toka. 3akoHn Jlxoyns — Jlenma
4.2 4.2.6 MONIHOCTB JEKTPUIECKOTO TOKA
497 anekTpoABIKyIas cuia (ganee — 31C) u BHyTpeHHEEe COpOT
3akon OMa A1 TOJTHOM (3aMKHYTOI) ANeKTpudeckoi menu. Ke
428 OJIEKTpOHHAss MPOBOJMMOCTb TBEPABIX METAIOB. 3aBU(
METAJIJIOB OT TeMriepaTypsl. CBEpXIpOBOINMOCTb
4.2.9 DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyUK
4210 [TonynpoBonuuku. CoOcTBeHHass M MpHUMECHas MPOBOIUN

CsaoiicTBa p-n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI




4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS JINC
4912 DJIeKTpUYecKuid TOK B ra3zax. (CaMOCTOSITENIbHBIA U HEC:
o Paszn4HbIe THITBI CAMOCTOATEIBLHOTO paspsaa. Mosaus. [Tiasn
TexHuueckue YCTpONCTBA: ammepMeTp, BOJBTMETP, PEO
4213 AIIEKTpOHArpeBaTeNbHble MPUOOPHI, AJIEKTPOOCBETUTEIbHBI
o COTPOTHUBIICHUS, BaKyyMHBIN MO/, TEPMUCTOPHI
MOJTYTIPOBOTHUKOBBIN JTHOI, TaJIbBAHUKA
[TpakTueckue paboThl. M3yueHue cMemanHOro COeIMHEHUS |
4.2.14 N3mepenne DJIC uCTOYHMKA TOKA W €r0 BHYTPEHHETO COIIf
AIIEKTPOJIN3A
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemMble 3JIEMEHTHI COEPKAHUS
pa3aena JJIeMeHTa
4 DJIEKTPOAMMHAMUKA
##HPar#H#H#MAT HUTHOE I10JIE. DJIEKTPOMATHUTHAA MH/IYK]
43.1 [TocTrossHHBIE MAarHUTHI. B3anMo1eiiCTBHE MOCTOSHHBIX MarHu
MaruuTtHOEe mosie. BekTop MarHuTHOW MHAYKIUU. [IpuHIM
4.3.2 MarHuTHOM WHAYKIUU. KapTuHa NWMHUNA MarHUTHOM WH)
MarHuTOB
MarautHoe mojie MpPOBOJHMKA ¢ TOKOoM. KapTuHa nuHui
4.3.3 MPOBOJHUKA M 3aMKHYTOT'O KOJBIIEBOTO TPOBOJHUKA, Ké
Opcrena. BzanMoaelicTBre MPOBOAHUKOB C TOKOM
43.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE
435 Cuna Jlopenma, e€ Momynbp W HampaBjieHue. JIBuxeHue
4.3 e OJHOPOJIHOM MarHUTHOM Tojie. PaGora cuitsl Jlopenma
4.3.6 SIByIeHUE AIEKTPOMArHUTHON MHTYKIIHA
4.3.7 [ToTox BekTOpa MarHUTHOM MHIYKLIUH
4.3.8 OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHON MHAYKIIMK Papaj
439 BuxpeBoe »snektpudeckoe mnosie. IJC WHAYKIMU B Tf
h MOCTYIATENBHO B OTHOPOIHOM MAarHUTHOM ITOJIE
4.3.10 [IpaBusno Jlenua
4311 NupyktuBHOCTH. SAABNeHne camonnaykuuu. I1C camonHIyKL
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYLIIKU C TOKOM
4.3.13 DNEeKTPOMarHuTHOE MOoJIe




Texnuueckue YCTPOMCTBA: IIOCTOSIHHBIE MarHy

4.3.14 AJEKTPOABUIaTENb, YCKOPUTEIIN AIEMEHTAPHBIX YACTHLL, HHIY
[IpakTuyeckue paboTel. M3ydeHne MarHuTHOTO TOJIs KaTYIIK
4.3.15 JEUCTBUSA IIOCTOSSHHOIO MArHWUTa Ha pPaMKy C TOKOM.
9JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHU A U BOJIHbBI
#HHPartHHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBA
511 Konebarensnas cucrema. CoOomguble konebanusa. [ap
o Iepuos, yacrora, aMIuIMTyAa U (hasza Kojaebanuit
512 [IpyxnHHBIA MagTHUK. MaTeMaTU4ECKUI MAasATHUK
513 VYpaBHeHHe rapMOHMUYECKUX Kosiebanuil. Kunemarnueckoeu
o KOJIe0aTeIbHOTO JIBHYKECHUS
514 [IpeBpaimienne »HEpruM MNpU TapMOHUYECKHX KojeOaH!
o Kosie0aHUH UCXOTHOW BEJIMYMHBI C aMILTUTYAaMU KoJieOaHui
Konebatenbuspiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
5.15 K0J1e0aTeIbHOM KOHTYpe. AHAJOTUsl MEX]IYy MEXaHUYECKUM
kosnebanusamu. @opmyna Tomcona
5.16 3aKOH COXpAaHEHUS SHEPTUHU B UACATILHOM KOJI€0AaTEIbHOM KO
5.1 517 BbiHyXeHHbBIE ~MeXaHWueckue KosiebaHus. Pe3oHaHc.
o BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHus.
5.18 Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
519 MoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE M JI€MCTBYIOIN
o HAIPsHKECHUS
Tpanchopmarop. IIpousBoacTsBo, nepenaya u norpediieHue
5.1.10 OKOJIOTUYECKHE PHUCKU TPU IPOU3BOJCTBE 3IJIEKTPUUECK
HCIIOJIb30BAaHUS JIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU
5111 Texnuueckue  ycTpoiicTBa:  ceificMorpad,  IJIEKTpHUe
o 3JIEKTpoIepeiad
[IpakTuyeckue pabotel. MiccrnenoBanue 3aBUCUMOCTH TIEPUO/
5.1.12 Ha HUTH OT JJIMHBI HUTH U Macchl rpy3a. MccienoBanue nep
IIOCJIEZI0BATEIBHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U P
#HHPart#H#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIH
521 MexaHnuueckue  BOJIHBL,  YCJIOBHSI  paclpOCTpaHEHUS.
o pacnpocTpaHeHus U JUTMHA BOJHBL. [lonepeuHblie U MpoJoIIbH]
5.2 522 ###Par### Nnreppepenuus u nudpakuns MEXaHUYECKUX BOJ
5.2.3 3Byk. CkopocTb 3ByKa. [’ pomKkocTh 3Byka. BeicoTa ToHa. Temt
524 DNEeKTPOMarHUTHHIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMa

OpHeHTanus BEKTOpoB E, B 1 v B 3JIEKTpOMarHuTHON BOJIHE B




CBoiicTBa AJIGKTPOMATHUTHBIX BOJIH: OTPAXEHUE, IIpel

5.25
mudpakuus, uatepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX
596 [IIxana 371€KTPOMarHUTHLIX BOJIH. IIpuMeHeHne aieKTpomart
o ObITY
597 [IpuHuunsel  paauMocBsi3u W TeleBUIeHMs. Panuorokar
o 3arps3HEHHE OKPYKAIOIIEH Cpe bl
TexHuueckue ycTpoiicTBa: My3bIKaJIbHbIE HHCTPYMEHTHI, YiIb
5.2.8 B TEXHHMKE U MEIMLIMHE, pajap, paluolnpUEMHUK, TEIEBU30D,
neyb
#HH#HPar##HOIITUKA
531 [IpsimonHENHOE pacIpOCTPaHEHHUE CBETA B OJJTHOPOAHOM CPE]
532 OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. llocTpoeHue
o 3epKaie
533 [Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHHMS CBeTa. A
o [PETOMIICHUS
534 [TonHoe BHYTpeHHEE oTpakeHue. [IpeaenbHbIi yro mojaHOro
535 Hucnepcus ceera. CioxxHblil cocTaB Oenoro ceera. LiBet
CoOuparomue 1 pacceMBarolue JUH3bL. TOHKass JUH3A. !
5.3.6 onTuyeckas cuia TOHKOW suH3bL. IlocTtpoeHune u3o0paxk
5.3 paccenBaromux JuH3ax. opMysa TOHKON JTUH3BI. Y BEJINYEHI
. 5.3.7 [Ipenensl MPUMEHUMOCTH F€OMETPHUUECKOM ONTUKU
WuTtepdepennus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS ]
5.3.8 U MUHUMYMOB B HHTEP(PEPEHIMOHHON KapTHHE OT JIBYX
HCTOYHHUKOB
539 Hudpakus ceera. [udpakumonHas pemeéTka. YCIOBHE
o MaKCHMYMOB TIPH MTaICHHH MOHOXPOMATHUYECKOTO CBETA Ha [
5.3.10 [Tonsipuszanus ceera
5311 TexHuueckue ycTpoiicTBa: OYKHM, Jyma, (oToanmapar,
e MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs! ONTHKA, AU(PpaKIIHOHHAS
5312 [IpakTuueckue padotel. MI3MepeHne nokasaresns nperioMIeHH!
A n3o0pakeHuit B muH3ax. Habmoaenue nucnepcun cBeta
SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCT!
I'panuubl  OPUMEHUMOCTH  KJIACCUYECKOHM  MEXaHHKH.
6.1 OTHOCUTEJIbHOCTU: WHBAapUAHTHOCTb MOAYJISI CKOPOCTH CBE
6 OTHOCHUTEIIBHOCTH DWHIITEHHA
6.2 OTHOCHUTENBHOCTh OIHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHH |
6.3 DHEprusi ¥ UMITYIIbC CBOOOTHON YaCTHIIBI




CBsi3p Maccel € DHEPrU€l M MMIIYJIbCOM CBOOOJHOM s

6.4 .
CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®1U3UKA
#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU
711 @®otonsl. @opmyna [lnanka cBs3u sHepruu (GoToHA C eI
HUMITYJTbC (POTOHA
7192 OtkpeiTue u wucciaenoBanue ¢Goroddpdexra. OmbiTel A
71 doTtorddexra
7.1.3 VYpaBuenue DitHmreiHa 115 poTodddekra. «KpacHas rpaHur
714 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE JIEHCTBHUE CBETA
7.1.6 Texuuueckue ycTpoiicTBa: GoTO3I€MEHT, POTOAATUUK, COTHE
CTPOEHHME ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdopia o uccienonar
[Inanerapnas mozens aroma
[Mocrymarer Bopa. M3nydenne u noromnieHne (GOTOHOB MPH |
7.2.2 YpOBHSL BHepruum Ha Apyrol. Buasl cnektpoB. Crextp
BOZOpOJA
12 793 Bonnosslie cBolicTBa yactul. Bonnel ne bpoinsa. Kopmyckyr
Judpakius 3JeKTPOHOB Ha KpUCTaiax
7.24 CrioHTaHHOE M BBIHYKJIEHHOE U3ITy4eHHUE. Y CTPOMCTBO U IIPH
795 TexHnueckue ycTpoWcTBa: CIEKTPajIbHBIA aHaIU3 (CHEKTPO
KOMIIBIOTED
7.2.6 [IpakTuueckue padotel. Habmoienue nuHenvyaToro cnexkTpa
ATOMHOE APO
7.3.1 MeTo b1 HaOIIOIEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUIL
OtkpeiTHe panuoakTuBHOCTH. OnbiTel  Pesepdopna 1o
7.3.2 paanoakTuBHOro m3nmydeHus. CoiicTBa anbda-, OGera-, ran
PaAMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI
733 OtkpeITHE TTPOTOHA M HeWTpoHa. HykioHHas monens sapa I
7.3 3apsg sapa. MaccoBoe uucio siapa. M3orornsl
734 Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma.
pasMoaKTUBHOTO pacraja
7.3.5 DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT ma
7.3.6 SAnepusie peakuu. Jlenenne u CUHTE3 sAep
737 Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl 1

