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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe HAa YpOBHE CpeaHero ooOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHUW U TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS
OCHOBHOHM oOpasoBaTenbHON mporpammsbl, mnpenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yuérom denepanbHoi pabodeil mporpaMMbl BocnuTaHusi U KoHuenuuu
npenojaBaHus yueOHoro npeaMera «Pu3uka» B 00pa30BaTebHbBIX OPraHU3aLUAX
Poccuiickoii ~ ®denepauuu, — peaqu3yIOIIUX  OCHOBHbIE  O0Opa3oBaTElbHbBIC
IPOrpPaMMBbl.

[Iporpamma no ¢u3uke onpeaensieT 00A3aTeaIbHOE IPEIMETHOE COIEP)KAHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATENbHOCTh U3YYEHHUSI TEM MU pa3/IeoB
y4eOHOro mnpeaMera ¢ y4€ToM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH,
JIOTUKM  y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaromIUXCsl.
[IporpamMma 1o ¢usuke AaéT MNpencTaBiICHHE O LEIAX, COAEpNKaHUM, OOIIeH
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U PAa3BUTHUA OOYYAIOMIMXCS CpEICTBaAaMHU
yueOHoro npenmMera «dusukay Ha yriayOJaéHHOM YpOBHE.

N3yyenue kypca ¢usuku yriayOnEHHOTO YPOBHSI TO3BOJISIET PEan30BaTh
3aauu MPOQPECCUOHATILHON OpHEHTAIINH, HANPABJICHO HA CO3/JaHHUE YCIIOBUU IS
OPOSIBIICHUSI CBOMX MHTEJUIEKTYaJIbHBIX M TBOPUECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOIMMBI JMJig MPOJOKEHHs OO0pa3oBaHUs B
opraHuzanusx npodecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHAIBHOCTSIM.

B nporpaMmme 1o (Qu3MKe ONpPENeNstoTCsS IUIaHUPYEMbIE PE3YJIbTaThl
OCBOCHHMSI Kypca (PM3UKU Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHus: JUYHOCTHEIE,
MeTanpe/lMeTHbIe, TMpeaMeTHbie (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOJIOJIOTUYECKOW OCHOBOM i pa3paboTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeMETHbIM M TPEIMETHBIM pe3yJibTaTaM OOYYaIOMIMXCS, OCBOMBIIHX
nporpaMMmy 10 (U3MKe Ha YypOBHE CpelHero ooOImero oOpa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/IEITETLHOCTHBIN MOAXO.

[Tporpamma no pu3uke BKIIOYALT:

IUIAHUPYEMBbIE pE3yJbTaThl OCBOCHHUS Kypca (U3MKUM Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0JIlaM 00yUYEHUS;

coziepkanue yueOHoro npeamera «Ousukay 1o rogam o0y4eHus.

[Iporpamma 1o (Qu3uKe WMEET NPHUMEPHBIN XapakTep W MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMU (DU3HUKU JJIsl COCTABIIEHUSI CBOUX PA0OUYUX MPOrPaMM.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEJIECH U
NPEAOCTABISIET BO3MOXXHOCTH IS peaju3allui  Pa3IMyHbIX METOJANYECKUX
NOJXOAOB K TPENOAaBaHUI0 (PU3UKH HA YrayOJIEHHOM YpOBHE NpU YCIOBUH
coxpaHeHus1 0043aTeIbHON YaCTH COJIep KaHUs Kypca.



®u3rka Kak Hayka O HauOojee OOUIMX 3aKOHaX MPUPOJbI, BBICTyHAs B
KayecTBE y4eOHOro MpeMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. LIIKkoabHBIN Kype PU3NKU — cuCTEMO0Opa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHbI
JeKaT B OCHOBE TMPOIECCOB U SIBIICHWN, W3YyYaeMbIX XHUMHCH, OHOIOTHEH,
dbusznueckorr reorpadueid U acTpoHoMmmuei. lMcmonb3oBaHWE U aKTUBHOE
OpUMEHEHUE (PU3NYECKUX 3HAHUN ONpEAeNWIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4EHUsI HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMHM CBOMCTBaMu. M3ydenue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa oOyuarouierocsi, B OpMUPOBAHNE YMEHUH NPUMEHSTh Hay4HBbIH
METO]I TO3HAHUS IIPU BBINIOJHEHUN UMHU YYEOHBIX UCCIEA0BAHUII.

B ocHOBY Kypca (pu3uKu Ha YpOBHE CpPEIHEr0 00IIEro 00pa3oBaHus MOJIOKEH
P uaeH, KOTOpbIE MOKHO PaCCMaTpUBaTh KaK MPUHLHUIBI €r0 OCTPOEHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEH KypC SBIISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoea cenepanuzayuu. B cooTBeTcTBUM C HeW Mmarepuan Kypca (U3UKU
00beNMHEH BOKPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBIseTcs
(dopMupoBaHuE NPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEUIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NPEANONaracT MCIOIb30BaHUE
I'YMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIeCTBa, a Takke€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIEMAMH.

Hoen npuknaonon nanpaenennocmu. Kypc Gusuky yriy0i€HHOTO ypOBHS
IPEAIONAaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX
IPWIOKEHUM W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX IMPEACTABICHUN M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercs TOCPEICTBOM BBEICHHUS SJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTUEM TEXHMKU M TEXHOJOTHU, a TaKKe OOCYXICHHS
npo0JIeM palliOHAIBHOTO MPUPOIOIIOIB30BAHNS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusi MporpaMmbl MO (PU3UKE AOIKHO OBITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. Jns ¢usuku peanusanus 3TUX
OPUHIIMIIOB 0a3UpyeTcsl Ha UCTIOIb30BAHUM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
IOCTOSIHHO JeiicTByromiero (axkropa ydeOHoro mpouecca. s yriay6néHHOro
YPOBH — DOTO CHUCTEMa CaMOCTOATEIBHOIO YYEHHUYECKOIO JKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHWYECKHE ONbITHI IMPU HM3YYEHHH HOBOTO
Marepuaia, jabopaTopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOMKHBI
JBa crnocoba peanuzanuu (QU3MYECKOro IMpakTUKyma. B  mepBom ciyuae
NPaKTUKYM mpoBoauTcs o B kKoHie 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOr0 NOJYrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropoll cmocod — 3To
UHTErpalusi padoT MpaKTUKymMa B CHCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
NPOBOJSITCSA B Mpollecce u3ydeHus paszziena (temsl). [Ipu stom mopg paboramu
INPAKTUKYMa MOHUMAETCSI CAMOCTOSITEIBHOE HCCIEN0BAHUE, KOTOPOE MPOBOJMUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIaroBoi WHCTPYKITUH.

B nporpamme mno @u3uke cucTeMa YYEHHYECKOTO 3KCIEPUMEHTA,
7a00paToOpHBIX pabOT M MPAKTUKyMa MpPE/CTaBlI€HA €IWHBIM IepeyHeM. Brioop
TEMATUKH JUI1 3TUX BHJIOB YUYEHHMUYECKHX MPAKTHUYECKUX PadOT OCYLIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOrO MPoLecca UCXOs U3 OCOOEHHOCTEN OYPOUYHOr O
IUIAHUPOBAaHUS W OcHauleHus: kabuHera ¢usuku. Ilpu sTomM obOecneunBaercs
OBJIaJICHUE OOYyYaIOIIUMHUCS YMEHHUSMHU TPOBOAUTH TMPSIMbIe M KOCBEHHBIE
U3MEPEHUsI, UCCIICOBAHUs 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U IMOCTAHOBKY
OIIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YJEISETCS PEIICHUIO PACUYETHBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM U1 pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCA 3a1a4d C SBHO
3aIaHHON W HESBHO 33/IaHHOW (PM3MUYECKOW MOJENbI0, MO3BOJISIONINE PUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszflena Kypca, Tak U
UHTErpupys IPUMEHEHNE 3HaHUM W3 pa3HbIX pa3jenoB. /(s kauecTBEHHBIX 3aj1au
OPUOPUTETOM SIBJISIOTCA 3aJaHus Ha OOBsICHEHHE/NpEeACKa3aHue MpPOTEKaHUs
¢u3nyecKux SIBICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKU3HU, Tpedyrolue BbIOOpa
(u3nyecKo MOAENH ISl CUTYallMy MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPIOC COO k maTepualbHO-
TEXHUYECKOMY OOECIeUeHHIO y4yeOHOro mpoliecca Kypc (GU3UKU YriyOJIEHHOTO
YPOBHS HA YPOBHE CpEIHEro o01ero oopa3oBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeIMeTHOro kabuHera. B kaOuHere (QU3MKM JOIDKHO OBITh HEOOXOAUMOE
nabopaTopHoe OOOpyAOBaHUE JMJIS BBIMOJIHEHUS YKa3aHHBIX B TMpPOrpaMMe I0
¢u3nKe YYEHMYECKUX OTBITOB, JTAOOPATOPHBIX padOT W paboT NpaKTUKyMa, a
TaK)K€ JEMOHCTPALIMOHHOE 000PY10BAHHUE.

JlemoHcTpanimonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTaHOBKY
NEPEUYHCIECHHBIX B MporpaMme Mo (U3MKE KIIYEBBIX JAEMOHCTpALUN IS
UCCIIEIOBAaHUSA  M3Y4YaeMbIX SIBJIEHUHA M  NPOLECCOB, HSMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe 00OpynOBaHME Ji YYEHWYECKUX TMPAKTHUECKUX padboT
dopmMupyeTcsi B BUIE TEMaTHUYECKMX KOMIUJIEKTOB M OOECHEeuMBaeTCs B pacyére



OJIHOTO KOMIUJIEKTa Ha JABYX oOydaromuxcsa. TeMaTHdyecKue KOMILIEKThI
1a00paTOpHOTrO O0OpPYJOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMHY TIETISIMH MU3y4eHUS (PU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpEca M CTPEMIICHUS OOYydYaroIIUXCs K HaydHOMY
U3YYCHHUIO TPHUPOJIbI, pPAa3BUTHE WX HWHTEUIEKTYyaJbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BHUTHE TPEICTABICHUNA O HAYYHOM METOJIE MO3HAaHWS U (POPMUPOBAHUE
HCCJIEI0BATEIBLCKOTO OTHOILIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yJjbTaTa M3yueHUsS OCHOB
CTPOEHUS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopmupoBaHrue YMEHUN OOBSCHSTH SBJICHUS C UCIIOIB30BAHUEM (PU3UUECKUX
3HAHUW U HayYHBIX JOKA3aTEIbCTB;

dbopMUpOBaHUE TPENCTABICHUH O poiu (PU3MKH I pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEICTaBICHUN 0 BO3MOXKHBIX cdepax Oynyuei
npodeCCUOHALHON  JIEITEILHOCTH, CBSI3aHHBIX ¢ (U3UKOW, TMOJrOTOBKAa K
nanbHeieMy o0y4eHHIO B 3TOM HAMpPaBIICHUU.

JlocTikeHnne ATUX 1eneld o0ecreunBaeTcsl perieHueM CIEeIYIoNnX 3a1ad B
npoiiecce u3yyeHus Kypca GU3NKU Ha YPOBHE CPEHEro o0IIero ooOpa3oBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUN 00 00X (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSIpHYI0  (usuky,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN PUMEHSITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
buznueckux SIBICHUN B MPUPOAE W Uil NPUHITHS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOMU KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3MYHBIX 3a7a4 C SBHO 3aJlaHHOU
dbu3nUecKod MOAENbIO, 3ajlad, MOJAPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHHE
dbusznueckoii Mopenu, ageKBaTHOW YCJIOBHSM 3aJadd, B TOM 4YHCJIE 3ajad
WH)XEHEPHOT'O XapaKTepa;

NOHMMaHNEe (PU3NUECKMX OCHOB M TPUHIUAIOB JEHCTBUS TEXHUYCCKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIPHOIO ITUIAHUPOBAHUS M TPOBEIACHHUS
dbu3nuecknX OKCIEPUMEHTOB, aHaJIW3a W HUHTEpHpeTanuu  WHOOpMaIu,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJTYYEHHOTO PEe3yiIbTaTa;

CO3JIJaHH€ YCJIOBUHW ISl Pa3BUTHS YMEHHUH MPOECKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOMU JIEeATEIHHOCTH;



pa3BuTHE UHTEpeca K cepam npodecCuoHanbHON NeITeIbHOCTH, CBSI3aHHOU
¢ GUBHKOIA.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIA YypPOBEHb
u3yuyeHuss ydyeOHoro mpeamera «®PusnMka» Ha YpOBHE CpeAHEro oOUIero
oOpa3oBaHMsI BBIOMpaAeTCs OOYUYAIOIUMUCS, IUIAHUPYIOUIUMH TPOJIOJKEHUE
0o0pa30oBaHus MO CHENUATBHOCTIM (QU3HKO-TEXHUYECKOT0 MPOQuIIs.

Ha mzyuenne pusuxu (yriyOnéHHBIA ypPOBEHB) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoautcs 340 vacos: B 10 kmacce — 170 yacoB (5 yacoB B HENETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOpHBIX M
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJIaeT BHIOOD
NpOBEACHUS J1TAOOpPaTOPHBIX pPabOT M ONBITOB € YYE€TOM HMHIWBHIYaIbHBIX
0COOEHHOCTEN 00yYaroIuXxcCsl.



COAEPXXAHME OBYUYEHUA

10 KJIACC

Pa3nen 1. Hay4nblii MeTOA MO3HAHMS NPUPO/BI.

®dusnka — GpyHIaMeHTaabHas HayKa o npupoje. HaydHsiii MeTos mo3HaHus U
METO]IbI UCCIIEIOBAHUS (PU3NUECKUX SBJICHUH.

DKCIEpUMEHT U TEOopHUs B TPOIECCE MO3HAHWUS MpUpoasl. Habmronenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoOsl  m3MepeHuss (GU3MYECKUX BEIUMYMH (aHAJOTrOBBIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHOocTM  W3MepeHmit  (QU3WYECKUX  BenmuuuH  (aOcomroTHas U
OTHOCHUTEJIbHA).

MonenupoBanue (HU3NUYECKUX SBICHUN U MPOIECCOB (MaTepuasibHasi TOYKa,
a0COIOTHO TBEPAOE TENO, WACANIbHAS >KHIKOCThb, WJIACANBHBIN Ta3, TOYCUHBIH
3apan). ['unoreza. @u3nyeckuii 3aKOH, rpaHULBI €ro NpuMeHUMocTu. dusnueckas
Teopusl.

Ponp m mecto ¢usuku B (HOpMHPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HaNpsOKEHUST B IIEMM TMOCTOSHHOTO TOKa IIPH
MOMOIIY aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(poBol 1adoparopueit mo duszuke. [Ipumepsl nzmepeHus
(bU3MYECKUX BEJIMUMH MPU MOMOITY KOMIBIOTEPHBIX TaTYUKOB.

Paspgen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKH.

Pannyc-BekTop MaTepuasbHONW TOYKH, €ro IMPOEKIMU HA OCHU CHCTEMBI
KoopJuHar. TpaekTopus.

[Tepemerienne, CKOpOCTh (CpeIHsSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBbI KOOPAWHAT.
CrioxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS U MyTH MaTEePUAIbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBobOomHoe majeHue. YCKOpeHHEe CBOOOTHOTO majacHus. J[BmKeHUe Tena,
OpOIIEHHOI0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUYKU OT BPEMEHU U UX TpauKH.



KpuBonunennoe  nBukeHue. J[BWKEHHE  MaTepuagbHOW TOYKM IO
OKPY)KHOCTH. YTJIOBas U JUMHEWHasi CKopocTh. Ilepmom u uactora oOpaieHwus.
[HentpocTpeMutenbHOe (HOPMAJIbHOE), KacaTelibHOE (TaHT€HIIMAIbHOE) U TTOJIHOE
YCKOPEHHE MaTepUaIbHOU TOUKHU.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIHIOMETD,
JBWKEHUE CHAps/IOB, LEMHbIE, IIecTepEHYaTble U peMEHHbIE Tepelayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mopnens cucTeMbl OTCUYETA, WIUTIOCTpALUs KMHEMATHUYECKUX XapaKTEPUCTHK
JIBIDKCHHSL.

CniocoObI ucciieIoBaHus IBUKEHUN.

Nnnroctpanys npeaenbHoro nepexoia i U3MEpeHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHKEe NBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KeHHOM POCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEeH, TPACKTOPHIl, CKOPOCTEW NBHKEHUS OJHOTO M TOrO ¥Ke
TE€Na B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yyenue HepaBHOMEPHOT'O JIBHXKEHUS C II€JIbIO OIpe/esieHuss MIHOBEHHOM
CKOPOCTH.

N3mepeHne ycKOpeHHs MpU MNPSIMOJIUHENHOM PaBHOYCKOPEHHOM JIBUKEHUHU
10 HAKJIOHHOM TIIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKECHUM.

N3mepenne  yckopeHUss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHuE U(POBOI 1ab0paTopun).

WN3yyenue nBmkeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIIOTE3Bl O NPSIMOM IPONOPLUOHAIBHONW 3aBUCUMOCTH MEXAY JAJIBHOCTBIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TeNa.

N3yyenue NBMXKEHUSA Tella MO OKPY)KHOCTH C MOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEpHoAa OOpallleHUus] KOHWYECKOro MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hprotona. MHepumanbsHbpie cucTteMsbl oTcyéra. [IpuHImn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBbl OTCUETa (OMpenereHue,
IpPUMEpHI).

Macca tena. Cuna. [IpuHIUI Cynepro3uliuy CUll.

Bropoii 3akoH HproToHa A1s1 MarepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATCOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTAIMOHHON U
VHEPTHOU MaCCBHL.

Cuna TsKecTu. 3aBUCUMOCTb YCKOPEHHsS CBOOOJHOrO MaJE€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod MUPOTHL. JIBUKEHUE
HEOECHBIX Tell U uX ciyTHUKOB. 3akoHbl Kerepa. [lepBast kocmuueckas CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPEHUS
nokosi. Koapdunuent tpenus. Cuia CONpOTUBICHUS TPU ABUKEHUU Tela B
KUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOT'O IBUKEHUS.

JHasnenne. ['mapocrarnueckoe aasnenue. Cuna Apxumena.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: MOAIINITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Halntonenune nBukeHus Tell B UHEPUUAIbHBIX U HEMHEPLUMAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauyenne aByX IWIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHNEM OTHOCHUTEIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE  pPaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TEIy CUl €
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B HHEPLIMAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHIil, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc 1o B3auMoI€HCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM OABEME U MAICHUH.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUJI TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJT TIPHU JIBMKCHUHM OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBWKEHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAcChl.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKHUHE U
pPe3HOBOM 00pasile, OT ux AedopMaluu.

N3ydeHne ABMKEHUSA CHUCTEMBI TEJl, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepe3
JErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYHHE YTIIOBOTO KoddduimeHTa
3aBUCUMOCTH Frp(N).

WccnenoBanne nBrkeHUs Opycka MO HAKJIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 HUITMEHTOM TPEHHUSI.

N3ydeHune nBuxkeHHS rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpnoe Teno. IloctynaTenbHoe M BpamiaTeIbHOE JIBH)KCHHE
TBEpAOro Ttema. MOMEHT CHIIBI OTHOCUTEIBbHO OCH BpaiieHus. llmedo cuibl.
CroxxeHue cui, TpWIOKEHHBIX K TBEproMy Teny. LleHTp TsokecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEIA.

YcroitunBoe, HeycTOWYUBOE, 0€3pa3IMUHOE paBHOBECHE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTENBHBIN KPaH, pEHIETYATHIE KOHCTPYKIIHH.

Jlemoncmpayuu.

Y cnoBust paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

UccnenoBanne ycliOBHI paBHOBECUS TBEPAOTO TeENa, HMEIOLIETO0 OCh
BpallCHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M PaC4€T CUII YIIPYTOCTH.

N3ydeHnne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbsc MaTepruanibHOM TOYKH, CUCTEMBI MaTEpUaAIbHBIX TOYEK. L{eHTp macc
CHUCTEMBI MATEPHUAIIBHBIX TOYEK. Teopema 0 IBM>KEHUU LIEHTPa Macc.

NmMnynbe cuitbl 1 13MEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MaTrepuanbHOW TOYKM. lIpencraBineHne o coxpaHeHHH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MaqoM M Ha KOHEUHOM TMepemenieHud. ['padudeckoe
npeicTaBlieHue PabOThI CHITBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprusi MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPIUU MaTE€pUaIbHON TOUKH.



[loreHnManbHBIE W HENOTEHUMAJbHbIE CHIbL. lloTeHnmaneHass >HeEprus.
[ToTenmanbHas 3Heprus ynpyro neGopMupoBaHHOW npykuHbl. [loTeHumanbHas
SHEPIus Tela B OJHOPOJHOM TI'paBUTALMOHHOM Imoje. lloreHnumanbHas sHeprus
T€Na B TPAaBUTALMOHHOM I0JI€ OJHOPOAHOrO IIapa (BHYTpU W BHE mmapa). Bropas
KOCMMYECKast CKOPOCTh. TpeThs KOCMHAYECKask CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMANIbHBIX CHJI C HM3MEHEHHEM MEXaHU4eCKOi
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHne bepHymnu I MOCATBbHOM >KUIAKOCTH KAaK CIECICTBHUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpoucTBa U TEXHOJIOIMYECKHUE MPOLIECCHI: JBUKECHHUE PAKET,
BOJIOMET, KOMEp, MNPYKUHHBIA MHCTONET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpauuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

N3mepeHnne MOITHOCTHU CHJIBI.

N3meHeHune sHepruu Tesa Mpu COBEpIIEHUU padOThl.

B3aumHbIe mpeBpalieHuss KUHETUYECKOM W IOTEHLMAJIbHOW SHEPrUil INpH
JEICTBUU HA TEJIO CUJIBI TSXKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHure dHEepPruu Mpu CBOOOTHOM MaICHUU.

Yuenuueckuit skcnepumenm, navopamopusvie padomuol, npaKmuKym.

N3Mepenne nMimyibca Tena o TOpMO3HOMY ITIYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJETH SJICKTPOMOOWIS U MOLIHOCTHU
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccenenoBanre cOXpaHEeHMsI UMITYJIbCA IIPH YIIPYTOM B3aUMOJICUCTBUM.

N3mMepenne KHHETUYECKON SJHEPTUH TeJa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUSI TOTEHIMATIBHON SHEPTUU NPYKUHBI ¢ paOOTON CHUJIBI
TPEHUSI.

Omnpenenenue pabOTbl CHIIBI TPEHUS MpPHU JIBWKEHUHM Tejla MO HAKJIOHHON
IJIOCKOCTH.

Paznea 3. MogekyasipHas GU3MKa U TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHOBHbBIE TOJOXKEHUS MOJIEKYJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbiITHOE oOocHOBaHue. Jlubdys3us. bBpoyHoBckoe nBMkeHHE. XapakTep
JNBWKECHHUS W B3aUMOJECHCTBHMS 4YacTHIl BellecTBa. MoAenu CTPOEHUs Ta3oB,
KUJAKOCTEH U TBEPABIX Ted U OOBIACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTHUX



moxaene. Macca u pasmepnl Mosiekyn (atomoB). KonumdecTBO BeliecTBa.
[Toctrostnuast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl €€ u3mepenus. lllkana
temneparyp Llenbcusi.

Mogenp uaeabHOTO ra3a B MOJIEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
rasza IBUKYyTCS XaOTUYECKHU U HE B3aUMOZECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOcomtoTHAs
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccsl B
UJeaJbHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BelmecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M  CPEAHEHM  KUHETUYECKOW  DHEprueu
MOCTYNaTEIbHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ] HJI€aIbHOrO raza (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH HI€aJIbHOTO Ia3a).

CBs13b a0CONIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KHHETUYECKOW SHEPrUel MOCTYyNaTEIbHOIO TEIJIOBOIO JBMKEHUS €€ YaCTHL.

TexHuueckne YCTPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHL: TEPMOMETP,
OapomeTp, MoIy4eHue HAaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mogenu 1BUXKEHHS YaCTHUL] BELLIECTBA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchbo peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddyzus xxugkocTen.

Mogenb onsita llTepHa.

[IpuTsxkeHne MOJIEKYI.

Mogenu KpUCTaININYECKUX PELIETOK.

HabGntonenue u uccnenoBaHue U30MpoLecCOoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanne 1mporecca YCTAHOBIEHHMS TEIUIOBOIO PAaBHOBECHUS IIPH
TEIIO0OMEHE MEX]Y TOpsiYeil U XOJIOAHON BOAOM.

N3yyenue wuzoTepMuyeckoro mpoiecca (PEeKOMEHJ0BAaHO MCIOIb30BaHUE
1 poBoii 1abopaTopun).

N3ydeHne n30xopHOTro nporuecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMUYECKOW CUCTEMBbl. BHENIHUE U BHYTpeHHUE MapameTphl. [lapameTpsl
TEPMOANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOsIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMomnpou3BOibHAs — pellakcalus
TEPMOAMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens uaeaqbHOrO Ta3a B TEPMOJAMHAMHKE — CHUCTEMa YypaBHEHUM:
ypaBHeHne MenaeneeBa—KitanelipoHa U BbIpaKEHUE i1 BHYTPEHHEW SHEPIHUH.
VYcnoBus MPUMEHHMOCTH 3TOM MOJIENIU: HU3KAasi KOHIIEHTpAalUs YacTHUll, BHICOKUE
TeMIiepatrypsl. BeipaxkeHue 1151 BHyTpEeHHEH SHEPTUU OJHOATOMHOTO HACATHHOTO
rasa.

KBa3zucratuueckue u HeCTaTUUECKUE MPOLIECCHI.

DnemenTtapHas paboTa B TepMoanHaMuKe. Beraucienne paboTsl o rpaduky
rpolecca Ha pV-auarpaMmme.

Teronepenaya  kak  crnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPruu
TEPMOAMHAMUYECKON  cucTteMbl 0e3  coBepiieHust padorel.  KonBekius,
TEIJIONPOBOIHOCTD, U3TyUCHUE.

KomnuectBo Ttemnorel. TemnoéMKOCTh Tenma. YAelbHas W MOJSpHAas
TEIJIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YjaenbHas TeIioTa CropaHus
ToriiBa. Pacu€r KonmuMyecTBa TEIUIOTHI TpH  Temonepenade. [lonstue 00
aauabaTHOM Tpoliecce.

[lepBblii 3ak0H TepMOAWMHAMUKU. BHyTpeHHsst »sHeprus. KomudecTBo
TEIUIOTBI W paboTa Kak  Mephl  W3MEHEHHS  BHYTPEHHEM  DHEPruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEPMOAMHAMUKM JUISI PABHOBECHBIX IPOLECCOB: YeEpe3
3a/laHHOE PABHOBECHOE COCTOSHHE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOIUT
eMHCTBEHHAs aguadaTta. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOIMHAMHUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaaTh TEIUIOTY OT 0oJiee XOJO0AHOro Teja K 0oJjiee HarpeTomy 0e3
komneHcauuu (Knaysuyc). HeobparumocTs NpUpOIHBIX IPOLIECCOB.

[TpuHLMIe! nectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Lukin Kapho.

DKOJOTMYECKUE ACIEKTHI MCIIOJIb30BAHUS TEIUIOBBIX ABUrarenei. TemnmoBoe
3arps3HEHHUE OKPYKAIOIIEH CPEbl.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMUECKHUE TMPOLECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AW3EIbHBIA U KapOIOpaTOpPHBIN JIBUTATENM, MapoBas TypOuHa,
MOJIYYEHHUE CBEPXHM3KUX TEeMIepaTyp, VYTWIM3AlMS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AIUs OMOOPTaHNYECKOrO TOIIIUBA JJIs
BBIPAOOTKHU «TETUTOBON» U JICKTPOIHEPTHUH.

Hemoncmpauuu.

N3MeHenne TemmnepaTypsl IpU aiuadaTUueCKOM PaCIIUPECHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEMN BEIIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEHN YHEPTHUU.

Uccnenoranne anuadbaTHoro mpoiecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepenne yaenbHON TEIOEMKOCTH.

UccnenoBanue npoliiecca OCThIBaHUS BEIIECTRA.

UccnenoBanue aquabaTHOrO Mpolecca.

N3yueHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwjecmea. Dazoevie nepexoonl.

[TapooOpazoBanue u koHaeHcauus. lcmapeHue u KureHue. Y AelibHas
TEIIOTa apooOpPa30BaHMS.

HaceblllienHble ¥ HeHachlllleHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH Y JIaBJIEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS! OT JaBJICHHUS
B JKUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTbD.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPONHS CBOWCTB
KpuctayioB. [InaBiieHre W KpucTtalu3auus. YJIeJdbHas TEIUIOTa IUIABJICHUS.
Cyb6numanmwsi.

Hedbopmanuu TBEpOTO Tena. Pactskenue u cxarue. Casur. Moaynes FOnra.
[Ipenen ynpyrux nepopmaruii.

TemoBoe pacmiupenue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuupeHue. AHrapMOHK3M TEIIOBBIX KOJIEOAHUI YacTHI BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B a30BbIX MEPEX0IaX.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxnocTHOE HaTsHKeHHE. K0d(D(GUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipusie siBienus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamaca.

TexHuyeckre yCTPOWCTBA U  TEXHOJOTMYECKHME TMPOLECCHI:  KUAKUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEpHUaTIbI.

Hemoncmpauuu.

TennoBoe pacuvpeHue.

CBoiicTBa HAaCHIIIEHHBIX MaPOB.

Kunienune. Kunenne npy noHM>KEHHOM 1aBJICHHU.

N3Mepenure cuiibl TOBEPXHOCTHOT'O HATSYKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipasie saBneHus.

Mopenu HEHBIOTOHOBCKOW KUJKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BEIECTBA.

Bunbr nedopmarimii.

Habmonenune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS )KUIKOCTEM.

N3mepeHne yaenbHOM TEIUIOTHI IJIAaBICHHUS JIBJA.

N3yueHne CBONCTB HACBILIECHHBIX TIAPOB.

N3mepenne abCOMIOTHOM BIIAXKHOCTH BO3/lyXa M OLIEHKAa MacChl MapoB B
IIOMELIECHNUH.

N3mepenue koapduiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

Nsmepenne monyis FOHra.

UccnenoBanre 3aBucuMocTd  Jedopmanuu  pe3nuHoBoro obpasma OT
IIPUII0KEHHOW K HEMY CHUJIBI.

Pasznen 4. JjaekTpoguHAMMKA.

Tema 1. Dnexmpuueckoe noe.

OnekTpu3auusi Tel U €€ MpOSBICHUS. DJNEKTpUYecKuil 3apsan. JlBa Buua
BJEKTPUYECKUX 3apsaoB. [IpOBOAHWKHM, JUABJIEKTPUKUM U MOJYIPOBOJHUKH.
DJIEeMEHTapHbIM DJJEKTPUYECKUU 3apsil. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsja.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiicTBre Ha 3IEKTPUUECKUE 3aPSIbl.

Hamnpsoxénnocts  anekTpuueckoro nonsd. [IpoOusiid  3apsa.  Jluaum
HaIPSKEHHOCTH JIEKTPUUECKOTO Mosisi. OHOPOJHOE IEKTPUUYECKOE TOJIE.

[ToTeHnMaNbHOCTE 3JEKTPOCTATUYECKOIr0 MOJiA. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHne. [loTeHnumanbHas SHEpPrus 3apsaa B IEKTPOCTATHYECKOM  IIOJIE.
[ToreHnman snexkTpocTaTnyecKkoro noisd. CBs3b HANPSKEHHOCTH IO U PA3HOCTH
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOro ToNisg (Kak OJHOPOJIHOIO, Tak M
HEOJTHOPOJHOTO).

