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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpelHEro o0IIero oopa3zoBaHus pazpadboTaHa
HAa OCHOBE TIOJIOKEHUH U TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpazoBarenbHON mporpammsl, npeactaBieHHbIX B @I'OC COO, a takxe ¢ yuéToM
denepanbHOlt pabouedt mporpaMmbl BocnuTaHus W KoHuenmuu mpenojaBaHus
yueOHoro mnpeamera «®duszuka» B oOpazoBaTenbHbIX oOpranuzanusix Poccuiickoi
®denepanuu, pealiu3yoX OCHOBHbIE 00pa30BaTeIbHbIEC TPOTrPAMMBI.

[Iporpamma mo ¢usuke omnpeaenser o00s3aTelibHOE MPEAMETHOE COJIEp)KaHUE,
YCTAaHABJIIMBAET PEKOMEHAYEMYIO IMOCJIEAOBATEILHOCTh HM3YyUYEHUSI TEM M Pa3feiioB
y4eOHOTO TIPeAMETa ¢ YIETOM MEXITPEIMETHBIX i BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH
y4eOHOTO TMpoIecca, BO3PACTHBIX OcoOeHHOCTeH oOydaromuxcsa. I[Iporpamma Mo
bu3uke Na€r MpeacTaBlICHUE O LENAX, COACpPKaHUM, OOIIeH cTpaTeruu OOydeHUs,
BOCIIMTAHUS U Pa3BUTHUsSI 00YUaAIOIINXCS CpeicTBaMU yueOHoro npeameta «Dusrkay Ha
yIiyOJIEHHOM YpOBHE.

N3yuenue kypca ¢hu3uku yriyOiaEéHHOTO YPOBHS MO3BOJISIET peau30BaTh 3a1aun
npodeccruoHanbHON OPUEHTAIINK, HAPABIICHO HA CO3/IaHUE YCIIOBUH JJISl IPOSIBIICHUS
CBOMX MHTEIUICKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXJbIM O00YyYarolmuMcs,
KOTOpbIE  HEOOXOAWUMBI  JIJIi  TPOJOJDKEHHs 00pa3oBaHHs B OpraHU3allUgx
npodeccuoHanbHOTO  00pa3oBaHUs 10  PA3IUYHBIM  (U3UKO-TEXHUYECKUM U
WHKEHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo usuke onpeaessitorcsl MIaHUPYEeMble pe3yJIbTaThl OCBOCHHS
Kypca (HU3MKM Ha YpOBHE CpelHero oOmero o0pa3oBaHUs: JIMYHOCTHBIE,
MeTanpeaMeTHbIe,  TpeaMeTHbie  (Ha  yrayonéHHom  ypoBHe).  Hayuho-
METOJIOJIOTUYECKOM OCHOBOM Juisi  pa3paOOTKH TpeOOBaHUM K JIUYHOCTHBIM,
METaNpeIMETHBIM U  TPEAMETHBIM  pe3yJbTaraM  OOydYarolmuXxcsi, OCBOMBIIUX
nporpamMmy 1o (pu3nke Ha ypoOBHE CpeIHEro oOuiero oOpa3oBaHUs Ha YriayOJEHHOM
YPOBHE, SIBJISICTCSI CUCTEMHO-IESITEIbHOCTHBIN MOIXOI.

[Iporpamma 1o gpu3rke BKIIOUYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha yriayOaEéHHOM YpPOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3yJbTATHI MO TOJIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o hu3mke UMEET IPUMEPHBIN XapaKTeP U MOKET ObITh UCIIOJIb30BaHA
VUUTEIAMH (PU3UKH JJIs1 COCTaBJICHUS CBOMX PA00OUYUX MPOTPAMM.

[Iporpamma 1o (¢u3KMKe HE CKOBBIBAET TBOPYECKYIO WHHUIIMATUBY YUHUTEIEH U
PEAOCTaBISECT BO3MOXKHOCTH JIJIS peanu3allui pa3InuyHbIX METOIUUYECKUX TTOJIXO0B K
npenojaBaHui0 (UMUMKW Ha YIIYOJIEHHOM YPOBHE TMPU YCJIOBUU COXPaHCHHS
00s3aTEIbHON YaCTH COJEPKAHMS Kypca.

du3nka KaKk Hayka 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYMAasi B KaueCTBE
y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIH BKJIaJ B CUCTEMY 3HaHUH 00
okpyxatomieM wmupe. IlkonbHbIE Kypc GU3MKM — CHCTEMOOOpa3ylomMi aJis
€CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B
OCHOBE TPOIECCOB M SIBJICHWW, HW3y4aeMbIX XUMHEH, Ouojoruen, Quandeckoit
reorpadueit u actpoHomuei. Vcmonap30BaHne M aKTUBHOE MPUMEHEHNE (PU3MUECKHIX



3HaHUU OMNpEAENUIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN B
cdepe IHEePreTuKkH, TPAaHCIOPTa, OCBOCHHSI KOCMOCA, MOJIYYeHHs] HOBBIX MaTepUalioB C
3aJlaHHBIMU CBOMCTBaMU. M3ydenne Gpu3nku BHOCUT OCHOBHOM BKJIa/a B (GOPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MuUpa oOydarouierocsi, B (QOopMUpOBaHUE yMEHUI
IPUMEHSTh HAYYHBII METOJ] O3HAHUS MPU BBITIOJHEHUHU UMHU Y4E€OHBIX UCCIIEI0BAHUN.

B ocHOBY Kypca ¢pu3uku Ha ypOBHE CpEAHET0 00IIeTo 00pa30BaHus MOJIOKEH PsiT
ujeil, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEU KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COJEPXKUT MaTepual M3 BCEX pasleioB (M3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoea z2enepanuzayuu. B COOTBETCTBUM C HEHW MaTepual Kypca (pHU3UKH
00beMHEH BOKPYT (pusnueckux teopuil. Benymmm B Kypce siBisieTcsi popMHUpOBaHUE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus IpeAnosaracT MUCIOJIb30BaHUE
TYMaHUTApHOT'O MOTEHIMANa (PU3NUECKON HayKU, OCMBICIICHHUE CBS3U Pa3BUTHS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXK€ C MHPOBO33PEHUYECKHUMH, HPAaBCTBEHHBIMH U
HKOJIOTMYECKUMU IPOOJIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc (pusuku yriiy0J€HHOTO YpOBHS
IpPENoJiaraeT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX U TEXHOJIOTMYECKUX
IPUIIOKEHUIN U3YUYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMaTpHuBarOTCs Ha YPOBHE
o0IIMX MPECTAaBICHUN U COBPEMEHHbIE TEXHUUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea Ikonocuzayuu peanusyercss TOCPEACTBOM  BBEACHHUS  AJIEMEHTOB
coJiepKaHMsl, MOCBSIIEHHBIX AKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE
CBA3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTUMM, a TaKke OOCYyX IeHUs MnpodiieM
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHUECKOW O€30aCHOCTH.

OcBoeHME cojJiepKaHUsI MPOrpaMMbl MO (PU3MKE AOJKHO OBITH MOCTPOEHO Ha
IOPUHLKIIAX CHUCTEMHO-JESATENBHOCTHOrO nonxona. [ns ¢usukm peanmuzanus 3THX
NPUHLUIIOB Oa3upyeTcsi Ha MCHOJIb30BAaHUU CaMOCTOSITENIBHOTO AIKCIEPUMEHTa Kak
MOCTOSIHHO JIEUCTBYIOINIETO PakTopa yueOHOTo mporiecca. s yrimyOnéHHOoro ypoBHS —
3TO CHUCTEMA CAMOCTOSITEIBHOIO YYEHHUYECKOTO HKCIIEPUMEHTA, BKJIIOYAIOLIErO
(poHTaJIbHBIE YYEHUUECKHE OIBITHI IPU U3yYEHUU HOBOT'O MaTepHuala, 1a00paTopHbIe
paboTbl U paboThl TpakTUKyMa. [Ipu 3TOM BO3MOXHBI JBa CrHocoba peanu3aluu
¢uznyeckoro npakTukyma. B mepBoM ciryuae npakTUKyM MpoBOAUTCS OO B KoHIe 10
u 11 kmnaccoB, MO0 Mocje NEPBOro U BTOPOIo MOTYTrOJAUA B KaXKJIOM U3 3THUX KIIACCOB.
Brtopoii cioco0 — 310 uHTErpaius padoT MpakTUKyMa B CUCTEMY JIa0OpaTOPHBIX padoT,
KOTOPBIC MPOBOJIATCS B Mpoliecce u3ydeHus paszena (temsl). [Ipu aTom noa padboramu
NPaKTUKyMa MOHUMAETCSl CAaMOCTOSITEIbHOE HCCIEAOBaHUE, KOTOPOE MPOBOAUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOLIAroBOi HHCTPYKIHUU.