SHEPreTHKU. DKOJIOTMUECKUE aCIeKThI IIEPHON SHEPTETUKH




7.3.8

OnemeHTapHble YacTUllbl. OTKpbITHE TO3UTPOHA. DyHIaAMEHT

Texuuueckue ycTpoiicTBa: J03UMeETp, kamepa BuuibcoHa, i

7.3.9 Sonba
7.3.10 [TpakTrueckue padoTsl. MccienoBanue TpeKoB yacTuil (1o ro
DJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé3aroro Heba. Co3Be3ausi, spKue 3BE3/bl, ITAHETHI, HX
8.2 Conneunas cucrtema. [lmaneTsl 3emMHO#N rpynmbl. [lnaHersr-
' KapiuKoBbIe T1aneTsl. Manblie Tena CoTHeYHON CUCTEMBbI
8.3 Comnnue, ¢potocdepa u atmochepa. ComHedHass aKTUBHOCTh
8.4 Ucrounuk sneprun ColiHIIA U 3BE3]
3BE3/bI, X OCHOBHBIE XapPAKTEPUCTUKU: Macca, CBETUMOCTb,
8.5 B3aMMOCBs3b. JlMarpamMma «CHEKTpalbHBIA KJIaCC — CBETHU
' MIOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOC
MIOCJIEZI0BATEIBHOCTH
8.6 ###Par###BuyTpennee  ctpoeHue  3BE€34.  CoBpeMeHH
' MIPOUCXOXKACHUU U 3BoJoUKU CONHIIA U 3BE3/1. DTaIlbl )KU3HY
Mneunsnii  Ilyre — Hama T'anaktuka. ChnumpanbHas
8.7 pacnpesenenue 3BE31, raza u nbuid. [lomokeHue W JBHKEH
[Tnockast u chepuueckas noacucrTeMs! ["anakTuku
8.8 Tunel ranakTuk. PagroranakTuku v kBa3apbl. YEpHBIE IBIPHI
Bcenennas. Pacimpenne Beenennoit. 3akon Xa606:1a. Pazoer
8.9 panuyc BcemenHo#, teopust Bbombmoro B3peiBa. Mojens
PennkroBoe uznydenue
8.10 Macmrabnast cTtpyktypa Bceenennoit. MeraranakTuka.

aCTPOHOMHHU




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

Konx nposepsiemoro
TpeOOBaHUS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPEAMETHBIM pe3yJibTaTaM 0CBOCHUA OC
nmporpaMmmbl CpE€AHET0 0611(61"0 oﬁpasonaﬂnﬂ

1

ChopMupoBaHHOCTh YMEHHU PACIIO3HABATH (PU3NUECKUE SBICHUS (TIPOLIE
H3y4YEHHBIX 3aKOHOB

Brnanenue ocHoBomosararomuMu  (PU3MYECKUMH TOHATHSMUA M BEJH
(bu3nYecKne mporeccs

ChopMupoBaHHOCTh YMEHHI MPUMEHSTH 3aKOHBI KJIACCUYECKOM MeXaH
TEPMOJAMHAMHKH, DIIEKTPOJUHAMUKH, KBAHTOBOM (U3MKHM A aHal
MUKPOMHpA, MaKpOMHUpPa U MeraMupa, pa3iuyaTh YCJIOBUSA (TpaHHI
(u3MUecKUX 3aKOHOB, MOHMMATh BCEOOIIMU XapakTep (yHIaMEHTAIbHE
WCIOJIb30BaHUS YACTHBIX 3aKOHOB; aHAIM3UPOBaTh (DU3MUECKHE TIPO
TI0JIOKEHHU S, 3aKOHBI M 3aKOHOMEPHOCTH

CdopmMupoBaHHOCTh YMEHUS pa3indarh YCIOBUS IPUMEHUMOCTH MO/IEIE!
(stBNIEHUI)

ChopMupoBaHHOCTh YMEHHS pellaTh pacy€THblE 3aJaud C SIBHO 3¢
¢u3nyeckoil MoJIeNIbl0: Ha OCHOBAaHMHU aHalIM3a YCJIOBUS BBIOMpaTh (U3
TpeOOBaHUAM 337a4yM, MPUMEHATh (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOC
TEOpUN MpPU HCIONB30BAHUM MATEMaTHUECKUX METONOB PEUICHMS 3¢
OCHOBAHHMU UMEIOIUXCS JaHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U KOPPE!
Y4ETOM IOJIYYEHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHbIE 3a7auu, TpeOyOIIMe MIPUMEHEHNsI 3HAaHUH U3 pa3H
(bu3MKY, a TaK)Ke UHTETPALUY 3HAHUHM U3 JPYTUX IPEIMETOB €CTECTBEHHC
JIOTUYECKYIO LETIOYKY PACCYKJICHHM C OMOpPOM Ha M3Y4YEHHBIE 3aKOHBI, 3
SIBJICHUS

BnageHne oCHOBHBIMM METOJaMH HAYYHOI'O IIO3HAHUS, UCTIOJIb3yEMbIMH F
KOCBEHHbIE M3MEpEeHUs (U3NYECKUX BEJIMYMH, BHIOMpas ONTUMAIbHBIN C
U3BECTHBIE METOJBl OLIEHKM IIOTPELIHOCTENH H3MEpPEHUH, NPOBOIUTH
(¢U3NYEeCKUX BEJIMYUH C HCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUil, 00bsCE
UCTONB3ysd (U3NYECKUE TEOpUH, 3aKOHbI W TIOHATHUSA, WM JeNaTh E
0e30macHOro TpyJa NpH MPOBEICHUM HCCIEAOBAaHUM B pamkax y4yeOH
UCCIIEIOBATENLCKOW  JIESITEIbHOCTH C  HCIIOJIb30BaHUEM IU(PPOBBIX 1
71a00paTOpPHOro 000PYIOBaHUS

CdopmMupoBaHHOCTh YMEHUN aHAIM3UPOBATh U OLIEHUBATH MOCIIEICTBUS
NeSITEIbHOCTH 4YeJIOBeKa, CBA3aHHOW C (DU3MYECKHMHU MPOIECCaMU,
0€30MacHOCTH; TMPEACTaBICHUH O palloOHAJIbHOM MPUPOJIONOIH30]