[IprHIMT CynEpIO3ULINA dIEKTPUIECKUX TTOJIEN.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apsbKEHHOTo Mo 00béMy mapa. [lome paBHOMEpHO 3apsKEeHHOU
OCCKOHEUYHON TUIOCKOCTU. KapTuHbl JMHUN HANPsHKEHHOCTH OSTUX TIOJEH W
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpAEeKTpUKU B AIEKTPOCTATUYECKOM noJie. JusnexTpuyeckas
IIPOHHUIIAEMOCTD BEILIECTBA.



Konnencarop. OnekTpoEMKOCTh KOHAEHCATOPa. DJIIEKTPOEMKOCTH IUIOCKOTO
KOH/IeHCaTopa.

[TapannensHoe coeuHeHue KoHaeHcaTopoB. [locienoBaTenbHOE coeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBrKeHME 3apsIKEHHOM YaCTULBI B OJHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4YecKkre YCTPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE DJIEKTPOIPHUOOPOB,
KOHJIeHCATOphI, reneparop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONUCTBO Y MPUHLIMII IEUCTBUS JEKTPOMETPA.

DIIEKTPUUECKOE OJIE 3aPSKEHHBIX IIIapUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsDKEHHBIX IJIACTHH.

Mopaens a5ekTpoctatudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B AIEKTPUUYECKOM I1OJIE.

DIIeKTpOoCTaTUUECKas 3alIuTa.

Y CTpOolCTBO U AEUCTBUE KOHJEHCATOPA MTOCTOSHHOM U TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaropa OT IUIOUAAH
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUAJIEKTPUUECKOU MPOHUILIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsHKEHHOT0 KOHEHCATOoPa.

3apsanKka v pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nabopamopnwie padbomol, npaKkmuKym.

OueHka cuj B3auMOJIEHCTBUS 3apSKEHHBIX TEI.

Habmronenuie npeBpalieHus SHEPTrun 3apsSKEHHOI0 KOHAEHCATOPa B SHEPTHUIO
U3JTy4YEHHUs] CBETOUO/IA.

N3yueHnne npoTekaHus TOKa B LEIMH, COAEPKAIIEH KOHAEHCATOP.

Pacrnipenenenne pa3sHOCTH IIOTEHIINAJIOB (HaTIpsKEHUA ) npu
NOCJIEOBATEIIBHOM COEIMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuii mox.

Cuia toka. [TocTosHHBIHM TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO SJIEKTPUUECKOTro Toka. McTounuku
toka. Hanpsokenne U n O/1C é&.

3akoH OMa J1s ydacTKa Lenu.

DneKkTpudeckoe CONPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJTHOPOJIHOTO TPOBOJHUKA OT €ro JJIWHBI M IUIOMIAJAW IOMEPEYHOTrO CEUYCHUSI.
VY nenbHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJlIeIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHBIX nekTpuueckux mneneit. [IpaBuna Kupxroda.



Pabora snextpuueckoro Toka. 3akoH /[xoymns—JIenna.

MONIHOCTh 2JIEKTPUYECKOr0 TOKa. TeraoBas MOIIHOCTb, BbIJENseMasl Ha
pe3ucrope.

OJIC ¥ BHYTpEHHEE CONpPOTUBIICHHME HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOM I1enu. MOIIHOCTh MCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTHMYECKUE TIPOIIECCHl: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3MepeHune cuiibl TOKA U HaIIPSKEHUS.

UccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANpPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAaKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX TMPOBOJHUKOB OT JIJIUHBI,
IUIOLIA/IM MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsamoe uzmepenune DJIC. KopoTkoe 3amMbIkaHHE TAIbBAHUUYECKOTO DJIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bI coeuHeHns UCTOYHUKOB Toka, D/[C GaTapeii.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHWJIBI TOKa B IICTIH.

Yuenuueckuii 3xcnepumenm, 1abopamopnvie padomel, nPAKMUKyM.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenue yaenbHOro COnpoTUBIEHUS MPOBOJHUKOB.

UccnenoBanre 3aBUCHMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejena u3MepeHus amnepmMerpa (BoJIbTMETPa).

N3mepenue D1C 1 BHYTPEHHErO COMPOTUBIICHUSI UICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C rampBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHHH.

UccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXIAY MOJIOCAMU MCTOYHHUKA TOKA
OT CWJIbI TOKa B IICTTH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuyHbIX cpeoax.

DneKTpuYecKass TMPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAS
IPOBOJAMMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTH COINPOTUBIICHUS METAIOB OT
TeMriepatrypsl. CBEpXIpOBOANMOCTb.



DIIEKTPUYECKNN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHas u MpUMeECHas MIPOBOJIUMOCTh
nosynpoBoAHuKoB. CBolicTBa p—n-tniepexoia. [loaynpoBoHUKOBEIE TPUOOPHI.

DNEKTPUUECKUM TOK B JJIEKTPOJIHUTAX. DJIEKTPOIUTHUYECKAs IHCCOLMAIUL.
OnekTponus. 3akonsl Dapajes s FIEKTPOIH3a.

DIJIEKTpUUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psia. PaznmuuHble TUIIBI CAaMOCTOSITENBHOTO pa3psana. Monnus. [lna3ma.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE: Ta30pa3psiIHbIC
JaMIIbl, DJIEKTPOHHO-TydeBas TpyOKa, MOJYNPOBOAHUKOBEIE MPHUOOPHI: ITHO/,
TpaH3UCTOp, (OTOAMOJ, CBETOAMOJ, TallbBaHWKa, pauHUpPOBaAHUE MEIH,
BBIIIJIaBKA aJTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI 35ekTponusa Papajaes.

HckpoBoii pa3psii 1 NpOBOJAUMOCTD BO3/1yXa.

CpaBHeHHME TPOBOJUMOCTH METAJIOB U MOTYIPOBOJHUKOB.

OZIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOJA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habnronenue amektponusa.

N3mepenne 3apsaa OTHOBAJIIECHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPHI.

CusiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3MYeCKUl MPAKTHKYM.

CniocoObl u3MepeHns (PU3NYECKUx BEITUYHH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIIOTHBIC M OTHOCUTEIIBHBIC TTOTPEITHOCTA U3MEPEHUN (DU3UICCKUX BEITMUHH.
OneHka rpaHul NOrPEeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  W3MEPEHUW, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecknx BEIMYMH, TPOBEPKA MPEIJIOKECHHBIX THUMOTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHUX  paszdenax «YUYEHUYECKHUHA  DKCIIEPUMEHT,
nabopaTopHble padOThI, IPAKTUKYM»).

MexknpeamMeTHbie CBA3U.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kimacce
OCYILIECTBIISIETCA C YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBSI3€UM C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnble nonaAmMuUs, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBICHWE, Hay4YHbIA (akT, TUmoTe3a, (pu3mveckas BETUYMHA, 3aKOH,



TeOpus, HAONIOJEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, ITUBPOBas TadopaTopus.

Mamemamuxka: pelieHue CUCTEMbl ypaBHeHMH. JluHelHas QyHKUUA,
napabosna, runepOona, ux rpaguku u cBoiicTBa. TpuronoMmerpudeckue (GpyHKIINM:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTopbl 1 UX MPOEKIIUU HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe JBIKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIICH Cpepl,
yTHIM3aIUsl OMOOPTAaHMYECKOTO TOIIMBA JIJIT  BBIPAOOTKH  «TEIJIOBOW» U
3JIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE U KATMJUISIPHBIC SIBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SBJICHUS B )KUBOM IIPUPOJE.

Xumua: TUACKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB U MOJEKYIL,
MOJIb BENIECTBA, MOJISIPHAs Macca, IOJIyYEHHE HAHOMATEPUAIOB, TEILIOBBIC
CBOMCTBA TBEPJBIX TEN, KUIKOCTEN U ra30oB, KUIKUE KPUCTAIUIbL, JIEKTPUUECCKUE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTUYECKAS TUCCOLUALMS, TAIIbBAHUKA, DJICKTPOHHAs
MHUKPOCKOIIHSL.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodOpa3oBaHKUE JIBUKEHUNU C HUCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET CYXOrO H JKMAKOIO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKLMUHU
(KpOHILITEIH, pemeéTyaTble KOHCTPYKIIMHM), MCIOJIb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (THMPOCKOM, BOJOMET W NPYTHE), ABUraTelb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTHHU
IIOJIy4EHUSI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIIE HAHOMATEpUAJIOB, W
HAHOTEXHOJIOTHH, JJICKTPOCTATHYECKAs 3alluTa, 3a3€MJICHUE DIICKTPOIPHOOPOB,
razopa3psiHbl€ JJaMIIbl, TOJYITPOBOJHUKOBBIE MPUOOPHI, ralIbBaHUKA.

11 KJIACC

Pasznen 4. DaekrpoauHaMuka.

Tema 4. Mazcnummnoe noe.

B3aumopelicTBre TOCTOSHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe none. Bektop MarHuTHOM uWHAyKUuMW. [IpuHuomn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIHU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHMUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcrenaa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHILIbI
B OJHOPOJHOM MarHuTHOM Itose. PaGora cunsl Jloperma.

MaruautHoe nosne B Bemecte. DeppoMarHeTuky, napa- U JTHaMarHeTHKH.



Texuuueckue YCTpOﬁCTBa N TCXHOJIOIMYCCKHUC IIPOLECChI: TIPUMCHCHHC

MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTpOABUTATENh SIKOOU, YCKOPUTEU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaprnHa 7nuHWMHA  WMHOYKOMM ~ MAarHUTHOIO — MOJS  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMI MarHMTHOW MHIYKIIMU TIOJISL INIMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITIPOBOJAHUKA, KATYIIKN C TOKOM.

B3anmoneiicTBue 1ByX NPOBOJHHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

Habntonenue nBmxeHus My4yKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuaMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomut, npaKkmuKym.

HccnenoBanyre MArHUTHOTO OJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOMCTB (peppOMarHeTHKOB.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl AMriepa.

N3yyeHnue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMN Ha OCHOBE U3MEPEHHUSI CUIIBI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYuU.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIUU. IlOoTOK BEKTOpa MarHUTHOMU
uaaykiu. OJIC wmHAyKupMd. 3aKOH AJIEKTPOMAarHUTHOM uHAYKIUM @Dapanes.
Buxpesoe anekrpuyeckoe none. Toku Pyko.

OJC uMHAYKUMHA B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
noJie.

IIpaBwiio Jlenna.

NunyktuBHOCTh. Karymika HMHAYKTMBHOCTH B LENH IHOCTOSHHOTO TOKA.
Asnenne camonHaykuuu. IJIC caMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckre yCTpPOMCTBA M TEXHOJIOTMYECKUE NPOLIECCHI: WHIYKIMOHHAS
1e4yb, COJICHOU], 3alIUTa OT JIEKTPHU3ALNUH TEN MPU IBUKEHUUA B MArHUTHOM I10JI€
3eMJIH.

Hemoncmpauuu.

HaGntonenue siBiaeHus 3J1€KTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd DJC HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOIO IMOTOKA.



[IpaBwiio Jlenna.

[Tanenne marauTa B alfOMUHUEBOM (MeIHOM) TpyOe.

SBneHue caMOMHAYKITUU.

UccnenoBanne 3aBucumoctd 3/]C caMOMHIYKIIMM OT CKOPOCTHM U3MEHEHUS
CHJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Onpenenenne MHAYKIMU BUXPEBOI0 MAarHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO T'eHepaTopa.

Paspeu S. KoJsieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenshas cucrema. CBOOOAHBIE KOJIECOAHMS.

lMapmonnueckue konedbanusi. Kunemarnueckoe u JUHAMHUYECKOE OIKMCAHUE.
DHepreTuuecKkoe ONMUCAHMUE (3aKOH COXPAaHEHMsI MEXaHUYeCKOW 3Hepruu). BoiBoj
JTMHAMUYECKOTO OMHUCAHUSI TAPMOHUYECKUX KOJeOaHU M3 UX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.

Ammumtyna u ¢asza xonebanuil. CBsi3b aMIUIUTYAbl KOJE€OAHUN HCXOIHOM
BEJTUYMHBI C aMIUTUTYJaMHU KOJIeOaHi €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m dacrora koneOanwii. [lepwon Mambix CBOOOMHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro MasTHuka. llepuom CBOOOIHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KONeOanus. Pe3onanc.
PesonancHass kpuBasd. BnusHue 3aTyxaHuWsT Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKOIE0aHMS.

TexHu4yeckre yCcTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceicMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTENbHOrO IBHXKECHHUS.

Halnronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KoJieOaHUM rpy3a Ha HUTH OT
aAMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KoieOaHuii U 3aBUCUMOCTH IEprUoAa CBOOOIHBIX
KOJIeOaHUI OT CONPOTHUBIICHHUS.

UccnenoBanne konebaHuWi Tpy3a Ha MACCHUBHOM TMPYXKHHE C IEJbIO
dbopMuUpoOBaHUs MIPEACTABICHHUN 00 MUACATbHON MOJIETTH IPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJIEOAHUAX TPy3a HA MPYKHUHE.

UccnenoBanre BEIHYKICHHBIX KOJICOAHUI.

HaGnronenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HHUTSHONO M MPYKUHHOIO
MasiTHUKOB.

N3yyenue 3aKOHOB JBUYKEHUS Teja B XOZ€ KOJIEOAaHUN HA yIIPYTOM IOJIBECE.

N3yyeHue NBMKEHUS HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOaHUH.

HccnenoBaHue BbIHYKIEHHBIX KOJIEOaHUM.

Tema 2. dnexkmpomazHumnuple Konedanus.

Konebarenpubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJIEOAHUS B
uaealbHOM KojebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbI
3apsija KOHJEHCATopa ¢ aMIUIUTY10M CUJIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXPaHEHMs SHEPIUH B UACAITBHOM KOJI€0ATETbHOM KOHTYPE.

3aTyxaroiue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
AJIIEKTPOMAarHUTHBIE KOJIEOaHUsI.

IlepemeHHBII TOK. MOIMHOCTH IEPEMEHHOTO TOKA. AMIUIMTYIHOE H
JeUCTBYIOLEE 3HAUEHUE CHUJIbl TOKA W HAIpsDKEHHS NOpU pa3indHOU ¢opme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouIanbHbI MEepEeMEHHbIN TOK. Pe3uctop, KOHIEHcaTop M KaTylIka
MHAYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpskeHUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepemadya W NOTpeOiIeHHE
3JIEKTPUYECKON IHEPIUU.

OKOJIOTUYECKHE PHUCKU IIPpU IPOU3BOACTBE ANEKTposHepruu. Kynbrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHuueckue ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUUYECKHIM
3BOHOK, F€HEPATOP EPEMEHHOI0 TOKA, JIMHUM dJIEKTpOIlepe1ay.

Jemoncmpayuu.

CB0OOIHBIE TTEKTPOMATrHUTHBIE KOJICOaHUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

I'enepaTop He3aTyXarOUIUX IEKTPOMATrHUTHBIX KOJICOAHUH.

Mopenb 31eKTpOMarHuTHOT O TeHepaTopa.

BhiHyX1€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUs.

Pe3ucrop, Karynika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM IEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocinenoBaTEIbHOM COCIUHEHUU PE3UCTOpA, KaTYIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Y eTpolicTBO M IPHUHITUT AEUCTBHS TpaHchopmaTopa.



Mopens IMHUH JIEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBanne MEepeMEHHOIO TOKAa 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGntonenue 351eKTpoMarHiTHOrO pe30HaHCa.

UccnenoBanrie paboThl HCTOYHUKOB CBETA B LIEMHU IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacnpoctpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. llepron, CKOpOCTh pacnpocTpaHEHWs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKHUX BOJIH: OTpa)KeHHE, MpeioMJIeHUE, MHTEephEepeHIus U
nudpaKIms.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIbI.

DJIEKTPOMATrHUTHBIE BOJHBL. Y CIOBUS U3JYYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBolicTBa  JJIGKTPOMArHUTHBIX  BOJH:  OTPAXXEHHUE,  MOPEIOMIIEHUE,
noJisipu3anusi, tHTepdepeHtus u Audpakius.

[ITkama 31eKTpOMarHuTHBIX BOJH. l[puMeHEHHe 3J1E€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHMIIBEI pagrocBsA3U U TeneBuaeHUA. Paguonokanys.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEbI.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHCHHUE: MY3bIKaJbHbBIC
UHCTPYMEHTBI, pajap, paaJuonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus,
YJIBTPA3BYKOBAsl TUarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHNE MOMEPEYHBIX U TIPOOJIbHBIX BOJH.

Koneobiromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnn u qudpakiinn MEXaHUYECKUX BOJIH.

AKyCTHYECKHN pPE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

Halntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KOJIEOAHUI.

HccnenoBanne  CBOMCTB ~ JJEKTPOMAarHWTHBIX  BOJIH: OTpaXEHHUE,
npesioMIIeHHUE, Mossipu3anus, udpakuus, UHTephepeHIIus.

O6Hapyxenue nHGPaKpacHOro U yabTpaduoIeTOBOr0 U3Ty4eHUN.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoIMHEWHOE pacpOCTpaHEHUE CBETA B OAHOPOIHOM cpene. Jlyd cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuil B
iockoM 3epkaiie. Cdepuueckue 3epkaa.

[Ipenominenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npesomiieHusi. OTHOCUTENBbHBIN MMOKa3aTeNnb npesoMieHus. [IoCTOSHCTBO 4acTOTEI
CBETa W COOTHOIICHHWE IJWH BOJH MpPU MEPEX0Je MOHOXPOMATHYECKOI'O CBETa
yepe3 IpaHuIly pa3/eia IByX ONTUYECKUX CPE.

Xon nyueir B mpusme. Jlucnepcus cBera. CHOXKHBIA COCTaB OEIOro CBETA.
IIBer.

[TotHOE BHYTpEHHEE OTpakeHue. lIpenenbHbld yroa moJaHOro BHYTPEHHETO
OTPAKEHHUS.

CobOuparomue u pacceuBaromde JWH3BL. ToHKas mauH3a. DOKycHOE
paccTOSIHUE M ONTHYECKas Cuia TOHKOM JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
pPacCTOSIHUSI TOHKOW c(epuyecKol JIMH3bI OT €€ T'€OMETPUU M OTHOCUTEIHHOIO
IIOKa3aTess MPEIOMIICHUS.

@opMyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, NPOUIEAIIErO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHune wu300pakKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepeniusi cBera. KorepeHTHblE HCTOYHHUKH.
VYcnoBuss HaOMOJEHHWS MAaKCMMyMOB M MHUHHMYMOB B HUHTEP(EPEHIIMOHHOU
KapTUHE OT JIByX KOIFEPEHTHBIX HMCTOYHUKOB. [Ipumepbl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkinmonHas pemérka. YciaoBue HaOIIOACHHUS
[JIABHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHUYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHl: OYKH, JIyna,
nepuckon, (oroamnmapar, MUKpPOCKON, MPOEKIMOHHBIM ammapar, NpOCBETIECHUE
OITHKH, BOJIOKOHHAsI ONTHUKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanne npenoMieHus CBETA.

Habntonenune noaHoro BHyTPEHHEr0 OTpakeHusl. Mozennb CBETOBOA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpPE3 IUIOCKONApAILIEIbHYIO
IUIACTUHY U IPU3MY.

UccnenoBanrie CBOMCTB U300paKeHUN B TUH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm crera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

Ha6monenne nudpakimu ceera.

N3yyenue nuppakimoOHHON PEmIETKY.

HabGntonenune nudpakimoHHOTO CIIeKTpa.

Habnronenne nucriepcuu cBeTa.

Halnronenue nonasipuzannu CBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YyUCHUSI MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3MepeHnue nokazaresns npeaoMiIeHus CTeKIa.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
npuMepe KUIKUX JTUH3).

N3mepenne poKycHOro pacCTOSHHSI pacCEUBAIOIINX JTUH3.

[Tomy4yenune n300paxeHus: B CHCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[Tonyuyenue n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTEpPEpeHIINm U MOISIpU3aIuU CBETA.

N3yuenne nonsgpuszanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JUAIEKTPHUKA.

N3yuyenue naTepPEpeHIIny JJa3epHOT0 N3TYYEHHS Ha IBYX ILETAX.

HabGntonenune nucnepcum.

HaGntonenue u uccnenoBanue AUQGpakimoOHHOTO CIEKTpa.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[Tonyyenue criekTpa U3JIy4EHUsl CBETOIMOAA NPHU MOMOLIM JU(PaKLIMOHHON
pPELIETKHU.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCUTEIbHOCTH.

['panunbl  OpUMEHUMOCTHM  KiaccM4yecko — mexanmku.  [loctynarsl
CIIeIUAJIbHONW TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenia.
VYcnoBue npuyMHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeieHue
BPEMEHHU U COKpAIllCHUE JJIHHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl € SHEPIUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPrUs
MOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKUE IPOILIECChl: CIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEIH 3aPSXKEHHBIX YACTHIL.

YueHnnueckuit SKCEPUMEHT, JTaOOpPaTOPHBIE PA0OTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa W HSHEPIUM  PEIATHBUCTCKUX dacTUll (MO
dotorpadusiMm TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM IT0JIE).

Paszpnen 7. KBanToBasi gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemioBOe M3imydeHHe (M3IydeHHe aOCOIIOTHO YEpPHOTO Teja).
3akoH cMmenenus Buna. I'unoresa [1nanka o kBaHTax.

®OoTOHBI. DHEPTUI U UMITYJIbC (POTOHA.

®dororpdext. OnpiThl A. I'. Cronmerosa. 3akonsl horodddekra. YpaBHeHUE
DiamTeHa 11 hoTodddekra. «KpacHas rpanuma» horodddekra.

JlaBnenue cBerta (B YacCTHOCTH, [IaBJICHHME CBE€Ta Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 W aOCOJMIOTHO OTpakaroulylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBeie cBoricTBa yactul. Bosnsl ne bponns. lnuna BonHbl 1e bpousts u
pa3Mepbl 00JacTH JIOKaJNM3alMu JBWXKyllelca vactuubl. KopmyckymnspHo-
BOJTHOBOM ayanu3M. Jludpakius 31eKTPOHOB Ha KpUCTAILIAX.

Crnemuduka nusmeperuii B Mukpomupe. COOTHOIIEHUSI HEONpPenenEHHOCTEM
I'eitzenbepra.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKHUE MPOLIECCHI: CIIEKTPOMETP,
dboTodeMeHT, (poTogaTUMK, TYHHENIBHBIM MHUKPOCKON, COJHEYHas Oatapes,
CBETOMO/.

Jemoncmpayuu.

®otod(PheKT Ha yCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

Uccnenoranne 3akoHOB BHENTHETO (HoTod¢deKTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBIIEHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Cseronmon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosiuuoi [lnanka Ha ocHOBe uccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIMO/] OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOEHUsl artoMma. [lnmaHerapHas Monenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyyenue u nornomienre GOTOHOB MPHU MEPEX0/Ie aToMa
C OJIHOTO YPOBHSI JHEPTUU HA IPYTOM.



Bunsl ciektpoB. CiekTp ypOBHEM 3HEPTUHA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYXICHHOE U3JIydeHue cBeTa. Jlazep.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHEKTPAJIbHBIN
aHasu3 (COEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTE.

Hemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGtonenue iMHeyaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHII.

Omnpenenenue JJIMHBI BOJIHBI JIA3€PHOTO U3IIyUEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue nuHe4aToro crekTpa.

HccnenoBanne CrieKTpa pa3peXEeHHOr0 aTOMapHOrO BOJOPOJA U U3MEpPEHHUE
nocTostHHOM Punbepra.

Tema 3. Qusuka amomHo20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyknonnas mozpens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3oronsl.

PannoaktuBHOCTh. Aunb(a-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. ['amma-usnyuyeHue.

3aKOH paJMOAKTUBHOrO pacnaaa. PaanoakTUBHBIE H30TONBI B MPHPOJE.
CBoiicTBa MOHU3UPYIOUIETO0 M3Iy4YCHHs. BiusHUEe paJlMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBeHHbINH (POH n3nydenus. JJozumerpusi.

DHeprus CBsI3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SAnepusie peakiuu. Jlenenue u cuHTe3 Anep. Anepusie peaktopsl. [IpodiemMsr
YIOPABIIIEMOr0 TEPMOSJAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACIEKThl PpPa3BUTHUSA
SIZIEPHOMN DHEPIETUKMU.

Mertozas! perucTpaluyy U UCCIEIOBAHUS HIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaJbHbIE B3aMMOJECUCTBUA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CranpaptHor moaenu. KBapk-rirooHHas MOJEnb aJpOHOB.

O®usuka 3a npeaenamu CraHpaptHod Mojaenu. TéMHas marepust U TEMHas
SHEPIHUsl.

EnuncTBO Quznueckoi KapTUHBI MUpA.

TexHu4eckre yCTpoOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre TpeKoB YyacTuUll (M0 TOTOBBIM (OTOrpadusim).

WccnenoBanue paguoakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yyenue nornomieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3znen 8. DjeMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BATHs acTpoOHOMUU. [IprKnagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTtpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHUS MPUPOJIbI
KOCMHUYECKUX OOBEKTOB.

Meroasl acTpoHOMHUYECKUX uccienoBannii. COBpEMEHHbIE ONTHYECKUE
TEJIECKOTIBI, PAJHOTEIECKOIBI, BHEATMOC(DEpHAS aCTPOHOMHSI.

Bun 3Bénnoro Heba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JBHKCHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounuk sHepruu CosHua U 3BE3.

3BE3M1BI, NX OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «crnekTpaibHbIN Ki1acc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM IMOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIABHOM MOCIENOBATEIbHOCTU. BHyTpeHHEe CcTpoecHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl >KM3HH 3BE3I.

Mueunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoi. MeraraiakTuka.

Hepeménnnlie npobdsieMbl aCTpPOHOMUMU.

Yuenuueckue naoniooenus.

HaGmronenus 38€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIOKCHUN JIJISi OMPEEICHUS TTOJIOKEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3us CEBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

Habmonennss B Temeckon JIyHBI, IIaHET, TyMaHHOCTEH U 3BE3HBIX
CKOIUICHUH.

DuU3MYeCKNl MPAKTHKYM.

CniocoObl u3MepeHns (PU3NYeCKUx BETUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCHUTEIIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3HMUECKUX BEITUYUH.
O1nieHKa rpaHull OrPENTHOCTEM.

[IpoBeneHe KOCBEHHBIX HW3MEPEHHM, HCCIEHOBAHUM  3aBUCUMOCTEU
dbu3nuecknx BENMYMH, TPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMAaTHYECKHUX  paszdenax «YUYEHUYECKHUHA  DKCIEPUMEHT,
JabopaTopHbIe padOThI, MPAKTUKYM)).

O0o01mao1ee NOBTOPEHHUE.



O6o0meHue u cucremMaTu3alnus CoAep KaHUs pa3zienoB Kypca «MexaHukay,
«MonekynspHas Qu3ruKa U TEpMOAUHAMUKAY, «DJNEeKTpoauHaMuKay, «Konedanus
U BOJHBI», «OCHOBBI CIHEHHAIBHOW TEOPUM OTHOCHUTEIBHOCTHY», «KBaHTOBas
buznkay, «3€MEHThl ACTPOHOMHH U aCTPOPUIUKIY.

Ponp ¢usukm u acTpoHOMHM B O3KOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAIbHOM M dTUYECKOM cpepax AesTeTbHOCTH YeJIOBEKa, POJiIb U MECTO (DU3UKHU
Y ACTPOHOMHH B COBPEMEHHON HAy4YHOW KapTUHE MUpPA, 3HAUYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIPHOW ¥  MPOTHOCTHYECKOW  (pyHKImiA
bu3ndeckoit TeOpUH, posib GUINIECKON TEOPUH B (POPMUPOBAHUU MIPEACTABICHHIM
0 (u3nyUecKor KapTHUHE MHUPA, MECTO (PU3MUECKON KAPTHUHBI MUpPA B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcamMu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnple nOHAMUSA, CEA3ZAHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
NnO3HaHuA: SBICHHWE, HAay4yHbId (akT, rumnoresa, (pu3Myeckas BEIUYMHA, 3aKOH,
Teopus, HaONIOAEHUE, OSKCIEPUMEHT, MOJICIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUMN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBast TaOOPaTOPHS.

Mamemamuka: pemwIeHUE CUCTEMBl YPABHEHUW. TpPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. BEKTOPBI M MX NMPOEKIMH HA OCU KOOPJMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie d7MeMeHTapHBIX GyHKIUNA. [Ipu3Haku 1OMOOUS TPEYroJbHUKOB,
oIpeneseHue IIOMAAN IIOCKUX GUryp u o0béma Tel.

buonozun: >nekrpuyeckue SBIEHUS B JKUBOM MPUPOJE, KojeOaTelbHbIE
JNBIWKEHHUS B JKMBOW TMPUPOAE, OHKOJIOTHYECKUE PHUCKU TMPU TPOU3BOJACTBE
AJNIEKTPOIHEPIUH,  IEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesl,
YJIBTPA3BYKOBasl JWArHOCTMKAa B MEIULHHE, ONTUYECKUE SBJICHUSA B KUBOU
IPUPOJIE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl O0pa30BaHUS KPHUCTAUIMYECKOM PpEMIETKH, CIEKTPaJIbHbIN
aHaJIu3.

I'eocpaghun: marnutHble T1ONIOCAa 3€MIIM, 3aJ€KH MATCHUTHBIX  PYI,
doTochEMKa 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoABUTraTeNnb SIKOOU, reHepaTop MEPEMEHHOr0 TOKa, MHAYKLIMOHHAs IeYb,
JIMHUU JJIEKTPONEPENay, EKTPOABUTATENb, Palap, PAAUONPUEMHHUK, TEIEBU30P,
anteHHa, Ttenedon, CBYU-meub, ynbTpa3ByKoOBas JIUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CIIyTHUKOBbIE
NPUEMHHUKHY, SIIEPHASI SHEPTETUKA U DKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS YyueOHoro mnpeamera «Duznukay
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYaOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPECHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHICKOro O00IIeCTBa, PACIIUPEHUE >KU3HEHHOTO
OMbITa W OMbITA AEATEILHOCTUA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUIN
BOCIIUTATENIbHOU JIEITEIbHOCTH, B TOM YHCJI€ B YACTH:
rPa’KIAHCKOr0 BOCTIMTAHUSA:

e Cc(OPpMUPOBAHHOCTH  TPaXKIAHCKOW  MO3MIMH  OOYydYaloIIEerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCHIICKOTO OOIIECTBA;

e TMPUHATUE TPATULIMOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTUUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTU COBMECTHYIO JESATEIBbHOCTh B HHTEPECAX IPakAaHCKOIrO
o0mecTBa, Yy4YacTBOBaTh B CAMOYIPAaBICHHHM B  00pa30BaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COIUAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHHU C UX QYHKIUIMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e Cc(OpMUPOBAHHOCTb  POCCUUCKOM IPaKIaHCKON UJEHTUYHOCTH,
MaTPpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEJCHUS;

e CHOCOOHOCTH OLIEHHBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMbI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYUBOTO OYTYIIIETO.

3CTETHYEeCKOr0 BOCTIMTAHUSA:

e OCTETHUYECKOE OTHOIICHHUE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMS:

e HWHTEpEC K pa3auvHbIM chepaM MpoPeCcCHOHATLHON ASITEIBHOCTH, B TOM

YUCJ€ CBA3aHHBIM C (QU3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP Oyayiei mpodeccruu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC TUTAHBI;

TFOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO B
o01acTy (PU3UKU Ha TMPOTSKEHUU BCEH KU3HU.