B nporpamme no gusuke cucreMa yHeHUYECKOTO SKCIEPUMEHTA, J1a00paTOPHBIX
paboT W MpakTUKyMa IMpeAcTaBiIeHa €AUHBIM IMepeuHeM. BriOop TeMaTHKu ISl 3THX
BUJOB  YUYEHHYECKUX MPAKTHUECKUX pPabOT  OCYIIECTBISIETCA  yYaCTHHUKAMHU
00pa30BaTeNbHOrO MPOLIECcca UCXO U3 0COOCHHOCTEH MOYPOYHOIO TIIAHUPOBAHUS U
ocHameHus kabuaeta pusuku. [Ipu 3TOM 0b6ecrieunBaeTcst OBIACHUE 00 YIAFOTIIMUCS



YMEHHSIMH MIPOBOAUTD MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEHN
(U3MUEeCKUX BEIMYUH U TIOCTAHOBKY ONBITOB 110 IPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yAeNSETCS PEeIICHUIO paCUETHBIX U KAUeCTBEHHBIX 3a1a4. [Ipu
ATOM JIJIs1 pAaCUETHBIX 3a]1a4 IPUOPUTETOM SIBIISIFOTCS 33J1a4U C SIBHO 33JIaHHON U HESIBHO
3alaHHON (PU3MYECKOW MOJIEIbI0, MO3BOJISIONIME MPUMEHSITh U3yYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jielia Kypca, Tak U MHTETpUPYs MPUMEHEHHUE 3HaHUN
U3 pa3HbIX pas3zenoB. [|Is KaueCTBEHHBIX 3a7]a4 MPUOPUTETOM SBIISIIOTCS 3aJaHUsS Ha
oOBsICHEHHE/TIPE/ICKa3aHne TPOTEKAaHUs (UINYECKUX SBICHUH M MPOLIECCOB B
OKpYy>)Karolen >Ku3HH, TpeOyrommue BbIOOpa (U3MUECKON MOJIENU A CHTyalluH
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY
o0ecreyeHno yuyeOHoro mpoiecca Kypc (GU3UKK YIriIyOJIEHHOIO YPOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs JIOJDKEH H3Y4aTbCAd B YCJIOBHUSX MPEIMETHOTO
kabuHera. B kaOuHeTe QU3NKH JOJDKHO OBITH HEOOXOIUMOE JabopaTopHOE
0o0opyoBaHuE ISl BBIOJHEHUS YKA3aHHBIX B MporpamMme Mo (pu3MKe yYeHHUYECKUX
OTIBITOB, JIAOOPATOPHBIX PabOT U pabOT MPAKTHKYMa, a TaKXKe JIEMOHCTPAIMOHHOE
obopymoBaHuE.

JleMOoHCTpaMoHHOE 000pyA0BaHUE (POPMHUPYETCS B COOTBETCTBUU C PUHLIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHeYMBAET IOCTAHOBKY IEPEUYHMCICHHBIX B
nporpamMme Mo (PU3MKE KIIIOYEBBIX JEMOHCTpAalMi A HUCCIEIOBAaHUS H3YydaeMbIX
SIBIICHUH U MTPOLIECCOB, YMIUPUUYECKUX U (YyHIAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKHIX
MIPUMEHEHU .

JlabopatopHoe o00OOpymoBaHUE I YYCHUYECKUX MPAKTUYECKUX pabdoT
dopMupyeTcs B BUAe TEMaTHIECKIUX KOMIUIEKTOB U 00€CIIeYrBaETCs B pacu€Te OJTHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTndeckue KOMIUIEKTHI JabopaTOpHOTO
00Opy/lOBaHUsl JOJDKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIh30BAaHUU
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX U3MEPUTEIbHBIX CUCTEM
B BHJIC ITU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

(opMupOBaHHE MHTEpECa U CTPEMJICHUS OOyUYarOIUXCsl K HAyYHOMY U3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUH O HAYYHOM MeETOJe NO3HaHWs U (HOPMUPOBAHUE
HCCJIEIOBATENICKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

(dopMupOBaHNE HAy4YHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HW3YyUeHHsS OCHOB
CTpOCHHMS MaTepuH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUe YMEHUN OOBSCHATH SBJICHHUS C HCIOJIB30BAaHHEM (PU3MUECKUX
3HaHWUU U HAYYHBIX IOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POJIM (PU3UKH [JIs Pa3BUTHS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJOTHII;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyaymiei mpodeccrnoHaIbHOMI
JeSITeNIbHOCTH, CBA3aHHBIX C (PU3UKOM, MOATOTOBKA K JaJbHENIIEeMY 00YUYE€HHUIO B 3TOM
HaIpPaBJICHUH.



JlocTmkeHne S3TUX Iiesield 00ecTeuynBaeTCsl PElICHUEM CIEAYIOMUX 3a1ad B
npoliecce U3ydeHus Kypca (PU3MKU Ha YPOBHE CPEIHETo 00IIero 00pa3oBaHus:

NpUOOpPETeHHE CUCTEMBbI 3HAHMK 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAS MEXAHHUKY, MOJICKYJSAPHYIO (U3HUKY, 3IEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

dbopMHpoBaHWE YMEHUN NPUMEHSTh TEOPETUUECKHE 3HAHMS ISl OOBICHEHUS
bu3nuecKkuxX SBICHUM B TPUPOAEC M JJIsl TPUHATUS MPAKTUYECKUX PEIICHUA B
MMOBCEHEBHOM JKH3HM;

OCBOEHHUE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4y C SBHO 33JaHHON (hU3HUecKoi
MOJIETIbIO, 3afad, MOJAPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO37aHue (DU3HUECKOMN
MOJIETIH, aJIEKBAaTHOM YCIIOBUSM 3aJIa4M, B TOM YKCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

MOHNMAaHNEe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HAa OKPYKAIOIIYIO CPELy;

OBJIAJICHME METOJJaMU CaMOCTOATEIbHOIO IUIAHUPOBAHHUA M IMPOBEJICHUS
(u3NYECKUX HKCIIEPUMEHTOB, aHAJIM3a U UHTEpHpEeTalui UH()OpMALIUY, ONIpeNeICHHUS
JOCTOBEPHOCTH MOJIYYEHHOT'O pPe3yibTaTta;

CO3/IaHHE€ YCIOBUH JJs pPa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH;

pa3BuUTHE MHTEpeca K cdepam MpodeccrnoHalIbHON JesTENIbHOCTH, CBA3aHHOH ¢
bu3HUKO.

B cootBerctBun ¢ TpedoBanusimMu GI'OC COO yrinyOnéHHbIA ypOBEHb U3YUECHUS
yueOHoro npeameta «Du3nkay Ha ypOBHE CPEIHETO O0IIEro 00pa3oBaHus BEIOMPACTCS
00y4aroIUMuUCs, TUIAHUPYIOIMUMU TPOJ0JDKEHUE 00pa30BaHUs IO CHEIHATBHOCTSIM
(U3UKO-TEXHUYECKOTO TIPOQuIIs.

Ha wusydenune ¢uszuku (yriyOJEHHBI yYpOBEHb) Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanus otBoauTcs 340 yacos: B 10 kiacce — 170 vacoB (5 yacoB B Hezento), B 11
kyacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipenyaraempiii B mporpamMme 1o (u3uke TmepedeHb Ja0OpaTOpHBIX U
OPAaKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YYMTEIb J€JIaeT BBIOOP
NpoBeAeHUST JabOpaTOpHBIX pabOT M OMNBITOB € YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHsiil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBHIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UIC€ATbHBIN I'a3, TOUCYHBIN 3apsi).
['unore3a. PU3NYECKUI 3aKOH, TPAHULIBI €M0 NPUMEHUMOCTH. DHU3NYECKas TEOPHs.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepeHne cuiibl TOKa U HAPSHKEHUS B IIENU MOCTOSTHHOTO TOKA MPH MTOMOIITA
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TIPHU IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

Ilepemelienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTe€pUabHOW TOYKH, UX MPOEKIMH HA OCH CUCTEMbI KOOpPAHMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOAHOTO majcHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon um yactora oOpamieHus.
[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIIMAIbHOE) U TI0JIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUYKEHUE CHAPSI0B, LIEIHBIE, IECTEPEHYATHIC U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQDTHL.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0bl uccneoBaHusl IBUKEHUI.

Nnmroctpanys npenesbHOro Nepexo1a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C MCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B paA3PEKEHHOM ITPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABMKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN IBUKEHHSI OJHOTO M TOTO K€ Tela
B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

N3ydeHne HEPaBHOMEPHOTO ABMIKEHHUS C LIEIBIO ONpPEAEICHUs MITHOBEHHOU
CKOPOCTH.

M3mepeHne yckopeHus IpU NPAIMOJIMHENHOM PAaBHOYCKOPEHHOM JBUYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnmenoBanne 3aBUCHMOCTH IIYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBU>)KCHUU.

WU3mepeHre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBU>KeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O MPsAMOM IPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXAY AAJIbHOCTBIO NOJIETA U
Ha4aJIbHOM CKOPOCTBIO TEA.

M3ydeHne IBWKEHHUS Tella IO OKPYKHOCTH C IOCTOSIHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpallieHusi KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHOocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCuéTa (OmpeleseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepraibHON TOYKU.

Tpernii 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTb T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.



Cuia TsiecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/IEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI U OT Teorpaguueckoi mupoThl. JBrkeHre HeOECHbBIX Tel
u ux cryTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylIerocs c
YCKOPEHUEM.

Cuina tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIA TPEHHUS ITOKOS.
Koaddumment tpenus. Cuia conpoTUBIEHUS PU ABUKEHUU TeJa B KUIKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO JIBUKEHUS.