WCIIOJIb30BAHUN JIOCTMDKCHUH HAYKH M TEXHOJOTMH JUIS JajibHEHII
oOmiecTBa

OBnagenue pasnTUUHBIMU croco0amu  paboTel ¢ uHpoOpMamuen

9 WCTIOJb30BAHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJOTHN; pa3
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOJIy4aeMoi nHpopMamu
ChopMupoBaHHOCTh YMEHHM MPUMEHSITH OCHOBOIIOJIArAIONINE ACTPOHO

10 3aKOHBI JUJISl aHajdu3a U OOBACHEHUS (PU3NYECKUX MPOLECCOB, MPOUCXO]]

CHUCTCMAXxX, B MEKTaJIaKTHYECKOM cpeac,; ABUXKCHUA HeOECHBIX TEJ1, 3BOJIOL




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'D 11O ®PU3UKE
Kon
pasaena/re Kopn ss1iemenTa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MbI
1 MEXAHHUKA
11 KNHEMATHUKA
111 MexaHn4ueckoe JABUKXCHUC. OTHOCHUTEIBHOCTE MEXaHHYECK
o OTCYéTa
MaTepI/IaJ'IBHa}I TOYKa.
|
Eé& pamiryc-BeKkTop:
72 )= (e ) e ) =(2)),
TpaeKTopIId,
nepeMeIeHIe:
112 AF =7 (t)) =T (t)) =7, -7, =
= (Ax, Av,Az),
IyTE.
CrnoxeHHe NepeMeleHHii:
A =40y + AT,
CKOpOCTB MaTepHaanoﬁ TOYKHU:
_ AF .,
U=— =T, =[ux.u1_.u__].
At Ar—0 -
Ax , .
v =— =Xx,. aHAIOINYHO v =V, U.=Z/.
1.1.3 Af |yrso ’

CroxeHHe CKOpocTell: o, =5, + 0, -

Beluncnenve nepeMeneHns 1 MyTH MaTePUAIBHON TOYKH TPH I

BJIOJIb OCH X IO TpauKy 3aBUCUMOCTH V()

1.14




- . AD -,
YCKDPEHIIE MaTEepPHaMBHOII TOTKIL d = — =u, = [
At t—0
Au Ca ) -
a, =—3 =(v,),". amanormino a, =(v, )’ a.=(v.),
At Ar—0 '
PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE:
x(t) = xg + Vit
X(t)
X
+
\'
1.15
t
Uy (t) — vg, = const
\'
(t)
Vv




const

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

a.t
x(t)=x,+u,t +——

v (t)=v, +at
116 a, = const
U;.‘l.' - Lﬁ.‘.‘f = 2{.'1_ ["’-2 _Il]

=L
ITpn JBIDKEHINI B OTHOM HAIIpaBIEHHI IyTh S = _L

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaACHUSI.

Vi

o Xo (
JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:

[.‘r{f} =X, Uyt =X +U,cosa-f

-

117 7 . :
V() =y, + Ut + ng =1, + U sina- r—ng

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

g.=0
g =—g=const

3




KpuBonuneliHoe nBukKeHHUE. [[BUKEHNE MaTepUaIbHON TOYKH I

YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:
v = wR

wR

HpI/I PaBHOMCEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTH

21 5
w=—=2mv
T
w
1.1.8
27mv
. LleHTpOoCTpEMUTENBHOE YCKOPEHHUE TOUKU:
v? "
auc = H = w*R




R
. [losTHOE yCKOpEeHHe MaTepruanbHON TOYKU

1.1.9 TBépnoe Teno. [locTynarenbHOe U BpaliaTesIbHOE JBUKEHUE TB

TMHAMUKA

121 WNuepuuanpubie cucremsl oTcu€ra. Ilepsoiit 3akoH HeroToHa. |

T"amunes

Macca tena. IIToTHOCTE BeliecTBa:

)
I
<I 3

1.2.2




1.2.3

Cuna. [IpuHiun cyneprno3uunm Cui:

- -

FpaBHO[leﬁCTB = Fl + F2+- -

paBHoJElC

TB




1.2.4

Bropoii 3akon HetoToHa: 1y MarepuanbHoil Touku B ICO

>

Fl = mal

Ap = FAt




At
npu

F = const

const

1.2.5

-—

‘F12 ﬁ?l

Tperuii 3akoH HproTOHA U1 MaTEpUaIbHbBIX TOYEK:

Fiy = —Fy







3aKkoH BCEMHUPHOI'O TAI'OTCHUSA: CUJIbI IIPUTAXKCHUA MCKIY TOYC

mym,
F=6—73
F
G
R
m

1.2.6

Cuna Tspkectu. llenTp Tsbkectd Tena. 3aBUCHUMOCTb CHIIBI T

MMOBEPXHOCTHIO TUIaHETHI paguycom RO:
GMm

9= R + h)2

mg

(R




h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx

—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.

Cuna TPCHUS CKOJILXKCHUS:

Fp = uN

p:




UN

Cuna TPECHUS IIOKOA:

1.2.9

Ep < pN

F

<
UN

Koaddurument tpenus

[aBienue:

P=7%
Y

1.3

CTATHUKA




F
MOMEHT CHIIBI OTHOCUTEIBHO OCH BpPAIICHUS:
IM| = FI, rne | — muiedo cuibl

4

F

1.3.1

OTHOCHUTEIILHO OCH, TPOXOASIICH uepe3 Touky O meprieHIuKyIsIpH

enTp macc Tena. LleHTp Macc cucTeMbl MaTepHalbHbBIX TOYEK:

myr + mypry+...
r].I.M. =
mq + m, +...

1.3.2







B onHOpOAHOM NOJIE TSIKECTH

>

(g = const)

const)
HCHTP MACC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosus paBHosecus TBEpaoro tena B MCO:

IM1+M3+...=[J

133 | +F+...=0
H#HH#Par###1.3.4 3akoH [lackans
JaBnenue B xuakoctu, nokosiieiics 8 UCO:
P =Po t pgh
P
#HH#Par###1.3.5 P
+

pgh




##HPar###1.3.6

3akoH Apxumena:

>
>

FApx = _PBbITeCH

BbI

TEC

€CJIM TCJIO U X KUAKOCTD IIOKOATCA B I/ICO, TO
FApX = ngBbITeCH




pgV

BbI

TEC

VcioBue iaBaHus TEN

1.4

3AKOHBI COXPAHEHN B MEXAHUKE

#HHPar###1.4.1

NMiynbsc MaTepralbHON TOYKU:

HHPar###1.4.2

I/IMHYJ'IBC CUCTEMBI TCII:

p=p+pt..