IKOJOIrH4€CKOro BOCIIMTaHus .

c(hOpMUPOBAHHOCTh KOJIOTUYECKON KYJIbTYpPhl, OCO3HAHUE TJI00AIBHOTO
XapakTepa dKOJIOTHUECKUX MpodIem;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBHM B OKPYXXAKOIIEW cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacIIMPEHUE OIbITAa JEITEILHOCTH YKOJIOTMYECKON HAIPaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYYHOW [EATEIbHOCTH, TOTOBHOCTh B TMPOLIECCE
U3y4eHUs] (DU3UKH OCYIIECTBIATh MPOCKTHYI0 M HCCIEI0BATEIHCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS
Ba3oBble Jjornueckue J1elcTBUA:

CaMOCTOSATETILHO  (DOpMYyIHUpOBaTh H  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LN NESITEIbHOCTH, 3a/laBaTh IMAapaMETpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTM M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTepUalibHbIX U HEMATEepUaIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBbHOCTb, OILIEHUBaTb COOTBETCTBHE
pPE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKHU MTOCIEACTBUMN NESITEIbHOCTH;
KOOpJMHUPOBATh M  BBIMOJIHATH PAabOTy B  YCIOBHUSIX peEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUHU KU3HEHHBIX OPOOIEM.

Ba3oBble ucciienoBarejbCKHe TeMCTBUA:

BJIa/IeTh HAYYHON TEPMHUHOJOTHUEH, KIIIOUEBBIMHU MOHSATUSMU U METOJIAMU
bu3nUecKol HAyKu;

BJIQJICTh ~ HABBIKAMU  Y4EOHO-HCCJIEIOBATEIbCKOW W MPOEKTHOMU
JEATeIbHOCTY B 00JIaCTHM (PU3HKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a1ady  (PU3NYECKOro
COJIEpP>KaHMSI, MIPUMEHEHHIO PAa3JIMYHbIX METOA0B MO3HAHUS;

BJIAJETh BHUJAAMH JIEATEIBHOCTH 10 TMOJYyYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTalnu, IPeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IUYHbIX Y4eOHBIX
CUTyalllsiX, B TOM 4YHCII€ MPH CO3/JaHHUU Yy4E€OHBIX MPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTYaJIM3UpOBaTh 3aj]auy,
BBIJIBUTaThb TUIOTE3y €€ pElIeHUs, HaxOAWTh AapryMEHThl I
JTIOKA3aTeIbCTBA CBOMX YTBEP>KICHMM, 3a/7aBaTh NMapameTpbl U KPUTEPUU
pelleHNS;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJI€ PELICHUS 3aJauyd pe3yJbTaThl,
KPUTUYECKU OLEHUBATH UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHNE B
HOBBIX YCIJIOBHSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCIIE€ IPU U3YYEHUU (PU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYAl[UsIM, OLIEHUBATh NIPUOOPETEHHBII OIIBIT;
YMETh MEPEHOCUTh 3HaHHUA MO (U3MKE B MPAKTUUYECKYIO OO0JIACTh
KU3HEEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00J1acTell;
BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUrMHAIBHBIE MTOIXO0/bl U PEILECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PEIICHMUS.

Pa0ora ¢ unpopmanueii:

BJIa/IETh HaBbIKAMHU MOJy4YyeHUs MH(pOpMauuu (PU3NUECKOro COEp KaHUs
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH ITOHUCK,
aHaJIM3, CHUCTEMATH3AlMI0 M WHTEPHpPETalri0 HMHDOpPMALUU pa3InYHBIX
BUJIOB U (hOpM IIPEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBb30BaTh CpeICcTBa HHMDOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PELIEHUHM  KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpPraHM3allMOHHBIX 3aJad C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKHU,
TEXHUKH O€30MaCHOCTH, THTHMEHBI, pecypcocOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEp’KaHHUS B Pa3IMYHBIX (popmaTax c
yu€éTOM Ha3zHaueHus HWH(POpMalUUMU U IEJIEBOM ayaUTOpUHU, BbIOMpas
ONITUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YyAIU3ALUH.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeCTBHS:

OCYHIECTBJISITH OOILlEHWEe Ha Yypokax (U3UKM U BO BHEYPOUYHOU
JEATEIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM KOHQIMKTHBIX CHUTyallMii M CMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPENICTB;

IIOHUMAaTb W MCHOJIb30BAaThb  IIPEMMYyLIECTBA  KOMAHAHOM U
WHAUBUIYaTbHON pabOThI;

BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX JIEUCTBHM € Yy4€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaKJIOr0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh 1€IM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTH)KEHHUIO: COCTABJIATH ILJIAH
JEUCTBUH, pacripeAeisIiTh POJIM C YIETOM MHEHUM y9aCTHUKOB, 00CYX1aTh
pe3yabTaThl COBMECTHOM paboTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKIOI0 y4aCTHMKA KOMAaHAbI B
o011 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeyiaraTb HOBBIE IPOEKTHI, OLIEHUBATh HJEU C NO3WULHMH HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYILIECTBIIITh INO3UTHUBHOE CTPATETHMYECKOE NOBEACHHUE B Pa3JIMYHBIX
CUTyallUsX, MPOSABISATH  TBOPYECTBO W BOOOpakeHue,  OBIThH
WHUILIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIJISITh  ITO3HABATEIBHYIO  JEATEIBHOCTh B
o0nacT (U3MKKH W aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U
(opMynMpoBaTh COOCTBEHHBIE 3a4a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUsI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, MJIaH BBIMOJHEHUS! MPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIUXCS
pPECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPE/IIIOYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacliupsiTb  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHUH;

JieNnaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTb 34 PEUICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIaCTH
(GU3HMKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lL, 3MOIII’IOH3JILHBII7[ HHTC/IJICKT:

AaBaThb OLICHKY HOBBIM CHUTyallUsAM, BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OLICHMBATBL COOTBCTCTBUC PC3YJILTATOB LCIIAM,



BJIQJICTh HAaBBIKAMM [IO3HABATEIILHOM peduieKkcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHUI;

HCIIOb30BaTh MPUEMBI pedIIeKCUU I8 OIEHKH CHUTYyalluh, BBhIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBAaTh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS MO UX
CHUKECHUIO;

NPUHUMATh MOTHUBBI W APTYMEHTHI APYIUX MPU AHAIW3E PE3YIbTATOB
JICSATEIIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMAaTh MOTHBBI M apryMEHThl JIPYIMX MPU aHAJIWU3€ PE3YJIbTaTOB
JICATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLUIUOKH.

B mporecce MOCTHX)EHUST JTUYHOCTHBIX PE3YIbTaTOB OCBOCHHS IPOTPAMMBI
no Gu3uke s YPOBHA CpeaHero ooOmero oOpa3oBaHUs Yy OO0yYaroluxcs

COBEPIIIEHCTBYETCS AMOIMOHAIIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWsS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM
OMOIMOHATILHOM cdepbl, OBITh YBEPECHHBIM B ce0¢;

caMOperyJUpOBaHus, BKIIOYAIONIErO0 CAaMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTHh 3a CBOE TOBEICHHE, CIIOCOOHOCTH aJalTHPOBATHCA K
HYMOIIMOHATFHBIM U3MEHEHHUSIM U TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIUU, BKIIOUYAOIICH CTPEMIICHHE K JOCTIKECHUIO 1IETH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATh, UCXOS U3
CBOMX BO3MOXXHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHWMATh  AMOIMOHATHHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C JAPYTHMH JIOJbMH, 3a00THUTHCS, TPOSBIATH WHTEPEC W
paspematb KOH(QIUKTHI.

HNPEJIMETHBIE PE3YJIBTATHI
K konny obyuenus B 10 knacce npeameTHbie pe3ysbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUH:

NOHUMAaTh pOJdb (U3UKK B  SKOHOMUYECKOM, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M ATUYECKOM cdepax JeaTeabHOCTH
4eJloBeKa, poJib U MECTO (U3UKU B COBPEMEHHOM HAy4YHOW KapTHHE MUDA,



3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIbHOU U
MPOTHOCTUYECKON  (QYHKIIUH  Qu3MUECKON TEOpUM —  MEXaHUKU,
MOJICKYJISIPHON (DUM3UKH U TEPMOJUHAMHUKH, POJIb (PU3UUECKON TEOpPUHU B
(dbopMHUPOBAHUY TIPEACTABICHUA O (PU3UUECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBHS TNPUMEHHUMOCTH Mojeleld (U3NYECKuX Tel U
MpoLEeCcCOB (SIBIIEHUI): HWHEpLIHAIbHAs CHUCTEMa OTCUYETa, aOCONIOTHO
TBEPJIOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBUKEHHUE,
cBOOOSHOE TMajieHne, aOCONMIOTHO ympyras aedopmaius, aOCOIIOTHO
yIpyroe 1 a0COIIOTHO HEYIIPYTroe CTOJIKHOBEHUS, MOJIENN ra3a, KUIKOCTH
1 TBEPJIOTO (KPUCTAJUIMYECKOI0) Tela, UACATbHBIM Ta3, TOYCHUHBIN 3apsl,
OJTHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

paznu4ath yCIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UICCKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM XapakTep (QyHIAMEHTaJbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCTOJB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBSACHATH MEXAHMYECKHE TIPOIECChl M SBICHUA,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOrOo JIBIKEHUS, (HOPMyJibl KHHEMATUKH PABHOYCKOPEHHOTO
JBIDKCHUS, TpeoOpasoBaHus [amuies s CKOPOCTH M TepeMeleHus,
3akoHbl HprooTOHA, NpPUHLMI  OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHHUS MMITYJIbCA U MEXaHUYECKOU
SHEPTHUH, CBSI3b PaOOThI CUJIBI C M3MEHEHHUEM MEXAaHUYECKOW JHEPTUH,
yCIIOBUSI paBHOBECHS TBEPJOro Teila), TMPU OSTOM  HUCIOJIb30BATh
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (U3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmies, BTOporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHsS UMIyJbca U
MEXaHWYECKOUN SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATH U OOBSICHATH TEIJIOBBIC MPOIECCHI U SBJICHHS, UCTIOIb3YS
ocHoBHble monoxeHuss MKT u 3akoHBI MONEKYISIpHON (GU3MKU U
TepMOAMHAMUKN (CBS3b JIABJIEHUS UJCAIBHOIO Ta3a CcoO cpeaHew
KUHETUYECKOW HSHEpPruer TEIUIOBOTO ABMIKEHHMS M KOHLEHTpALHEH ero
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEILIECTBA CO CpPEIHEW KUHETUYECKOU
AHEPTHEHN TEIUIOBOTO JABUKEHUS €T0 YaCTHIl, CBA3b JaBICHUS UICATHHOTO
raza ¢ KOHIEHTpalMell MOJeKyl M €ero Temreparypod, ypaBHEHUE
Menneneesa—Knaneipona, mnepBbld 3aKOH TEPMOIAWHAMUKHU, 3aKOH
COXPAHEHHMsI PHEPTUM B TEIUIOBBIX IMPOIECCAX), MPU TOM HCIOIb30BaTh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KiamneiipoHa;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIONIb3Ys
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXPaHECHUS



AIEKTPUIECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TMOJA, MPUHUUN CYNEPHO3UIUN DICKTPUUECKUX
MOJIEH, MPU ITOM YKasblBasg yCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKH BAXKHbIE COOTHONIEHHWS: 3aKOHbI OMa [Jisl ydacTka
HeNu W U1 3aMKHYTOM J3JIEKTpUYECKOW wLenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsl apazes A 371€KTpoan3a);

ONMHCHIBATh (PU3NYECKUE MPOIECChl M SIBJICHUS, HWCIOIb3YyS BEIUYUHBI:
MEPEMENIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CUCTEMBI TEII, CUIIA,
MOMEHT CHWJIbl, JaBJICHUE, I[IOTCHIMAJbHAs JHEPrusi, KUHETHUYECKas
DHEPTHs, MEXaHW4yecKasi SHeprusi, pabora CWIbI, HEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, CWIa TSHKECTH, CHIIa YNPYTrOCTH, CUja TPEHHS, MOIIHOCTb,
DHEPTUs B3aUMOJICHCTBUA Telma ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil aedopmanuyd TMPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abcoJoTHasl Temreparypa Tena, pabora B TEpMOJAMHAMUKE, BHYTPEHHSS
DHEPTHs HJICAIbHOrO OJHOATOMHOTO rasza, paboTa HIeaJbHOro Tasa,
OTHOCHUTENbHAA BJIAXHOCTh Bo3ayxa, KIIJI wuaeambHOro TEIUIOBOTO
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTh AJIEKTPUUECKOTO MO,
HanpsH>KEHHOCTh  TIOJISE TOYEYHOrO 3apsija WIM 3apsDKEHHOro Iiapa B
BAKYyM€ U B JHDJIEKTPUKE, NOTEHLHAN DSJIEKTPOCTATUYECKOrO IIOJI,
Pa3sHOCTh  IMOTEHUMAJIOB,  JJIEKTPOABWKYIIAs  CWja, CHJla  TOKa,
HanpsHKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTHUBIICHUE ydacTKa ILENU C MOCJIEAOBATEIbHBIM M
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS AIEKTPUUECKOT O MOJIS
KOHJIEHCATOPa,;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
MEXaHUYECKOE JBIWKEHUE, TEIUIOBOE JBWKEHUE YacTUI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIWXKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJCHCAIUs], TUIABJIICHUE U KPUCTAJUIM3als, HAIPABIEHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHUS TENl, SKBUNOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsKEHHOT O MTPOBOTHUKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
IpYroll €  HCHOJB30BAaHUEM  NPSAMBIX HW3MEPEHUH, TIPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pE3yIbTaThl MOJYYEHHON
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHJIEC TpapuKOB C Y4ETOM
aOCOIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, JIeNaTh BHIBOIBI MO pe3yJbTaTaM
WCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIUYUH, MPU ITOM
BBIOMpaTh ONTHMAJbHBI METOJ W3MEpPEHHs, OIIEHHWBATh AOCOJIOTHBIC U
OTHOCUTEJIbHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHUM;



IIPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYCHHBIE PE3YNbTaThl W JENaTh BBIBOJ O CTAaTyc€ MPEaIOKEHHOU
TUIOTE3bI;

co0uo1aTh mpaBuiia 6€30MacHOro Tpya Ipy MPOBEIECHUHN HCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATEIbCKOM W IIPOEKTHOM JEATENBHOCTH C HCIIOIb30BAHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 0OOPYAOBAHMUS;

pemiate pacy€THbBIE 3a4a4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nyuecKkoil MOJENIbI0: HA OCHOBAaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUYECKON MOAenu, OTBEYawlled TpeOOBaHUAM 3aJadH,
OPUMEHATH  (OPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
(Gu3NYeCKUX TEOpUN MNpU MCHOJb30BAHUM MATEMATHUYECKHMX METO/I0B
pelieHust 3aJ1a4, IPOBOAUThH PAaCUEThl HA OCHOBAaHUU MMEIOIINXCS JTAHHbIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATh METOJbl PELICHUS C
Y4ETOM NOJIYYEHHBIX PE3YyJIbTaTOB;

pelatb KadyeCcTBEHHbIE 3aJaud, TpeOyrouue NpUMEHEHUs 3HaHUW W3
pa3HbIX pa3JenoB Kypca PU3MKH, a TaK)Ke UHTErpaliy 3HAaHUN U3 JAPYTUx
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PACCyKJIECHU C OMOPOIl HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHHUS JJii OOBSICHEHHS OCHOBHBIX
IOPUHLHUIIOB Pa0OTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCUWCKUX M 3apyOeXKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE NPOLECCOB OKPYKAOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHON
NeSTENbHOCTH YEJIOBEKa, CBA3aHHOW € (PU3MYECKUMM MPOLECCaMU, C
HO3UIMM 9KOJOrH4ecKor O€30MacHOCTH, MPEACTABIECHUI O pallMOHATbHOM
IIPUPOAOIIONB30BAHNN, & TAK)KE PAa3yMHOM HCIIOJIB30BAHUU JOCTHKEHHM
HAyKM W TEXHOJOTMM JUId JAIBHEHIIEro pa3BUTHS YEIIOBEYECKOTO
o0111eCcTBa;

IPUMEHATh pa3jiMuHble crocoObl padoThl ¢ MHpOpManuend (pu3ndeckoro
COZIEpKaHUSI C HUCIOJBb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHbIE
TEXHOJIOTUU MJI1 TIOMCKa, MNepepadOTKU U TpEAbsIBICHUS Y4YeOHOU U
HAyYHO-MIOMYJISIPHOM MH(pOpManny, CTPYKTYPUPOBaHUS U MHTEPIIPETALUN
uHPOpMAIlMU, TOJYYEHHOM M3 Pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU



aHATM3UPOBATh  TOMydaeMyld  WHGOpPMAIMI0O ©  OICHWBAThL €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POpMAIINK;

MIPOSIBIIATH OpraHu3aliOHHBIC u MO03HABaTEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ TPHOOPETEHHMs] HOBBIX 3HAaHUW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIICIOBATEIIBCKUX padoT;

paboTarh B TPYIIE C HCIOJHEHWEM pAa3IMYHBIX COIHMAIBHBIX POJICH,
TUTAHUPOBATH PabOTy TPYIIbBI, PAllMOHATHHO PACIPENEATh ACITEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsSX, aJCKBAaTHO OIICHWBAThH BKJIAJ KaXXIOTO W3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI,

NPOSIBIISTH MOTUBAIMIO K OyayImiel mpodeCCHOHATBHON IEeATeIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TIPODUIISL.

K xoniy obyuenus B 11 knacce npeamMeTHbie pe3yabTaThl HA YIITYOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUIUXCS YMEHHUI:

MOHUMATh POJb (PU3UKU B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMANILHOM M ATUYECKOM cdepax ACSITEIbHOCTH YelOBEKa, poiib U MECTO
GU3NKKN B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, POIb aCTPOHOMHUHU B
MPAKTUYECKON  JEATENbHOCTH YEJIOBEKAa W  JAIBHEWIIEM Hay4YHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE ONMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEILHON M TPOTHOCTUYECKOW (GyHKIMH (U3UIECKOU TEOpUH —
ANEKTPOJUHAMHUKHN, CHEUUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU
bu3KKy, poiab (HU3MYECKON Teopuru B (POPMHUPOBAHUU MPEACTABICHHUI O
bu3nueckoil kKapTUHE MHpa, MeCTO (U3HUECKOW KapTUHBI MUpa B 00IIeM
PSAlYy COBPEMEHHBIX €CTECTBEHHO-HAaYUYHBIX ITPEACTABICHUMN O IIPUPOIE;
pa3nuYaTh YCJIOBHS TNPUMEHHMOCTH Mojeled (U3MYECKuX Tel U
IPOLIECCOB  (SABJICHUI): OJHOPOAHOE DJIEKTPUYECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHUYECKHE KOJIeOaHUs, MATEMAaTUYECKUNA MaSITHUK,
WJICAJIbHBIN TPYXUHHBIM MAsTHUK, TAPMOHUYECKUE BOJIHBI, WICAJIbHBIN
KoseOaTenbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO sifjpa U
KBAaHTOBOM MOJIC/IHU CBETA;

pasznuyarh ycloBUsA (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HU3UUYECKUX
3aKOHOB, MOHUMATh BCEOOIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH DJICKTPOMArHUTHBIE MPOIECCHl U SIBJIICHUS,
UCIIONb3Yys. OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJJIEKTPOJIUHAMUKH U
CHEUUAIbHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHs
NEKTPUYECKOro  3apsija, cuna Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWK, TnpaBuino  Jlenma, cBsa3p  OJIC
CAMOMHAYKLIHMH B DJEMEHTE JIIEKTPUYECKOW IENU CO CKOPOCTHIO



U3MEHEHUs]  CWIbl  TOKa,  MOCTYJaTbl  CHEUAIbHOM  TEOpUHU
OTHOCHUTEIIbHOCTH DUHILITEHHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
dororddexra, mepBbIi U  BTOpoM mocTynatel bopa, mpuHIHUI
COOTHOILIEHUS HeomnpenenéHHocTed ['elizeHOepra, 3aKOHbBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOTO YHUCEN M DHEPIUM B SJECPHBIX PEAKIMIX, 3aKOH
pPaZOaKTUBHOTO paclaia);

OIUCHIBATh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3YS BEIWUYUHBL:
HANPsHKEHHOCTD AJIEKTPUYECKOro OIS, MOTEHIHA AJIEKTPOCTaTUYECKOT0
MoJisl, Pa3HOCTh TIOTEHIMAJIOB, OJJIEKTPOABMKYIAS CHJIA, WHIYKLHUA
MarHUTHOTO TOJIsi, MAarHUTHBINA TMOTOK, cuja AMIEpa, HUHIYKTUBHOCTbD,
ANEKTPOABMKYILAsA CUJIa CAMOMHIYKLUHH, SHEPrusi MArHUTHOTO IOJS
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUU HMMIYJbC, TMOJIHAs BSHEPIus,
DHEPrUsl TIOKOSI CBOOOJHOM 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YHCJIO U 3aps A11pa, SHEPTHsI CBA3H s1pa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUN:
AJIEKTPOMArHuTHasl MHAYKIHUS, CAMOMHIYKIUS, PE30HAHC, UHTEPPEpEeHIIHS
BOJIH, Judpakuus, JIUCHepcUs, TOJHOE BHYTPEHHEE OTpakKeHHUE,
doroanextpuueckuii dpdext (pororddexr), ampda- m Oera-pacnasbl
a5ep, ramMMma-usiiydeHue saep, (pu3myeckue NPUHIMUIBI CHEKTPaIbHOTO
aHayM3a 1 paboThl J1a3epa;

OIpeNeNsATh HANpaBJIeHWE WHAYKIMM MarHUTHOTO TOJS IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuisl JIopeHua;

CTPOUTH M300pakeHHe, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSITH OCHOBOIIOJNATAIOIINE ACTPOHOMHYECKUE TOHSTHUS, TEOPUU U
3aKOHBI NI aHaimW3a ©W  OOBSICHEHWS  (PU3WYECKUX  MPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3IHBIX CHCTEMAX, B MEXIAJIAKTHUECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOJUTH MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, NPH OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOIYYEHHON  3aBUCHMOCTH
busznueckux BeIMYMH B BHUAE TpadukoB ¢ y4EToM abCOIIOTHBIX
NOrpEIHOCTe  M3MEPEHUH, JenaTh  BBIBOJABI 1O  pe3ylbTaraMm
UCCJIEI0BaHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3UUYECKUX BEIUYMH, TMPU 3TOM
BBIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OLEHWBATH A0COJIOTHBIC U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;



MPOBOJUTH OMBITHI MO MPOBEPKE MPEMJIOAKEHHON TUIIOTE3bI: MIIAHUPOBAThH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIYyYEHHBIE PEe3YyJbTaThl U JIeJaTh BBIBOJ O CTATyCE MNPEIIOKEHHON
TUIOTE3bI;

OIMHCHIBATH METOBI MOYYSHHUS HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;
coOJro1aTh IpaBujia O€30MacHOro Tpy/Ja MpU MPOBEASHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEOBATEIbCKOM M TPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITBHBIX YCTPOUCTB U 1a00PaTOPHOTO 0OOPYAOBAHMUS;

pelarte pacyE€THBIE 3a74ayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOMN
bu3nueckoil MOJENbI0: Ha OCHOBAaHMU aHajlM3a YCJIOBHsS BbIOMpAThH
buznueckue MO, OTBEYAIONINE TPEOOBAHUSAM 3a/layd, MPUMEHSTH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJAThl (PU3UUECKUX TEOpHil
IpU  KCIOJIb30BAHUM MaTE€MaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pE3YNbTAThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YU4ETOM TOTYIEHHBIX
pE3YIbTATOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyrollue NPUMEHEHUsS 3HaHUK U3
pa3HBIX pa3JeNnoB Kypca (PU3MKH, a TaKKEe UHTETPAIMK 3HAHUN U3 JIPYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETIOYKY PacCyKJICHUHN ¢ OMOpOM Ha U3YUYECHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U (pU3nYecKue SIBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS MJis1 OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PAOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJa POCCUWCKUX M 3apyOeXHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATH U OLICHUBATH MOCJICACTBUS OBITOBOM U TTPOU3BOJICTBEHHOM
NESITeTbHOCTH 4YEJOBEKa, CBSA3aHHOW € (PU3MYECKUMH MPOIECCaMU, C
MO3UIMN IKOJIOTUIECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHATIEHOM
MPUPOJIONOIH30BAHUY, A TAKKE Pa3yMHOM MCIOJIb30BAHUM JOCTHXKEHUMN
HAYKH W TEXHOJOTMWA Ui JAJbHEUIIEr0 Pa3BUTUA YEIOBEYECKOrO
00111eCTBA;

MPUMEHSTh Pa3IudHble CIOCOObI PaboThl ¢ MHpOpMANHEH (PU3NIECKOrO
COJIEpXKaHMUsI C HCIOJIL30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM MCIOJIb30BaTh COBPEMEHHBbIE MH(OpPMAIUOHHbBIC
TEXHOJIOTUU JJI TIOMCKa, TEepepadOTKu M TpEAbSBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS M WHTEPIPETAINH



uH(poOpMaIui, MOJYYEHHOM U3 pAa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHAIM3UPOBATH  NOJy4YaeMyl0  HMH(GOpPMALMI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAaHUM, TaK M HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpMALUY;

IPOSBIIATH OpraHu3alOHHBIE U MIO3HABATEJIbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ MPHUOOPETEHHMs] HOBBIX 3HAaHUM B Tpolecce
BBITNIOJTHEHUS IPOEKTHBIX U YyU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpYIIE C HCIOJIHEHHWEM pa3IHYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PACHpPENEATh ACITEIbHOCTD
B HECTaHJApTHBIX CUTYallUAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIbI B PELIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

NPOSIBISATH MOTUBAIMIO K OynyIiel mpodecCuoHaIbHON NeATeIbHOCTH 110
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT O IPODUIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pa3iesioB U TeM (uudposbie)
Kontpoabnbie | IIpakTuyeckue
n/n MpOrpaMmbl Beero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pazgen 1. HAYYHBI METO/JI IO3HAHUSI ITPUPO/IbBI
1.1 Hayunb1ii MeTO1 TO3HAHUS TPUPOIBI 6 Bubmmorexa OK
' i A PUPOZ https://m.edsoo.ru/f16b68d7
Uroro no pazueny 6
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kuiemariia 10 ! https://m.edsoo.ru/f16b68d7
bubmuoreka [IOK
22 Apmaminca 10 https://m.edsoo.ru/f16b68d7
N bu6nuorexa [IOK
23 (ratiica TeCpOro Tena 3 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
24 1 1
3aKOHBI COXPAaHCHUS B MEXaHHUKE 0 hitps://m.cdsoo.rw/f16b68d7
Uroro no pazneny 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIMHAMUKA
. bubmuorexa [IOK
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 15 1 hitps-//m.cdsoo.ru/f 1666847
3.2 Tepmoannamuka. TennoBbsie MaluHbI 20 1 Bubmorexa IIOK

https://m.edsoo.ru/f16b68d7




13 ArperaTsble cocTosiHUA BemecTBa. da3oBble 14 bubmuoteka [IOK
' IIEPEX0bI https://m.edsoo.ru/f16b68d7
Hroro no paszueny 49
Pazgen 4. DJIEKTPOAUNHAMUKA
bu6nmmoreka [IOK
. 24
+ UEKTPHIECKOE oe https://m.edsoo.ru/f16b68d7
. . bubnuorexa [IOK
4.2 ITocTOSIHHBIN 2IIEKTPUIECKUN TOK 24 hitps-//m.cdsoo.ru/f 1666847
bu6nuorexa LIOK
4.3 Toxu B pasnuabx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pasznen 5. PU3HUYECKHUI MPAKTUKYM
. bu6nmmoreka [IOK
> H3MIECKIT MPAKTHIYM 16 16 https://m eds00.ru/f16b68d7
Uroro no pazueny 16
bu6mmoreka [IOK
1
PesepBHOE BpeMs 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KonunuecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (1uubp )
NMPOrpamMMblI Bcero odpa3oBaTeJbHbIE
padoTbI padoTbI
pecypchl
Paznen 1. JIEKTPOJIMHAMMKA
bubnaunorexa LIOK
L1 Marnutioe none 14 https://m.edsoo.ru/39859ef1
but6mmoreka [IOK
1.2 MeKTPOMATHITHAS HHIYKIUHS 13 ! https://m.eds00.ru/39859¢f
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
but6mmoreka [IOK
2.1 M 1
CXAHHICCKAC KOTICOAHI 0 https://m.eds00.ru/39859ef1
bub6aunorexa LIOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHuUs 15 hitps-//m.edsoo.ru/39859¢f1
)3 MexaHudeckue U 31€KTPOMarHUTHBIE 10 | bubnmorexa [JOK
' BOJIHBI https://m.edso0.ru/39859f1
bubmunorexa LIOK
24 Ok 25 ! https://m.eds00.ru/39859¢f1
Uroro no pazgeny 60
Pa3zgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmoreka [JOK
1 T 1
3 Octionst CTO > https://m.edsoo.ru/39859ef1
Wroro no pazueny 5




Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckymsspHO-BOJHOBOH JyajIn3M 15 bubmmorexa LOK
) PIYCKYIAp Y https://m.edsoo.ru/39859¢f1
bubnunorexa LIOK
4.2 O}
HsHia atoma > https://m.edsoo.ru/39859ef1
43 ®du3nka aTOMHOTO SI/Ipa U JIEMEHTAPHBIX 5 bubnmnoreka [JOK
' YacTUIL https://m.edsoo0.ru/39859ef1
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU N ACTPODPU3UKHU

bubmmoreka [JOK
5.1 DJeMEeHTHI aCTPOHOMHH U aCTPOPUIUKU 12 hitps://m.cdsoo.r/39859f1
Uroro no pazgeny 12
Pa3zaen 6. PUSHUYECKUM MPAKTUKYM
. bubmoreka [IOK
61 DH3MHCCKIIE IPAKTHIYM o 16 https://m.edsoo.ru/39859ef1
Wroro no pazneny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHHUE
CucremaTu3anus u 00001IeHHE
71 MPEIMETHOTO COAECPKAHUS U OIbITa 15 bubmunorexa LIOK
' JIeATeIbHOCTH, IPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢ef1
n3ydeHuu kypea ¢pusuku 10 — 11 xnaccos
Hroro no pazneny 15
but6mmoreka [IOK
Peseperoe Bpens 10 https:/m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KoanuectBo yacos JIeKTPOHHBbIE
Ne uudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypchbl
| ®dusnka — pyHIaMeHTaIbHAS HayKa O 1 bu6nmnoreka [IOK
IIpUpoJIE https://m.edsoo.ru/1beef346
) Hayunblif MeTos1 MO3HAHUS U METOBI | bu6nuoreka [IOK
UCCIIeIOBaHUS (PU3NIESCKUX SBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHUs B MPOLECCE TO3HAHUS
3 npupoasl. HaOmroneHne u dKCIIEpUMEHT B 1 Bubmorexa HOK
PHPOJEL P https://m.edsoo.nu/34¢4993 1
buzuke
bu6mmoreka [IOK
4 Cnioco6s1 u3mepeHust GU3NIEeCKUX BETHUNH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOIIIOTHAsI U OTHOCUTEIbHAS MOTPEIIHOCTH 1 bu6nuoreka [IOK
U3MEPEeHUH (PU3NUECKUX BETHMUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢bu3uky B GopMUpPOBAaHUN COBPEMEHHOM | bubnmoreka [IOK
Hay4YHOHM KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded 1
JIEATEIIbHOCTH JIFOACH
Mexanunueckoe aBmxenue. Cucrema oTcyera.
bu6nuoreka [IOK
7 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS. 1
https://m.edsoo.ru/e9a52{02
[Tpsimast u oOpaTHas 3aa4u MEXaHUKH
Pannyc-BekTop MaTepHalbHOM TOYKH, €TO
8 IPOEKIINHA Ha OCH KOOpAUHAT. TpaeKToOpHus 1 bubnmorexa [IOK
p P P prot. https://m.eds0o.ru/30a108a5
[lepememenue. Ckopocts. VX mpoekiuu Ha




OCH KOOpAUHAT

PaBHOMepHOG HpﬂMOHHHeﬁHOG JABMOKCHUC.