Jasnenue. 'mapocratnyeckoe aasienue. Cuina Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MOANIUITHUKH,
JIB>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmnronenue IBUKEHUS TEJl B UHEPIMAIBHBIX U HEMHEPIIMAIbHBIX CUCTEMaXxX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOAECHCTBYIOIIEH TPUIIOKEHHBIX K TE€TY CHII C TPOU3BEACHUEM
Macchl T€Jla Ha €r0 YCKOPEHHE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMIKEHHUS Opycka IIo
HAKJIOHHOM IJTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
NErKuit OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIUYHUHE YTJIOBOTO Kod(duimeHTa
3aBucHMOCTH Frp(N).

UccnenoBanne aBu)eHUsl Opycka Mo HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yueHnne nBUXKEHUS TPy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKEHHE
TBEpOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl.
CnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.



VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroiiunBoe, HeycToiuMBOE, 0€3pa3InuHOE paBHOBECHE.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHILITEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PACUET CHII YIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 mexaHuxe.

MMnynbc MaTepuaabHON TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBUKEHUH LIEHTpa Macc.

MMiyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnysbca MaTepUaIbHOW TOYKH. lIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaboTta cunabl Ha MajJoM M Ha KOHEYHOM MepemMelnleHuu. I'padpuyeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMAJbHbIE Cuibl. lloTeHumaneHass >Heprus.
[ToTenmuanbHas dHEprust ynpyro nedopMupoBaHHOM MpykuHbI. [loTeHnnanpHas
DHEPIus TeJjla B OJJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loTeHnuanpHas sHeprus reina
B TPAaBUTALMOHHOM IOJI€ OJHOPOAHOro mapa (BHyTpH W BHE Mmapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOThI HEMOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHHUUECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenne bepHymim i WACAIbHOM XKUAKOCTU KaK CIEICTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE BMXEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruy Tella MPU COBEPILIEHNUN PabOTHI.



B3anmuble mNpeBpalieHus KMHETMYECKOM WM INMOTEHUHMAIBHOW JHEPruUd NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUU MpU CBOOOTHOM MaJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenue Cuiibl TATH, CKOPOCTH MOJIENHU DJIEKTPOMOOUIIS X MOIIIHOCTHU CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECUCTBHH.

W3mepeHrne KHHETUYECKOM YJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIUMAILHON HEPTUU MPYKUHBI ¢ PaOOTOM CHJIBI
TpEHUSL.

Onpenenenue padbOThl CHIIBI TPEHHS TPH JABWXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MeEoPUU.

OCHOBHBIE TOJIOKEHUS MOJIEKYIsIpHO-KuHeTHueckor Tteopun (MKT), wux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe ABMKEeHHE. XapaKTep ABHKEHUS
Y B3aUMOJICHCTBMS YaCTHIl BellecTBa. MoOJAEIH CTPOECHMs Ta3oB, JKUIAKOCTEH M
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemiectBa. [locTtostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
ra3a JIBU>KYTCsl XaOTUYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomt0oTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoiieccsl B
UJCATbHOM Tra3e C I[OCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM UM  CpeAHEH  KUHETUYECKOW HJHeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETUYECKOU DHEPTUEN MMOCTYIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHIL.

TexHuYeCKHue YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buieoponuk ¢ 3anuchi0 peaibHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us KuaKocTei.

Mogens onbita llTepHa.

[IpuTsyKeHrE MOJIEKYI.



Mopenu KpucTamIn4eckux penieTox.

HabGmrogenue u vicciieqoBaHUE U30IPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanre Tmporecca YCTAaHOBJIEHHMS TEIUIOBOTO PABHOBECUSA IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOTO Mpolecca (PEeKOMEHJAOBAaHO MCIOJIb30BaHHE
1udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunwl.

Tepmogunamuueckas (T[[) cuctema. 3anaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHeNIHNE 1 BHyTpeHHHE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMUUH, OMUCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauvano TtepmoanHaMuku. (CamMonpoU3BOJIbHAs — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpPaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa v BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HHU3Kasi KOHUEHTpAlWs YacTHll, BBICOKHE
TeMmnepaTypbl. BeipaxkeHue Jisi BHyTPpEHHEW dHEPTUU OJHOATOMHOTO HJEaJbHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cUCTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIJIONPOBOJAHOCTD, U3ITyYECHHE.

KosmuecTtBo TtemnoTel. TemioéMKOCTh Tena. YAenbHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YenbHas TeEIoTa CrOpaHUs
torumBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. I[lonsatue 00
aanabaTHOM IIpoIiecce.

[IepBbIit 3aKOH TepMOIMHAMUKA. BHYyTpeHHs1s1 sHEeprus. KoanyecTBo TeniaoThl
u paboTa Kak Mepbl U3MEHEHUs] BHYTPEHHEW DSHEPTruu TEPMOJIUHAMHYECKON
CUCTEMBI.

BTopoii 3aKk0H TEpMOJAMHAMUKH JJIsI PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJAHHOE
PAaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY JIJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TeII0Ty OT 0oJiee XOJI0HOTO Tena K OoJiee HarpeTomMy 0e3 KOMIeHCAUU
(Knay3muyc). HeobpatuMocTs TpUPOAHBIX TPOIIECCOB.

[Tpunnumne gerictus TeroBbix MamuH. K1/,

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.



DKOJIOTMYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemmoBoe
3arpsi3HEHHUE OKPYKAOLIEH CPEJIbI.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJMIIMOHEP, NU3EIbHBIM M KapOIOpAaTOpHBIN JBUTaTend, napoBas TypOuHa,
IIOJIyYCHUE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TEIUIOBOI0 HAcOCa, yTHIIM3ALUsl OMOOPTraHMYECKOIO TOIIMBA IS
BBIPA0OTKH «TETUIOBOI» U 3JIEKTPOIHEPTUM.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl pH aquabaTHyecKoM pacIupEHUH.

Bo3gymHoe orauso.

CpaBHEHUE yAECNBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHHMSI BHYTPEHHEN SHEPIHUU.

HccnenoBanue annadbaTHOTO mpolecca.

KoMIbroTepHBIE MOIENN TEMIOBBIX JIBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

M3yyeHue B3aMMOCBSI3W DHEPTUM MEXMOJIEKYJISPHOTO B3aWMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUIKOCTEN.

Tema 3. Azpecamnibie cocmoanusn eewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHeHcalus. cnapeHue u KuneHue. Y aenbHas TerioTa
napooOpa3oBaHusl.

HacelleHHble W HEHachllleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIICHHS OT JABJICHUS B
XKUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctauioB. IlnaBiaeHue W KpUCTaIM3aUMs. YJIedpHas TEIUIOTa IIJIaBJICHUS.
Cyb6numarusi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FO#ra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe paciiMpeHue XKUAKOCTEH U TBEPABIX Te, 00BEMHOE U JIMHEWHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHUI YaCTHUI] BEUIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTtHOe HaTsDKeHHE. K03 hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.



Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKECHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUsI.

Moenn HEHBIOTOHOBCKOU JKHIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAININYECKOTO BEIIECTBA.

Bunpr negopmanuii.

HaOmronenue manbix aedopmariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIO0THI IIJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITIOMEILICHUH.

N3mepenne koapduiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue monynst FOHra.

HccnenoBanve 3aBUCMMOCTH  Jedopmanuu  pe3uHOBOro odOpasma OoT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. Inexkmpuueckoe none.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U MOJYHIPOBOHHKHU.
DneMeHTapHbIN ANEKTPUUYECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsanbl. 3akoH Kynona.

OnekTtpuueckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOrO MOoJjs. Pa3HOCTh MOTEHIMAIOB M
HanpsbkeHue. [loteHnuanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYTIEPIIO3UITNN IECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro mo 00béMy mapa. [losme paBHOMEpHO 3apsKEHHOMU
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JMHUI HANpsKEHHOCTH OSTHUX MOJEH H
SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBHUE PABHOBECUS 3aPsA0B.



JanexTpuku B 3IIEKTPOCTATUYECKOM roJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE COeIMHEHUE KOHIeHCAaTOPOB. [locnenoBarenbHOE COETUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3€MIICHHE DIEKTPONPHUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

OneHka cui1 B3auMOJENCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpallieHrs SHEPTUK 3apsHKEHHOr0 KOHAEHCATOpa B SHEPTHUI0
V3JIy4YEHUSI CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAECHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmpuyecKuii mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcmoBust cynieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. McTOUHMKH
toka. Hampskenue U u DJ1C &.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COPOTUBIIEHUE. 3ABUCUMOCTb CONPOTUBIICHUS] OJJTHOPOIHOTO
MIPOBOJAHUKA OT €ro JJMHbl W IUJIOIIAJM IONEPEYHOTO CEUEHHS. Y IEJIbHOE
CONPOTHBJICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUMHEHNE ITPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MONITHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucrope.

O/1C 1 BHyTpeHHEe COMPOTUBIIEHUE UCTOUYHUKA TOKA. 3aKkoH OMa JIJ1sl TOJTHOM
(3aMKHYTOM) dJeKkTpudyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnnencaTop B 11eny MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMUYECKHE IPOIIECCHl: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIT PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEKY MOJFOCAMUA UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanrie CMENIaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOoro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctu J/]C rambBaHUYECKOTO 3JEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/y MOJFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  Pa3IMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBIICHUS METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHAasT W TMPUMECHass  TPOBOJIUMOCTH
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B JJIEKTPOJHUTAX. DIEKTPOJUTHYECKAsT JUCCOIUALIUS.
Onextponn3. 3akoHbl Dapanes 1 3IEKTPoIn3a.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsn. PasnmuyHble TUIIBI CAaMOCTOSATENBHOTO paspsiaa. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHUECKOE INPHUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO]], FAIbBAHUKA, pAPUHUPOBAHUE MEH, BBIIIJIABKA
QIIFOMUHUSA, YJIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsI 3ekTposm3a dapazes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIOB ¥ TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTMO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIICEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

Du3nYecKuil MPAKTUKYM.