##HPar###1.4.3

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCa:

B UICO

- -

Ap =4 (pl + p2+- . ) = FlBHe]_LIHAt + FZBHeH_[Hz




A(

HE

IH

At




2B

HE

At

B UCO , ecitu

A1;=A(;;1+z;2+...)=0

A(




, €CIIN

I -

FlBHeLUH + FZBHeLHH+' .=0

2B

HC




PeaktuBHOE JABHKXCHHEC

.

AF
#HPar###1.4.4
PaboTa critbl Ha MaJIOM TTepEMEIICHHUH:
A= |f*:||.l'-.}_| -cos =F, - Ax
-/\a(?
D)
MOIIHOCTh CUIBI:
€CITH 33 BpeMsi
At
145
At
paboTa CHITBI U3MEHSIETCS Ha , TO MOIITHOCTB CHJTBI
AA
P=— =F-p-cosa
.ﬁf Ar—)
Kunerndeckasi sHeprusi MaTepHalbHON TOUKH:
mv?  p?
B =57 = o
1.4.6




3aKOH N3MEHEHNS KUHETUYECKOW SHEPTUU CUCTEMBI MaTepHallb
=Al+A2+..

IToTenunanbHast SHEPTUsd:

JUISl TIOTEHLIMAJIBHBIX CHJI
1.4.7

Aqp = Elnm'eﬂu - EZrIOTel-m_= AEHOTeHu




lmor

CHIL

2not

CHIT

AE

10T

€H

HOTeHLII/IaJ'IBHaH OHEPIUA MaTepI/IaJ'IBHOI\/'I TOYKH B OTHOPOJTHOM
EHOTeHu =mg h

ToT

€H




mgh

[ToTeHIManbHas SHEPTUS yIPYyro Ae(pOpMUPOBAHHOIO TEIA:
p kax?
notenn — T

ToT

CH

1.4.8

BaKOH HN3MCHCHUA U COXPaHCHUA MEXaHNYECKON OHCPIUH:
Eiex = B + Emm:—m-

B IICO AE,ex = Agcex menorenn. cun
B IICO AE,x =0, eCI Agcex menoresn cax = 0




1.5

MEXAHWYECKUE KOJIEGAHMA 11 BOJIHBI

151

['apmoHMueckue KoJeOaHusi MaTepHaJbHONH TOYKH.

Kunemaruueckoe onvcanue:
x(f) = Asin ot +0,).
v =x/'.
a(f)=(v, ), =—o"x(f) =a, +&'x=0,

TJE X - CMEIICHUE U3 PABHOBECHSL.

JlnHaMu4yeckoe onucaHue:

ma, = —kx,

ma
—kx,
rmue

k = mw?
mao
. OTO 3HAYHT, YTO

F, = —kx.

—kx.

AMoum




3HepreTI/Iqec1<oe OIIMCAHUuC (3aKOH COXpaHeHI/IH MeXaHHQCCKOﬁ
- N 1 ]
mu- ko om kAT
2 2 2 2

CBsi3p  aMIUIMTYIbl KOJIGOAHWH CMEUICHUS MaTepHaIbHON

KoJIeOaHUH €€ CKOPOCTU M YCKOPEHHUS:

U =4, a_ =04

[Tepuon u yactoTa KoueOaHU:

r=2r_1
Q) Vv

HCpI/IOI[ MaJIbIX CBO6OI[HLIX KOJIEOAHHH MaTEMaTHYECKOI'O MasT

T=2I\{7

rrql-.__.

1.5.2
[lepuon cBOOOIHBIX KOeOaHUI NPYKUHHOTO MAasiTHUKA:
m
T=2m]—
Kk
1.5.3 Breinyxaennsie kosnebanus. Pesonanc. PezonancHas kpupas

154

[Tonepeunble 1 MpoOOJIbHBIE BOJIHBI. CKOPOCTH pacpOCTPaHEH!
v
A=vT =—
v




Nutepdepentius u qudpakius BOJIH

1.55 3ByK. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHA S ®U3UKA. TEPMO/JUHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA

211

Monenu cTpoeHus ra3oB, JKUIKOCTeH U TBEPAbIX Te. [1ycThb Te

(Termo) coctouT u3 N OJIMHAKOBBIX MOJICKYJI. Torjaa KOJau4ecTBO
N m
vV=—=—
Ny




IPICS

— 4Kciio ABOTaIpo, m — Macca CUCTEMBI (Tena),

U

u

— MOJIsIpHasd MacCa BCIICCTBA

2.1.2 TemioBoe IBMKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
2.1.3 BzaumoeiicTBre 4acTHIL BEIIECTBA
2.1.4 Huddysus. bpoyHOBCcKkoe IBUKEHHE
2.15 Monaens uneanpHoro raza 8 MKT
CBs3p MeXAy [aBlIE€HUEM M CpelHed KHUHETUYECKOW Of
TEIUIOBOTO JIBMKEHHUS MOJIEKYJ UIEAIbHOTO ra3a (OCHOBHOE YD«
P=1m,nu: =En-{ oy inE
3 300 2 3
rae m0 — Macca OJJHON MOJIEKYJIbI,
_ N
n=y
2.1.6 n




- KOHICHTPpA 1A MOJICKYJI

2.1.7 AoGcomoTtHas Temneparypa: T =t +273K

CBs3bp TEMIEpaTypbl raza cO CpeaHEH KHHETHYECKOM DI
TEIJIOBOT'O JABMXKEHHUS €r0 MOJIEKYII:

— (mp*] 3

2.1.8 Eper =| — | == kT
L2 2
2.1.9 VYpasuenue p = nkT

Mojens uaeaabHOTO Ta3a B TEPMOANHAMUKE:

| Vpaprerne Merzereesa — Krareipora
| BeIpeUKeHHE 14 BHYTPSHHEH SHEPIHH

VpaeHeHne MeHeneepa — KamnelipoHa (IpHMeH!