9 ['paduaeckoe onrcanne paBHOMEPHOTO bubmmotera [JOK
p . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHTHOTO IBMKCHUS
10 CroxeHue mepeMenIeHni 1 CKOPOCTEH. bubnuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBmxenre. MrHoBeHHas
11 cKopocTb. Yckopenue. [Ipsmonuneitnoe bubmorexa OK
P ' P P https://m.eds00.1u/a99549a7
JBUKEHUE C ITOCTOSIHHBIM YCKOPEHUEM
12 ['padnyeckoe onucanue MpsIMOIMHEHHOTO bubnmoreka [IOK
JIBIDKEHUSA C IIOCTOSHHEBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOonHOe majeHue. Y CKOpeHne CBOOOIHOTO
13 najeHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU bubamorera LOK
ACHITA PAIHAT, CROPOCTH, https://m.edsoo.ru/f738109¢
YCKOpPEHUS OT BPEMEHH U UX rpaQuKu
14 JIBukeHue Tena, OpOIIEHHOTO MO YITIOM K bubnmoreka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiiHoe nBuxeHue. /[BHkeHne 1o
15 OKPY’KHOCTH. YTJIOBas U JIMHEMHAs CKOPOCTb. bu6nmoreka [IOK
Ilepuon u yactora. LleHTpOCTpEMUTENIBHOE U https://m.edsoo.ru/33196fbe
MIOJIHOE YCKOPEHHE
bu6mmoreka [IOK
16 Kontponbhas pabora no teme "Kunemartuka"
R p https://m.edsoo.ru/1242f32e
IlepBbiif 3akoH HetoToHa. IHEpmanbHbie
17 cuctemsbl orcuéra. [IpunHimn bu6nuoreka [IOK
oTHOcUTENbHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble cUCTEMBI OTCUETA
. . bubmuorexa [JOK
18 Cuna. PaBHozeiicTByto1Iast cuia. Bropoit 1

https://m.edsoo.ru/141d3837




3akoH HrroTrona. Macca

19 B3aumoneinctaue ten. Tpernit 3aKk0H bubmuorexa [IOK
Herorona https://m.edsoo.ru/57dba505
20 [TpuHuun cynepno3unuu cwi. Pemenue 3anau bubnmoreka [IOK
Ha IpUMEHEHNe 3aK0HOB HproToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTEHUSI.
21 DKBUBAJIEHTHOCTh I'PABUTAIIUOHHON U buommorexa HOK
. p H https://m.edsoo.ru/9aba2b0a
MHEPTHOU MacChl
” Cuna TsKeCcTH M YCKOpeHHe CBOOOIHOTO bubnmoreka [JOK
najgcHUs https://m.edsoo.ru/22757126
JIBm>keHre HeOeCHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYyTHHKOB. [lepBas bubmmorexa [IOK
4 Y - HeP https://m.edsoo.ru/11abfa0a
KOCMHUECcKasi CKOpocThb. 3akoHbl Keruepa
bu6nuoreka [IOK
24 C .3 I'yka. B
WId YIPYTOCTH. JAROM L yka. Bee Tend https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUS. bubmuotexa [JOK
25 JIBr>KeHUE B JKUJIKOCTH U Ta3e C YYETOM CHIIbI https://m.edsoo.ru/1fa86499
COIIPOTUBIICHUSA CPEIBI https://m.edsoo.ru/2cb29676
26 Hasnenue. [ mapocratnueckoe JaBICHUE. bubmuotexa [JOK
Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
but6mmoreka [IOK
AbcomotHo TBepaoe Teino. [TocTynaTenbHoe
27 Y BpallaTebHOE JBUKEHNE TBEPAOrO Tea bubmmorexa [IOK
patt A PA hitps://m.edsoo.n/2b95d57e
)3 MoOMEHT CuJIbl OTHOCUTEIIEHO OCH BPAIIICHUS. bu6nmnoreka [IOK
[Ineyo cusbl https://m.edso0.ru/653d3459
79 CroxxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY bubnuoreka [IOK

teny. LleHTp TskecTu Tena. Y cioBus

https://m.edsoo.ru/9aa79a7d




paBHOBECHUA TBEPpAOIO TCIA. Buasr
paBHOBECHUSA

30 Pemenne 3amau bubmorexa LHOK
https://m.edsoo.ru/dc1caac0
31 Kontponbhas padota o teme "J{unamuka. bubmuorexa [IOK
Craruka TBepaoro rena" https://m.edsoo.ru/9f5a574¢
Hmiynbsc MaTepUaJIbHON TOUYKH, CUCTEMBI
1 MartepuaibHbIX Touek. LleHTp Macc cucrteMbl bubnuorexa [IOK
MaTepHuaibHbIX TOYEK. Teopema o NBUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
Nmmynbe cuitbl U1 MI3BMEHEHUE UMITYIIbCa Tea.
33 3aK0H coxpaHeHus UMIynbca. PeakTHBHOE bubmorexa LOK
P yipea. https://m.edsoo.ru/13f0a221
JIBIKEHHUE
MoMeHT uMITynbca MaTepruaIbHONU TOUKH.
34 IIpencraBienue o coxpaHEeHUH MOMEHTA bubmmorexa [OK
P P https://m.edso0.ru/d6532¢b9
HUMITYJIbCA B IICHTPATBHBIX MMOJISIX
bubmuorexa [IOK
35 Pemenne 3amau
a https://m.edsoo.ru/f7706d63
PaboTta cunbl Ha MaJIOM M Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHme bubmmorexa HOK
p P p https://m.eds00.ru/913974¢7
paboThI CHIIBI. MOIITHOCTh CHITBI
Kunernueckas sneprus. Teopema 00
37 N3MEHEHNN KMHETHYECKON YHEPTHH bubnmorexa [OK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKU
TToreHnmanbHbBIE M HEMOTEHIIMAIBHEIE CUIIEL.
38 IToTtennuanbHast 3Heprust. Bropas bubmmorexa HOK
prit. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
39 TpeTbst KocMuueckast CKopocTb. CBs3b bubmuorexa [JOK




pa60TBI HCMIOTCHIMAJIBHBIX CHUJI C UBMCHCHHUECM
MEXaHUYECKOM 9HEPIruu CUCTEMEI TCII. 3akoH
COXpaHCHUA MEXaHHYECKOM OHEpPTrUun

https://m.edsoo.ru/f57b4e01

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpasuenue bepuynnu 1t uacaabLHON bubmorexa HOK
p PHYJUIH UG UL https://m.edsoo.ru/f3043b6
JKUIKOCTH
41 KonrponbHas pabora o teme "3aKoHbI bubnuoreka [IOK
COXpaHEeHHUsI B MeXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe nipencTaBiIeHU O IPUPOIE
P PP but6mmoreka [IOK
42 Ter1oTel. OcHoBHEIE nonoxkeHnss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABHKEHHE
Ctpoenue ra3000pa3sHbIX, KUIKAX U TBEPIBIX
43 Tle Xapakre BEI)KGHI/IH U B3aUMO eﬁCEBHH bubmmorexa [OK
- AApaKTep A a https://m.edsoo.ru/c44d02¢2
YaCTHUI[ BEIECTBA
Macca u pa3Mepbl MOJIEKYIT (ATOMOB).
44 KommuecTBo BemecTBa. IlocTossaaas bubmorexa HOK
B ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. Illkana bub6mmoreka [IOK
[enbcus https://m.edsoo0.ru/0070d493
but6mmoreka [IOK
46 P
CHICHHE 3a1ad https://m.edsoo.ru/1531aba5
bu6mmoreka [IOK
47 Hnea i1 Ta3. ['a30BEIe 3aK0
ACAIBHEI T BPIC SAROHBL https://m.edsoo.ru/1deb2367
43 VYpasuenue MenneneeBa-Kinamneiipona. bu6nmnoreka [IOK
Pemrenue 3agau https://m.edsoo.ru/8d12¢328
buo OK
49 AbcomoTHas TeMieparypa. 3akoH Jlanbrona nomorexa

https://m.edsoo.ru/14e02d 1f




50 N3ompoueccsl B HIEaIbHOM Iase C bubnuoreka [IOK
IMOCTOSIHHBIM KOJMYECTBOM BEILIECTBA https://m.eds00.1ru/68878d51

51 ['padmueckoe npencraBieHe U30MPOLIECCOB: bubnmoreka [IOK
n30TepMa, U30Xopa, n300apa https://m.edsoo.ru/1344327b

but6mmoreka [IOK

52 OcHoBHoe ypaBHenne MKT

HOBHOE ypapHeHi https://m.eds00.ru/c8094721
bubmuorexa [IOK

53 Pemenne 3agau

A https://m.eds00.ru/10265205
CBsI3b a0COIOTHOM TeMIIEpaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHei

54 pMOA . . pea https://m.edsoo.ru/c38af875
KMHETUYECKOM SHEpruei mocTynaTeabHOIro
TEIJIOBOTO JABMKCHUS €€ YaCTHUII

55 O0o01eHre U CUCTeMAaTU3aIHs 3HAHUN TI0 bubnuoreka [IOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d 12fd8

56 KonrponbHas padora no Teme "OCHOBBI bub6mmorexa [IOK
MKT" https://m.edsoo.ru/13adad59
TepmonnHamudeckasi cucteMa. 3aJlanue
BHEIIHUX ycnoBul 1t T/ cucrteMsl.

57 BHemHre u BHyTpEHHUE TAPAMETPHI. bu6nuoreka [IOK
ITapamerpsl T/l cucTeMbl Kak CpeaHUE https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hayano TepMOAMHAMUKH.

58 CamornpousBoiibHas penakcarus TJ1 cuctembl bubmorexa OK

P P H https://m.edsoo.ru/8ec51210
K TEIJIOBOMY PaBHOBECUIO

59 Mopenp uaeanbHOro raza B TEpMOJANHAMUKE. bu6mmoreka [IOK
VYcnoBusi I(PUMEHUMOCTH ATON MOAEITH https://m.eds00.1u/29355001

60 VYpasuenue Menneneea-Knanelipona u bubmuorexa [JOK




BBIPAXEHHE JIJIs1 BHYTPEHHEW YHEPTUU

https://m.edsoo.ru/bal 178d0

Beipasxenue st BHyTpeHHEN SHEPTUu
0JIHOATOMHOT'0 HJIEaJIbHOI'O rasa.

bubmuorexa [IOK

61
KBazucrarndeckue u HECTaTHISCKHE https://m.edsoo.ru/ac5cacls
MIPOIIECCHI
DneMeHTapHas paboTa B TEPMOJUHAMHUKE.
62 Brruncnenue paboTsl o rpaduky mnpoiecca bubmorexa OK
P padHiy fip https://m.edsoo.ru/741d5738
Ha pV-auarpamMmme
Temnnonepenaya kak crmocod U3MEHEHHUs
63 BHyTpeHHel sHeprun TJI cucremsr 6e3 bubmorexa HOK
yIp p https://m.edsoo.ru/3d734561
COBEPLICHUS paOdOTHI
64 KonBek1iusi, TEIIOMPOBOIHOCTD, U3TyUYCHHUE bubmorexa OK
T, POBOA ’ yi https://m.edsoo.ru/157b54cd
KonuuectBo Temnotsl. TemmoéMKocTh Tena.
65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH bu6nmoreka [IOK
BEIIIECTBA. Y IeJIbHAS TEIJIOTa CTOPaHUS https://m.edsoo.ru/7ba67355
TOILJTNBA
66 Pacuér xonuuecTBa TEMIOTHI ITPU bu6nuoreka [IOK
Terionepeaaye https://m.edsoo.ru/1dbSad4e
67 [Tonsatue 06 agnabatnom mpouecce. [lepBorit bubnmoreka [IOK
3aKOH TEPMOANHAMUKNA https://m.edsoo.ru/d8098824
68 KonudecTBo TeTioTh 1 paboTa Kak MephI bu6nunoreka [IOK
W3MEHEHUs BHyTpeHHe! sHeprun T/1 cuctemsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TeEpMOAUHAMUKHI I
69 aBIfOBeCHLIX u HI:: ABHOBECHBIX ITPOIIECCOB bubmorexa OK
p p pol ) https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTh MpUpPOIHBIX MPOIIECCOB
. bubmuorexa [JOK
70 [TpuHuMne! neicTBus TernoBbix MammuH. KITJ] 1

https://m.edsoo.ru/2e945513




bu6nuoreka [IOK

71 Maxkcumanbsaoe 3uauenue KITJ1. Iuxia Kapao
IA-I P https://m.edsoo.ru/fe3857b9
but6mmoreka [IOK
72 Pentenue 3agau
a https://m.edsoo.ru/b3efal 8b
DKOIOTMUYECKHE aCIEKTHI UCITOJIL30BaAHUS
73 TEIUIOBLIX aBUrareici. TemioBoe bubmmorexa LHOK
A o https://m.edsoo.ru/9867aaa7
3arpsA3HEHUE OKPYXKaIoIeh CpeIbl
bu6nuoreka [IOK
74 Pemrenue 3agau
A https://m.edsoo.ru/c8c70432
75 O06o011eHne 1 cucTeMaTr3alus 3HaHUN 10 bubnmoreka [JOK
teme "TepmonuHamuka. TernaoBbie MauHb" https://m.edsoo.ru/28d62b3f
76 KoHnTtponbHas paboTa mo teme bu6nunoreka [IOK
"Tepmonunamuka. TernaoBbie MalIMHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCALHS.
77 I/Icia eII-:I/Ie U KUIIeHUe. Y aeIbHas TeIUioTa bubmmorexa [OK
P ' https://m.edso0.ru/6f8¢6777
napooOpa3zoBaHuUs
HacpblmieHHbIe ¥ HEHACKIIIICHHBIE TTAPBHI.
KauecTBeHHAasa 3aBUCUMOCTE IDIOTHOCTH U
ABIECHUS HACKIIIIEHHOIO I1apa OT
78 TeMnepaTypbl, UX He3aBI/ICI/III\)/IOCTB or 00BéMa bubmorexa [OK
Patyprl, https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHUS OT JaBJICHUS B
YKUIKOCTH
79 BnaxuocTs Bo3ayxa. AGCoOTHAS U bu6nuorexa LIOK
OTHOCHUTEJIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6nuoreka [IOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
81 Teépnoe teno. Kpucrannuueckue u bu6nunoreka [IOK




amop(dHbIe Tena. AHU30TPOIUS CBOMCTB
KPHUCTAIIJIOB

https://m.edsoo.ru/20a88a03

[InaBnenue u kpuctaiu3auus. Y aeiabHas

bubmuorexa [IOK

82
TeruioTa miasiaeHus. CyonuManus https://m.edsoo.ru/6ee91e9f
edbopmarmu TBEpIOTO Teaa. PacTsokenue u
83 Jclmg)nfe Casur l\/rl)o 16 FOwura. Ilpenen bubmorexa HOK
- B I[?,/ - Hped https://m.edsoo.ru/dalaab10
yrnpyrux nedopmarmii
TemaoBoe pacuIMpeHHEe XKUIKOCTEH 1
84 TBEPIBIX TeJl. AHTAPMOHHU3M TEILIOBBIX bubmmorexa [IOK
P L p https://m.edsoo.ru/7ba5edf2
KoaeOaHMil YacTHI] BEIIECTBA
25 [Ipeobpa3zoBanue FHEPrUH B Pa30BBIX bu6nuoreka [IOK
repexoaax https://m.edsoo0.ru/97a0672f
bu6nuoreka [IOK
86 VYpaBHEHUE TEIUIOBOro OanaHca
P hitps://m.edsoo.ru/abl1521fb
bubmuorexa [IOK
87 Pemenue 3amau
g https://m.edsoo.ru/8ab7f40d
IToBepxHOCcTHOE HaTsKeHHE. KanuspHeie
88 sABJEHU. [{aBieHue moj UCKpUBIECHHON bubmmorexa [IOK
' ALHCKD https://m.eds0o.ru/b42f1£97
MOBEPXHOCTHIO kuAKkocTH. Dopmyna Jlannaca
O0001IeHne U cUcTEMAaTH3aIlHs 3HAHHUH 110
89 TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA bubmorexa HOK
P : HHecTRa. hitps://m.edsoo.n/0b52575¢
®a3oBbIe TEPEXO/IbI
KonTponbHas pabora no teme "ArperatHsie bubnmoreka [IOK
90 "
COCTOsIHUA BemecTBa. Pa3oBbIe NEPEXOABI https://m.edsoo.ru/7dc2a739
OnexTpu3anus Tell U €€ MposBICHUS.
91 DnekTpuueckuii 3apsia. [[Ba Buna bubnuotexa [JOK

QJICKTPHUUYCCKUX 3apPA10B. HpOBOI[HI/IKI/I,
JUDJICKTPHUKHU U ITOJIYIIPOBOJHUKHA

https://m.edsoo.ru/1aff445f




DneMeHTapHBIN IEKTPUUECKUN 3apsii. 3aKOH

bu6mmoreka [IOK

92
COXpaHEHUS DIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aumopeiictBue 3apsaoB. Toueunsle 3apsibl. bubnmoreka [IOK
3akon Kymnona https://m.edsoo.ru/445b7746

but6mmoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onextpuueckoe noiue. Ero neiicteue Ha bubnuoreka [IOK
DIIEKTPUYECKHUE 3apsiabl https://m.edsoo.ru/05c6bfal
Hanps:xk€HHOCTD 3JIEKTPUYECKOTO MOJIS.

96 [TpoOGnbIit 3apsia. JInaNKM HANPSHKEHHOCTH bu6nmnoreka [IOK
aneKTprudecKkoro nois. OqHOpoIHOE https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOE 110JIE

97 IToTeHIManbHOCTD AIEKTPOCTATHYECKOTO bubmuotexa [JOK
1ossi. Pa3HOCTh MOTEHIMATIOB U HAIIPS)KEHUE https://m.edsoo0.ru/80021447
[loTeHnumanbHas YHEPrus 3apsia B

98 ANEKTpocTaTHYecKoM rode. [lorennnan bubmmorexa [OK

P ) i https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO MOJISI

99 CBs13b HANPSHKEHHOCTHU TOJISI M Pa3HOCTH bu6nuoreka [IOK
MOTEHIHAIOB I DJIEKTPOCTATHYECKOIO MOJIS https://m.edsoo.ru/df7a6838

100 [TpuHIAT CyNIepNIO3ULIMH IIEKTPHUUECKUX bub6mmorexa [IOK
nosjeun https://m.edsoo.ru/Ocfedabe

but6mmoreka [IOK

101 Pemenne 3anau

8 https://m eds00.ru/52582263

102 ITone Toueunoro 3apsana. [lone paBHOMEPHO bu6nuoreka [IOK
3apsHKEHHON chepbl https://m.edsoo.ru/b297b5c3

103 [Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY bu6nmoreka [IOK




mapa. [lone paBHOMEpHO 3apsyKEHHOU
0EeCKOHEYHOM MIOCKOCTH

https://m.edsoo.ru/f7a665ee

104 IIpOBOJTHUKY B 3JIEKTPOCTATUYECKOM I1OJIE. bubnmoreka [IOK
VYcnoBue paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMPIEeKTPUKY 1 TTOJTYIIPOBOTHUKH B bubnuoreka [IOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. D51eKTpoEMKOCTh
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTO bubmorexa [TOK
8 pa. TP https://m.edsoo.ru/845b4173
KOH/ICHCATOpa
107 [TapannensHOE CoeAMHEHNE KOHCHCATOPOB buGmmorera [IOK
P A A P https://m.edsoo.ru/d11e8ce7
108 TlocnenoBatenbHOE COEMHEHNE bubmuorexa [JOK
KOHJIEHCAaTOpPOB https://m.edso0o.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHASHCATopa bubmorexa OK
privtsap 8 P https:/m.edsoo.ru/73a34f18
bubmuorexa [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBukeHue 3apsyKeHHOW YacTULIbI B bu6nuorexa LIOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o001eHre U cucTeMaTu3alus 3HaHUK 0 bubmmorexa [LIOK
teMe "DnekTpuyeckoe nose" https://m.edso0.ru/5752603f
114 KonTponbHas pabota no teme bubnmoreka [JOK
"DnexTpuyeckoe nosie" https://m.edsoo.ru/cefe90e9
115 Cuna Toka. [TocTosSHHBIN TOK. Y CIIOBHS bubmuorexa [IOK

CyHICCTBOBAHUSA MMOCTOAHHOT'O

https://m.edsoo.ru/233311b5




SJICKTPHUYCCKOI'0 TOKa

bubmuorexa [IOK
116 n . H O/C
croumHKH Toka. Hanpsbierie 1 971 https://m.edsoo.ru/0839al 15
117 3akoH Oma 11l y4acTKa Lelu. bubmuorexa [IOK
DIIEKTPUUECKOE COMTPOTHUBIICHHE https://m.edsoo.ru/f14f251e
3aBHCUMOCTD COTIPOTUBIICHUS OJHOPOTHOTO
118 MPOBOJIHUKA OT errz) JIUHBI U TIJT0 5 u bubmorexa OK
P A A s https://m.edsoo.ru/95fcdf51
MONEPEUYHOT0 CEYEHUS
119 Y enapHo€e CONPOTUBIIEHUE BELIECTBA. bubnuoreka [IOK
Penrtenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapalIeIbHOE, bu6nmuorexa [IOK
CMEIIAHHOE COEINHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236{7e07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX bu6mmoreka [IOK
neneil. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bubmuorexa [IOK
122 P
CHICHHE St https://m.eds00.ru/3881b469
123 PaGota snekTpuueckoro Toka. 3akoH Jxoyis bubmuorexa [IOK
—Jlenta https://m.edsoo.ru/a3605c5¢
bu6mmoreka [IOK
124 P
CHICHHE Satat https://m.edso00.1u/676 1bfOf
125 MOoOMHOCTB 37IEKTPUYECKOro ToKa. Ternnosas bu6nmoreka [IOK
MOIITHOCTbB, BBIJCIIIEMas Ha PE3UCTOPE https://m.edso0o.ru/99750a6f
bu6nmuorexa [IOK
126 Pemenue 3agau
A https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEHHEE CONPOTUBIICHHE bubnmoreka [IOK
WCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axoH OMa 1)1 OJIHOM (3aMKHYTOM) bu6mmorexa [IOK




BHGKTqueCKOﬁ J1(S004

https://m.edsoo.ru/221f40fb

129 Perienue 3amaq bubmorera [IOK
A https://m.eds00.ru/3580b679
bubmuoreka [IOK
130 MormurHoc CTO a TOKa
HIHOCTE HCTOTHIKA TOK https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
131 K
OPOTRO® SaMbIKALhe https://m.edso00.ru/5465632
132 Konaencarop B 11eu MOCTOSIHHOTO TOKa bubmorexa OK
A p2H https:/m.edsoo.ru/35368f3e
bu6nmoreka [JOK
1 P
33 CLICHHC 3aj1a4 https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IloCcTOSTHHBIN bubmuoreka [IOK
AJIEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agaa mo teme "IlocTossHABIN bubmuoreka [IOK
ANEKTPUIECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amau mo reme "[locTostHHBIN bubnuotexa [JOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
137 O060011eHre U cCUCTeMaTU3alus 3HAaHUN TI0 bubnmoreka [IOK
teme "[loCTOSIHHBIN 2JIeKTpUYECKUi TOK" https://m.edsoo.ru/bfd7a050
138 KontponbHas pabota o teme "TlocTossHHBII bubnunoreka [IOK
ANEKTPUIECKUN TOK" https://m.edsoo.ru/1885ddf]1
DJleKTpHuYecKas IPOBOAUMOCTh Pa3IMUHbIX
139 BE ech DJIeKT I/I:I)HCCKI/Iﬁ TOK BpMeTaJIHaX bubmorera [IOK
m ) p ) https://m.edsoo.ru/da794295
CBepXxXnpoBOIUMOCTb
DJIEKTPUUYECKHUI TOK B paCTBOpaxX M paciiiaBax
bu6mmoreka [IOK
140 AIEKTPOIUTOB. 3akoHbI Dapajaest s

AIIEKTPOIIH3a

https://m.edsoo.ru/4b423491




bu6nuoreka [IOK

141 DJeKTpuuecKuil ToK B razax. [lnazma
P https://m.edsoo.r/92d92f76
142 DJIEKTpUUYECKUI TOK B Bakyyme. BakyyMHbIe bu6nmoreka [IOK
IPUOOPHI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKHUI TOK B ITOJYIIPOBOIHUKAX bubnmorexa [OK
P yip https://m.edsoo.ru/ab61c660
bubnuorexa [IOK
144 [TonynpoBOIHUKOBBIE TPUOOPHI
YHpOBOA PrboP https://m eds00.ru/83622200
Du3HUECKUN IIPAKTUKYM 110 TEME
"HM3MepeHue CUIIbl TOKA U HAIIPSKEHUS B
LENU MOCTOSIHHOT'O TOKAa MPHU MOMOIIN
145 AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX bu6nuorexa LIOK
npubopoB" min "3HAKOMCTBO ¢ IH(PPOBOI https://m.edsoo.ru/5643ea56
nabopatopueii o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUUUH MIPU
MOMOIIY KOMITBIOTEPHBIX TaTYUKOB"
®u3nYecKuil MpakTUKyM 1o Teme "M3yduenue
146 HEpaBHOME Horr)o BI/IZ(ZIHI/IH C LCJIBIO g brbmorexa LIOK
P PHOTO JIBIDREHILE © HEIBIO https://m.edsoo.n/f6292f5f
OIpEJIENIEHNs] MTHOBEHHOM CKOpOCTH
Pu3nUeCKUi IPAKTUKYM 110 TEME
"N3MepeHune yCKOpeHus MpH NMPsIMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIBI)KEHUH 10 HAKJIOHHOM bu6nunoreka [IOK
miockocty" i "MccnenoBanue https://m.edsoo0.ru/6960b6ef
3aBUCUMOCTH IIyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBUKEHUU"
Pu3nueCcKuil IPAKTUKYM I10 TEME
" bu6nuoreka [IOK
148 N3mepenue yckopeHus CBOOOHOTO

nageHus” win "V3ydeHue IBMKCHUS Tea,

https://m.edsoo.ru/d1ea2402




OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznueckuil NpakTUKyM 1o reme "M3yuenue
JIBYDKEHUS TeJa [0 OKPY)KHOCTH C
MOCTOSIHHOM 10 MO0 CKOPOCTbIO" TN
"UccnenoBanue 3aBUCUMOCTH TEpUOa
oOpallleHHss KOHUYECKOr0 MasgTHHUKA OT €ro
napameTpoB"

bu6nuoreka [IOK
https://m.edsoo.ru/bcf53514

150

Ou3nYecKuil MPakTUKyM IO TEME
"U3MepeHune paBHOJCUCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpycKa N0 HaKJIOHHOM TIOCKOCTH"
nin "[IpoBepka runoTe3sbl 0 HE3aBUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa M0 HAKIOHHOM
IUIOCKOCTH Ha 3aJIaHHOE PACCTOSIHUE OT €r0
Macchl"

bubmuorexa [IOK
https://m.edsoo.ru/0b34dbg&4

151

Pu3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B NPYKUHE U PE3UHOBOM
oOpaste, ot ux aepopmarun" wiu "M3yuenue
JIBYDKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTBIO,
MEePEKUHYTON uepe3 IErKuid 610K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b&81al

152

Pu3HUECKU IPAKTUKYM 110 TEME
"N3mepenue koapuimenTa TpeHus mno
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aBucuMoctd Frp(N)" wim "HcciaenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM IIOCKOCTH C
nepeMEHHBIM KO3 UIIMEHTOM TpeHUs" 1T
"N3ydyeHue IBUKEHMSI IPy3a Ha Baly C
TpeHueM"

bubmuorexa [IOK
https://m.edsoo.ru/b83b1607




153

Du3HUECKU IPAKTUKYM I10 TEME
"HccnenoBaHue yCIOBUN pPaBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BpaleHus"
win "KoHcTpynpoBaHH€e KPOHIITEHHOB U
pacuér cun ynpyroctu" win "M3yuenue
YCTOMUYUBOCTU TBEPAOTO TEJIA, UMEIOLIETO
JIomaAs onopsl"

bubmuorexa [IOK
https://m.edsoo.ru/4a04{4£7

154

Du3nYECKU MPaAKTUKYM 10 TEME
"U3MepeHune uMirysbca Tejia mo TOpMO3HOMY
nytu" unu "M3mepeHune cuiibl AU, CKOpOCTH
MO/JIENIN HJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE H3MEHEHMSI UMITYJIbCA
TeJla C UMITYJIbCOM CHJIbI" WMJTH
"HccnenoBanue COXpaHEHNs HMITYJIbCA MPH
ynpyrom B3aumoaeiicteun" unu "M3mepenue
KMHETUYECKOW YHEPTUU TeJIa TI0 TOPMO3ZHOMY

n

nyTH

bubmuorexa [IOK
https://m.edsoo.ru/856fb28e

155

®uznyecKkuil mpakTUKyM 1o teme "M3ydyenue
M30TEePMUYECKOTO Mpoliecca (PeKOMEHJ0BaHO
UCTIOJNIb30BaHue IUPPOBOI TabopaTopuu)"”
M "M3yuenune n30XopHOro nporecca' uim
"U3yuenue nzobapHoro npouecca" uiu
"[IpoBepka ypaBHEHHS] COCTOSIHUS"

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Du3nYeCcKUi MPaKTUKYM 10 TEME
"N3mepenue yaenbHOH TenaoéMKocTu" Uit
"UccnegoBanue mpoliecca OCThIBaHUS
Berectsa" win "MccaenoBanue agnadbaTHOro
npornecca" wim "M3yueHue B3auMOCBSI3U
SHEPTrUU MEXMOJIEKYIISIPHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




B3aUMO/ICIICTBUS U TEMIIEpaTyphbl KHIIEHUS
JKuakocten"”

157

®uznyecKkuil mpakTUKyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEH ncrnapeHus KuaKocten"
i "M3mepenue yaeabHOM TemIoTh
11aByieHus bjaa" uinn "M3ydyenne cBoicTB
HaCBIIEHHBIX NTapoB" win "M3Mmepenue
a0COIOTHOM BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B nomenieHun'". Mismepenue
KOd(UITMEHTA TOBEPXHOCTHOTO HATSHKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bl1a23b5

158

Pu3NUECKU IPAKTUKYM I10 TEME
"Habmroienue npeBpalieHus SHEPruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ win "M3ydyenue
MPOTEKAHUS TOKA B LEIH, COJCpKALIECH
KoHJeHcatop" win "Pacnipenenenue pasHOCTH
MOTEHIUAIOB (HAMPSHKEHUS ) IPU
MOCJIENOBATENHLHOM COEIUHEHUN
KOHJIEHCATOpOB"

but6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnemoBaHue CMEIIAHHOTO COCIUHCHUS
pesucropoB” win "M3mepeHue yneapbHoro
COTNPOTHUBJICHHUS MMPOBOTHUKOB" MU
"UccnemoBanue 3aBUCHUMOCTH CHIIBI TOKa OT
HaIPSKEHUS JUIsI JIAMIThl HaKaJIuBaHUs "

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

Pu3NUECKU IPAKTUKYM I10 TEME
"Habmroenue anmekrponusa’ uim
"N3mepenue 3apsaa 0JHOBAJIEHTHOrO HOHA"
nnn "UccienoBanue 3aBUCUMOCTH

but6mmoreka [IOK
https://m.edsoo0.ru/64b6e901




COIPOTUBIIEHUS] TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATUE BOJIBT-aMIIEPHON
XapaKTEepUCTUKH auoaa"