Crnioco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUWA  3aBUCHMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiracce ocyniecTBisercs
C Y4€TOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (umyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POoBas 1ad0paTopusl.

Mamemamuxka: penieHUe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napabona, runepbona, ux rpaduku U cBoiicTBa. Tpuronomerpudyeckue (PyHKIUM:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKLMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannveckoe NBIKCHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTUiau3aluusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUJIOBOM» U



AIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBJIEHUS B IPUPOJIE,
AIEKTPUUYECKUE SBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, MOJy4YeHME HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPIBIX TEJN, )KUJIKOCTEN U Ta30B, KUJKUE KPUCTAILIIbI, JIEKTPUUYECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIMTHYECKAss  JIUCCOLMAIUS, TalIbBAaHUKA, JJIEKTPOHHAS
MHUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMKCHUN C HCIONb30BAHHEM MEXaHH3MOB,
YYET CYXOrO H IKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHH
(KpOHILUTENH, peméTyarble KOHCTPYKIUHU), UCIONb30BaHUE 3aKOHOB COXPaHEHUs
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET W JAPYrHe), NBUTATE]Ib BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJMUIBHUK, KOHJIMLIHUOHEDP, TEXHOJIOTHH
IIOJIlyY€HUsT COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE DJIEKTPONPUOOpPOB,
ra3opas3psiiHbIE JIAMIIbI, TTOJIYIIPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe nose.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM uWHAyKuuMd. I[IpuHOmMn cynepno3uuuu
MArHUTHBIX TIOJIeH. JIMHUM MarHUTHON MHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J|BH>KEHUE 3apSIAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunuTtHoe 1nose B BemecTBe. @eppoMarHeTuKy, napa- u JuaMardHeTUKy.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOIECChl: MPUMEHEHHE

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

KaptuHa  nuHMM  WHAYKOMM  MAarHUTHOTO  MOJS  ITOJOCOBOIO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTuna MM MarHuTHOM UHAYKIUY TOJIST JJIMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOIHUKA, KATYIIIKHA C TOKOM.

BzaumopernicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBm>XeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPHUYECKOU CUCTEMBI.



Yuenuueckuii 3xcnepumenm, 1abopamopusie padomaol, NPAKMUKYM.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONCTB (peppOMarHeTHKOB.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIbI TOKA.

OrnpenesieHne MArHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoW wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC uHAYKIMU B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HaOmronenue siBeHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO TIOTOKA.

[IpaBuiio Jlenna.

[TameHre MarauTa B aTlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B IEIH.

Yuenuueckuii 3xcnepumenm, 1ab6opamopnvie padomasl, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHOM MHIYKIUH.

OnpeneneHne MHIYKIUY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBICHUS] CAMOUHAYKITAH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarennHas cuctema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanus. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 UX DHEPTreTUYECKOTO U
KMHEMAaTUY€CKOTO OTTUCAHMUS.



Amvmutyna u ¢asza konebanuii. CBA3b aMIUTMTYABI KOJICOAHWA HCXOIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m 4actora kojeOauuid. Ilepuon ManbiX CBOOOJHBIX KoOJICOAHMIMA
MaTeMaTU4YecKoro MasdTtHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BinsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKOJI€OaHUS.

TexHU4ecKue yCTpPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KayeJn, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABIKCHUS.

HabGnronenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyXaromux KojieOaHU U 3aBUCUMOCTH NEPHOJia CBOOOIHBIX
K0JIe0aHUM OT CONPOTUBIICHUS.

HccnenoBanre koyie0aHUM Tpy3a Ha MACCHUBHOM TMPYXHHE C IEINbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTAHOTO M MPYKHUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBMYKEHUS TeJla B XOJ€ KOJeOaHU Ha yIPYTOM MO/BECE.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B MPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHU.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. dnekmpomacHummubsle KOAeOAHUA.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
ujeabHOM Kosie0aTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIBI
3apsia KOHAEHCATOpa C aMIUTUTYI0M CUITBI TOKA B KOJIEOATETLbHOM KOHTYE.

3aKOH COXpaHEHUs YHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LENU CUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHU.



Wneanvueiii  Tpanchopmarop. IlpousBonacTBo, mepegadya u moTpebieHHe
ANEKTPUYECKOUN SHEPTUH.

DKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE IIIEKTpod3HEpruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: SJICKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpONepeaay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXarOLIKX IEKTPOMArHUTHBIX KOJIEOAHHI.

Mopenb 3IeKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VYCeTpoiicTBO U MIPUHITUIT ACUCTBUS TpaHCPOopMaTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3yuenne Tpanchopmaropa.

HccnenoBanre nmepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHDI.

MexaHudeckue BOJHBI, YCIOBHMS UX pacnpocTpaHeHus. llomepeunsle u
IIPOJIOJIBHBIE BOJHBL. llepron, CKOpOCTh pacnpoCTpaHEHUsS W JUIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)KeHHE, NpeloMieHHe, HUHTephEepeHUus U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEMBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBs3U U TeneBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.



TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenepon, CBU-nieusp,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOI0JIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHnnu u audppakinm MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOaHUIA.

HccenenoBanye CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IIPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, UHTepGHEepeHIHsL.

OOHapykeHue HHPPaKpacHOro U yJIbTPaPHOIECTOBOIO U3TYyUECHHII.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHne pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIIEHUS CBETa. AOCOMIOTHBIN MOKa3aTeNb
npenaomiieHus. OTHOCUTENBHBIN MOKAa3aTelb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA U COOTHOLIEHNE JJIMH BOJIH IPU IIEPEX0I€ MOHOXPOMATHUUECKOT O CBETA YeEPE3
I'PAHULLy pa3zena IByX ONTUYECKUX CPEN.

Xon nydeit B mpusme. ducnepcusi cBera. CroxkHBI cocTaB 0eloro cBera.
I{Ber.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJIHOro BHYTPEHHETO
OTPaKECHMUS.

Cobupatomuiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHUYECKAs] CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOMN
chepuueckoil JMH3BI OT €€ TEOMETPUM M OTHOCHUTEIBHOTO IOKa3aTess
MIPEJIOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIJIOM K €€ TJIABHOMU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpAaroIMX U PACCEUBAIOIIMX JIUH3aX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspemaromiast cmocodHocTs. [71a3 kak onmTtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHUMYMOB B HUHTEP(PEPEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJAE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
MEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIICHUSI CBETA.

Habnrogenue noHOro BHyTPEHHETo oTpakeHus. Mojesib CBETOBO/IA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApalIeIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

Hab6monenue natepdepennu cBera.

HabGnrogenue 1BETOB TOHKUX IUIEHOK.

HaOmronenue audpakiuu cBera.

N3yyenue nuppakinOHHON pEerETKY.

HaGmronenne nudpakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomy4yenune n300pakeHusi B CUCTEME U3 IUIOCKOTO 3epKajia U JTMH3HI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, nuaTepdepeHIINN U MOJIIpU3alliy CBETa.

N3yyeHue nosspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEepeHIINM JIA3epHOTO U3IYYCHHS Ha IBYX IEIsX.

HaOmronenue nucnepcum.

Hab6mronenue n uccnenoBanue AuGpakIimOHHOTO CIIEKTpA.

N3mepenue InMHbI CBETOBOU BOJIHBI.

[Tomy4yenue criekTpa U3IMy4eHHUS] CBETOIMOMA TMPU MOMOIIN AUPPAKITMOHHOM
PELIETKU.



Pasnen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuIBbl TPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [[ocTynaTel criennanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrust U UMITYJIbC PEIITUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCIEPUMEHT, JTabOpaTOPHBIE Pa0OThI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W 3HEPIUM  PEISTUBUCTCKUX dYacTui (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-601n060ii Oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienust Buna. 'unores3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronertoBa. 3akonbl hoTodPderra. YpaBHEeHHE
Oitamreitna qis potodddexra. «KpacHas rpanuiiay portodrddekra.

JaBnenne cBera (B YAaCTHOCTH, JaBJCHUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo MoBepxHOCcTh). OmbiTel II. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiutd. JInuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKYylIeWcsa yactuubl. KopmyckymisipHo-
BOJTHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTAILIAX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizenbepra.

TexHn4eckrue YCTpPOMCTBA M TEXHOJOTHYECKHE HPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®doTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Hccnenosanue poropesucropa.

N3mepenne noctosHHoi [Inanka Ha ocHOBe nccnenoBanus Gororddekra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO]] OT HAIPSIAKEHUS.



Tema 2. Qu3zuka amoma.

OnbITEl O KCCIENOBAHHUIO CTPOEHUs aTtoMma. [lnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHS HEPTUHU HA IPYTOMH.

Buapl ciektpoB. CieKTp YpOBHEMN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYyUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habronenue TuHeyaToro CexTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Alnbda-pacnaja. DNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacran. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTHBHOTO pacnaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusgHUE pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOoH n3nydueHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON YHEPIETUKHU.

Mertonap! perucTpanuy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.



Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Otansl pa3BUTHS acTpoHOoMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHMMOCTh 3aKOHOB (DU3UKU JIE OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JIBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIAa U 3BE3.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaabHbIN KJIacC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyts — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHbBIE ABIPHI B sSapax
TaJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macumrabnas crpyktypa Beenennoit. MetaranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE31HOTO HEOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpeeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPENTHOCTH U3MEPEHUIM (PHU3NYECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszlenax «YUYEHUYECKUUA  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.

OO0o0uIeHNe U cUcTeEMaTU3alus COJEep KaHUsl pa3liesoB Kypca «MexaHukay,
«MonexymnsipHast (pU3MKa ¥ TEPMOJUHAMUKAY, « DNEKTpoAnHaAMUKay, «Konebanus u
BOJHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTWY», «KBaHTOBas
buzuka», «IEMEHThI ACTPOHOMUHU U aCTPOPUZUKID.



Ponp ¢u3ukm u acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHHM B COBPEMEHHOM HAay4YHOW KapTUHE MUpPa, 3HAYCHHE OMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib HU3NIECKON TEOprur B POPMUPOBAHUU MPEACTABICHHM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHble CBSI3H.

N3ydenue kypca ¢puszuku yriay0iaéHHoro yposHs B 11 kiacce ocymiecTBisercs
C Y4€TOM COJEpPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMu MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
NnO3HaHuA: SBICHHWE, Hay4YHbId (DAaKT, rumoresa, (pusmyeckas BEJIMYMHA, 3AKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHUE CUCTEMBl YpaBHEHUW. TpUTOHOMETpHUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKuMd. [Ipu3Haku nogoOus TPEYroJbHUKOB,
OIpeieNIeHUE MIIOAAN IIIIOCKUX (GUryp u 0obéMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUPONE, KoJieOaTeIbHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAWIIEH  Cpensbl,
yIbTPa3BYyKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX —PYII,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIEKTpOJIBUTaTENb SIKOOU, reHepaTtop MEepeMEHHOr0 TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJABUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, JIEpHasi SHEPreTUKA U SKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoro mpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaIUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOTO OOIIECTBA, PAaCUIMPEHUE KUIHEHHOTO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOU IE€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH T'PAXKAAHCKON MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3MA;

e ILIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B I€ATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:

e HHTEpEC K pa3nuyHbIM chepam MnpodeccCuoHaNbHON NESATEIBHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oyayiei npodeccur U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC
TJIaHBI;



TOTOBHOCTH U CTIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH
(U3MKK HA TPOTSHKCHUU BCCH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTUYECKON KyIbTYpBHI, OCO3HaHHE TJI0OATBHOTO
XapakTepa 3KOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAaHUE U OCYILIECTBICHUE JEHCTBHM B OKpYXalolleW cpeae Ha
OCHOBE 3HaHUS 11Tl YCTOMUMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciIiMpeHne OmbITa JEATETbHOCTH SKOJOTHYECKONW HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTeNbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOATENFHO  (DOpMyIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh eI ACATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBJISITH  3aKOHOMEPHOCTH W IPOTUBOPEYHS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabarbiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalli3a UMEIOIUXCS
MaTEepUATBbHBIX U HEMATEPUAIBbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIENSIM, OLICHUBATh PUCKU MOCIIECICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUYEBBIMU MOHATUSIMU U METOAAMHU
buznyeckoil HayKu;

BJIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENILCKOM U MPOEKTHON
NEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pelIeHusl 3a1ad  (PU3UYECKOoro
coJiep KaHusl, MPUMEHEHHIO PAa3IMUHbIX METO0B MO3HAHUS;

BJIAJCTh BHUAAMHU JIEATEILHOCTH IO TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpHpEeTalun, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JacTU
buzukwy;



BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyaJlH3UpOBaTh 3ajavy,
BBIJIBUTATh THUMOTE3y €€ pEelIeHHsA, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJTM3UPOBATh IMOJNYYCHHBIE B XOJE pEIIeHHs 3aJadyd pPe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCJIOBHUSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HAHHMS 10 (U3HKE B MPAKTHYECKYIO 001acTh
KHU3HEICSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMU NOJy4eHUs! UH(POopMaMy GU3NYECKOTO CONEPHKAHUS U3
VMCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHaJln3, CUCTEMAaTU3allMi0 M UHTEPIPETAlNi0 MHPOPMALUU pa3IHMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMd B  pPEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIrO COJEp’KaHUs B pa3iMuHbIX (opMaTax ¢
yu€TOM Ha3HayeHus: MHGOpMaluMu M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA U BO BHEYPOUYHOU
JICATEIILHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CUTyallddi © CMST4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHMS C UCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHANBUAYAJIBHOMN
paboThI;

BBIOMpaATh TEMATUKy U METOJbl COBMECTHBIX JACHCTBHUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MIPUHUMATh €M COBMECTHOW JAEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh JEUCTBUSA MO €€ JOCTUKEHUIO: COCTaBJIATh IUIAH



JEHCTBUM, pacpeaessaTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAHIBI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTBHI, OLEHUBATh HUACH C IO3ULUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENBHYIO AESITEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEIIBHO COCTaBJIATH IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUIaH BBIIOJHEHMS MPAKTUYECKOH paboThl ¢ yYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHU;
JieNaTh OCO3HaHHBIA BBIOOp, apryMeHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYAUIMU B 00JIAaCTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISAM;

BJIaJICTh HaBBIKAMHM II03HABATEIIBHOM pediekcMM KakK  OCO3HaHUS
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUM;

WCITIOJIB30BATh MPUEMBI PEIICKCHH JIJIs1 OIIEHKH CUTYaIlUuH, BRIOOpA BEPHOTO
peIICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IPUHUMATH PEUICHUA IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAJIU3€ PE3yIbTATOB
JIEeATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PEe3yJIbTATOB
JIEeATEIILHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AOCTHIKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 10
¢uszuke [ YpPOBHS CpeAHEero oOmero oO0pa3oBaHUS Yy OOyYaroIIMXCS



COBEPIIECHCTBYETCS AMOIMOHATIbHBIN UHTEJUIEKT, MPEANOJIaratouii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS,  BKIIOYAIOIIETO  CIHOCOOHOCTh  MOHHUMATh  CBOE
HMOIIMOHAJILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIOCOOHOCTh AJaNTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIlexXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIHHOE
COCTOSIHME JpPYTHX, YYMUTHIBaTh €ro IpH OCYLIECTBICHUU OOIICHMUS,
CHOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniath KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M JATUYECKOM cdepax eATEeIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAYYHOU KapTUHE MUpA,
3HAUEHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOW H
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOM TEOpUU —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHH B
dbopMHpOBaHUHU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJiesel (PU3NUeCKHX Tel U MPOIIECCOB
(stB7IEHMIT): WHEpIMANIbHAS CUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJeHHE,
abcomoTHO ympyras aedopmaiusi, aOCOMIOTHO YNPYyroe W aOCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIN Ta3a, XUIAKOCTH U TBEPAOIO
(KpUCTAJLTMYECKOTO) T€Na, UACATBbHBIA T'a3, TOUEUHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHU4YECHHOCTD UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MTOJIO)KEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBWKEHUS, (OpMyJibl KUHEMATHUKH PaBHOYCKOPEHHOIO



NBHO>KEHUS, TpeoOpa3oBaHusi ['anmumiess Jyisi CKOPOCTH U NEpPEMEIICHUs,
3akoHbl HpIOTOHA, MPUHLMO OTHOCUTENbHOCTH [anuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW SHEpruu,
yCIIOBUSI pAaBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: MpeoOpa3zoBaHuil ['anmuies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHECHHUS MMITYJIbCAa U MEXAHUYECKOMU
SHEPIrUH, 3aKOHA BCEMHUPHOTO TATOTCHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHOBHble moOJOkeHHd MKT u 3aKkoHBI MOJEKYISPHOW (UBHKK U
TepPMOJMHAMUKU (CBA3b JIABJCHUSA HJCATBLHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEILIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUeN TEIJIOBOIO JBMKEHUS €r0 4acCTHll, CBA3b JABJIICHUS UICATBHOIO
raza C KOHUEHTpALMEW MOJIEKYJl U €ro TEMIIEpPATypOu, YpaBHECHHE
MenneneeBa—Knaneiipona, mepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCHOIB30BATh
MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAJTU3UPOBaTh W OOBSACHSITH JJICKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMUKH (3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBas YyCJIOBUA NPUMEHUMOCTH 3akoHa KyroHa, a
TAK)KE€ TMPAKTUYECKH BAXKHBIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW wLenu, 3akoH Jlxoymsa—Jlenua,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOJB3YsS BEITUYUHBI:
MEpEMELICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CWJIbI, IABJICHHE, IIOTCHIIMAJIbHAS SJHEPT U, KHHETUYECKAs SHEPT U,
MEeXaHU4eCKas YHeprusi, padoTa CHIbI, ICHTPOCTPEMUTEITFHOE YCKOPEHHE,
CUJIa TSDKECTH, CWJIA YOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOMt
nedopmali Npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSS DJHEPTUsl HUIACaTHLHOTO
OJIHOATOMHOTIO Ta3a, paboTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMJIOBOIO IBUTATENS;, JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD DJICKTPUUECKOTO TOJIs, HAMPSIXKEHHOCTD MOJIS TOUEUHOTO
3apsia WIK 3apsDKEHHOTO [Iapa B BAKYyME U B JUAJICKTPUKE, MTOTCHIIMAT
AIEKTPOCTATUYECKOIO MOJIsA, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABHKYILAS
CUJia, CUja TOKA, HAPSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUUYECKasi EMKOCTb
IUDIOCKOIO  KOHJIEHCATOpa,  CONPOTHBIEHME  y4yacTKa  Lenu ¢