3aIIICH):
RT
pV="RT =vRT =NkT, p=P"2
L L

2.1.10 ' '

BrIpaKeHIe 114 BHYTPeHHE HEPTII 0JHOATOMHOTY

raza (IprMeHIMEle OPMET 3aITIcH):

U=3vRT =3 NkT =22 RT =ve T =2 pv

2 2 2 2
3aKkoH HaJ'II)TOHa AJIg JaBJICHUSA CMECHU Pa3pCiKECHHBIX T'a30B:
p=p+pt..

2.1.11 p




P
+
W3omporeccsl B pa3peXeHHOM Ta3e ¢ IMOCTOSHHBIM YHCIOM N
KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
nzoxopa (V = const):
P _ const
T
2.1.12
const
n3zobapa (p = const):
v t
— = cons
T




const

I'paduuaeckoe mpeacrapinenue uzonpoieccoB Ha pV-, pT-u VT- 1

OO0beIMHEHHBI Ia30BbIA 3aK0H:

pV ;
T = cons

const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacrpilieHHble ¥ HEHACHIIEHHbIE mMaphl. KauecTBeHHas 3:
2.1.13 JIaBJICHUS HACBIIIEHHOTO Iapa OT TEeMMEeparypbl, HUX HE
HACBILIEHHOTO Tapa

BraxxHocTs BO31yXa.

OTHOCHUTENbHAS BIAKHOCT:

2.1.14 _ Prapa (T) _ Prapa (T)

¢ Bl pHacmLunapa(T) B pHaCbII.Lll'lapa (T)




ASS

HaCBIIIIT

apa

M

M

HACBIILIT

apa

(M)




(M

N3MeHeHue arperaTtHbIX COCTOSHUM BEILIECTBA: HCIAPEHUE

2.1.15
KUIKOCTH
2.1.16 N3meHenune arperaTHbIX COCTOSIHHM BEIIECTBA: TUIABJIICHUE U KP
2.1.17 [IpeoOpazoBanue s3uepruu B (ha30BbIX EpPexoaax
2.2 TEPMOJNHAMUKA
2.2.1 TemioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BHyTpeHHss sHEprus
923 Temonepenada Kak crnoco0 M3MEHEHHS BHYTPEHHEW SHEpPTHr
KonBekiusi, TermonpoBOAHOCTh, U3Ty4EHUE
KonnuecTBo T€NNOTHI.
VY nenpHast TEMIOEMKOCTH BEIIECTBA C:
Q = cmAT
224 Q
CMAT
VY nenbHas TerioTta mapooopaszoBanus L: Q = Lm.
2.2.5 VY nenapHas TermioTa miasiaeHus A: Q = Am.
Y enbHas TEIUIOTa cropaHus Torea ¢: Q = gm
DnemMeHTapHasi paboTa B TEPMOJMHAMUKE:
A =pAvV
2.2.6

pPAV




Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpaMmme

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

AU

2.2.7

(U




(U

N—r

Anma0ara:

Q12 = 0= A1, = (U; — Uy) = AUy,




N—r

AU

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl

[Tpunmune! aeiictBus TenaoBbix MamuH. KIT/;

I'] _ Anw _ Qua_[j:: _|Qxcn| — 1_ |Qx{3:l'[|
2.2.9 Orare Orarp Qare

MakcumanbHoe 3Hauenue KII/. Iukn Kapno:
I_]-.d".:' -T on _ g T

2.2.10 MAX M = Myapme = =] Zzem

T, T

HATD HATD

ypaBHeHI/Ie TEILIOBOro Oaanca:
Ql +Q2 +Q3+: 0

2.2.11




+
3 OJIEKTPOAMMTHAMUKA
3.1 DJIEKTPUYECKOE I10OJIE
311 OnekTpuzamusi Tel W €€ MPOSIBICHUA. OJEKTPUUYECKUH 3
o DIIeMEHTAPHBIH 2JIEKTPHYECKHI 3apsl. 3aKOH COXPAHEHHUS DJIEK
BsaumopeiictBue 3apanoB. Toueunsie 3apsaabl. 3akoH Kyiona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON POHUIIAEMOCTBK
€
3.1.2
B e ]. e
ool 1 lalle
&I 4meg, 17
3.1.3 Onekrpuueckoe nojie. Ero gelictBue Ha 3J€KTPUUECKUE 3aps bl

3.14

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:
) F

qnpo6Hbll>’1




pob

HBIH

ITone TouyeuHoro 3apsna:




OIHOPOJHOC IT0JIC:

>

E = const.

const.

KapruHb! mMHNI HANPSYKEHHOCTH ATUX MOJIEN

3.15

IToTeHUIMATBHOCTH QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHUE:
A1z = q(¢1 — p2) = —qld¢p = qU.

q(¢




IloTenumanbHas SHEPTHUA 3apsjia B 3JICKTPOCTATHUICCKOM I10JIC:

W =q¢
W
q¢
A=—AW
A
—AW

IToTenmman QJICKTPOCTATUYICCKOI'O I10JIA:

¢_K
T q

1S~




CBs13b

HaNpsHKEHHOCTH

10J14 n PasHOCTHU IIOTCHII U

anektpocrarnyeckoro moist: U = Ed

3.1.6

[TpuHIMI CyNEPHO3UIINH SIEKTPUUECKUX TOJICH:

o

E :E1+E2+...,¢ :¢1+¢2+...




+
[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA
Et=0
E
3.1.7
0
, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHKA @ = const
318 JIMdIIeKTpUKN B 3JEKTPOCTATHUECKOM TOJ€E. [uaniekTprudeckas

€

3.19

Konaencarop. 21ekTpo€MKOCTh KOHAEHCATOPA:
q

€=~

U




DeKTPOEMKOCTB TNIOCKOTO KOHJICHCATOpa!