PesepBubIil ypok. O6001IeHIE 1

. buommorex K
161 cHUCTeMaTH3aIus 3HaHUM 110 TeEME Ommorexa IO
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBuslit ypok. O60011IeHNE 1 Eub OK
. noImoTeKa
162 cucTeMaTH3alHs 3HAHUH 110 TeME 1
T https://m.edso00.1ru/3149956b
PesepBubIit ypok. O60011eHNE U Eub OK
. HOJINOTEK:
163 cucTeMaTu3anus 3Hanuii mo reme "Cratuka nuotexa [
" https://m.edsoo.ru/0f9752ac
TBEPJOTO Tena
PesepBHblit ypok. O600111€HNE 1 Eub OK
. noImoTeKa
164 cUcTeMaTH3alHs 3HaHUH 110 TeMe ""3aKOHEBI 1
" https://m.edsoo.ru/6¢c0df9cc
COXpPaHCHHUS B MEXAHHUKE
PesepBHblil ypok. O6001IeHNE U Eub OK
. HOINOTEK
165 cucreMaru3aius 3HaHui no teme "OCHOBBI amorexa I
. " https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKMHETUUECKON TEOpUH
PesepBuslit ypok. O60011IeHNE 1 Eub OK
. noImoTeKa
166 CHCTEMAaTH3aLMsA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obec77¢cl
Tepmonnaamuka. TernaoBbie MaIMHbBI
PesepeHsiit ypok. O600IICHHE 1
167 cUCTEeMaTU3allMs 3HaHUM 110 TEMeE bubmuorexa [JOK
"ArperatHble cocTosiHUs BeliecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexomnl"
PesepBubIii ypok. O6001mIeHIE 1 Eub OK
. HOIMOTEK
168 CHCTEeMaTH3aIlns 3HaHUH 110 TeMe amorexa L

"DnekTpuyeckoe mose"

https://m.edsoo.ru/f2381c0c




PesepBHrlit ypok. O6001IeHNE 1

169 cCHUcCTeMaTH3aIus 3HaHUH 110 TEME 1 Bubmiorexa LIOK
EI . https://m.edsoo.ru/3caebdal
"TIoCTOSTHHBIN 2IEKTPUIECKANA TOK"
PesepBHEbIi ypok. O0001IIEHNE 1
170 CI/ICTEM&TI/ISZP us 3HaHI/Hi4H o teme "Toku B 1 Bubmiorexa LIOK
B " https://m.edsoo.ru/cc7681d4
Pa3IMYHBIX Cpelax
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KomnuecTBo yacos DJIEeKTPOHHBIE
Ne nugposble
Tema ypoka Konrtpoabnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
B3anmoaeiicTBre MOCTOSTHHBIX MAarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE 1oJie 1 bubmorexa OK
poBoa ' ' https://m.edsoo.ru/487a8593
I'unoTe3a Amrnepa
Bexktop marautHO#i nHayKnuu. IpuHnumn
2 cyne III)O3I/I 17051 MaI‘HI/ITH}I:i{X noneff JIvuanm 1 brbmorexa OK
ynep VH ) https://m.edsoo.ru/4clabccb
MarHuTHON MHAYKIIUH
3 MarsuTtHoO€ 10J1€ IPOBOJHUKA C TOKOM. | bubnnorexa [IOK
OmneiT Opcrena https://m.edsoo.ru/d35d5262
N bu6nmmoreka [IOK
4 C Awmmnepa, eé €HUe 1
HITa AMUCEPA, € HAUPasiICHuC 1 MOAYI https://m.edsoo.ru/26d9cSba
but6mmoreka [IOK
5 P 1
CHICHHE 33121 https://m.edsoo.ru/a37a0c21
6 IIpumeneHne 3akoHa Amrepa. | bub6nmorexa [IOK
DNEeKTPOU3MEPUTENBHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnna, e€ HanpaBICHUE U MOJYIIb.
7 I[BI/I)KGHI/IIDG 3a ﬂ)KCHHOg YaCTHIIBI B ’ 1 bubmorexa OK
p H https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MAarHUTHOM T10JIE
bu6mmoreka [IOK
8 Pemenue 3ama 1
tenn ad https://m.edsoo.ru/504e98c7
bubmuorexa [IOK
9 Pabota c JlopeHnia 1
Ta CHIIbL JIOpeHIL https://m.edsoo.ru/d518be4b
10 Pemenue 3anau 1 bubmuorexa [IOK




https://m.edso0.ru/93617bd9

MarsuTHoOE€ I10JI€ B BEILIECTBE.

bu6mmoreka [IOK

11
deppoMarHeTuky, napa- u JuaMarHeTUKU https://m.edsoo.ru/30ff9608
12 OcHoBHBIE CBOMCTBa (heppOMarHeTUKOB. bubnmoreka [JOK
[Ipumenenune peppoMarHeTUKOB https://m.edsoo.ru/0b58190a
bu6mmoreka LIOK
"M "
13 Pemenue 3agau no reme "MarauTHoe noie hitps://m.cds00.rw/5b55c307
" " bubnmoreka [JOK
14 Pemenue 3agau no reme "MarautHoe noiie hitps:/m.cdsoo.ru/4 1 cdac8a
15 SIBneHue IEKTPOMAarHUTHON UHAYKLIMH. bubnnorexa [IOK
[ToTok BekTOpa MAarHUTHON MHIYKIIMHI https://m.edsoo.ru/b3efalcl
bubmmoreka [IOK
16 SAC mrnywrm https://m.edsoo.ru/48150bd8
17 3aKOH JIEKTPOMATHUTHON MHAYKITUH bubnnoreka [JOK
Qapanes https://m.edsoo.ru/abdec188
bubnunorexa LIOK
18 Buxpesoe snekrpuueckoe nose. Toku Dyko hitps://m.edsoo.ru/1 Sabe 140
19 OJ1C uHAYKIIMK B IBHXKYLIUXCS bubnuorexa [IOK
IIPOBOJHUKAX https://m.edsoo.ru/0235cc02
but6mmoreka [JOK
20 Pemerme saa https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 Hpasio Jlenma https://m.edsoo.ru/bbc22726
WNupykruBHOCTh. KaTymika MHIYKTUBHOCTH B bubnuorexa [IOK
22
LIENH ITOCTOSTHHOI'O TOKa https://m.edsoo.ru/621eae9d
” SBnenne camounaykiuu. 3J1C bubmuorexa [IOK

CaMOUWHIYKITUH

https://m.edsoo.ru/7ee60ca8




24 OHeprus MarHUTHOTO TOJISl KaTYIIKH C bubmuoteka [IOK
TOKOM. DJIEKTPOMAarHUTHOE T10JI€ https://m.edsoo.ru/b3cOad11
bu6nmmoreka [IOK
25 Pemenne 3anau
A https://m.edsoo.ru/88f69d2b
26 O00011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110 bubnunorexa LIOK
Teme "DnekTpoaruHamMuka https://m.edsoo.ru/76484025
7 Konrponbnas pabota o teme bu6bnuorexa [IOK
"DnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
)3 Koneb6arenpHas cuctema. CBOOOIHBIE bubmmoreka [IOK
KoJjeOanus. ['apMoHnYecKue KojeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTndeckoe 1 TMHAMHAYECKOE OTIMCAHUE bubmuorexa [IOK
KOJIEOATEILHBIX IBKEHUN https://m.edsoo.ru/87c¢e9498
DHepreTudeckoe onucanue. BeiBog
JWHAMUYECKOTO ONMCAHMS TAPMOHUYECKUX but6moreka [IOK
30 N
Kosie0aHUi U3 UX SHEPTreTHIECKOTrO U https://m.edsoo.ru/e3c99692
KHHEMAaTHIECKOTO OITMCAHHUS
but6moreka [IOK
31 Awmmntyna u ga3a KkojebaHui
yrau ¢ https://m.edsoo.ru/7a0c439a
[lepuon u gactrora konebanwmii. [Tepron
MaJIbIX CBOOOJIHBIX KOJICOaHMIA
32 MaTeMaTH4eCKOro MasTHuKa. Ilepno bubmorexa OK
THmRa. Heprol https://m.edsoo.ru/e0399319
CBOOOJTHBIX KOJIEOaHUH TIPYKUHHOTO
MasiTHUKA
13 3aTyxatoiue kojaebanus. BeiHyk1eHHbIE bubnnoreka [JOK
kojeOanus. Pesonanc https://m.edsoo.ru/72e93d09
bubmuorexa [IOK
34 ABTOKOJIC0aHUS nosmotera I

https://m.edsoo.ru/6add2644




bubnunorexa LIOK

35 Pemenue 3anau https://m.edsoo.ru/addeec7 1
https://m.edsoo.ru/756123c5
36 Ypoxk-koHpepeHnus "MexaHndeckue bubnmoreka [JOK
Kos1e0aHus B My3bIKaJIbHBIX HHCTpyMEHTax" https://m.edsoo.ru/8ef587be
37 O0001IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110 bu6nunorexa LIOK
teMe "Mexannueckue Konebanus" https://m.edsoo.ru/eb84182f
33 DeKTpOMarHuTHbIE KOJIeOaHusl. bubnnoreka [IOK
KonebarenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna TomcoHna. CBsI3b aMITUTYABI
39 3apsiia KOHJIEHCAaTOpa ¢ aMIUIATYI0M CUJIbI bubamorexa [IOK
PIIa KOTA P A https://m.eds00.ru/093faf
TOKa B KOJICOATEIIFHOM KOHTYpE
40 3aKOH COXpaHEHHUs SHEPTHH B HJI€AIbHOM bu6muoteka [IOK
KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarIiue 3JIeKTPOMarHuTHbIC
41 KonféaHI/Iﬂ Boin ;(p CHHBIC bubmmorexa [IOK
- DRIy https://m_eds00.ru/5e668619
AJIEKTPOMATrHUTHBIE KOJICOAHMS
4 [lepemennsrit Tok. Pesuctop u koHaeHcaTop bubnnoreka [JOK
B L[ENU [IEPEMEHHOI'0 TOKa https://m.edso00.ru/84836152
43 Karymika HHIyKTUBHOCTH B LIENU bubnnorexa [IOK
IIEPEMEHHOI'O TOKa https://m.edsoo.ru/cfa307af
44 3axon OMa 1Sl SNIEKTPUYECKOM TeNn bubnmoreka [JOK
IIEPEMEHHOT'0 TOKa https://m.edsoo.ru/8bae38e6
MOIHOCTE NEPEMEHHOTO TOKA.
45 AMIUIMTYAHOE U IEHCTB €¢ 3HA4YCHHE bubmmorera OK
yA A yrom https://m.edsoo.ru/1cacbcdc
CHUJIBbI TOKA U HANPSIKEHUS
46 Pe3onaHC B anekTpuueckoi nenu bubnmnoreka [JOK




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

bubnunorexa LIOK

47 P
CHICHHC sa 1t https://m.edsoo.ru/al6836a4
Nneanwsbiii Tpanchopmatop. [IpousBoacTro,
48 nepeaava u moTpedaeHre AEKTPHICCKON bubmorexa IOK
pelt p p https://m.edsoo.ru/f97418ae
SHEPTHUH
DKOJIOTUYECKHUE PUCKH IIPH ITPOU3BOJICTBE
49 AJIEKTPOIHE I‘I/II/IpK JbT g a I/II::HOJIL;(I)BaHHH bubmmorexa [IOK
POIHEPTHH. BYIHTYpa HCHO hitps:/m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HU
bu6nuorexa [IOK
50 P
CHICHHE saat https://m.edsoo.ru/ee6677ed
bubmmoreka [IOK
1 P
> CHICHHE 3311 https://m.edsoo.ru/7cab59£8
57 O06o006meHre U cUCTeMaTH3alKs 3HAHUH 110 bubmuorexa [IOK
TeMe "DIIeKTPOMAarHUTHBIC KosieOaHus" https://m.edsoo.ru/401024a9
53 MexaHuueckue BOJHBL. XapaKTePUCTUKU bubnuorexa [IOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3Byk. X
BYK. AapaKTCPUCTHKU 3BYKa https://m.edsoo.ru/138b6£09
56 WNudpazByk u ynerpassyk. [llymoBoe bubnuorexa [IOK
3arpsI3HEHUE OKPYKAKOLIEH CpeJibl https://m.edsoo.ru/7380038f
bubnunorexa LIOK
57 P
CHICHHE Saat https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHuTHbIC BOJHEL. M3imydeHue bubmuorexa [IOK

SJICKTPOMArdHuTHBIX BOJIH

https://m.edsoo.ru/714e5dbl




59 OHeprus MEeKTPOMarHUTHBIX BOJIH. bubmuoteka [IOK
CBoJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHre 3eKTPOMarHuTHEIX BOJIH B Bubamorexa [IOK
p P https://m.edsoo.ru/49be1f9%
TEXHHUKE U OBITY
[TpuHIUIIBI paIUOCBA3U U TEIECBUACHUS.
61 P: HOJIOKa 11151 DNEeKTPOMarHuTHOE bubmmorexa [IOK
8 HIT POME https://m_eds00.ru/9f96f1f8
3arps3HEHUE OKPYKAOLIEH Cpeibl
& KonTponbhas pabora no teme "Konebanus u bubnmnoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSMOJIMHEHOTO bubnnorexa [JOK
pacrnpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
64 Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA bubmuoteka [IOK
MPSMOJIMHENHOTO PACIIPOCTPAHEHHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue cBeta. [mockoe 3epkaiio. bubnmoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomiienue cBeTa. AOCOTIOTHBINA U
OTHOCUTEJBHBIN MOKa3aTeab MPEIOMICHUS.
66 IlonHOE BHYTpEHHEE OTpaKEHUE brbmorexa LIOK
y;[p P ) https://m.edsoo.ru/bc2e55¢cd
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs
67 Pemenue 3a1au Ha mpuMeHEHNE 3aKOHOB bubnnorexa [JOK
OTpPaXKEHUS U IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B mpusme. Jlucriepcusi cBera. bu6muoteka [IOK
CrnoxxHblii cocTaB Oenoro ceta. et https://m.edsoo.ru/d8elc3be
69 JInn3bl. @OKYCHOE PAaCCTOSIHUE U ONITUYECKAS bubnmoreka [JOK

CcHuJia JIMH3bI

https://m.edsoo.ru/60441359




70 ITocTpoenue n300pakeHUi B JIMH3AX U UX bubmuoteka [IOK
chcTeEMax. Y BEJIMYEHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemienue 3aga4 Ha mocTpoeHUE
71 M300pakeHUH, MOTYyYaeMbIX C TIOMOIIIHIO Bubamorexa [IOK
p > THOTYH m hitps://m.eds0o.ru/5a86809
JIUH3
72 ['ma3 kak onruueckas cucrema bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. Ilpenensl npuMeHUMOCTH bubnnorexa [IOK
reOMETPUUYECKON ONITUKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METOJIbI €€ H3MEPEHHUS bubmorexa OK
P A p https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
s Jlucniepeust caeta https://m.edsoo.ru/lel6¢cchbe
bubmuorexa [IOK
14
76 HTepdepeHIs CReTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKU. Y CIIOBUS bubnnorexa [IOK
HaOJII0JICHUS MAKCUMYMOB 1 MUHIMYMOB https://m.edsoo.ru/c6416d48
bu6nuorexa [IOK
78 Pemenne 3ana
HICHHE 51t https://m.edsoo.n/3061de2b
bu6mmoreka [IOK
79 IT
PHMCHCHHE HHTCPpepCHLIH https://m.edsoo.ru/668edbcd
bu6nuorexa LIOK
80
Jlagpaxims ceeta https:/m.edso0.ru/12ed04b5
81 JludpakiuonHas pemeTka. Y clIoBue bubmuorexa [JOK
HaOJII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6 OK
82 Pemenne 3agau nosmoreka [

https://m.edsoo.ru/d58c411a




23 IlonepedyHOCTh CBETOBBIX BOJIH. bubmuoteka [IOK
[Tonspusanusa ceera https://m.edsoo.ru/e9890fe9
bu6nmmoreka [IOK
84 Pemrenue 3agau
a https://m.edsoo.ru/c56¢8158
85 CBETOBBIE SIBIIEHUS B IIPUPOIE bubmorexa LIOK
PHPOA https:/m.edsoo.ru/0b36363d
26 O06o01eHre U cucTeMaTu3alus 3HaHUH 110 bu6muoteka [IOK
TeMme "Ontrka" https://m.edsoo.ru/8al14748b
bu6nunorexa LIOK
87 KontponrsHas pabora o teme «OnTuKa»
P p hitps://m.edsoo.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH KIACCHUYCCKOM
88 MeXaHHKH. 3aKOHEBI DJIEKTPOJUHAMUKHU U bubmmorexa [OK
) poZ https://m.edsoo.ru/c9bd77cb
MPUHIIUTT OTHOCUTETEHOCTH
29 IlocTynaTel ciealbHON TEOPUH bubnmoreka [IOK
OTHOCHUTEJIBLHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[Ipeo6pazoBanus Jlopenna. Yciosue
90 npruauHHOCTA. OTHOCUTEIIHLHOCTE bubmmorexa [OK
P ' https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHHU U
COKpaIIeHUE JTUHbI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKOM bubmuoreka [IOK
YaCTHULIBI https://m.edsoo.ru/853a64fc
9 CBs13b MaCCBI C SHEPTUEH U UMITYJIbCOM bubmuorexa [IOK
PENSTUBUCTCKON YaCTULbl. DHEPIHsl OKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOE U3IYUCHUE bubmmorexa [OK
v https:/m.edsoo.ru/f54035a5
b K
94 3akoH cMemenus BunHa nbsmorexa L0

https://m.edsoo.ru/1c5{f752




bubnunorexa LIOK

r M. IIn . D
95 HUIIOTE3a aHKa o kBaHTaX. POTOHBI hitps:/m.edsoo.ru/aStfa218
bubnmoreka [IOK
6 2
? HEPTHA W UMIYILC POTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadpdext. OnbiTol A. I'. CToneTona. bubnmoreka [JOK
3akoHbl poTorddekra https://m.edsoo.ru/8c68e5b9
08 Ypapaenue DWHIITEIHA 1 PoTodIPdeKTa. bu6muoteka [IOK
"Kpacnas rpanuna” porosddexra https://m.edsoo.ru/01ef4556
bu6nunorexa LIOK
. II. H. JI
99 JaBnenne cpeta. OIBITHI ebeneBa hitps://m.cds0o.r/64bAf966
bu6nuorexa [IOK
100 B 7|
OTIHOBRIC CBOMCTBA HACTHI https://m.edsoo.ru/f59cfcec
Bomnur! ne bpoiinsa. JlinHa BoiHEL e bpoina
101 U pa3sMepLI §6nacm2§101<am/13a I/II/II[ ’ bubmorexa HOK
pasMepbl H https:/m.edsoo.ru/5df8baf 1
JBIKYIIIEUCS 4aCTULIbI
102 KopnyckynapHO-BOJIHOBOH AyalIn3M bubmnorexa [OK
PHyCKy AP y https://m.edsoo.ru/8ccab62a
bu6nuoreka [IOK
103
Jinpaxius SICKTPOHOB Ha KpHCTAILIaX https://m.edsoo.ru/30dbal 8¢
Cnenudurka n3MepeHnii B MUKPOMHDE.
104 COO?H(?HICHI/ISI Hezn e eJIéHHOI)CTeﬁp bubnmorexa [OK
. pel https://m.edsoo.ru/65783dec
Ieitzenbepra
bu6nuorexa LIOK
1 P
05 CLICHHE rpaguieckiX 3a/a4 https://m.edsoo.ru/e70195bd
N bubmuorexa [IOK
106 P
CHICHHE PACHCTHRIX 3aad https://m.edsoo.ru/ee9b3182
107 KonTponbhas pabora o temam: "OCHOBBI bubnmnoreka [JOK

CTO", "KopnyckyasipHO-BOJIHOBOM

https://m.edsoo.ru/c3de891a




nyanusm"

108 OnbITEI IO UCCIENOBAHUIO CTPOCHHUS aTOMA. bubnnorexa [IOK
[Tnanerapnas moxens aroma Pezepdopma https://m.edsoo.ru/312b750a
butmmoreka [JOK
109 [Toctynater bopa
4 P https://m.edsoo.ru/404dfa9a
110 Buner cnexktpoB. CriekTp ypOBHEH SHEpruu bubnnoreka [JOK
aroma BOJ0poJa https://m.edsoo.ru/cf74bl 1a
11 CrioHTaHHOE U BBIHYKICHHOE U3ITy4EHHUE bubnnorexa [IOK
cBeTa https://m.edsoo.ru/f945d85¢
bu6nmorexa [IOK
112 Jlaze
P https://m.edsoo.ru/2288a0c4
Hyxnonnas moxens sapa ['elizenbepra-
113 I/IZZHCHKO 3apsan u MaSCOBOG qncng anpa bubamorera HOK
-+ 2apAA Apa- https://m.edsoo.ru/34adaSde
N3oronsl. PagnoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaaa. CBolicTBa
114 MOHU3HUPYIOUIETO U3NydeHus. Bnusinue bubmmorexa LIOK
PpaanoOaKTUBHOCTH HA KUBBIE OPTaHU3MBL. https://m.edsoo.ru/aab98bef
Jlosumerpus
DHeprus cBA3U HYKJIOHOB B sipe. S aepHble
cuibl. Jledext maccol siapa. SnepHoie
115 peakuuu. Snepusie peaktopsl. [Ipodnemsr bubnuorexa [IOK
YIPAaBISIEMOT0 TEPMOSIIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHE aCIEKThl PA3BUTHUS SIACPHOM
SHEPreTUKU
Mertoabl perucTpaluy U UCCIeI0BAHUS
116 JJI€MEHTapHbIX YacTull. DyH1aMeHTaIbHbIE bubnnorexa [IOK

B3auMoOeiCTBUA. baproHbl, ME30HBI 1
nentoHsl. [IpeacraBienue o CtangapTHON

https://m.edsoo.ru/lac08as5b




MOACIIN. KBapK-FJIIOOHHaﬂ MOZCIIb aIPOHOB

®wusuka 3a npegenamu CTaHAapTHON

117 monenu. TéMuasg MaTepus U TEMHAs DHEPrus Bubmorexa IIOK
' P pro. https://m.eds0o.ru/c026fd37
EnuncTBO Dmzmveckoit KapTUHBI MUpa
118 Dransl pa3BUTUS ACTPOHOMUU. 3HaUCHUE bub6numorexa LIOK
acTpOHOMHUU https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTH 3aKOHOB (DU3UKH ISt
119 00BSICHEHUS IPUPOJIBI KOCMUYECKUX bubnuorexa [IOK
00BbeKTOB. MeTOAbI aCTPOHOMHYECKHUX https://m.edsoo.1ru/39¢44028
HCCIEIOBaHNH
CoBpeMeHHbIE ONITHYECKHUE TEIECKOTIBI,
120 a/IMOTEJIECKOIIbI, BHEATMOC(epHast brbmorexa LIOK
pal ’ p https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 38é31H0r0 Heba. Co3Be3ausi, spKue bu6mmoreka [IOK
3BE3/1bl, INIAHETHI, UX BUAUMOC JBHUKCHHUE https://m.edsoo.ru/aac588eb
Comnreunas cucrema. Comaite. ComHeuHas
122 akTUBHOCTE. McTounuk sHeprun ComnHIa u bubmorexa HOK
! ' p https:/m.eds00.ru/22748eb4
3BE3]I
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
123 JnarpaMma "crieKTpaabHBIA KI1acC bubmorera [IOK
p \ p https://m.edsoo.ru/42169944
CBETHUMOCThH
124 3Be3/bI IIIaBHOH TOCIEA0BATEILHOCTH bubmorexa HOK
A 4 https://m.edsoo.ru/b3cb766¢
BuyTtpennee ctpoenue 38€311. CoBpeMEHHbIE
125 IIPEACTABICHUS O IPOUCXOKIACHUU U bu6nuorexa [IOK

ssomronni CoJtHIA U 3BE34. DTaIlbl )KU3HU
3BE3]T

https://m.edsoo.ru/d09da494




Mneunsiit Ilyre — Hama 'anaktuka. Tunst

but6moreka [IOK

126 v
rajgakTuk. YEpHbIe ABIPHI B iApaxX rajlaKTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenne Beenennoit. 3akoH Eub 10K
nOIMOTEKA
127 Xab6ma. Teopus bonbiioro B3psiBa.
P P https://m.edsoo.ru/3dbdf0d2
PennkroBoe n3nyyenue
128 MacmrabHast cTpykTypa BeeneHHoid. bu6muoteka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
bubmuorexa [IOK
129 Hepeménnsie mpobieMbl aCTpOHOMUHT
P P p https://m.edsoo.ru/d37d9ffe
DU3NYECKUI TPAKTUKYM T10 TEME
"HccnemoBaHue MarHiTHOTO TTOJISI
130 MOCTOSIHHBIX MarHuToB" uiu "UccnenoBanue bubmuorexa [IOK
CBOMCTB (peppoMarHeTHKOB" WK https://m.edsoo.ru/67361aef
"HccnenoBanue 1eMCTBUSI TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
@U3NYECKUI MPAKTUKYM IO TEME
"N3mepenue cuiibl Amnepa" win "M3yuenue
" bubnmoreka [JOK
131 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKa
" . https://m.edsoo.ru/fcae91e9
i "OnpeneneHue MarHuTHOM MHIYKLIMU Ha
OCHOBE U3MEpEeHUs Cuiibl Amnepa"
OU3NYECKUI TPAKTHUKYM T10 TEME
"HccimenoBaHue IBIEHUS DIIEKTPOMArHUTHOMN
132 | | P https://m.edsoo.ru/c36658da
uHayKuu" win "Onpeaenenne MHIyKIUN
BUXPEBOI'0 MarHUTHOTO NoJs"
OuU3NYECKUl MPAKTUKYM I10 TEME
133 "UccnenoBanue sSBICHUS CAMOUHIYKITUN" bubmuorexa [IOK

win "COopka MOJIENHU 3JIEKTPOMAarHUTHOTO
reHeparopa"

https://m.edsoo0.ru/b8fb6391




@U3UYECKUM IPAKTUKYM I10 TEME
"N3mepenue nepruoaa cBOOOTHBIX

bubmuorexa [IOK

134 .
KoJ1e0aHUN HUTSIHOTO U PY>KUHHOTO https://m.edsoo.ru/5d159d35
MasITHUKOB"
OU3NYECKUI TPAKTHKYM I10 TEME BuG 10K
noIMoTeKa
135 "IIpeoOpa3oBaHme SHEPTUU B MIPYKUHHOM httos:ffmed 108026hd
PS://m.edsoo.ru/a.
MasTHHUKE"
Ou3nYeCcKuil MPaKTUKYM IO TEME
"HccnenoBanue nepeMEHHOr0 TOKa 4epes
136 MOCJIEIOBATEIIFHO COSTMHEHHBIC bubmuorexa [IOK
KOHJIEHCATOP, KaTYIIKY U pe3ucTop" uiun https://m.edsoo.ru/89dc2d90
"HccnenoBanue paboThl HICTOUHUKOB CBETA B
LIENX TEPEMEHHOT0 TOKa"
137 ®uznueckuil npakTukym no reme "M3yuenue bubnmoreka [JOK
MapaMeTPOB 3ByKOBOM BOIHBI" https://m.edsoo.ru/b100661a
pameTp YK
@U3HYECKUI IPAKTUKYM II0 TEME
138 "U3mepenue nokasatesis NpeaoMIICHUS bubmuorexa [JOK
crexna" i "[lonydyenne n3oopakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIOCKOTO 3epKajia ¥ JINH3bI"
OU3NYECKUI TPAKTUKYM T10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO Eub 10K
noIMoTeKa
139 paccTOsiHUA OT BEIlECTBa (Ha IpUMepe httos://m.ed b8Tfb3f
PS://mM.€dS00.1ru
xuakux auH3)" unn "M3mepenue GoKycHOro
pacCTOsHUSL PacCEeUBAOIINX JIUH3"
DU3NYECKUI TPAKTUKYM I10 TEME Eub 10K
noInoTeKa
140 "Ha6nronenue nudpakium, uarepdepeHmu
" https://m.edsoo.ru/8b7ac737
Y TIOJISIpU3AIluU CBETa
141 @U3NYECKUM IPAKTUKYM 110 TEME bub6mmorexa [IOK




"OnpeneneHue UMITyJIbCa U DHEPTUU
PENSATUBUCTCKUX YacTull (o ¢oTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nosie)"

https://m.eds00.ru/63756¢47

142

@U3HYECKUI IPAKTUKYM II0 TEME
"N3mepenue nocrostHHoM I1nanka Ha ocHOBe
uccaenoanus Gorodddexra” wim
"HccneqoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepes CBETOAMO/1 OT HanpsiKeHUs"

bubnunorexa LIOK
https://m.edsoo.ru/eb916f82

143

@U3HYECKUI MPAKTUKYM I10 TEME
"UccnenoBanue CrieKTpa pa3peKeHHOTO
aTOMapHOI0 BOJIOPOJa U U3MEpPEHNUE
nocTostHHOM Pumbepra"

bubmmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue paaroakTUBHOTO (hOHA C
WCIIO0JIb30BAaHUEM JI03UMETpa' Uin
"N3y4yeHne moraomieHus: 6era-4acTuil
amoMuHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

DU3NYECKUI TPAKTUKYM T10 TEME
"HaOnronenus 3BE31HOro Heba
HEBOOPYXKEHHBIM I'JIA30M C UCTIOIh30BaHUEM
KOMITbIOTEPHBIX MPUITOKESHUM 151
oTpe/ieNieHUs TOJ0KEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoTyIapus 1 spKue
3B&31b1" WK "Halmionenus B Teneckor
JlyHbl, IUTAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIieHui"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e