NOCJIEIOBATEIbHBIM U MAPAJIEIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTHS
IEKTPUYECKOTO MOJIS KOHACHCATOPa,;

OOBSCHATH  OCOOEGHHOCTH  NPOTEKAaHUS  (PUINYECKUX  SIBICHUM:
MEXaHUYECKOE [BH)KEHHE, TEIUIOBOE JIBM)KCHHME 4YacTHL] BEIECTBa,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHUE, AUPPyY3Hsi, HUCIapeHue,
KHUIICHUE U KOHJECHCAIUs, IUIABICHUE U KPUCTAUIN3aLUs, HAlIPaBICHHOCTD
TEIIONEepENaut, NICKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTH HCCIECJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BEJIMYHMHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢u3MUEeCKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHUW, JellaTb  BBIBOABI IO  PE3yJbTaTam
VCCJIEIOBAHNS;

IPOBOANTH KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEIMYUH, MHPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE ITOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OMBITHI IO MPOBEPKE MPEIIOKEHHOW TMITOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NIOJIyYCHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3bI;

coOJIr01aTh MpaBuiia 0€301acHOro TPY/1a MPU MIPOBEICHUH UCCIIEI0BAHUN B
paMKax  y4eOHOro  B3KCHepHUMeHTa, MpakTUKymMa U  Yy4yeOHo-
UCCIIEOBATENIbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
¢u3znyecKoil MoJeIbl0: Ha OCHOBaHMM aHallM3a YCJIOBHUS 0OOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBEYarolmed TpeOOBaHUSIM 3aJayH,
IPUMEHATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUIECKUX
TEOPHUH MPU MCHOJB30BAaHUM MATEMAaTHYECKUX METOJOB pEIIEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHHS C YUYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM U3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTMUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHLIUAIIOB PaOOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;



MIPUBOJIUTH TPUMEPHI BKJIaa POCCUNCKUX U 3apYyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJU3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
JEATCIbHOCTH YeJIOBEKAa, CBSI3aHHOM C (U3MYECKUMHU IIPOIIECCaMU, C
MO3UIINHI PKOJIOTUUECKON O€3011aCHOCTH, MPEICTABICHUN O palliOHATbHOM
MIPUPOJIOTIOIB30BAHUH, & TAKKE PAa3yMHOM HCIIOJIb30BAHUHU JOCTHKEHUMN
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COIEpPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJb30BaTh COBPEMCHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTMH TSI TIOMCKA, TEPepadOTKH W TPEAbSIBICHUS YYCOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopManuu, MOJYYCHHOWM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUUYECKU
aHAJU3UPOBATh  MOJyYaeMyr0  HHOpPMAlNMIO HM  OIEHHBaTh  e&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIOIIMXCS 3HAHUH, TaK U Ha OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHBIE U MMO3HAaBaTEIbHbBIC YMEHHUS
CaMOCTOSITEJILHOT'O IPHOOPETEHMST HOBBIX 3HAHUI B IIPOIIECCE BHITIOJHCHUS
MIPOCKTHBIX M YI4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATIBLHO PACIIPEACIATh ASATEIHLHOCTD
B HECTAHIAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHWBATH BKJAJ KaKIOTO W3
YY9aCTHHKOB TPYIIBI B pEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCHoHATbHONU ACATEIBHOCTH TI0
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIN:

MOHUMATH POJIb PUZUKHU B IKOHOMHUECKOU, TEXHOJIOTHUECKOM, COITUATLHOM
U DTUYECKOUN cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKH B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKAa M JaJbHEHIIEM HAay4YHO-TEXHMYECKOM Pa3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATHU3UPYIOLIEH, OOBSICHUTEIbHOW H
MPOTHOCTHYECKOW (YHKUUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMHKH,
CHEeIUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pPOJIb
busnueckoil Teopun B (POPMHUPOBAHUU MPEJCTABICHUNA O (U3HUECKON
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE;

pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (U3MUeCcKUX Tell U MPOLECCOB
(s1BJ€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHHUYECKHE KOJEOaHMs, MAaTEMaTUYECKUA MAasTHUK, HICAIbHbBIN
IIPYKUHHBIN MAsITHUK, rapMOHUYECKHE BOJIHBI, UJ1€aJIbHBIN



KoJieOaTenbHbIN KOHTYP, TOHKAsI JIMH3a, MOJIeNIe aToMa, aTOMHOTO Si7[pa |
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTHM) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TOHMUMAaTh BCEOOIIMI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CIECUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B OJIEMEHTE JJICKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUS CUJTbI TOKA, TOCTYJIAThI CIIEIUATIbHON TEOPUH OTHOCUTEILHOCTH
OUHIITEHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JIs
doTordexra, mepBuIit 1 BTOpOi mocTynatsl bopa, mpuHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3aps0OBOr0 H
MacCOBOT'0 YKCEN M SHEPTUU B SIACPHBIX PEAKLIMIX, 3aKOH PAJUOAKTHBHOTO
pacmana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaMpsHKEHHOCTH DJIEKTPUYECKOTO MOJIsA, MOTEHIMAT YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHLUAJIOB, DJICKTPOJBWXKYILAs CUJA, WUHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMImepa, WHIYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJa CAMOMHIYKIMHM, DSHEPrUs MArHUTHOTO TMOJIs
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SDHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (D)OTOHA, MAaCCOBOE YHCIIO
Y 3apsi siApa, SHEPTUS CBSI3U sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
doTornextpuueckuit apdekt (hotorddexr), anvba- u 6eTa-pacnast aaep,
ramMmma-usiydeHue sijaep, Gu3ndecKre MPUHITUIBI CIEKTPATBLHOTO aHAN3a U
paboThI N1azepa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JTMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOIIONNHN 3BE3N U BeeneHHoil;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  M3MEpPEHMid, JelaTb  BBIBOABI IO  peE3yJibTaTam
UCCIIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOAUTDH OMBITHI 10 MPOBEPKE MPEITI0KEHHON THUIOTE3bI: TUIAHUPOBATh
AKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJTyYeHHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKeHHON
TUTIOTE3bI;

OIMCHIBATh METOIBI TTOTYUCHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;
co0Jro1aTh MpaBuiia 0€30MacCHOTO TPY/ia P MPOBEICHUHN UCCIICI0BAaHUHN B
paMKax  y4eOHOTO  OSKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHMM aHalu3a YCJIOBHUS BBIOMpATH
dbu3nueckue MoJen, OTBEYalolue TpeOOBaHUSM 3aJadyH, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTU M MOCTYJNAThl (PU3UYECKUX TEOpUI
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUSI C YUETOM TMOITYYCHHBIX
PE3yIIbTaTOB;

pemath KadyeCTBEHHBIE 3a7aud, TpeOyIolue NpPUMEHEHHUS 3HaHUN U3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUH U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHUYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOpPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIIECTBUS OBITOBOM M TIPOMU3BOACTBEHHON
JIESTEIIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MYECKHMH TMpolieccaMu, ¢
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAyKH M TEXHOJOTMHA JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MHpOpManuen (HU3HNUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTHA, TIPU 3TOM HCIOJb30BaTh COBPEMEHHbBIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKM M TMpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHONM MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIMU
uHpopMaIuKU, MOJIYYECHHOM U3 pPAa3jIMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OIEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOpPMALIUY;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIIbHbBIC YMEHHUS
CaMOCTOSITENILHOTO MPUOOPETEHNUSI HOBBIX 3HAHUI B IIPOLIECCE BHITIOJIHEHUS
MIPOCKTHBIX M YI4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpYyINE C HCHOJHEHUEM pPa3JIMUYHBIX COILUAJBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYIIIbI, PAMOHATIBLHO PacCIpeAcIsiTh ACATEIbHOCTD
B HECTaHJApPTHBIX CHUTyallUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJO0TO W3
YYaCTHUKOB TPYMIIBI B PEIIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieit npodeccuoHaIbHON ASSTEIBHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposbie)
n/m NPOrpaMMblI Bcero Og[ TPOJBHbIC pﬁaKanecxne odpa3oBaTejibHbIE
padoThI patoThI pecypesI
Pa3znen 1. HAYYHBIA METO/I IIO3HAHUSI ITPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 bubumorexa [IOK
' https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunewaruka 10 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.2 Hunamika 10 https://m.edsoo.ru/f16b68d7
N bu6mmorexa [IOK
2.3 Cramnka TBEp1IOTO TENA S 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.eds00.ru/fL6b68d7
Wroro mo paszneny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 bubmiorexa HOK
' https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TenioBble MAITUHBI 20 1 https://m.eds0o.ru/fL6b68d7
33 ArperaTHble cocTosiHUA BelecTBa. da3oBbie 14 1 bubnuorexa [IOK
) TIePEXOIbI https://m.edsoo.ru/f16b68d7
Hroro o pazneny 49