3.1.10

£gpS
= T =& 0
C
d
S
eC
[TapannenbHOE COEAMHEHHE KOHAEHCATOPOB:
q=q1+tqx+....,U; = U =..., Cpapann — (1 +




o]

nap




ITocnenoBaTenbHOE COSTUHECHUE KOHIACHCATOPOB:

1 1 1
U:U1+U2...,q1:qZ:...,C :C_+E
ocja 1 .







3.1.11

3Hepm$1 3apSAKCHHOT'O KOHACHCATOPA:

We

_qUu _CcUu* ¢*

2

2C




3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:




=24

At Ayl

[Tocrosunbiil TOK: I = const
Jns mocrossHHOTO TOKA q = It

YcaoBus CYLICCTBOBAHUA SJICKTPUICCKOT'O TOKA.

3.2.2
Hanpsoxkenue U u OJIC E
3akon Oma Jy1sl ydacTKa Lenu:
| U
"R
|
3.2.3
DIIEKTPUUECKOE COMTPOTHUBIICHHE. 3aBUCUMOCTH COTIPOTHUBIICHUS
OT €r0 JJIMHBI ¥ CEUCHUs. Y IeTbHOE COMTPOTUBIICHUE BEIIECTBA.
l
R=p-
Ps
R
3.24




Ucrounnku Toka. 3/]C uctouHmKa ToKa:

ACTOpOHHI/IXCHJI

q

E =

3.2.5

CTOPOHHHUXC

uil

BHYTpeHHee COINMPOTUBJICHHUC NCTOYHUKA TOKA

3akoH Oma a71s1 MOHOM (3aMKHYTOM) anekTpuyeckoi renu: E =
E

Rr

3.2.6




E.r

3.2.7

Hapanneanoe COCIUHCHUEC ITPOBOJHUKOB!

I=11+12+..,Ul=U2=.,
1 1 1

Rnapa}m Rl RZ

map

=—+—+.



ITocaenoBareabHOE COCAUHCHHE IMPOBOAHUKOB:

U=Ul+U2+.,11=12=..,
RHOC.H = R1+R2+




3.2.8

Rt

Pabora anekrpuueckoro Toka: A = [Ut.

3akon Jxxoynsa — Jlenmna:

n o

Ha pe3sucrope

We)

Q = I°Rt

UZ
R:Q=A=12Rt=1Ut=7t




MonIHOCTh QJICKTPHUYCCKOI'O TOKA:

Ad )
P=— =1IU
AL [y 0
TennoBasi MOIIHOCTb, BbIIENIIEMAs HA PE3UCTOPE:
. U
P=I'R=—2=1U
3.2.9 R
MOoOImHOCTh HICTOYHHUKA TOKA:
Ad
p— CT. CHI —
E = T =EI
d Ar—0
CBOOOIHBIE HOCUTENH JJIEKTPUYECKUX  3apsioB B I
3.2.10 MPOBOJIMMOCTH TBEPJABIX METAJIOB, PAaCTBOPOB U pacIuial
[TonynpoBoaauku. [ToynmpoBOJHUKOBEIN U0
3.3 MATHUTHOE ITIOJIE
MexaHn4eckoe B3aMMOJICHCTBHE MAarHUTOB. MAarHUTHOE I
UHAYKIUU. [IpuHIUN cyneprno3uiy MarHuTHBIX MOJIEH:
3.3.1 -

B = Bl +Bz+




JInaun WHAYKOUNU MAarduTHOI'O IT1O0JIA. KapTI/IHa JIMHUW UH,
IIOJIOCOBOT'O HOI[KOBOO6pa3HOFO IOCTOAHHBIX MAarHuTOB

3.3.2

OmnbiT Opctena. MarHuTHOE TMOJ€ TPOBOJAHMKA C TOKOM. |
MarHUTHOTO TOJISI JIUIMHHOTO TMPSMOTO TPOBOJHUKA U

IMPOBOAHMKA, KATYIIIKHX C TOKOM

3.3.3

Cunia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F4 = IBlsina




IBlsina
, TJIC 0L — YTOJI MSXK/y HalpaBJIEHUEM ITPOBOIHUKA H BEKTOPOM

B

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

F
| gl vBsina
334 1€ 0L — YTOJl MEXAY BEKTOpaMU
v
u




. Z[BI/I)KCHI/IG SapH)I(eHHOﬁ JaCTUllbl B OATHOPOAHOM MAariHuTHOM II0J

3.4

OJIEKTPOMATHUTHA A MHYKIMA

IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:
® = B,S = BScosa

)
B
34.1
BScosa
3.4.2 SIBnenue anexkTpoMarHuTHOM MHAYKIMKU. OJ1C nHayKImu
3aKOH 3JeKTPOMarHUTHOW MHAYKIMKH Papajes:
AD
3.4.3 E=—f1r =9
At Af =
344

O/1C uHIYKIMK B IPSMOM IIPOBOJHUKE JUTMHOM |, TBHXKYIIEMCS

v




)

B OJTHOPOJTHOM MarHMTHOM MoJje B:
|E;| = Blvcosa

Blvcosa

, IJI€ O — YIoJI MCXKJy BECKTOpOM Bu HOPpMAJIbIO

n

K IIJIOCKOCTH, B KOTOPOH JIeKAaT BEKTOPBI




luv

; €CITH




TO
|E;| = Blv
| E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTS:
L= )
T
3.4.6
, umu © = LI
Camounnykuust. 9JIC caMOMHAYKIIWHA:
A
E,=-L—| =-II,
At —)
DHeprusi MarHUTHOTO TOJIsl KaTYIIKHU C TOKOM:
LI?
3.4.7 W =—




3.5

DJIEKTPOMATI'HUTHBIE KOJIEBAHWA 11 BOJIHBI

3.5.1

2

Konebarenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
K0JIe0aTeIbHOM KOHTYpE:

[@(1) =Guassin( o +,)

lf['fﬁ] =g, = e, cos( et + @) =1 cos(cr +q))

®opmyia TomcoHna:

T =2nVLC




LC

, OTKyJa

LC




CBs13b AMIUIMTYAbI 3apsZia KOHACHCATOpa C aMHHHTy,HOﬁ Cl
QJICKTPOMAroHuTHBIX KoJIeOaHUAX B nacaJbHOM KoJIeOaTEIbHOM