O06001IeHrE U CUCTEMATU3ALNSA 3HAHUI.
Posb (hu3uKku ¥ aCTPOHOMHU B

bu6nmoreka [IOK

146 SKOHOMHMYECKOH, TEXHOJIOTUUECKON
N N ’ https://m.edsoo.ru/ad6ddeed
COLIMAIIHOW M 3TUYECKOH chepax
NeSTSIHHOCTH YEIOBEKa
O0001IeHre U ccTeMaTH3allns 3HAHUH.
147 Ponb 1 MecTo pu3nku 1 aCTpOHOMHUH B bubmmorexa [IOK
. . R https://m.edsoo.ru/18f19f7c¢
COBPEMEHHOUW HayYHOU KapTHUHE MHpPa
O06001IeHre U CUCTEMATU3AIIN 3HAHUI.
Posnpb ¢usnueckoit Teopun B hopMupoBaHUN
148 MPEJICTABICHUHN O GU3HUYECKON KapTHHE bu6muoteka LIOK
MHUpa, MECTO (PU3MUECKON KapTUHBI MHpa B https://m.edsoo.ru/e7d400f4
o01IeM psay COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MMPEJICTABICHUN O TIPUPOJIC
149 O0001IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110 bu6nunorexa LIOK
teme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O060061IeHre U CUCTeMAaTH3aIHs 3HAHUI T10 bubmuorexa [JOK
teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATHU3AIM 3HAHUH 110 bu6mmoreka [IOK
teme "lunamuka" https://m.edsoo.ru/2dfbafc5
152 O6o006mIeHre U cHCTEMaTH3aIHs 3HAHUH 110 bubmuorexa [IOK
teme "Cratuka TBepaoro tena' https://m.edsoo.ru/3ccad82e
153 O06o001IeHre U cCUuCTeMaTH3alus 3HAHUH 110 bubmuorexa [IOK
TeMe "3aKOHbI COXpAaHEHUs B MEXaHHUKeE" https://m.edsoo.ru/32a4d1a0
O06o001IeHre 1 cucTeMaTHU3aIs 3HaH|H 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM bubmorexa OK
" YIp https://m.edsoo.ru/ed440ca8
TEOpUn
155 O06o01eHre U cucTeMaTu3alus 3HaHUH 110 bubnuorexa [IOK




teme "Tepmoannamuka. TennoBble MalTuHbI"

https://m.edsoo.ru/c63f7¢10

O00011IeHNE U cCUCTEMATHU3AaIMs 3HAHUH 110

156 Teme "ArperatHble COCTOSHUS BEIIECTBA bubmorexa OK
P : HHeCTBd. https://m eds00.ru/1d36bSb1
@da30BbIE IEPEXOBI
157 O00011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110 bu6nunorexa LIOK
Teme "DnekTpuyeckoe mose" https://m.edsoo.ru/3bf0def9
158 OO0o011eHre U cucTeMaTU3alusl 3HAaHUH 110 bubmmorexa [IOK
teme "[locTosIHHBIN 25IeKTprUUYeCcKuii TOK" https://m.edsoo.ru/71453ee6
159 O00011IeHNE U cCUCTEMATHU3aIMs 3HAHUH 110 bubmuorexa [IOK
teme "Toku B pa3IMuHbIX cpegax” https://m.edsoo.ru/3d40077a
160 O06o006meHre u cucTeMaTH3aIus 3HAHUH 110 bubmuorexa [IOK
teme "MarauTtHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBHelit ypok. O600ICHHE 1
161 CI/ICTEMaTI/BZp Vsl 3HAHUM 110 TEME bubmorexa OK
° B ! https://m eds00.ru/0532248
DJIeKTpOMarHuTHast HHIYKITUS
PesepBuniii ypok. O0001IEHIE U
162 CI/ICTlgMaTI/I?,Zp WSl 3HAHUM 10 TeMe bubmmorera [IOK
. https://m.edsoo.ru/d6310bfd
"Mexannyeckue kosiebanus"
PesepBHelit ypok. O600ICHHE 1
163 CI/ICTIe)MaTI/ISE}IIp WS 3HaHUH 110 TEMe bubmmorexa [IOK
B https://m.edsoo.ru/5e2bb83d
"DeKTpoMarHuTHeIC KoJieOanus "
Peseprubiil ypok. O6006meHue 1
164 CHCTeMaTH3aIis 3HaHHH 110 TeMe bubmuorexa [IOK
"MexaHU4YeCKUE U 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 PesepBHrlii ypok. O60011eHNE U bubnmoreka [JOK

cucTeMaTtu3anus 3Hagui mo reme "Ontuka"

https://m.edsoo.ru/52ad 1603




PesepBHelit ypok. O6001ICHNE 1

166 cucTeMaTtu3anus 3HaHui 1mo reMe "OCHOBEI 1 Bubmiorexa IIOK
H https://m.edsoo.ru/5beclc65
CTO"
PesepBuEbIil ypok. O000IIEHE 1
167 CI/ICTI;MaTI/BZp 150:1 3HaHI/II;IH 10 TEME 1 Bubmiorexa [JOK
" B . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOJIHOBOM Jyaiiu3m
PesepBusblil ypok. O0001IEHIE U
168 CI/ICTEMaTI/BZp U 3HaHI/II>I'Iu o teme "dusuka 1 Bubmorexa IIOK
" " https://m.edsoo.ru/1f511654
aroMma
PesepBuEbIil ypok. O000IIIEHE 1
169 CI/ICTIe)MaTmZp WA 3HAHUH 110 TeMe "Puznka 1 Bubmorexa [IOK
R " https://m.edsoo.ru/905¢5ce0
ATOMHOTO SIAPa U JIEMEHTAPHbBIX YaCTHUIL
PesepBublil ypok. O0001IEHNE U
170 CHCTEMaTHSZp 150! 3HaHI/II>I'IH 10 TEME 1 Bubmiorexa IIOK
H https://m.eds00.ru/2bffb94c
"DnemeHThl acTpodu3UKH"
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 170 16




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemMble nMpeIMeTHbIE Pe3yJILTATHI 0OCBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NMPOrpaMMbl CpelHero 001ero 0d0pa3zoBaHus

10.1

JleMOHCTpHpOBaTh Ha MPHUMEpPaX PoJib U MECTO (PU3UKU B (HOPMUPOBAHHUU
COBPEMEHHOI Hay4HOU KapTUHBI MUpPa, B Pa3BUTHUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTH, B TPAKTHYECKON JEATEIBHOCTH JIFOJEH

10.2

VY4YuThIBaTh TPaHMIBI TNPUMEHEHUS H3YYCHHBIX (U3NUYECKUX MOJeNeil:
MaTepualibHas TOYKA, HWHEpIUalbHas cHcTeMa OTc4éra, abCOJIIOTHO
TBEPJOE TENO, MICANBHBIA Ta3; MOAEIM CTPOCHMs ra3oB, >KUAKOCTEH WU
TBEPABIX TeJ, TOYEUHBIH DSJIEKTPUYECKUH 3apd] — IpU PpELICHUU
(u3nueckux 3aaau

10.3

PacnosnaBath u3nueckue siBICHUS (IIPOIECChI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJICKYISIPHO-KHHETHUYSCKONH TEOPUH  CTPOCHHUS
BEIIECTBA M DJICKTPOJUHAMHUKH: DPAaBHOMEPHOEC M PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBMXKCHUE, CBOOOMHOC TMAfCHHUE TeJ, JBMKCHHE I10
OKPYKHOCTH, WHEpPIHs, B3auMojelcTBue Tel; Auddy3us, OpOoyHOBCKOE
JIBMDKEHUE, CTPOCHHE JKUAKOCTEH M TBEPIBIX TEJ, M3MCHEHHE 00bhEMa Tel
Opyd  HarpeBaHud (OXJAXKICHWH), TEIUIOBOE pPAaBHOBECHE, HCIIApEHHE,
KOHACHCAIUsA, INIaBJICHUEC, KpUCTAJJIN3allud, KUIICHHUE, BIAXXHOCTH BO3aYyXa,
IOBBIIICHUEC AABJICHUA ra3a pu €ro Harp€BaHuu B 3aKPbITOM COCYJEC, CBA3b
MEXy TTapaMeTpaMH COCTOSIHHS T'a3a B U30MPOIIECCax; dCKTPU3AIUS Tel,
B3aMMOJICHCTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCTIOIb3YsI (PU3NYECKUE BETUUHHBI:
KOOpJUHATa, MyTh, IEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUla,
HMITYJIbC ~ TeJla, KHUHETHYeCKass »JHEprus, MNOTeHIUaJIbHAas DSHEpPrus,
MexaHuueckas paloTa, MeXaHWYecKas MOIIHOCTb, TIPU ONUCAHUU
MPaBWJIBHO TPAaKTOBaTh (PU3MUECKHI CMBICT HCIHOJB3YEMBIX BEIUYMH, UX
0003HaYeHHs] U EIUHMIIBI, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BETUIMHAMU

10.5

OnuchiBaTh HM3Y4YE€HHBIE TEIUIOBBIE CBOMCTBAa Tel M TEIUIOBBIE SIBIICHUS,
UCTIONB3YS (PU3NUECKUE BEIWYMHBI: TABICHHE Ta3a, TEMIIEpPaTypa, CpeIHsIs
KHHETHYeCKast SHEPTrHs Xa0THYECKOTO JIBHKCHUS MOJIEKYII,
CpeIHEKBapaTUYHasi  CKOPOCTh  MOJIEKYN,  KOJHYECTBO  TEIJIOTHI,
BHYTPEHHSI JHEprusi, pabora rasza, KOXQQHUIMEHT MOJEe3HOro eHCTBUS
TETJIOBOTO JIBUTATEIIS; TIPH ONMMCAHUM NPABHIBHO TPAKTOBATh (DYU3UUCCKUIMA
CMBICTT MCIOJB3YEMBIX BEJIMYHMH, MX O0O03HAUYEHHS W CIUHMIBI, HaXOAUThH
(GopMyIIBI, CBS3BIBAIONINE JaHHYIO (PU3MUECKYIO BEIMYHMHY C JPYTHMH
BEJIMYMHAM

10.6

OnuceIBaTh HU3YYCHHBIC QJICKTPHUUYCCKUC CBOMCTBa BCIICCTBA u




AIIEKTPUUYECKUE SBICHUS (IIPOIECCHI), MCMONB3YS (PU3MUECKUE BEITMUHUHBI:
JJIEKTPUYECKUN  3apsf, OJJIEKTPUYECKOE II0JIe, HANPSKEHHOCTh IO,
MIOTEHIMAJ, PA3HOCTh NTOTCHINAJIOB; IIPU ONMCAHUY IIPABUIBHO TPAKTOBATH
(bu3n4YecKuil CMBICI HCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYECHUS U €IUHULIBI;
yKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLIME JIAHHYIO (U3NYECKYIO0 BEIMUUHY C
JAPYrUMU BeJIMYMHAMU

10.7

aHAM3UPOBATh (PU3HUECKHE TPOIECCHI U SIBICHUS, UCTIONB3YS (QU3HUECKUE
3aKOHbl M TPUHLMIMBL: 3aKOH BcemupHoro Tsirotenus, I, II u III 3axonbI
HrroToHa, 3aK0H COXpaHEHUs MEXaHUYECKOW IHEPTUH, 3aKOH COXPAHCHUS
AMITYIbCA, MNPHUHIWN CYNEPIO3UIMU CHJI, MPUHLOWUII PaBHOIIPABUS
WHEPUUATBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHIO
CTPOCHHMS BEIECTBA, Ta30BbIe 3aKOHBI, CBSA3b CpEAHEH KHHETHYECCKOMN
SHEPTHM TEIJIOBOTO JABMXKEHHUS MOJICKYJ ¢ aOCOJIOTHOH TeMIepaTypoH,
HCpBI)II\/JI 3aK0OH TCpMO}II/IHaMI/IKI/I; 3aKOH COXpaHeHI/Iﬂ BJ'IGKTpI/IquKOFO
3apsina, 3akoH KyloHa; mpu 3TOM pa3nudaTrh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKECHHUE U YCIOBHS (IFPaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH

10.8

OOBSCHIATH OCHOBHBIE MPHUHLMIIBI JACWCTBUS MAallUH, NpUOOPOB U
TEXHUYECKUX  YCTPOWCTB; pasiauyaTh YCIOBHA HUX  0€30MacHOTrO
HCII0JIb30BAaHHUs B TOBCEAHEBHOMN KU3HU

10.9

BBINONHATE 9KCIIEPUMEHTHI [0 HCCICIOBAHHUIO (U3HMYCCKUX SIBICHHH U
MIPOLIECCOB € MCIOJIB30BAHUEM MPSAMBIX M KOCBEHHBIX W3MEpPEHHU; IPHU
3ToM (opMyaHpoBaTh MpoOiieMy (3agady) M THUNOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEAJIOKEHHOTO O00OpYyHIOBaHM,
HPOBOJUTH OIIBIT U POPMYIIUPOBATH BBIBOIBI

10.10

OcymecTBIATh NpsSMble U KOCBEHHbIE HM3MEpPEHUs (PU3MUECKUX BEJIUYMH;
IIPU 3TOM BBIOMpATh ONTUMAJBHBIN CIIOCO0 M3MEPEHMsS] U HUCIOJIb30BaTh
H3BECTHBIC METOJIBI OLICHKU IIOTPELIHOCTEH U3MEPEHUI

10.11

HccnemoBaTh  3aBUCHMOCTH  MEXAY (GU3HYSCKUMH — BEJIMYMHAMH  C
WCIIOJIb30BAHUEM TPSMBIX HM3MEPCHH;, TIPH 3ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUPOBaTh pe3yJbTaThl  IMOTYYCHHOH  3aBUCHMOCTH
(u3MUeCKUX BEIMYUH B BUAC TaONUIl U TpadUKOB, JeIaTh BBIBOABI IO
pe3ynbTaTaM HCCleJOBaHHUS

10.12

Cob6nronaTh paBuia 6€301MacHOTO TPy/aa MPU MPOBEJACHUN UCCIICTOBAHHN B
paMKax  y4e0HOro  JKCIEPUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW U
MIPOSKTHOM JICATEIBHOCTU C MCIIOJIb30BAHHEM W3MEPHUTEIIBHBIX YCTPOWCTB U
71a00paTOPHOTO 0OOPYIOBAHHMS

10.13

Pemate pacu€rtHple 3amauu C SIBHO 3aJaHHON (U3UYECKON MOJIEIbIO,
I/ICHOJ’II)BYSI (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U HpI/IHHI/IHI)I; Ha OCHOBC aHaJIn3a YCJ'IOBI/IH
3a/1a4¥ BHIOMpATh (HU3MUECKYIO MOJIENb, BBIACIATh (DU3HUECKUE BEITUUHHBI
u Qopmynbl, HeoOOXOoAMMBIE IUIisi €€ pelleHHUs, MPOBOJUTH PACUETHI U
OIICHUBAThH PEATBHOCTD MOJTYYEHHOTO 3HaUCHUS (PU3UUECKON BEITMUNHBI




10.14

Pematp KaueCTBEHHbIE 3aauu: BBICTPauBaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIEMOYKY PACCYXIACHUM € ONOpOM Ha HU3ydEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKHE SIBICHUS

10.15

UcnonpzoBaTh  mpu  pemeHWd — yd4eOHbIX  3aJad  COBPEMEHHBIE
WHPOPMALIMOHHBIE  TEXHOJOTHUH  JUII  IOHWCKA, CTPYKTYpUPOBAHMUS,
UHTEpOpeTallud M NPEACTaBICHUS Yy4eOHOM U HAyYHO-TOMYJISPHOM
uHpOpMalUY, TOJTYYEHHOW W3 pa3jIMyHBIX MCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJydaeMyt0 HH(OPMAIHIO

10.16

[IpuBOANTE IPUMEPHI BKIIA/1a POCCHICKHUX U 3apYOCIKHBIX YUEHBIX-(PH3HKOB
B pa3BUTHE HayKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOLIET0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp3oBaTh TeopeTHUECKHE 3HAHUS MO (U3HUKE B MOBCEIHEBHOM >KU3HU
uist  oOecriedeHust 0€30MacHOCTH IMpH  oOpalieHud ¢ npudopamMu U
TEXHUYECKUMHU YCTPOWUCTBAMHM, JJISI COXpPAHEHHUsS 370POBbS M COOIIONEHUS
HOPM DKOJIOTMYECKOTO TIOBEJEHUS B OKPY’KaIOILEN cpele

10.18

PaGorate B rpynme c BBINOJIHEHHEM pa3JIMYHBIX COLMAJIBHBIX pOJIEH,
TUTAHUPOBATH PAbOTy TPYIIIEI, PAIIHOHAIBHO PACIPEIEATh 00sI3aHHOCTH H
[JITAHUPOBAaTh JEATENbHOCTh B HECTAHJAPTHBIX CHUTYyalMsIX, aJeKBATHO
OLICHMBAaTh BKJIAJl KaXKIOrO0 M3 YYaCTHUKOB TPYNIbl B pEIICHUE
paccmaTpuBaeMoil mpoOemMbl

11 KJIACC

Kon
NpoBepPsSieMOTro
pe3yJbTara

HpOBepﬂeMble NPpEeAMETHBLIC PE3YJIbTAThl OCBOCHUSA OCHOBHOI
06pa30BaTeanoﬁ nmporpamMmmal CpeIHETO oﬁmero Oﬁpa30BaHI/Iﬂ

11.1

JIeMOHCTpHPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUpPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJOTUH, B INPAKTUYECKOM [EATEIBHOCTU JIIOAEH, LEIOCTHOCTH M
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

Y4uuThIBaTh TPaHUIBl NPUMEHEHUS H3YYEHHBIX (U3HUECKUX MOJIENeH:
TOYEUYHBIN JJIEKTPUYECKUNA 3apsAl, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SiApa TMPH peIIeHUH (PU3NIESCKHX 3a/1a4

11.3

Pacno3naBath u3nueckue siBICHUS (IIPOIECChI) U OOBSACHITh UX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKMA W KBAaHTOBOM (M3UKU: DJICKTpUYECKas
MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAsE HHIAYKIIHS, 1€HCTBUE
MarHUTHOTO TIOJNIS Ha MPOBOAHMK C TOKOM H JABIXKYIIWICS 3apsil,
AJIEKTPOMArHUTHBIE KOJIeOaHMsI u BOJTHBI, NPSIMOJIMHEHHOE
pacmpocTpaHeHre CBeTa, OTPaXKCHWe, MpeJoMIieHHe, HWHTepdepeHIus,
TuQpakius U TOISIPU3aUs CBETa, AUCIIEPCUS CBETA, (DOTOAIEKTPHUESCKHIA
apdext (poToaddexT), cBeToOBOE NaBlieHNE, BOSHUKHOBEHHE TUHEHYATOTO




CIICKTpa aToMa BOOOpOaa, €CTCCTBCHHAaA n HUCKYCCTBCHHAasA
PaaAOaKTUBHOCTD

114

OnuceiBaTh U3y4E€HHBIE CBOIMCTBA BELIECTBA (JIEKTPHUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJJIEKTPUUYECKYIO0 MPOBOJUMOCTh PpA3JIMYHBIX Cpel) H
9JIEKTPOMArHUTHBIE  SIBICHHA  (TPOLIECCHI), HCIMONB3YyS  (U3NYECKHE
BEJIMYUHBIL: JJIEKTPUUECKUH 3apsJl, CUJIA TOKA, JJIEKTPUUECKOE HANPKEHUE,
AJIEKTPUUYECKOE COMPOTUBICHUE, Pa3HOCTh mnoTeHuuanoB, DJIC, pabora
TOKa, WHAYKIHS MarHuTHOro Imoussd, cuina Awmmnepa, cwia JlopeHna,
WHIYKTUBHOCTh KAaTYIIKH, SHEPIUs AJIEKTPUYECKOr0 U MarHUTHOTO MOJIEH,
MepHOJ] ¥ 4YacToTa KojieOaHui B KojeOaTelabHOM KOHTYype, 3apsii U cuja
TOKa B IIpollecce TapMOHMYECKHX JJIEKTPOMAarHUTHBIX —KoJjeOaHuil,
(oKycHOE pacCcTOsHM€ M ONTHYEeCKas CWiIa JIMH3bL, IPU ONUCAHUU
MIPAaBUIBHO TPAKTOBATH (PU3MYECKHH CMBICI HCHOJIb3yEeMBbIX BEJIMYMH, MX
0003HaYeHMs] U €MHUIBL, YKa3blBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYHUHY C APYTUMHU BETUIMHAMUA

11.5

OnuceiBaTh M3Y4YEHHBIE KBAaHTOBBIE SBIEHUS M IIPOLIECCHI, HCIOJIB3YS
(Gu3nyecKue BEJIMYUHBL: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JAJMHA BOJIHBI
U 4YacToTa CBETa, HHEPrusi M UMIYJIbC (OTOHA, MEpUOJ IMoJypacnaja,
SHEpPrusl CBSA3M ATOMHBIX siep; IPU ONHMCAHHWU NPABWIBHO TPaKTOBATh
(¢u3nYecKUi CMBICI HCIIOIB3YEMBIX BEIMYMH, UX 0003HAYCHHUS U €IUHULIBI;
yKa3bIBaTh (OPMYIbI, CBA3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEJIUYHUHY C
JIPYTUMH BEJTMYUHAMM, BBIYUCIIATH 3HaUeHUE (PU3NUECKON BETMUNHBI

11.6

Ananu3upoBaTh (pU3HUECKUE MPOLECCHI U SIBICHUS, UCIIOB3Ys (PU3NIECKHE
3aKOHBl M MPUHUOUIBL 3aKkoH OMa, 3aKOHBI MOCJIEIOBATEIbHOTO U
napajuiebHOrO COeAMHEHUS IPOBOIHUKOB, 3aKoH /xoyns — JIeHua, 3akoH
JIEKTPOMArHUTHOM MHAYKIHMH, 3aKOH MPSIMOJIMHEHHOIO paclpOoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUsI CBETA, 3aKOHBI NPEJIOMJICHUSI CBETa, YpaBHEHUE
OuHmTeitHa 111 dorodddexra, 3aKOH COXpaHEHHS DSHEPruH, 3aKOH
COXpaHEHMs UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpaHEHMsI MacCOBOI'0 4HMCINa, NOCTynaTel bopa, 3aKOH paguOaKTUBHOIO
pacnajga; Ipu 3TOM pPa3jIM4aTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE  BBIpAXKEHME U yclIOoBUS  (TpaHMIBIl,  00J1acTH)
MPUMEHUMOCTH

11.7

OnpenensTh HampaBlIeHME BEKTOpa HWHAYKIMH MAarHUTHOTO  MOJA
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cwiibl JlopeHna

11.8

CtpouTh M OMHUCHIBaTH U300pakeHHE, CO3AaBAEMOE IIJIOCKUM 3E€pKaJoM,
TOHKOW JINH30H1

11.9

BBINIOJHATE 9KCIIEPUMEHTHI 110 HCCIEIOBAHHIO (U3MYCCKUX SIBICHHN |
MIPOLIECCOB € MCIOJB30BAHUEM MPSAMBIX M KOCBEHHBIX W3MEPEHHW; IPHU
3ToM (opMyaHpoBaTh MpoOiieMy (3agady) M THUNOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOMpATh YCTAaHOBKY W3 TPEAJIOKEHHOro 00OpYHOBaHUS,
HPOBOJHTH OIBIT U POPMYIUPOBATH BBIBOIBI

11.10

OCYHIGCTBJ'I?ITI) MMpAMBIC WU KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I'-I€CKI/IX BCJIIMYUH,




IIpU 3TOM BBIOMpATh ONTUMAJBHBIN CIIOCO0 M3MEPEHMsS] U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUIN

11.11

HccnenoBaTh 3aBUCHMOCTH  (PU3MUYECKUX BEJIMYMH C HCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHMIA; IPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBUCHUMOCTH (U3WYECKHX BEIMYMH B BUJE
TaOIUI U TPaUKOB, A€7aTh BBIBOBI 110 pE3yabTaTaM HCCIIEI0BAHUS

11.12

Cobmoiath paBuiia 6€30MacHOro Tpy/aa Mpu MPOBEIECHUH UCCIEI0BaHUN B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4eOHO-HCCIIEAOBATEIIbCKON |
HpOCKTHOﬁ ACATCIIBHOCTH C UCITOJIB30BAHUCM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1a60paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3amaund ¢ SBHO 3aJaHHON (U3MYECKON MOJENbIO,
I/ICHOJ'IBSYH (1)I/ISI/I‘I€CKI/I€ 3aKOHBI U HpI/IHIII/IHI)I; Ha OCHOBC aHaJIn3a YCJ'IOBI/U{
3a1a49u BI)I6I/IpaTI> (1)I/ISI/I‘~IGCKYI-O MOJ€CJIb, BbIACIATH (bmnquKHe BCJIMYHNHBI
u (opMynbl, HEOOXOAMMBIE ISl €€ pEIIeHUs, MPOBOIUTH PACUETHl H
OIIEHUBATh PEATLHOCTD MOJYYCHHOTO 3HAYCHHSI (PHU3NIECKON BETMUHHBI

11.14

Pemars KaueCTBEHHbBIE 3a/ayu: BBICTpauBaTh JIOTUYECKHU
HETPOTHUBOPEUYUBYIO IIETIOYKY PACCYKJICHUM C OMOpOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECCKHUE SIBIICHUS

11.15

Hcnonb3oBaTh  Opu  pelIeHMH  y4yeOHbIX  3aJjad  COBPEMEHHbBIE
nH(GOPMallMOHHBIE  TEXHOJIOTMM  JUIsl  TIOWCKAa, CTPYKTYpPUpPOBaHWS,
WHTEpPHpETallMd ¥ TPEACTAaBICHUS Yy4eOHOW ¥ HAyYHO-TIOMYJISPHOM
uHpOpMAalMY, TOJXYYEHHOW U3 pa3IMYHBIX MCTOYHHKOB; KPUTHYECKU
aHaJIU3UPOBATh MOJydaeMyt0 HH(OPMAIHIO

11.16

OOBSCHITH TPHUHIUIBI JCHUCTBUS MAIlIMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS WX OE30MAaCHOTO HCIOJIb30BaHUS B
NOBCEIHEBHOU KU3HU

11.17

[TpuBoaUTH MpUMEpPHI BKIIAJa POCCUICKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKHh, B OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUMA

11.18

Hcnonk3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOW >KU3HU
Il o0ecriedeHus: O€30MacHOCTH TMpU  OOpalieHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, JJISI COXPAHEHUS 3J0POBBS M COOJIOJCHHS
HOPM 9KOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie

11.19

PaGorate B rpynme C BBINOJHEHHWEM pa3UYHBIX COLMATIBHBIX POJEH,
TUTAHUPOBATh Pa0OTy TPYIIIBI, PAIIHOHAILHO PaCIpeeisiTh 00SI3aHHOCTH U
TUTAHUPOBATh JIEATEIBHOCTh B HECTAaHIAPTHBIX CHUTYalUsAX, aJeKBAaTHO
ONCHUBATh BKJIaA KaXAOTrO0 H3 YYaCTHUKOB TIpPylIlbl B PCHICHUC
paccMaTpuBaeMoil mpooIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3aena

Koa npoBepsiemoro
3JIeMeHTa

IIpoBepsieMbie 3JIEMEHTbI COIEPKAHUSA

OU3UKA U

METO/IbIl HAYYHOI'O [IO3HAHUA

1.1

®usuka — Hayka o npupojsie. Hayuneie metost
MTO3HAHMS OKPYKAIOIIEro MHpa. Ponb
HKCIIEPUMEHTA U TEOPUM B IPOLIECCE MO3HAHUS
OpUPOABI. DKCIEPUMEHT B (PU3UKE

1.2

MopenupoBanue  (QU3MYECKUX  SBICHUH U
npoueccoB. Hayunele rumnoressl. ®Puszndyeckue
3aKOHBI M TeOopuu. ['paHUIBI NPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Pore u wmecto ¢usuku B (HopMUpOBaHHU
COBPEMEHHOM HAy4yHOM KAapTUHBI MHpa, B
MPAKTUYECKOM 1€ TEIbHOCTH JIOIeH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexanuueckoe ABuxeHHE. OTHOCUTEIBHOCTH
MexaHuuyeckoro aBmxkeHus. Cucrema orcyéra.
Tpaexropust

2.1.2

[lepemenienne, CKOPOCTb (CpelHSIE CKOPOCTb,
MT'HOBEHHas CKOpPOCTb) u yCKOpeHue
MaTepUaIbHOM TOYKHM, HMX IPOEKLUHWH HA OCH
cucteMbl KoopauHat. ClOXKEHUE MepeMeleHU
U CII0KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEITHOE JIBUKEHUE. ['padpuxnu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U MEPEMEIICHNsS] MAaTEPUAIBHOM TOYKH OT
BpeMEHU

2.14

CBobozHOe nasieHne. Y CKOpeHue CBOOOJHOTO
naJeHus

2.1.5

KpuBonuneiinoe  nBuwxenue.  PaBHOMepHOe
JABHUXKXCHHUC MaTepHaHBHOﬁ TOYKU o
OKPY>KHOCTH. YTJIOBasg CKOPOCTb, JIMHEHHAas
CKOpOCTb. Ilepuon u 4acToTa.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTpOMCTBA: CIIUJIOMETP,
ABVOKCHUC CHaApAAO0B, LOCHOHBIC W PCMCHHBLIC




nepeaadn

2.1.7

[IpakTueckue padotel. U3MepeHue MrHOBEHHOM
ckopoctd. MccaenoBanue COOTHOUICHHS MEXAY
IyTSMH, IIPOMACHHBIMU TEJI0M 3a
IIOCJIEJOBATEIIbHBIE paBHBIE IPOMEXKYTKU
BPEMCHHM IIPU PAaBHOYCKOPCHHOM JBW)KCHHU C
Ha4yaJbHOW CKOPOCTBIO, PAaBHOU HYII0. M3yyeHue
JBIKEHMSI IIapuKka B  BS3KOM  JKUJKOCTH.
W3yuenne  nBwxeHUs  Tena,  OpOIIEHHOTrO
TOPU30HTAIIBHO

22

JUHAMUKA

221

[Tpuaun otHocutenbHOCTH ["anmies. IlepBbliit
3akoH HprotoHa. MHepuuanabHble CHCTEMBI
oTcyéTa

222

Macca tena. Cuina. [IpuHiun cynepno3unuu cui

223

Bropoit 3akon HproToHa 11 MatepUaIbHOM
TOYKM B HHEPIHAIBbHOM cucreMe OTcyéra
(UCO). Tpermit 3axkon  Herioroma s
MaTepualbHBIX TOUEK

224

3aKkoH BCCMUPHOI'O TATOTCHUA. Cuna TsSOKeCTH.
HepBa;I KOCMHUYCCKass CKOPOCTb. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenns. Cyxoe tpenme. Cuna TpeHUs
CKONILKEHUSI W CWIa  TPEHHS  IOKOS.
Koaddunment tpenus. Cwiia CONpOTHBIICHUS
IpY JABWKCHUHU TeJla B )KUJIKOCTH WM Ta3e

227

[loctynatensHoe W BpamaTenbHOE JABUKCHUE
a0CoJIFOTHO TBEPJIOTO TeJIa

228

MoOMEHT cHIBl OTHOCHTEIBHO OCH BpalicHu.
[Ineqo cuibl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

229

Texnuueckue YCTPOMCTBA: MOAIIUITHUAKY,
JBHKEHHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[MpakTnueckue pabotbl. M3yueHue BHKEHUS
Opycka 1O HaKJIOHHOW IUIOCKOCTH  TOJ
JeiicTBUeM HeCcKOJbKuX cuil. MccnempoBanue
3aBHCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIUX B
nedopMupyeMoil  Tpy)XKMHE M PE3UHOBOM
obpasrie, OT BeIWYMHBI WX JepopMaluu.
HccnenoBanue ycCiaoBUI pPaBHOBECHS TBEPAOIO
TeJa, IMEIOLIETO OCh BPAILICHHS




3AKOHbI COXPAHEHUNS B MEXAHUKE

NMnynec  MarepuanbHOM  TOYKHM, CHCTEMBI

2.3.1 MaTepHalbHbIX TOuYeK. HMMmOylnbCc CHIBI U
M3MEHEHHE UMITYJIbca Tea
)32 3akoH  coxpaHeHus wumnynsca B MCO.
o PeakTUBHOE ABUKEHUE
233 Pabora cunbl
234 MommHoCTh CHITBI
235 Kunernueckast sHeprusi mMaTepuagbHOM TOYKH.
o TeopeMao KHHETHYECKOMN DHEPIHU
[MotenumansHass  sHeprusa.  lloTeHrmaneHas
3.6 SHEPrus ymnpyro ne(GopMUpPOBaAaHHOW MPY>KUHBI.
23 e [loTeHuuanpHass  DHEpPrus  Tela  BOJIU3U
MOBEPXHOCTU 3eMITH
IToTeHuuanbHelE W HENOTEHIHAILHBIE CHIIBL
3.7 Csi3b  paboOThl HEMOTEHIMAIBHBIX CHI C
o W3MEHEHUEM MEXaHWYECKOW IHEPruu CHCTEMBI
TeJ. 3aKOH COXPAaHCHHS MEXaHMYECKOW SHEPT U
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudeckne yCTpOMCTBA: JBHKEHHE pPAaKeT,
o BOJIOMET, KOIIEp, MPYKUHHBIA THCTOJIET
[Ipaktueckne  paboTel. UM3ydeHue  cBsizu
5310 CKOpPOCTEH Teln Tmpu  HEYIpyroM  yuape.
e HccnenoBanre  CBA3d  pabOTBI  CHJIBI €
W3MCHECHUEM MEXaHWYCCKOUN SHEPruu Telia
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJEKVYJIAAPHO-KMHETUYECKOUM TEOPHHU
OCHOBHBIE [IOJIOKEHUS MOJIEKYJISIPHO-
311 KHHETHYECKOW Teopruu. BpoyHOBCKOE ABMIKEHHE.
o Juddysus. Xapaxkrep JBYOKCHHS u
B3aMMOJIEMICTBHUS YaCTHI[ BEIECTBA
Mopenu CTpOeHHs Ta30B, KUAKOCTEN U TBEPIBIX
31 3.1.2 TeNI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
’ 3TUX MoJelIen
313 Macca momekyn. KomuuecTBo — BermiecTsa.
o IMocrostnHas ABorajapo
314 TemoBoe paBHOBecwe. Temmeparypa u eé€
o usmepenne. [kana temneparyp Lenbcust
315 Mopnens uneansHoro raza. OCHOBHOE ypaBHEHUE

MOHGKYHHpHO—KI/IHeTH‘IeCKOﬁ TCOPHUU




HeaIbHOro ra3a

3.1.6

AOcooTHas TemmepaTypa Kak Mepa CpenHeu
KHHETHYECKOU OHCPIUM TCIIJIOBOI'O0 JABUKCHHA
yactull ra3a. [llkana remnepatyp KenbpBrna

3.1.7

VYpasuenune Kianelipona — MenneneeBa. 3akoH
JanpToHa

3.1.8

l'azoBbIe 3akoHBI. M30mponeccsl B HII€ATBHOM
ra3¢ C ITIOCTOAHHBIM KOJIMUYCCTBOM BCHICCTBA.
U30TepMa, U30X0pa, n3odapa

3.19

TexHuueckue yCTpOMCTBA: TEPMOMETD,
GapomeTp

3.1.10

[Tpaktuueckue pabotel. M3mepeHue Macchl
BO3/lyXa B KJIacCHOM KomHate. lccrnenoBanue
3aBUCUMOCTH MEXIy IapaMeTpamMH COCTOSHUS
pa3peKeHHOT 0 rasa

3.2

oC

HOBbBI TEPMO/IMHAMUKHA

3.2.1

TepmoauHamMuyeckass CHUCTeMa. BHYyTpeHHss
SHEPIHsl TEPMOJMHAMHYCCKOW  CHCTEMBI H
CIIOCOOBI €€ U3MEHEHUS

322

KomnyectBo Temnotel u pabota. BuyTpeHHss
OHEPIUsi OJHOATOMHOI'O UJI€aJIbHOIO ra3a

3.23

Bunel  Temnomepenadu: — TEMJIONPOBOIHOCT,
KOHBEKIIWsS, HW3JIy4YeHHe. TeruioéMKocTh Tena.
VnaenpHas TEINIOEMKOCTL BemecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIIoNepeaye

324

IlepBbiii 3ak0oH TepMoauHamuku. IIpumeHeHue
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
u3onpoueccam. ['papuueckas uHTEpHpeTanus
paboThI raza

3.25

Tennosele MammHbl. [IpuHOunel  aeucTBUA
TeIuIoBbIX MamuH. [IpeoOGpa3oBanusi sHEpruu B
TeIUIoBbIX MamuHax. Kosgdumuent monesHoro
nevictBust (manee — KIIJ) TeruioBolt MammvuHBI.
Huxn Kapuo u ero KITJI

3.2.6

Bropoii 3akon TepmoanHamuku. Heo6patumocTtsb
IIPOLIECCOB B IpupoAe. TeruloBble ABUTATEINH.
DKOJIOTHYECKHE MPOOIEMBI TeTUIOIHEPTeTHKH

3.2.7

TexHuueckue YCTpPOMCTBA: JIBUTaTEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOAMIBHUK,
KOHIHUITHOHED

3.2.8

[IpakTnueckue pabotbl. M3mepeHue ynenpHOU




TETIOEMKOCTH

AI'PET’ATHBIE COCT

OSAHUMA BEHIECTBA. ®A30BBIE ITEPEXO/1bI

[MapooOpa3oBanue u koHAeHCAIM. McnapeHue u
KUTICHWEe. YIelbHas TeIyIoTa mapooOpa3oBaHMUsL.