Paznea 4. JIEKTPOJIUHAMUKA



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

bu6mmoreka [IOK

4.1 DIICKTPHHECKOE 101 24 https://m.edsoo0.ru/f16b68d7
N N bubmuorexa [JOK
4.2 IToCTOSIHHBIN EKTPUUECKUNA TOK 24 https://m.eds00.ru/fL6b68d7
bubmuoreka [JOK
4.3 Toxu B pasmMuHEIX Cpesiax 6 https://m.eds00.ru/f16b68d7
Hroro no pazaeny 54
Paznen 5. PUSHUECKUIN MPAKTUKYM
. bubmuorexa [JOK
51 PusHHeCKHit IPAKTHEYM 16 16 https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 16
bu6mmoreka [IOK
Peseparoe Bpems 10 https://m.edsoo0.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne /i HpOrpAMMES Beero KOﬁHTpOJILHLIe l'[pﬁaRanecmle 06pazoBaTeIbHbIE
padoThI padoThbl pecypesl
Pazpnen 1. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
11 Marnutsoe noie 14 https://m.edso0.ru/39859%f1
bubmuorexa [JOK
1.2 ONeKTPOMATHATHAS HETYKITHA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanicciue konebanms 10 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.eds00.ru/39859ef1
23 MexaHU4YecKHe U DJIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJTHBI https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
24 Onrura 25 1 https://m.edso0.ru/39859ef1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuoset CTO

Hroro no pazneny
Paznen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOM Ayann3m

5

5

15

1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1
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bu6mmoreka [IOK
4.2 Pusnica aroma S https://m.eds00.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubnnoreka HOK
) YaCTHI] https://m.edsoo.ru/39859¢ef1
Uroro mo pazneny 25

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

bu6mmoreka [IOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.eds00.ru/39859ef1
Utoro no pazneny 12
Paznea 6. PUSHUECKHWI MPAKTUKYM
. bu6mmoreka [IOK
6.1 PusHHeCKHi NPAKTHYM 16 16 https://m.eds00.ru/39859f1
Wroro mo paszneny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MIPEAMETHOTO COAEPKAHUS U OTIbITA 15 bubnmnorexa [JOK
' JeSITEIbHOCTH, TPUOOPETEHHOTO MPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmoreka [IOK
Pesepsroe Bpems 10 https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
T
w/n eMa ypoka Beero KOﬁHTpOHLHbIe H[%aKTuquKne Wiyuemust  0GpAIOBATENBHBIC
padoThI padoThI pecypebi

1 ®dusnka — pyHAaMeHTaIbHas HayKa O 1 bubnuoreka [IOK
pupoze https://m.edsoo.ru/1beef346

5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6mmorexa [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECCE

3 P p bort bubnnorexa [HOK
Mo3HaHus npupoabl. HabmoaeHue u 1 https://m.eds00.ru/34c49931
IKCIIEPUMEHT B (pU3UKe T '

4 Crioco0b1 m3mMepeHus (HU3NIeCKux 1 bubnuoreka [IOK
BEJIMYMH https://m.edsoo.ru/ca2def03
AOGCOIIOTHAS M OTHOCUTEIbHAS

N 1 bubmuorexa [JOK

) MOTPEUTHOCTH U3MEPEHUN HU3UIECKUX https://m.edsoo.ru/7f18fda3
BEJINYNH o '
MonenupoBanue B ¢pusuke. Posb u mecto

5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bubnnorexka [JOK
HAY4YHOU KapTHHBI MUPA, B TPAKTUYECKOU https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JII0IeH
Mexanunueckoe nBuxkeHue. Cucrema

7 otcdeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4 MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO

8 IIPOCKLUU HA OCU KOOpJUHAT. 1 bubnnoreka [JOK
Tpaexropus. [Tepemenienne. CKOpoCTb. https://m.edso00.ru/30a108a5
WX mpoekiun Ha OCH KOOPIMHAT
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PaBHOMEpHOE NPAMOJIMHEITHOE ABUKECHHUE.

bubmuorexa [JOK

o Fpa(queCK?e OTIHMCAHME PaBROMEPHOTO https://m.edso0.ru/89ba7190
MPSIMOJIMHEHHOTO JBUKCHUS

10 CnoxxeHue nepeMeneHuidi U CKOpoCTe. bubnmoreka [JOK
Pemenue 3anay https://m.edsoo0.ru/761d18aa
HepaBHomepHoe nBuxenre. MrooBeHHast

11 ckopocTb. Yckopenue. [IpsmonmneiitHoe BH6J_IH0TeKa HOK

https://m.edso00.ru/a99549a7

JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnuoreka [IOK
JBUYKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoboaHoe najeHue. Y cKopeHue

13 CBOOO/IHOIO Na/IeHUs. 3aBUCUMOCTh bubnnorexa [HOK
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BpPEMEHU U UX rpauku

14 JIBu>keHue Tena, OpoIeHHOTO MO YTIIOM bubnuorexa [JOK
K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnHeliHoe nBuxkeHuE. [[BUKeHNE
110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopoctb. [lepuona u yactora. BH6J_1HOTeKa HOK

https://m.edsoo.ru/33196fbe

LeHTpoCcTpeMHUTENIBHOE U TIOJIHOE
YCKOpEHUe

16 KonTponbhas pabota no teme bubnuoreka [IOK
"Kunemaruka" https://m.edsoo.ru/1242f32e
[IepBeiif 3akon HeroTona. MHepunanbHbie

17 cucteMbl orcuéra. [Ipuniun bubnunorexa [JOK
OTHOCUTENBHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HewuneprinanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHozelcTBytomas cuia. Bropoit bubnmuotexa [JOK
3akoH Herotona. Macca https://m.edso00.ru/141d3837

19 B3aumopeiictBue Ten. Tperuit 3aKoH bubnmoreka [JOK

Hrrotona

https://m.edsoo.ru/57dba505
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20 [Tpunnun cynepro3uiuu cui. Pemenue bubnmoreka [JOK
3a7a4 Ha MIPUMEHEHUE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJ'IeHTIfOCTB IpaBUTAIMOHHON U bubmorexa LIOK
- https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
22 Cuna TsDKeCTH M YCKOpeHHEe CBOOOTHOTO bubnnoreka [HOK
HaJieHus https://m.edso0.ru/22757f26
BIDKEHUE HEOCCHBIX TE U UX
23 gCKyCCTBeHHI)IX cnyTHUKoOB. IlepBas bubmiorexa LIOK
) https://m.edsoo.ru/11abfa0a
KocMudeckasi ckopocTb. 3akonbl Keriepa
bubmuorexa [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona v BUaBI cuil bubnnoreka [JOK
25 TpeHus. JIBUKEHHUE B KUIAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHJIBI COITPOTHUBIICHUS CPEJIbI https://m.edso0.ru/2ch29676
26 JaBnenue. I'napocratnyeckoe JaBieHuUE. bubnnorexa [HOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIJIFOTHO TBEPJIOE TEJIO. bubnmnoreka [JOK
27 IToctynaTenbHOE U BpallaTeabHOE bubnnorexka [JOK
JBH>)KEHUE TBEPIOTO TEJIa https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbI OTHOCHUTEIIBHO OCH bubmuorexa [JOK
BpateHus. [limeqyo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cull, MPUIOKEHHBIX K
29 TBepAOMYy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOIO TEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bu6mmorexa [IOK
30 Pemenue sazaq https://m.edsoo.ru/dclcaacO
31 KonrtponsHas pabora no Teme bubnnoreka [JOK
"Tunamuka. CtaThka TBepA0ro tena" https://m.edsoo.ru/9f5a574c
32 Nmnynbc MaTepraabHOU TOUKH, CUCTEMBI bub6nuorexa [IOK

MaTCpHAJIbHBIX TOYCK. HCHTp Macc

https://m.edsoo.ru/4bb8294b
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CUCTEMBI MAaTCPHUAJIBHBIX TOYCK. TeopeMa
O IBUKCHHU LICHTPA MAaCC

I/IMHy.]IBC CUJIbI 1 U'BMCHCHUEC UMITYJIbCa

33 Tesa. 3aK0H COXPaHEeHUsI UMIYIbCa Bubmorexa HOK
' P yrpea. https://m.edsoo.ru/13f0a221
PeakTuBHOE NBUKEHUE
MoMeHT uMITyiIbca MaTepUaIbHOM TOYKU.
34 IIpe CTaBJ'IeHZIe 0 COX aII{)eHI/H/I MOMEHTA Bubmorexa HOK
Pest P https://m.eds00.ru/d6532eb9
UMITYJIECA B IICHTPATBHBIX MOJISIX
bu6mmoreka [IOK
35 Pemenne sanay https://m.edsoo.ru/f7706d63
Pabora cuiiel Ha MaJIOM U HA KOHEYHOM
36 nepemerneHnn. I'padguueckoe bubnuoreka [IOK
MpeACTaBICHUE pabOThI CHUJIbI. MOIITHOCTH https://m.eds00.ru/913974c7
CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUH KMHETHYECKOW SHEPT U bubumorexa [IOK
N https://m.edsoo.ru/9a5e2e74
MaTepHUATHLHON TOYKH
[ToreHIMaNbHbBIE U HEMOTEHIINAIbHBIE
38 CHUJIBI IIEIOTeHuI/IaJn.Ha;I JHE IIEI/ISI Bropasa Bubumorexa [IOK
’ PprHA. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTss KocMuveckast ckopocTb. CBs3b
a00THI HEMOTEHIINAIBHBIX CUII C
39 E3MeHeHI/IeM MeXI;HquCKOIZ SHEPTUH bubmiorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUUYECKOM dHepTrun
Yupyrue u He M€ CTOJIKHOBEHUSL.
40 Vv EIZII;GHI/Ie BeYI:f }JI'IrJ'H/I IS MIeanbHOM Bubmiorexa HOK
P PHY. o a https://m.edsoo.ru/f30f43b6
JKUIKOCTH
KonrtponbHas paborta no reme "3akoHbI bubnnorexa [HJOK
41 "
COXpPAHEHUS B MEXAHUKE https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupoie
42 TernoThl. OcHOBHBIE noJioxkeHust MKT. bubmorexa LIOK