1

max

LC)]

gmax =

3aKkoH COXpPAaHCHUS DHEPIrUn B HACAJIbHOM KoJIe0aTeIbHOM KOHT

3.5.2
3.5.3 BbIHY)XI€HHBIEC 2JIEKTPOMAarHUTHBIE Kosiebanus. Pesonanc
[Tepemennsrlii Tok. [Ipon3BoacTBo, nepeava u moTpedICHUE 31
3.5.4 CcU N LI _ U~ _ Lr__ — const.
2 2 2 2
CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJMH.  B3aummHas  op
AIIEKTPOMArHUTHOW BOJIHE B BaKyyMe:
E1lBlc
1
3.5.5
1
356 [Ikana >ME€KTPOMAarHUTHBIX BOJH. [IprMeHeHHE 3JIeKTpoMark
o OBITY
3.6 OIITUKA




[IpssmonmHetHOe pacpocTpaHeHe CBETa B OJTHOPOJIHOM cpesie

3.6.1
cBeTa
3aKOHBI OTPaKEHUs CBETA.
a=pf
a
3.6.2 5
alp
S
3.6.3 [TocTpoenune n300pakeHM B TUIOCKOM 3€pKaJie
3aKOHBI PEJTOMIICHHS CBETA.
[Tpenomnenue cBera:
nysina = n,sinf.
n
sino
3.6.4 n

sinf.

AGCOIOTHBIN MOKa3aTesb MPETOMIICHHUS:

Nasc = v




OTHOCUTENLHBIN TOKa3aTelb IMPCIIOMJIICHUA:

nOTH




n

n,

Xox 1ydeil B mpu3Me.

\"1 = \'2 - .”1}.1 = .”2}.2

COOTHOIIICHHE YacTOT M COOTHOIICHUE JJIMH BOJIH IIPU MIEPCE:

CBCTA UCPC3 I'paHULY pa3aciia IBYyX OIITUYCCKUX CPCH:

3.6.5




ny<n, n,

L @
IlosmHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIi yro MOJIHOTO BHYTPEHHETO OTPAsKEHUS:
1 n,

sinay, =——=
P Norw ny

Sina




C06Hpa}0mne n paCCGI/IBaI-OIJ_II/Ie JIMH3BI. TOHKa}I JIMH3A.
OIITHYECCKAas cujia TOHKOI71 JIMH3BI.
b 1

" F

3.6.6

®opmyJiia TOHKOHN JIUH3bI:

IS
| =
| =

3.6.7




YBenuuenue, 1aBaeMoe JTUH30M:




d T

A,

F\ h
f

e

B ciyuae paccenBaronieil JIMH3bI:

3.6.8

1
DO = F =—0,
D




h _Ifl
=—=—1
r H d




Xopa n1yda, NpOILIEANIEro JUH3Y M0 MPOU3BOJIbHBIM YIJIOM K €
[TocTpoeHne nM300paxe€HU TOYKH M OTpe3Ka NpSAMON B cobu

JIMH3aX U UX CUCTEMax

3.6.9

CDOTO&I'IHapaT KaK ONTHYECKUH HpI/I60p. I'ma3 xax onTuyeckas c

3.6.

Wntepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS H
MUHUMYMOB B UHTEp(EpPEHIIMOHHON KapTUHE OT MABYX
HUCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

i

i
MITHIMYMEI — i*-.={2m+l_];, m=0,+1,+2 +3__

Y

3.6.11

Hudpaxknus cBera. [udpakumonnas pemérka. YcCIOBH
MaKCHMYMOB NIpM HOPMaJIbHOM NaJ€HUH MOHOXPOMaTHYECKOT

Ha petéTKy ¢ nepruojaom d:

dsinggy, =mi,m=0,+—-1,+—2,+ -3,

dsing

n 3




3.6.12 Jucnepcus ceeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 ['unote3a M. [1nanka o kBanrax. ®opmyna [1nanka: E = hv

41.2

®otoHbl. DJHEprus GoToHa:

E=h _he
=hv=—=pc

hv




pc

Nmmynbe ¢oToHa:

o




4.1.3 dororpdext. Onbitel A.I'. CtoneroBa. 3akonbl hoTodhdekTa

VYpaBuenue DitHmireiiHa i GotodddexTa:

E¢0T0Ha = ABbIXOAa + EKHHmax'

E
(doTona
ABBIXOJ1a
+
E
KUHMax
414
rae,
hc
Ed)OTOHa =hv = 7)
E
do

TOH




hv

BbI

X0

Ja

ABbIXO,C[a = thp =

hc

A

Kp




Exuumax =

E
KHHMAX
2
myv
2
m

ax

eU

2
MV~ max

2

eUszan




415

JlaBaeHue cBeTa.
JlaBneHne cBeTa Ha TOJHOCTBIO OTPAKAIIIYID IOBEPXI
MOTJIOUIAIOIIYIO TOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

[Toctrynarel bopa. U3nydenune u mormiomeHue (HOTOHOB TPH
YPOBHsI SHEPIUU Ha IPYrou:

h_c = |En —E

mr .

hv

i
“

4.2.3

JInHenyaTeie CIEKTPBI.
CnexTp ypoBHEH 3HEPruU aTomMa BOJAOPOIa:

~13,63B
E =_>2%

" , n=123 .

“

1

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens siapa [eiizenbepra — MiBanenko. 3apsif sz
H3otomnsbl

4.3.2

PannoakTHBHOCTE.
Anbda-pacna;

A Ad 4
ZX—>,Y+ ;He

bera-pacnan.
DNeKTPOHHBIN B-pacnai;

A A 0 ~
X —73Y + je+v,

[To3utponnslii B-pacnan:

A A O
sX—=Y + jE+ v,




I'ammMma- H3JIYUCHHC

3aKkoH PaaArOaKTUBHOI'O paciiaga:

~t
N(t) = Ny % 2T

N(t)

4.3.3

[TycTs m — Macca paiMOaKTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T

m(t)




4.3.4

Snepusle peakuuu. JleneHre u CUHTE3 sSaep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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