331 3aBUCUMOCTh  TEMIIEpaTypbl  KHUIIEHUS  OT
JIaBJICHUS
332 AOCONIOTHAS Y OTHOCUTENbHAsl  BJIAXXKHOCTh
o BO31yXa. HackleHHbIi map
Teépnoe Tteno. Kpucrammmyeckne u amopgHbie
3.33 Tena. AHM3OTpONMsI CBOMCTB  KPHUCTAJLJIOB.
33 XKunkue kpucramisl. CoBpeMeHHbIE MaTepHAIIbI
334 [InaBneHne W  KpucTauMzauus. Y JeJbHas
o temiora miasienus. Cyonumarys
3.3.5 YpaBHeHuUe TEI0BOro Oananca
TexHudeckne  yCTpOMCTBA:  TUTPOMETP H
336 IICUXPOMETP, KaJIOpUMETP, TE€XHOJIOTUU
o HOJy4EeHUSI COBPEMEHHBIX MaTepHalloB, B TOM
Yyciie HAHOMaTepUaJloB, U HAHOTEXHOJIOTUU
337 [TpakTueckue paboThl. M3MepeHne BIaXHOCTH
o BO3yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpu3anus Tell. DIeKTpudyeckuid 3apsi. Jsa
o BUJIA DJIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOAHUKY, AUIIEKTPUKHU U TTOTYTIPOBOTHUKU
4.1.3 3aK0H COXpaHEHHUs ICKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsinos. 3akoH Kynona
DneKTpruIecKoe rnoJie. Hampsixénnocts
4.1.5 JIEKTPUYECKOTro noJid. [IpuHuum cynepno3unuu.
JInHanK HanpsH>KEHHOCTH JIEKTPUUYECKOTO MO
4.1 416 PaGota cunm  3JIEKTPOCTATUYECKOrO  TOJIS.
o IMorennman. Pa3HOCTh MOTEHIMATIOB
[IpoBOgHMKKM M AWAIEKTPUKUM B IMOCTOSSHHOM
4.1.7 AIEKTPUIECKOM ToJIe. Jusnexrpuueckas
IIPOHULIAEMOCTD
ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 DJeKTPOEMKOCTh  IUIOCKOTO  KOHJEHcaTopa.
DHeprus 3apsyKEHHOT0 KOHAEHCAaTopa
419 TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOIIL,

SJICKTPOMCTDP, QJICKTPOCTATUYICCKAA 3aluTa,




3a3eMJIEHHE 3JIEKTPOIIPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpaxTnueckue pabdoTHlL. N3mepenune
3JIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

NOCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcenoBus CYIIIECTBOBAHUS HOCTOSIHHOT'O
ANeKTprUUecKoro Toka. Mcrounuku Toka. Cuia
TOoKa. IIoCTOIHHBINA TOK

4.2.2

HaHpﬂ)KeHI/IC. 3akon Oma AJI1 y9acCTKa LCIn

423

SHCKTpI/I‘-IeCKOS COIIPOTHUBJICHHC. VY aennHOE
COIIPOTHUBJICHHUC BCUICCTBA

4.2.4

HOCJ’IGI[OB&TCJ'IBHO@, napamjiCibHOC, CMCIIAHHOC
COCANHCHUC ITPOBOJHUKOB

4.2.5

Pabora snextpudeckoro toka. 3akoH Jlxoyns —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUICCKOI'0 TOKa

4.2.7

anekTpoABmkymas cuna (ganee — DIJIC) wu
BHYTPEHHEE CONPOTHBIICHHE HWCTOYHHKA TOKA.
3akoH Oma g nOAHOHW  (3aMKHYTOM)
aNIeKTpudecKoii renu. Koporkoe 3ambikanne

4.2.8

DneKTpoHHas IPOBOIUMOCTD TBEPABIX
METAJUIOB. 3aBUCUMOCTh COITPOTHBIICHUS
METaJUIOB oT TEMIIePATYpPHI.
CBepXIIpOBOIUMOCTD

4.2.9

OnexTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBonnuku. CoOCTBEHHass M TpPUMECHAS
MPOBOAUMOCTD MOJYNPOBOJHUKOB. CBOMCTBA P-
n nepexoxa. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

DNeKTpUUECKHUM TOK B DJIIEKTPOJINTAX.
DNEeKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIN3

4.2.12

DJnekTpuueckuil Tok B razax. CaMoCTOsITeIbHBIN
Y HECaMOCTOSITENbHBINA pa3psl. Pa3nuunbie TUIIBI
CaMOCTOSITENBHOTO pa3pana. Momuus. [lnazma

4.2.13

TexHuueckune YCTPOMCTBA: amIiepMmerp,
BOJIBTMECTP, peocTar, HCTOYHUKU TOKa,
DJIEKTPOHArpeBaTeIbHLIE npudOpHI,
3JIEKTPOOCBETUTENIbHBIE MPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS], BAKYYMHBIN JTHOJI, TEPMUCTOPbI




U (oTope3ucTopsl, MOIYIPOBOJIHUKOBBINA THO,
rajbBaHHUKa

[IpakTuyeckue paboTel. M3ydeHne cMenanHoro
COEJIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DJIC wucTOYHMKA TOKa H  €ro
BHYTPEHHETO compoTtuBiieHus. HaOmonenue
AIEKTPOIIU3a
11 KVIACC
Kog Koanposepsiemoro
IIpoBepsieMble 31€eMEHTHI COIePKAHUS
pasneia JIeMeHTAa
4 QJIEKTPOAUHAMUKA
MATHUTHOE ITIOJIE. 3JIEKTPOMAI'HUTHAA UHAYKIWA
431 ITocTossHHBIE MAarHuThL BiaumoneiictBue
e MMOCTOSSHHBIX MATHUTOB
MaruautHoe oJe. Bextop  marHuTHOU
vHaykuu. Ilpunuun cynepnio3unuu. Jlunuun
4.3.2 MarHutHoi  uHaykuuu. Kaprtuna — nuHuit
MAarHUTHOM  MHAYKIMKA TOJISI  MOCTOSHHBIX
MarHuToOB
MarnutHOe TIOJIE TPOBOJAHHKA C  TOKOM.
Kaptuna muHMII 10N JJIMHHOTO OPSIMOTO
433 IIPOBOJAHMKA U 3aMKHYTOI'O  KOJIBLIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT DpcTeaa.
B3anmopeiicTBre mpoBOJHUKOB C TOKOM
4.3 434 Cuna Amriepa, €€ MOIyJIb M HalpaBIICHHUE
Cuna Jlopenua, e€ MoOIyJlb W HalpaBJCHUE.
435 JIBI>KEHHE 3apsSKEHHOU YaCTHUIIBI B
o OJIHOPOJIHOM MAarHUTHOM Tojie. PaGora CHIIbI
Jlopenua
4.3.6 SIBiIeHME NEKTPOMArHUTHOM HHAYKIIUU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIMHA
4338 OJC wHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM
e uHayknnu Papaes
Buxpesoe anexrpuueckoe nozie. 3C unaykuuun
4.3.9 B IIPOBOJHUKE, JABHKYLIEMCS NOCTYHATEIbHO B
OJTHOPOJTHOM MAarHUTHOM TI0JI€
4.3.10 [IpaBuno Jlenna




NunyktuBHOCTH. SABNenue camonnaykuu. 3J1C

43.11
CaMOMHTYKIINH
4.3.12 OHeprus MarHUTHOT'O OJISl KaTYLIKU C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
Texunueckue YCTPOWCTBA: IIOCTOSIHHBIE
4314 MarHWThl, 3J€KTPOMArHUThI, JJIEKTPOJIBUraTEIb,
o YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
UHAYKIMOHHAS MeYb
[Ipaktuyeckue padoTbl. M3yueHre MarHUTHOTO
MoJii KaTylmKu C TOKoM. MccienoBanue
4.3.15 JNEUCTBUS TOCTOSTHHOTO MarHuTa Ha paMKy C

TOKOM. Uccnenosanue SIBJICHUS
3JIEKTPOMArHUTHON MHIYKIIMHA

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHUWYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.1.1

Konebarensuas cucTema. CB0OOIHEBIE
KoJIe0aHus. ["apMonnyeckue KoJieOaHus.
[lepwon, wyacrora, ammuTyga W  (asa
KoneOanuii

5.1.2

[Ipy>)KMHHBIE ~ MasTHUK. MareMatnueckuin
MasITHUK

5.13

YpaBHeHue rapMOHHYECKHX KOJIEOaHMIA.
Kunematnyeckoen IMHAMHYECKOE OIMCAHHE
K0J1€0aTeILHOTO IABMKEHUS

5.14

[IpeBpamenre »HEPrUM TPU TAPMOHHUYECKUX
konebanuax. CBsA3b aMIUIUTYABl KoJieOaHMH
UCXOJHOM  BEIMYMHBI C  aMIUIMTyJaMHU
KOJIeOaHMii €€ CKOPOCTH U YCKOPEHHS

5.1.5

KonebarensHbIN KOHTYP. CBoOOgHBIE
AJIEKTPOMAarHUTHbIE KOJIEOaHUsI B MJICAIBHOM
Koje0aTeIbHOM KOHTYpe. AHaIorus Mexay
MEXaHUYECKUMHU u 3JIEKTPOMAr HUTHBIMU
konebanusamu. Gopmyna Tomcona

5.1.6

3aKOH COXpaHEHHs DJHEPrUd B HACAIHHOM
Kos1e0aTeIbHOM KOHTYpE

5.1.7

BbIHYy)XJIeHHBIE ~ MEXaHUYeCKHe  KOJeOaHWMs.
Pesonanc. Pe3oHancHas kpuBasi. BelHYyKI€eHHbBIE
3JIEKTPOMArHUTHbBIE KOJeOaHMs.

5.1.8

IlepemenHbI TOK. CunyconaaibHbII
MEPEMEHHBIN TOK.




MOII_[HOCTI) NEPEMEHHOT'O TOKA. AMHJ’II/ITY}IHO@ n

5.1.9 NEUCTBYIOIIIEE  3HAYEHUE CHJIBI TOKAa U
HaIpsHKEHHs
Tpancdopmarop. IlpousBoicTBo, mepenada u
noTpeGIeHne HIICKTPUIECKON SHEPTHH.

51.10 DKOJIOTHYECKHE PHUCKA TIPH  HPOU3BOICTBE

o SJIEKTPHUYECKOM SHEPTHH. Kynerypa
UCIIOJIb30BAHUS 3IIEKTPOIHEPTUH B
MOBCEAHEBHOW KU3HU

5111 Texuuueckue yCTpOiicTBa: celicmorpad,

o DIIEKTPUYECKHUM 3BOHOK, TMHUH DJIEKTPOIIEpeaay
[IpakTuuecKue paboTHL HUccrenoBanme
3aBHCUMOCTH IIEPHOJIa MaJIbIX KojebaHuii rpysa

5112 Ha HUTH OT JUIMHBI HHMTH M MacChl Ipy3a.

HccnenoBanue nepeMEeHHOro0 TOKa B LEMU W3
MOCJIEIOBATEIIbHO COCAMHEHHBIX KOHIEHCATOPA,
KaTYIIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE N S3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCJOBHS
pacrpoCcTpaHeHHUs. Ilepuon. Ckopoctb
pacnpocTpaHeHus U AMruHa BoNHBL. [lonepeunsie
Y TIPOJIOJTHHBIC BOJTHBI

522

Wutepdepenims 1 audpaxnuss MeXaHHYECKUX
BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKocTh 3ByKa.
BeicoTa Tona. TemOp 3ByKa

5.2.4

DNEeKTpOMarHUTHBIE BOJIHBI. Ycnosus
U3IIy4EHUs JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranuss BektopoB E, B uw v B
9JIEKTPOMArHUTHON BOJIHE B BAKyyMe

525

CaoiicTBa IJIEKTPOMAarHUTHBIX BOJIH:
OTpa)kKCHHE,  TPEJIOMIIEHUE,  MOJIApU3aLus,
nudpaxius, uHTepdepeHus. CkopocTb
AIEKTPOMAarHUTHBIX BOJIH

5.2.6

[IIxana sneKTpOMarHUTHLIX BOJH. [IpumeHeHune
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHIMIBI ~ pazgMOCBA3M U TEJIEBUACHHUA.
Paguonoxanus. DNEeKTPOMarHuTHOE
3arpsA3HEHUE OKPYKAIOLIEH CpeIbl

5.2.8

TexHuueckue  yCTpOMCTBA: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPa3ByKOBasl JUArHOCTUKA B




TEXHUKE U MEIULMHE, pajnap, paauoNpUEMHIUK,
TeJeBU30p, aHTeHHA, Tenedon, CBY-meuyn

5.3

OIITHUKA

5.3.1

[IpssMosMHENHOE pAcIpPOCTPAHEHHUE CBETAa B
oxHopoaHou cpexne. JIyd ceera

532

Otpaxenue cBeTa. 3aKOHBI OTPAaKEHHUS CBETa.
[TocTpoenune n300paxeHuii B IOCKOM 3epKajie

5.33

[Ipenomrnenne cBeTa. 3aKOHBI TMPETOMIICHHS
cBeTa. AOCOJIIOTHBIN 1TOKa3aTelb MPEIOMIICHUS

534

[Tonnoe BHyTpeHHee orpaxenue. [IpenenbHbli
YroJ1 MOJTHOTO BHYTPEHHETO OTPaXKEHUs

535

Hucnepcust cBeta. CIOXKHBIM COCTaB Oe€JOro
cBeta. [Iser

5.3.6

Cobwupatonue 1 pacceuBaronive JuH3bl. ToHKas
nrH3a. POKYCHOE pACCTOSSHHE M ONTHUYECKas
cuiia TOHKOM uH3bl. [locTpoenune u3obpaxeHuit
B COOMpaomUX M PACCEUBAIOMIUX JIMH3aX.
dopmysia  TOHKOM  JIMH3blL.  YBEJIWYECHHUE,
JaBAEMOE JIMH301

5.3.7

IIpenenbl  NPUMEHMMOCTH  I€OMETPUYECKOMU
ONTUKHU

5.3.8

Wntepdepenius CBeETa. KorepenTusie
HCTOYHUKH. Ycnosus HaOroAeHNs
MaKCHMYyMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHOH  KapTUHE  OT  JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.39

Hudpakuus cseta. [ludpakuuonHas pemérka.
VYcnoBue HaOMIOIEHUS TJIaBHBIX MaKCHMYMOB
IIpU MaJICHUH MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIUOHHYIO PELIETKY

5.3.10

[onapusanus ceera

5.3.11

TexHuueckue  yCTpPOMCTBA:  O4YKHM,  JIyIa,
¢doroanmnapar, IIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAs OITHKA,
TG paKIMOHHAs PEIETKA, MOISIPOU

5.3.12

[TpakTueckue paboTsl. M3mMepeHue mokasarens
MPEIOMIICHHUS. Hccnenosanue CBONCTB
nzo0paxxeHuit B swmH3ax.  HalGmonenue
JMCIIEPCUNU CBETa

RJIEMEHTHI CTIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH




6.1

['panawnmp! MIPUMEHUMOCTHU KJ1aCCUYECKOMI
MEXaHUKH. [TocTynaTet TEOPHUH
OTHOCUTEIBHOCTH: HMHBApPUAHTHOCTb  MOJYJS
CKOPOCTM CBeTa B  BaKkyyMe, MPUHIUI
OTHOCHUTEILHOCTH DHHIITSHHA

6.2

OTHOCUTETHLHOCTD OJHOBPCMECHHOCTH.
3aMeIUICHI/I€ BPEMCHU U COKpAICHUEC AJIMHBI

6.3

DHEprusi U UMITYJIbC CBOOOHON YaCTHUIIBI

6.4

CBsi3p  Macchl C DHEpPrUed U  HMITYJIbCOM
cBOOOIHOI YaCTHILEL. DHeprus IIOKOSI
CcBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Popmyna I[lnanka cBSI3U BSHEpPruu
($oTOHA ¢ ero 4acTtoTod. DHEpPrus U HMITYJIbC
¢dotoHa

7.1.2

OtkpeiTHE U uccienoBanue ¢otodrddexra.
Omneitel A.I'. CtoneroBa. 3akoHsl poTtodddexra

7.1.3

VYpaBuenne OuHmTelHa I (GoTorddekTa.
«Kpachnas rpanuna» hotosddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE TENCTBUE CBETA

7.1.6

Texnuueckue  ycTpoiicTBa:  (DOTODIEMEHT,
¢doronaTuuK, COTHEUHast OaTapest, CBETOANO

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OnbiTel Pesepdopaa
10 MCCJIEIOBAHUIO CTPOEHUS aToMa.
[Inanerapnas Mozeb aToMa

7.2.2

[Toctynatel bopa. U3nydeHune u morionieHue
(hOTOHOB TIpH MEPEX0JIe aTOMa C OJTHOTO YPOBHS
SHepruu Ha Jpyrod. Buabl crnexktpoB. Crnektp
YPOBHEU 3HEPruu aToMa BOJOPOIa

7.2.3

BosHoBBIE cBOMcTBa yacTull. Bosnsl e bpoiiis.
KopnyckynspHo-BOJIIHOBOM JyaJi3M.
Jlndpakiys 31eKTPOHOB Ha KpUCTaJIax

7.2.4

CrnoHTaHHOE W BBIHYXKIECHHOE H3JIy4YCHUE.
YeTpoiicTBO 1 TPUHITUTT pabOTHI J1a3epa

7.2.5

TexHuueckne  yCTpPOMCTBA:  CIEKTpaJbHBII
aHanmu3  (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM
KOMIIBIOTED




7.2.6

[IpakTrueckue paboTHI. Habmonenue
JINHEMYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl Ha6J'IIOI[eHI/I}I u perucTpanmuu
QJICMCHTAPHBIX YaCTHUL]

7.3.2

OtkpbITHE PaIuOaKTHBHOCTH. OnbITHI
Peseppopna 1o  ompeneneHuro  cocraBa
pagroakTUBHOTO M3nmy4eHus. CBoiicTBa anbda-,
oera-, ramMMa-u3JIyueHHs.. Bnusiaue
PaIMOaKTUBHOCTH Ha )KUBBIC OPTaHU3MbI

7.3.3

OTtkpbiTHE TpOTOHA U HeWTpoHa. HykioHHas
Mozenb sinpa I'eizenOepra — MBanenko. 3apsin
sapa. MaccoBoe uncio sapa. M3otonsl

7.3.4

Anbda-pacniag. DIEKTPOHHBI U TO3UTPOHHBIN
Oeta-pacma. Namma-usnyuenue. 3akoH
paZlnOaKTHBHOTO pacraja

7.3.5

DHeprusi CBSI3W HYKIOHOB B sjpe. SlnepHble
cuibl. Jledekt Macchl siapa

7.3.6

SAnepusle peakuuu. JleieHre U CUHTE3 SAEP

7.3.7

Anepusiii  peaktop. TepMosaepHbBId CHUHTE3.
[Tpobnembl 51 NEPCIEKTUBBI AIEpHOU
OHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI sIIEPHOU
SHEPTreTUKU

7.3.8

DeMeHTapHbIE YaCTHUIBI. OTtkpbITHE
II03UTPOHA. @DyH/TaMEHTAJIbHBIE
B3aUMOJICCTBHUS

7.3.9

TexHuueckue YCTpPOWCTBA: JO3UMETP, Kamepa
BunwcoHa, sigepHblil peaktop, aToMHas 6omba

7.3.10

[Ipaktuueckue paboThl. MccienoBanune TpPEeKOB
yacTull (110 TOTOBBIM (oTOorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 38€3qH0r0 HeOa. Co3Be3nusi, spKue 3BE31bI,
IIJIaHEThI, X BUAUMOC IBUXKCHUC

8.2

Conneunas cucrema. [lnaneTsl 3eMHOM TpyMIIbL.
[InaHeThI-TUTAaHTBI U UX CITYTHUKH, KapJIUKOBBIC
wraneTsl. Maneie tesia COTHEUHON CUCTEMBI

8.3

Comnnne, dotochepa u armocdepa. ConHeuHas
AKTUBHOCTDH

8.4

NcTtounuk sHeprun CosHLA U 3BE3]

8.5

3Bé3I[BI, HX OCHOBHBIC XapPAaKTCPUCTHUKH: MAcCCaA,




CBETUMOCTb,  paauyc, TeMIlepaTypa,  HUX
B3aUMOCBA3b.  JlmarpamMmma  «CIIEKTPAJIbHBIN
KJIacC — CBETUMOCTBb». 3BE3/bl  IJIABHOM
MIOCJIEJOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTB)» JULSt 3BE3] IJIABHOM
IIOCJIEJOBATEILHOCTH

8.6

Buyrtpennee crpoenue 3BE3n. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUN U SBOJIOIUN
CouHiia 1 38E€3/1. DTallbl )KU3HU 3BE3]I

8.7

Mneunsiii  Ilyrp  —  nHama — [anakTuka.
CnupanbHas CTPYKTypa lNanaktuku,
pacnpenesieHue 3BE31, raza u neuid. [lonoxenue
u newxkenue Conuua B [Namaktuke. [Inockas u
cepuueckas nmojacucTeMsl ["anakTuku

8.8

Tunsl ramakTuk. PaguoramakThku U KBa3apbl.
UéEpHble IbIpBI B Apax TaJakTUK

8.9

Bcenennas. Pacmmpenune BcenenHoi. 3akoH
Xab6ma. Paszberanme ramaktuk. Bospact wu
panuyc BceenenHol, Teopust bosibmoro B3pbiBa.
Mogens «ropsiueri Bceenennoin». PenukroBoe
U3IIy4ECHHE

8.10

MacmrabHas CTPYKTYypa Bcenennoti.
Meraranaktuka.  Hepeménusie  mpoOiiemsbl
aCTpOHOMHUU




ITPOBEPAEMBIE HA EI'D 10 PU3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OBPA30OBATEJBHON
HPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJIbTAaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3HUYECKHUE SBIICHUS

(mporiecchl) U OOBICHATH MX HA OCHOBE M3Y4YEHHBIX 3aKOHOB

BJIaI[eHI/IC OCHOBOIIOJIararommumMun (1)H3I/I‘IGCKI/IMI/I IIOHATUAMU n

BEJIMYMHAMH, XapPaKTEPU3YIOIMMHU (PU3NIECKHE TPOIIECCHI

ChopmupoBaHHOCTE yMEHUW MPHUMEHITh 3aKOHBI KIACCUYECKOU
MEXaHUKH, MOJIEKYJIIPHOMN ¢busuku u TEPMOJIMHAMUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBON (U3MKH JJIsi aHAIHM3a U OOBSICHCHHUS
SIBJICHUH MHUKPOMHUpPA, MaKpOMHpa W MEraMupa, pa3jinyaTh YCIOBHUS
(rpaHuIBl, 00IACTH) MPUMEHUMOCTH (DH3MUYECKUX 3aKOHOB, TOHHUMATh
BceoOImit xapaktep (yHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYECHHOCTH
WCTIONB30BAaHMUS YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (pU3MUECKHe
MPOIIECChI,  HWCIOIB3ysl  OCHOBHBIC  TIOJIOKEHUS, 3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUPOBAaHHOCT YMEHHsI pa3IMyaTh YCIOBUS TMPUMEHHUMOCTH

Mozenel GU3NYECKUX Tel U MPOLECCOB (SBICHUI)

ChopMHUpOBAaHHOCTH YMEHHs peliaTh pacué€THhIE 3a7a4dl C SBHO
3aIaHHOW W HESIBHO 3aJJaHHON (PM3MYECKOW MOJIENIbI0: Ha OCHOBAaHUH
aHaJgu3a YCIIOBUSA BBIOMpaTh (U3UYECKHE MOJCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1au, IPUMEHATH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U TocTynaTel  (U3WYECKUX  TEOPUH  TPH  HCIIOJIH30BAaHHUH
MaTeMaTHYEeCKUX METOJIOB PEIICHHUS 3a7ad, MPOBOJAUTH PAcUETHl Ha
OCHOBaHMM MMEIOLIUXCS JIAHHBIX, AHAIU3UPOBATh pE3yibTaThl U
KOPPEKTUPOBaTh  METOJAbl peumIeHuss C  Y4€TOM  IIOJIY4EHHBIX

pe3yJIbTaTOB

Pemath xadyecTBeHHbIE 3a7aud, TPeOyrOIIME MPUMEHEHHs 3HAHUN U3
pPa3HBIX Pa3AeNioB IIKOJIBHOTO Kypca (DM3UKH, a TaKKe WHTETparuu
3HAHUM W3 JPYTUX [PEIMETOB ECTCCTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAWBaTh JIOTMYECKYIO LENOYKY pacCyKICHUH C ONOpodM Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA

BJIaI[eHI/Ie OCHOBHBIMH METOJaMU HAay4YHOr'o II03HaHHuA,

HCIIOJIb3YCMBIMHU B (1)I/ISI/IKGI nNpoBOAWUTL HPSAMBIC W KOCBCHHBIC




n3MepeHus: (PU3MYECKUX BEJIWYWH, BHIOWpAs ONTHUMAJIBHBIA CIIOCOO
W3MEPEHUsT U HCIIONIb3YSl M3BECTHBIC METOJbI OIICHKH IMOTPEUTHOCTEH
W3MEPEeHUH, TMPOBOJUTH HCCICIOBAHNE 3aBUCHMOCTEH (U3NICCKHUX
BEJIMYMH C UCIOJB30BAHUEM TMPSAMBIX H3MEPCHHH, OOBICHATH
MOJTyYCHHBIC PE3YJIbTaThl, UCHOIB3YSd (QU3MYCCKHE TCOPHHU, 3aKOHBI U
MOHATHS, W JIeJIaTh BBIBOJIBI;, COOJIIOATh MpaBmiia 0E30MacHOTO Tpya
MIpH MPOBEICHUN UCCIIEIOBAaHUN B paMKaxX y4eOHOTO SKCIEPUMEHTa U
y4eOHO-UCCIEeIOBATEIbCKOW  JEATETBHOCTH C  HCIIOJIb30BAHHEM
IU(GPOBBIX  U3MEPUTENBHBIX ~ YCTPOMCTB W JIaDOpaTOPHOTO

obopynoBaHus

ChopmupoBaHHOCT, ~ YMEHHI  aHAIWM3UpPOBaTh M OILICHUBATH
MOCIIEJICTBHS OBITOBOM M MPOW3BOJACTBEHHOU JIEATEIHPHOCTH YEIOBEKa,
CBSI3aHHOW C (PU3MYECKUMHU NPOILECCaMH, C TMO3ULUN 3KOIOTMYECKOU
0e30MacHOCTH; MPEACTaBICHUI 0 paLOHATBHOM
MPUPOAONOJIb30BAHUHM, &  TaKKEe  Pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAayKHM W TEXHOJIOTMM JUIA JaJbHEWILIEro pas3BUTHS

4eJI0BEUYECKOr0 00IIECTBA

OBnageHne pa3NMWYHBIMH ~CrocobaMu  paboTel ¢ WHPOpManuei
(GU3NYECKOTO  CONEpXKAHHMA C  HCIOJNB30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JI0OCTOBEPHOCTHU NoJyyaeMoil nudopmanmu

10

CpopMUpPOBAaHHOCT, ~ YMEHHMI  TMPUMEHSTH  OCHOBOIOJIAraIoIINe
aCTPOHOMUYECKHE TOHSATHS, TEOPHUH M 3aKOHBl [ aHajiu3a u
00BsicHEeHUs] (PU3UYECKUX MPOIECCOB, MPOUCXOMASIINX Ha 3BE3NAX, B
3BE3HBIX CHUCTEMAaX, B MEXIaJlaKTUYECKOW cpeze; JABMKEHUs

HEeOECHBIX TEJI, DBOJIOLIMY 3BE311 M Beenennon




HEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMbBIX HA EI'D
1HO ®PU3UKE

Kon
pa3nena
/TeMBbI

Kon
3JIEMEHT
a

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUS

1

MEXAHUKA

1.1

KMHEMATHUKA

1.1.1

Mexann4deckoe JBUXKCHUC. OTHOCUTEIHLHOCTh MEXaHUYSCKOIO

nemxkennsa. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

TpacKTOpHA

E& panmyc-BekTop:
Fle)={xlr) ¥(r)=(r)),

TPaeKTOpI,

IepeMelleHIIe: ’(}
AF =7(t) -7 (t) =1, -1, = *
= (Ax, Av.A2),

IIyTb.

CroxeHe HEPSDIEIHEHIIfIZ

Ny =0, + 4

1.1.3

CKopocCTh MaTEpUAIBHONU TOYKHU:
AF
At

=n= [Ux.UJ,.U__].

0=

Ar—

Ax ,
v, =—| =X/, aHalOTHU4HO v, =Y/, U.=Z,.
Aty '

CrnoxeHHe CKopocTeil: 5, =0, + 0, -

Brruncnenue nepemMenieHus U NyTd MaTepuaibHON TOUKU MpU
MPSIMOJIMHEITHOM JBHKEHUHU BJIOJIb OCH X 110 TpaduKy

3aBHCUMOCTH Vx(t)

1.1.4

. . AU -,
VCKOpeHIe MaTepHaIbHOIl TOIKIL: d = i"-_L =0/=(a,.a,.a,).
T larso o

Au P .
a =—2* =(v,).". aHanormHo a, =(v, )’ a.=(v.)"
AL {40 ' oo T

1.1.5

PaBHOMEpPHOE IPAMOIIMHENHOE IBUKECHHUE:




X(t) = xg + Vpyt

Ve (t) — vgx = const

PaBHOYCKOpEHHOE NPAMOIMHENHOE ABUKECHUE:!

-

a.t
x(t)=x, +u,t +"T

v (t)=u, +at

a, = const

UJEI - Lf‘f = EH.T ['\"-2 _"“’-1]

[ N
HPII IBIDKCHIINI B OIHOM HaIIPABICHIN IIVIE S = %-F

e

1.1.7

CBoOogHoe majieHne. Y CKOpeHrue CBOOOTHOTO TaCHUSI.

Vi

O Xo X

JIBrokeHue Tela, OpOIIEHHOTO MO YITIOM 0 K TOPU30HTY:

-
-

".ﬁ.‘(r) =x;+U, f=x,+U,cosa-f
e ,
V() =y, + vyt +& =y, tusina-f— g
: 2 2
v (t)=uv, =u,cosa

v.(t)=v,, +g1f=v,5ma— gt

KpHBOJ’IHHCﬁHO@ JABWKCHUC. ILBI/I)KGHI/IC MaTepHaHLHOﬁ TOYKH

10 OKPY>XHOCTH.
Vrinosas u nuHelHas CKOPOCTb TOYKH:

v = wR




[Ipu paBHOMEPHOM ABUKEHUH TOUKH MO OKPY>KHOCTH
21

]
w T TV

LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:

[TonHoe yckopeHue MaTepuaabHOW TOYKH

1.1.9

TBépI[OC TCJIO. HOCTyrIaTeJ'ILHOG " BpaliaTCJIbHOC IBHIKCHHC

TBEPJOTO TENA

1.2

JUHAMUKA

1.2.1

HNuepumansubie cucrembl otcuéra. [lepBriii 3akoH HeroToHa.

[Tpunin otHOCcUTENLHOCTH ["anunes

1.2.2

Macca Tena. IInoTHOCTE BeliecTBa:

m

P=7

1.2.3

Cuna. IlpuHUIMN cyneprnosunmu Cui:

- - -

FpaBHOL[eﬁCTB =F +F+..

1.2.4

Bropoii 3akon Herotona: miist matepuanbHoi Touku B UCO

>
>

Fl = ma,

Ap = FAtupu F = const

1.2.5

_—f{{

Fl? ﬁ?l

Tperunii 3akoH Hpl0TOHA 111 MATEPUAIIBHBIX TOYEK:

>

Fiy = —Fy

1.2.6

3aKOH BCEMHUPHOTO TSITOTEHUS: CHWJIBl TPUTSKEHUS MEXKITY
TOYEYHBIMU MacCaMU paBHBI
mim;
RZ

F=aG

Cuna TSDKECTH. L[CHTp TSOKECTH Tena. 3aBUCHMOCTH CHIIBI
TS’KECTH OT BBICOTHI h Haa NOBECPXHOCTHIO INIAHCTHI paanyCoM

RO:
GMm

9= Ry + )2




Cuna ynpyroctu. 3akoH ['yka:

1.2.
7 F, = —kx
Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUus CKOJIbKEHUS:
F;'p = uN
1.2.8
Cuia TpeHust OKOSI:
E, < uN
Koaddunment tpenus
JlaBnenue:
1.2.9 _F
P=7%
1.3 CTATHUKA
o
F
1.3.1
MoOMEHT CuJIbl OTHOCUTEIFHO OCH BPALCHHUS:
[M| = Fl, rae 1 — miie4o cusibl F OTHOCHTEIBHO OCH,
npoxopsuieit uepes Touky O neprneHIuKyJIIpHO PUCYHKY
Hentp macc Tena. LleHTp Macc cucTeMbl MaTEpUAIIBHBIX
TOYEK:
- myry + myry+...
M =
132 m; + my+...
B onHOopoaHOM Mo TShKECTH
(g = const)
LEHTP Macc TeJla COBIAJIAET C €ro LEHTPOM TKECTH
1.3.3 VYcnosus paBHoBecus TBEpaoro tena B MCO:
1.34 3akoH [lackans
JlaBiienue B )KuakocTH, nokoseics B UCO:
1.3.5
P =Po +pgh
3akoH Apxumena:
1.3.6 ; -

Fapx = —Pyyrrecn » €CIIM TEIO M XKUAKOCTH nokosTcs B UCO, o




FApx = pIVonirecn

VcaoBue niaBaHus Tl

1.4

3AKOHbI COXPAHEHU B MEXAHUKE

1.4.1

NmMnynbec MmaTepuanbHOW TOYKH:

p =mv

14.2

NmMnynbec cucTeMsl Te:

- - -

p=p+pt+..

1.4.3

3aK0oH U3MEHCHUSA U COXpPaHCHUA UMITyJIbCA:

B ICO

- -

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHeLUHAt+- "
B UCO , ecin

Ap = A(py + pp+...) =0, eciu

- -

FlBHeLLIH + FZBHemH+- .=0

PeaxkTuBHOE NBMXKEHUE

1.4.4

F
1;'<x‘

PaGora cunbl Ha ManoM NEpEeMCIICHUN:

:1=|}?'|-|.if|-c05 a=F, - Ax

1.4.5

«’

)
MOIHOCTB CUIIBL: €CIIX 3a Bpems At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTH CHUJIBI

p-4
At

=F-u-cosa
Ar—

1.4.6

Kunerndeckas sHeprusi MaTepuaJbHON TOUKH:
mv?  p?
EKI/IH = =

2 2m

3aK0OH M3MCHCHHUS KHHETUYCCKOM SHECPIruu CUCTCMbIL




MatepuaiabHbiXx Touek: B UCO AEkun = Al + A2 + ...

1.4.7

IloTennmanbHast OHEPIu-i:
JJI1 TIOTCHIHAJIBHBIX CHJI

Ay = E1n0TeHu - E2r10TeHu_= AEHOTel-m

IloTenunanbHast SHEPIUia MaTepHaHBHOﬁ TOYKHU B OAHOPOJHOM
TI0JIC TAXKCCTHU!

ErmTeHu = mgh

[MoTennmansHas 3HEPTHsI YIPYro 1eHOPMHUPOBAHHOTO TEJIA:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHCHHS MEXaHUYECKOW SHEPTHH:
Euex = Exim * Enorern
B IICO AEyex = Agcex menoresn. cun,
B IICO AE,ex = 0, eCIIH Agcex menorerm. cux = 0

1.5

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

1.5.1

l"apmonnueckue KoseOaHus MaTepuaabHOU TOYKH.
AwmmuTyna u ¢asza xonedbanuii. Kuaematnueckoe onvcaHue:
w(f) = Asin( @t +o,).
v () =x/'.
a(f)=(v,),=—o"x() = a, +&'x=0,
IZI€ X - CMELICHHUE U3 PABHOBECHS.
JlnHamu4ueckoe onucaHue:

ma, = —kx, rae k = mw?

OTO0 3HAYUT, YTO

E, = —kx.

OHepreTHyecKoe OIHACaHUE (3akoH COXpaHEHHUS

MEXaHUYECKON IHEPTUN):

-

}JM+£_}JE{M_FG& _

2 2 2 2

CBs3b AMIUIMTYIbI KoJieOaHui CMCIICHUA MaTepHaHBHOﬁ

TOUYKH C aMIUTUTyIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS :

Upee =0, a_ =04




Ilepuox u yactoTta KoneOaHMi:

r=2_1
0 Y

Hepﬂoz[ MaJlbIX CBO60)1HBIX KoJIeOAaHMI MaTEeMaTHYECKOIO

MAasiTHHAKA:
1.5.2 ]
IT'=2m|—
g
[lepuoxa cBOOOIHBIX KOseOaHUI MPY>KUHHOTO MAsITHUKA:
m
T =2n|—
k
1.5.3 Breinyxnennsie konebanus. Pesonanc. PesonancHas kpuas
[Tonnepeunsie Hu MPOJOJIbHbBIC BOJIHEI. CkopocTh
pacnpoCTpaHeHUs U JJIMHA BOJIHBI:
v
1.54 1=y =2
v
WNuTepdepentus u nudpakuus BoiIH
1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVIJIAAPHAS ®U3UKA. TEPMOJINHAMUKA
2.1 MOJIEKVYIJISIPHAS ©OU3UKA
Mogenu cTpoeHus ra3oB, KUAKOCTEW U TBEPABIX Tel. Ilycts
TepMOJMHAMHUYECKass cucTtemMa (Teno) coctouT u3 N
211 OJIMHAKOBBIX MOJIEKYJI. Toraa KOoJu4ecTBO BEIleCTBa
N m
V== rae N, —uuciao ABorajpo, m — Macca CUCTEMBbI
A
(Tema), p — MoIsipHas Macca BeleCTBa
2.1.2 TermnoBoe IBM)KEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BsanMoelicTBue yacTHI] BENlecTBa
2.14 Huddysus. bpoyHoBckoe nBrKeHUe
2.1.5 Monpens uneanpaoro raza B MKT
CBs3b MEXKY JIaBJICHUEM U CPEIHEH KMHETUYECKON dHEPruei
2.1.6 MOCTYNATEIbHOrO0 TETJIOBOTO JBUKEHUS MOJIEKYJ UI€AIbBHOTO

ra3a (ocHoBHoe ypaBHeHHe MKT):




=-—mgw- =
o 3

W

=N &y

1 7 2
3 2 3

y
|
-l
1
\
rae m0 — macca OJJHOM MOJICKYJIBI,
N

TL=V

- KOHOCHTpAUA MOJICKYJI

2.1.7

AbcomoTHas Temmiepatypa: T =t +273K

2.1.8

CBs3b TEMIEPATYpPBI I'a3a CO CPEAHEN KHHETUYECKOM IHEPTrUen

MMOCTYIIATCIIbHOI'O TCINIOBOI'O ABUKCHUSA €T'0 MOJICKYII:

f 2
£ =Im‘“‘ﬂ =Ek]‘“
L 2

e 2

VYpasuenue p = nkT

2.1.10

Mopaenb ueansHOTO Ta3a B TEPMOIMHAMHUKE:

| Vparerme Merreneesa — Kianeiiposa
| BelpaskeHHe [U11 BHYTPeHHEH 3HepIHH

VpapHeHne MeHneneera — KianmelipoHa (mpuMeHHMEBIE (OpMEI

JAIIICII):

pV=""RT =vRT =NkT, p=PRL

K K

BelpaxeHne U1 BHyIpeHHell sHeprii oIHOATOMHOTO HIeaTbHOIO
raza ([IpIMeHIMEIe (OPMEI 3aIIICH):

U=3vRT =2 =3 Rr —ve 7= 3 p1
2 2 2 voo2

2.1.11

3aKoH ,HaJ'IBTOHa JJIA JaBJICHHA CMCECH PA3pPCIKCHHBIX I'a30B:

p=p+p+..

2.1.12

N3onporieccsl B pa3peKeHHOM Tra3e ¢ MOCTOSIHHBIM YHCIOM
Mouiekyn N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,

n3zoxopa (V = const):

= const




n3zobapa (p = const):
vV

— = const

T
I'paduueckoe npeacrasieHue u3omnpomecco Ha pV-, pT-u VT-
JuarpaMmax.

OO0beIMHEHHBIN Fa30BbIA 3aK0H:
pV

— = const
T

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCBIHICHHI)IG W HCHACBIMICHHBLIC  IIapBbl. KauectBennas

3aBUCHMOCTDH IINIOTHOCTHU W IOABJICHHMA HACBIIICHHOI'O Iapa OT

2113 TEMITEpPaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIEHHOTO
napa
Braxxnocts BO3ayXa.
OTtHOCHUTENILHAS BIAXKHOCTD:
2114 g P (D
B pHaCbmmapa(T) B pHaCbl]_ul'lapa(T)
5115 N3MmeHeHue arperaTHBIX COCTOSIHMM BEIECTBA: UCHApeHUE U
o KOHJICHCAIIHsI, KUTICHHUE KUJIKOCTU
5116 W3MmeHeHue arperaTHBIX COCTOSIHMM BeIlleCTBa: IUIABJICHUE U
o KpUCTAJITU3aLus
2.1.17 [IpeoOpazoBanue 3HEpruy B (ha30BBIX MEpPEeXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TermnoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 Bnuytpennsisa sneprus
Temonepenaya kak cnoco0 U3MEHEHUSI BHYTPEHHEH dHEPTrUU
223 0e3 coBepiieHus padoThl. KOHBEKIMS, TEMJIOMPOBOIHOCTD,
U3ITydeHUe
KonnuecTBO TENMIOTHL.
224 VY aenbHas TEIUIOEMKOCTh BEIIIECTBA C:
Q = cmAT
VYnenwpHas Temiora napoodopazoBanus L: Q = Lm.
2.2.5 VaenbHas TerioTa miaBieHus A: Q = Am.

VY nenpHas TEMiaoTa CropaHus TOIUMBa q: Q = gm




2.2.6

DnemeHTapHas paboTa B TEPMOAMHAMUKE:

A = pAV

Bbruncnenne pabotsl mo rpaduky mpouecca Ha pV-

AuarpaMmme

227

[IepBrlii 3aKOH TEPMOANHAMUKH :

Q12 = AUsz + Ay = (U — Uyp) + Agy

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

2.2.8

Bropoii 3akoH Tepmonnnamuku. HeoOpaTtumble nporeccs

229

[TpunMne! neiictus TermnoBbix MamuH. KIT/I:
9]

o, @)

ZUHATD ZOHATD ZHATD

'r]=

2.2.10

Maxkcumansnoe 3Hauenue KII. [ukn Kapno:

oo — Tien T,

Harp

T

uarp Tm

=1 Zxem

}?TEIX'T'[:T[I\M =

2.2.11

ypaBHCHI/IC TEIIOBOro OajaHca:

Q1+Q2+Q3+:0

SJIEKTPOAMMHAMUKA

3.1

DJIEKTPUYECKOE I10JIE

3.1.1

OnexTpuzanus Tel U €€ MpOsBIEHUSA. DIEKTPUUECKUN 3apsil.
JlBa Buaa 3apsa. OJIEMEHTAPHBIM 3JIEKTPUYECKUH 3apsi.

3aKoH COXPAHCHUS IJICKTPUICCKOT'O 3apsia

3.1.2

BsaumoperictBue 3apsnoB. Todyeunsle 3apsaasl. 3akoH Kynona:
B OJTHOPOJHOM BEILECTBE C AUIIEKTPHUUECKON

MNPOHUIACMOCTBIO &

1 _|q1|".;":

F — k |q1 | i |1q2 — L
g 4neg, i

Onektpuueckoe mnosie. Ero nelcTtBue Ha 3lIEKTpUYECKUE

3apsaabl

3.14

Hanpspk€HHOCTD 31EKTPUYECKOTO MOJS:

N F

Qrpo6ubrit




Ilone Toueunoro 3apsaaa:

q
Er = kT_Z
OZTHOPOJHOE I10JIE:
E = const.

KapTtuns! nuHMN HaNPsHKEHHOCTH ATUX MOJIEH

3.1.5

IloTeHuMaaIbHOCTH SJICKTPOCTATUYCCKOI'O TOJIA.

Pa3zHoCTh NOTEHIIMATIOB W HAIIPSIKEHHUE:
Az = q(P1 — ¢2) = —qAp = qU.
[ToreHmanbHas 3HEPTHs 3apAia B JJIEKTPOCTATUYECKOM TOJIE:
W =q¢
A=—-AW

IloTenmman QJICKTPOCTATHUYCCKOI'O I10JIA:

o=2
T q

CBsi3p HaNpsHKEHHOCTU TOJSI U PAa3HOCTU TMOTEHIMAJIOB [T

OJIHOPOAHOrO ueKkTpoctatndeckoro nosst: U = Ed

3.1.6

[TpuHIMI Cynepro3ULUH IEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.
VYcnoBue paBHOBecHs 3apsA0B: BHYTPU IPOBOAHUKA

Et=0

BHYTPH M Ha IIOBEPXHOCTH IPOBOJIHUKA () = cONst

3.1.8

JAMPIEKTPUKU B AJIEKTPOCTATUYECKOM ToJie. J{uanexkTpuyeckas

IIPOHUIIACMOCTb BCIICCTBA €

3.1.9

Konaencarop. D1eKTpo€MKOCTh KOHAEHCATOPA:

q
C==+
U

BJ'ICKTpOéMKOCTL IUIOCKOI'O KOHACHCATOPA:

£gyS
=——=¢&(y

d

3.1.10

Hapannenbﬂoe COCANHCHUC KOHACHCATOPOB:

q= CI1+QZ+---:U1 = Uz :"'JCHapaJIJI_Cl+CZ+'"




HOCHCHOB&TGJ’IBHOG COCMHCHNUC KOHACHCATOPOB:

11 1
U=Ui+Uzg1=G2 = ==t
nocn

OHeprus 3apsKEHHOr0 KOHJIEHCATopa:

3.1.11 U CU? 2
2 2 2C
3.2 3AKOHBI ITTOCTOAHHOI'O TOKA
Cuia Toka:
=24
3.2.1 At a0
[Tocrosinnbiii TOK: I = const
Jns mocrostHHOTO TOKa q = It
320 VYcnoBus CyiecTBOBaHMS 3JIEKTPUUECKOTO TOKA.
o Hanpsoxenue U u OJIC E
3akon OMa Ju1sl yyacTKa Lenu:
323 [ = u
"R
DnexTpuuecKoe COTPOTUBIICHUE. 3aBUCUMOCTH
COTMPOTUBIICHUSI OJHOPOIHOrO MPOBOJHUKA OT €ro JUIMHBI U
3.24 ceueHHs. Y IeIbHOE CONPOTUBIIEHUE BEIIECTBA.
R l
Hctounuku Toka. 9J1C ucTOYHHMKA TOKA:
ACTOpOHHI/IXCI/IJI
325 E=—"—-
q
BuyTpeHHee conpoTuBIeHNE HCTOYHHUKA TOKA
3akoH Oma a5 OJTHOW (3aMKHYTOH) 3nekTpudeckoit nenu: E
= IR + Ir, oTkyna
[ = E
" Rr
3.2.6
E.r
= R
3.2.7 [lapannenbHoe coeAMHEHUE TPOBOAHHUKOB:




I=I1+12+..,Ul=02=_,,

1 1 4 1 +
Rnapann Rl RZ

HOCHGHOB&TGHBHOC COCAUHCHUC ITPOBOJHNKOB!
U=Ul1+02+.,[1=12=..,
RHOCJI = R1 + R2+

3.2.8

Pa6ora snexrpuueckoro Toka: A = [Ut.
3akoH /xoyns — Jlenna:

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

329

MOH_[HOCTL QJICKTPHUYCCKOI'O TOKA:

TemnnoBas MOIITHOCTB, BbIACIACMAs Ha pE3UCTOPEC:
2
1p_U r
P=['R=—-=]U
R

MoniHoCTh UICTOYHHUKA TOKA':

Ar—l

3.2.10

CBo0OOIHBIE HOCUTEIM  DJICKTPUYECKUX  3apsjioB B
MPOBOJIHUKAX.  MeEXaHW3Mbl  TMPOBOJMMOCTH  TBEPIBIX
METaJIJIOB, PAacTBOPOB W PACIUIABOB JJIEKTPOJIUTOB, Ta30B.

[HonynpoBoauku. I101ynpOBOJHUKOBBIN 11O

33

MAT'HUTHOE I1OJIE

3.3.1

Mexanudeckoe B3auMOJIEUCTBE MAarHUTOB. MaruuTHOE MOJIE.
Bexrtop MarHuTHOM wMHAyKnMH. [IpuHIMI cCynepno3unuu

MAaTrHUTHBIX [OJIEH:

B == B 1 + Bz + .
Jluann wHAYKIMW MarHuTHOro mnoss. KapTuna nmHUMER
WHIYKIUU MAarHUTHOTO HoJIA IOJIOCOBOT'O u

HOI[KOBOOGP&?»HOFO IIOCTOAHHBIX MaroHuToB

332

OneiT Opcrena. MarHutHoe MoJ€ TNPOBOAHMKA C TOKOM.




KapTI/IHa JTMHAMN HUHAYKOUHW MAr"iiuTHOIO II0JIA JJIMHHOI'O
IpsAMOro NMpoOBOJHHUKA U 3aMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHMKA,

KaTyliKu ¢ TOKOM

Cuta Amriepa, e€ HanpaBJICHUE U BEJIMYMHA!

333 F, = IBlsina , rA€ 0. — yrojl My HallpaBJICHUEM IIPOBOJIHUKA U
BEKTOpPOM B
Cuna JlopeHua, e€ HalpaBJIEHNE U BEINYHMHA:
Fnop =l q | vBsina
334 - -
TIe 0. — yToJI MEXAY BEKTOopamMu v U B
JIBrOKeHUE 3apsKEHHOM 4YacTHUIBl B OJHOPOJHOM MAarHUTHOM
oJie
34 DJIEKTPOMATHUTHAA NHAYKIA
[ToTok BekTOpa MAarHUTHON UHIYKIIUU:
® = B,S = BScosa
3.4.1
34.2 SArnenue anexrpomMaruutHoN HHAYKIMH. DJ1C nHIYyKIIMN
3aKOH IeKTpOMarHuTHON uHaykuuu dapanes:
343 E __ AD =—(IJ;
Ar A=
{3\%111'
(#&
O/1C uHAyKIMY B IPSIMOM IIPOBOJIHUKE JITMHOM 1,
344 )

ABMXKXYIIEMCA CO CKOPOCTBIO vV B OJHOPOJHOM MAarHuTHOM

noJe B:

| E; |I= Blvcosa , rlie o — yroa Mexay BEKTOpoM B 1 Hopmasbio n

>
>

K TUIOCKOCTH, B KOTOPOH JIekKaT BEKTOpbl [ uv U ;ecnu | L B,

-

uvlB,t0 | E;|I=Blv




345

[IpaBuiio Jlenma

NHIyKTUBHOCT:
. D
1
3.4.6 wm O = LI
Camounnykuus. IC caMOMHIYKITUU:
A
E,=—L—| =-LI
Atly o
DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:
34.7 W = LI?
)
3.5 OJIEKTPOMATHUTHBIE KOJIEFAHUA 1 BOJIHBI
KonebarenpHblit  kOHTYp. CBOOOAHBIE AIIEKTPOMATHUTHBIC
Kose0aHus B UeaIbHOM KOJieOaTeTbHOM KOHTYpE:
[4() = Gumesin( ot + )
]I['r:] =q, =g, cos|of+@,)=I__ cos(at +q,)
3.5.1 ®opmyna ToMcoHa:
T = 2nVLC , OTKyna
-2t _ 1
W ===
CBsi3b aMILTUTY/IBI 3apsiia KOHJEHCATOPA C aMIUTUTYI0M CHIIbI
TOKa TMPU CBOOOJHBIX SJICKTPOMATHUTHBIX KOJIICOAHUSX B
UJeaIbHOM KOJIe0aTebHOM KOHTYpE:
I
gm — man
o
35 3aKOH COXpaHEHHsI YHEPrUUd B WJACAIBHOM KOJeOaTeIHbHOM
o KOHTYpe:
3.5.3 Brinyx1eHHBIC 27IEKTpOMarHUTHBIE KoJiebaHus. Pe3oHanc
354 [lepemennsrii Tok. [IpousBoacTBo, mepenaya u noTpedIeHHe




ANEKTPUYECKON SHEPTrUn

cut LI* cU? LI’
+ = =T — =X — const.
2 2 2 2

CBolicTBa QJICKTPOMArHUTHBIX BOJIH. Bzaumnuas OpHUCHTaUA

BCKTOPOB B 3HeKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC!

355
E1lBlc
3.5.6 [IIxamna 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsMonuHeHOE pPacIpoOCTpaHEHUE CBETA B  OJHOPOIAHOU
cpene. Toueunbrit ucTouHUK. JIyd cBera
3aKOHBI OTPAKEHUS CBETA.
a=p
3.6.2
alp
T7777 777777
3.6.3 [Toctpoenune n300pakeHuil B IIIOCKOM 3epKalie
3aKOHbI PEJIOMIICHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
AOCOITFOTHBIN MTOKa3aTeh MPEITOMICHHS:
c
Nage = —
abc v
OTHOCHUTENBHBIN MTOKA3aTENb PETOMIICHHUS:
Ny, Vp
Norw = — = —
3.6.4 1 V2

Xox J1yde B Ipu3Me.
\"1 = \"2 . Hl}'l = HJ}'J
CooTHolIEHNE YacTOT M COOTHOIIEHHWE JUIMH BOJIH IIpH

nepexoac MOHOXPOMATHUYCCKOrO CBC€Ta 4YEpE3 TpaHULLY




pasaciia IByX OIITUYCCKHUX CPCA:

3.6.5

nHy<mn 1y

ny

Clnp

IlonHOE BHYTpEHHEE OTpaXKEHUE.

Hpez[eanLIﬁ YI'oJI TOJIHOTO BHYTPEHHET'O OTPAKCHUA:

. 1 np
Sinay, = =—
nOTH ny

3.6.6

Cobupatonue M paccedBarolIde JIMH3BL. TOHKas JUH3A.

DOKyCHOE PaCcCTOSTHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI:

3.6.7

®dopmysia TOHKOM JIMH3bI:

+

Q|
Y
T -

VBenuueHue, JapacMoe JIMH30M:

h 1f1
'=w="a

F

F\ h

7

g

B ciyuae pacceuBaronieit TuH3bI:

D0 = F =—0,

1
D

[ f1
r=—=-—-1
d

3.6.8

Xox my4a, MPOIIEAIIEro JIMH3Y IO IPOU3BOJIBHBIM YITIOM K
e¢ riaBHOM onTuueckoil ocu. IlocTtpoeHune wu300pakeHUi
TOYKM M OTpe3Ka NpsIMOM B COOMPAIONIMX M PAcCEHBAIOLINX

JIMH3aX U UX CUCTCEMax

3.6.9

CDOTOE[I'IHapaT KaK ONTHUYECKUH HpI/I60p. I'ma3 kak onruyeckas




CHUCTCMa

3.6.

HNurtepdepennus cBera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
Ha0II01eHUs MaKCHUMYMOB u MUHUMYMOB B
UHTEp(PEpEeHIIMOHHON  KapTUHE OT JBYX  CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MAaKCIMYMEI — A=2m—, m=0*1+2 +3 _

A
MITHIIMYMET — .i={2m+1_];, m=0,+1,+2 +3

e

3.6.11

Hudpakus  ceera. [udpakuumonnas pemérka. YcioBue
HaOJIOJECHUS TIJVIABHBIX MAaKCUMYMOB IpH HOPMaJbHOM
MaJieHU MOHOXPOMAaTHYECKOI'O CBETa C JJIMHOM BOJIHBI A Ha
peméTKy ¢ nepuogom d:

dsingy, =md,m=0,+/-1,+/-2,+/-3,..

3.6.12

Jucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

4.1.1

I'umoresa M. [lnanka o kBantax. @opmyna [Inanka: E = hv

®otonbl. DHEeprus GoToHa:

Nmnynee ¢poToHa:

4.1.3

dororpdext. Onwitel A.I'. CtoneroBa. 3akoHsl hoTodddexTa

4.14

VYpasuenue DitHmreiHa 17151 GoTodddekra:
Egorona = ABBIXOAA + Eyyumaxs» TIC ,
hc
7:
hc

Ay

E(l)OTOHa =hv =

ABbIXO,Ela = thp =

2
Mmv~max
Exuumax = 2 = eUsay

4.1.5

[laBiienue cera.




Z[aBJ'IeHI/IC CBCTA Ha ITOJIHOCTBIO OTPAKAOIIYIO ITIOBCPXHOCTH U

Ha MOJTHOCTHIO MOTJTOMAI0ITYHO ITOBEPXHOCTH

4.2 OU3NKA ATOMA
4.2.1 [Inanerapnast MoJiesTb aTOMa
[Toctynatel bopa. M3nyuenue u moruyomnieHue (GOTOHOB MpHU
492 Iepexo/ie aToMa C OJHOTO YPOBHS SJHEPTUU HA JPYTOM:
o he
:I.F"b-"m" = = |E1r _Em|
“mn
JIuHeityaTbie CIEKTPBI.
423 CrexTp ypoBHEH 3HEpruu aTomMa BOJA0POIa:
—13,63B
E =—— n=1273, ..
e
4.3 OU3NKA ATOMHOI'O A1PA
431 Hyxnonnas moxens snapa I'eitzenOepra — MBanenko. 3apsf
o sapa. MaccoBoe uncio saapa. M3oronsl
PannoakTuBHOCTD.
Anbda-pacnan;
A, A4 4
ZX—75Y+3He
bera-pacnan.
430 DNEeKTPOHHBIN B-pacna;
A A 0 -
XY + je+v,
[TozutponnsIii B-pacnan:
A A 0= , .,
sX—= Y + je+ v,
I'amma-usiyuenue
3aKOH paJIMOAaKTUBHOIO pacnaja:
-t
433
[Iycth m — Macca paanoakTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
434 SnepHblie peakuuu. Jlenenue u CUHTES A1€p




YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIbHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA
®wusuka : 10-i1 kinace : yriyonénublii ypoBeHb: yueobnuk / B.A. KacpsHoB. —
Mockaa : IIpocsenienue, 2025.

®wuzuka : 11-if knacc : yrinyon€Hnbii ypoBeHb: yueOHUK / B.A. KacbsHOB. —
Mockaa : IIpocsemienue, 2025.

METO/IUYECKHUE MATEPHUAJIbBI JUISI YUUTEJISA
®wusuka: 10 kmacc: 6a30BbIi U yrayOiaeHHbIH ypoBHU: yaeOHUK / . Sl.Msikues,
b.b.byxosues, H.H.Corckuii: mox pen. [TapdentreBoii H.A.- Mocka:
[Ipocsemienue.

®dusuka: 11 knacc: 6a30BbIN U yriayOieHHbIH ypoBHU: yueOHUK / ['. . Msikuiiies,
b.b.byxoBues, B.M.Hapyrun: nox pen. [lapdpenrsrenoit H.A.- Mocka:
[Ipoceenienue.

®uzuka. [loypounsie pazpadorku. 10 kiacc: 0a30Bbli U yrayOJIeHHBIN YPOBHH /
10.A. Caypos.

®dwusuka. [loypounsie pazpadborku. 11 kiacc: 6a30BbIi U yrayOJIEeHHBIN YPOBHH /
IO0.A. Caypos.

Co6opnuk 3amau no pusmke: 10-11 kmaccer: A.I1.PeiMkeBuy, I1.A.PeiMkeBuY.
Mockaga: Ipoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuoreka [{OK https://lesson.edu.ru/03/07

Poccuiickas sanekTpoHHas mkona https://resh.edu.ru/for-teacher
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