Juddy3us. BpoyHoBckoe ABMKEHHE

https://m.edsoo.ru/b0a4445f
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CrtpoeHnue ra3000pa3HbIX, KUIKHX U

bubmuorexa [JOK

43 TBEPJABIX TEI. XapaKTep ABIDKEHHS o https://m.edsoo.ru/c44d02e2
B3aMMO/ICIICTBHS YAaCTHI] BEILIECTBA
M .
4 Kommoormo sewtecrsa. Hocroman Bu6miorera LIOK
m ' https://m.edso0.ru/c5b72ab7
ABorajzipo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
[Tkana enbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemenne sanas https://m.edso0o.ru/1531aba5
. bubmuorexa [JOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/Ldeh2367
48 VYpasuenue Menaeneesa-Knanerpona. bubnnoreka [JOK
Permrenue 3amau https://m.edsoo.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnuorexa [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeanbHOM rase ¢ bubnuorexa [IOK
MOCTOSIHHBIM KOJIMUECTBOM BeIlleCTBa https://m.edsoo.ru/68878d51
r
SL usonponeccos: nsorepa, msoxopa Bu6mnorexa LIOK
pon ’ pMa, pa, https://m.edso00.ru/1344327b
nzobapa
bu6mmoreka [IOK
52 Ocrosroe ypasHenne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
53 Pemenne sanas https://m.eds00.ru/10265a05
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KNHETUYECKOH 3HEepruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIIJIOBOTO JIBMKCHUS
e€ JacTuIl
55 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH bubnnorexa [JOK

o teme "OcuoBet MKT"

https://m.edsoo.ru/09d12fd8
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KontponbHas padota mo teme "OCHOBBI

bubmuoreka [JOK

56 MKT" https://m.edsoo.ru/13adad59
TepmoauHamMuueckasi cucTemMa. 3ajlaHue
BHEIIHUX ycyoBuil 1t T/l cucteMsl.

57 BuemHve 1 BHyTpeHHUE TapaMeTphI. bubnuoreka [IOK
[TapameTpsl T/] cuctemsbl Kak cpeaHue https://m.edsoo0.ru/5f8d38a3
3HAYEHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CZMOH OI/I3BOJII>Ha$Ip enﬂaxca us T] Eubmorexa ITOK

P P 1 https://m.edso0.ru/8ec512f0
CUCTEMBI K TEMJIOBOMY PaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 TC I\H/IO I/IHEMHKe VYcnoBus Eubmorexa ITOK
PMOI U https://m.eds00.ru/29355001
MIPUMEHUMOCTH ATOU MOJCIIH

60 VYpaBuenue MeneneeBa-Kianelipona u bubnnoreka [JOK
BBIPA)KCHUE JIJI1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue nist BHyTpeHHEH SHEpruu
OJIHOATOMHOTI'O MI€aJIbHOI'O Ta3a. bu6mmoreka [JOK

61 _

KBazucrarnueckue u HecTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas paboTa B TEpMOJIUMHAMUKE.
62 BLI‘{I/ICJ'IGHI;IG ap6OTBI no r I:ubnjll( bubmiorexa HOK
P P y https://m.edso00.ru/741d5738
nporiecca Ha pV-auarpaMmme
Temnmonepeaaya Kak crmocod M3MEHEHHS
63 BH eHlfeIi: sueprum TJ] cuctemsr 6e3 bubmorexa LOK
yp p https://m.edso00.ru/3d734561
COBepIIeHUs pabOThI

64 KonBeknusi, TeIompoBOIHOCTD, bubmuorexa [JOK
U3JIy4YECHHUE https://m.edso00.ru/157b54cd
KomuuaectBo TennoTel. TemioéMKoCTh

65 Tena. Y ienpHas u MOJIsipHas bubnuotexa [JOK

TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIUI0OTa CrOpaHus TOIUINBA

https://m.edsoo.ru/7ba67355
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66 Pacuér xonuyecTBa TEIIOTHI IpU bubnmoreka [JOK
TeIIoneperaye https://m.edsoo.ru/l1db5ad4e
67 [TonsTre 06 aquabaTHOM mporiecce. bubnunoreka HOK
[TepBblii 3aKOH TEPMOAMHAMUKHI https://m.edso00.ru/d8098824
o | Mmoo B 10K
ytp p https://m.edsoo.ru/b047alcd
CUCTEMBI
BTopoii 3ak0H TepMOJIMHAMUKY 1J1sI
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeoOpaTtumMocTh MpUPOTHBIX https://m.edsoo.ru/c6f4f464
MIPOIIECCOB
70 [TpuHIMITBI AEACTBUS TEIJIOBBIX MAIIVH. bu6mmorexa [IOK
KIIJI, https://m.edsoo0.ru/2e945513
7 MaxkcumanbHoe 3HaueHue KITJI. I{ukn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK
2 Pemerue sanas https://m.edsoo.ru/b3efal8b
C)
p | e e BuGorsa 101
A C https://m.edso00.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
bu6mmoreka [IOK
4 Pemenne sanas https://m.edso0.ru/c8c70432
O0600611eHre U cucTeMaTu3alys 3HaHU!
75 o Tel\lfe "TepmouHaMHKa I%GHJ'IOBBIG Bubumorexa [IOK
" ' https://m.edso0.ru/28d62b3f
MaITHHbI
76 KonrtponsHas pabora no teme bubnnorexka [JOK
"TepmonnHamuka. TennoBele MalIuHbI" https://m.edsoo.ru/1b6e26¢5
IT 0 .
;| e« o Busorsa 101
p e https://m.edso00.ru/6f8e6777
TeIU10Ta NapooOpa3oBaHUs
78 Haceimmennsie 1 HEHACHITIICHHBIE TTaPHI. bu6mmoreka [JOK

KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U

https://m.edsoo.ru/f5¢17d02
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AaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT
00BEMa HACBIIICHHOI'O I1apa. 3aBHCUMOCTh
TCMIICPATYPhbI KUIICHUA OT AABJICHUA B
KHNIKOCTH

79 BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U bubnmoreka [JOK
OTHOCHUTEJIbHAS BJIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 Pemerue saza https://m.eds00.ru/18e95f3
Tré .K
8L avopfmsic Tena. AmmoTpomia croiicTs BuGntorea LIOK
P ' P https://m.edso00.ru/20a88a03
KPUCTAJIIIOB
82 [limaBnenue u kpucramum3auus. Y AeiabHast bubnuorexa [JOK
TertoTa miasieHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
epopma épaoro Tena. Pactsokenue
83 Eci)(ar;ﬁeug;sfr pliI/IOFLLyELHIOHraTI;{[H;eEZH bubmorera [JOK
i S ' https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
TenmoBoe pac €HUe ocTen
84 TB;I;II[LI:X TIe)J'I iﬁ?aiﬁorﬁiffw;ﬂg;lx bubmorera [JOK
L https://m.edsoo.ru/7ba5edf2
KOJIeOaHUM YaCTHI] BEIIECTBA
85 ITpeoOpa3oBanue sHEpruH B (ha30BBIX bubnnorexka [JOK
nepexonax https://m.eds00.ru/97a0672f
bu6mmoreka [IOK
86 VPpaBHEHHUE TEMI0BOTo dananca https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK
87 Pemenne safas https://m.edsoo0.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHE.
88 Kanunnsipueie sBnenus. Jlapnenue noa bu6mmorexa [IOK

VCKPUBJIEHHON IIOBEPXHOCTBIO KHUIKOCTH.
®opmyina Jlamnaca

https://m.edsoo.ru/b42f1f97
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O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

89 1o Teme "ArperatHble COCTOSHUS bubmorera LIOK
" https://m.eds00.ru/0b52575¢c
BemiecTBa. PazoBble Mepexobl
KouTponbhas pabota no teme
90 "Ar TSI‘aTHBIG (]‘E)OCTOSIHI/ISI BeIeCTBA bubmorexa LIOK
p " m ’ https://m.edsoo.ru/7dc2a739
da30BbIe TEPEXO/IBI
DnexTpu3aiys Tel U e€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Bunaa bubnnoreka [HOK
91 :
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHuKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI
DNeMEeHTapHBIN SJEKTPUUECKUM 3apsil.
92 3akoH coxp aQHEHUs 3;£KT I/I‘IeCKOFE g bubmorexa HOK
p p https://m.edso0.ru/f49afd24
3apsaa
93 B3anmopencrteue 3apanoB. Toueunsle bubnnorexa [HOK
3apsaasbl. 3akoH Kynona https://m.eds00.ru/445b7746
bu6mmorexa [IOK
94 Pemenue 3amaq https://m.edso0.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
Onexrpuueckoe noie. Ero aelicteue Ha bubnnorexka [JOK
95 .
BJIEKTPUYECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MO,
[TpoOHsIif 3apsia. JluauM HanpsKEHHOCTH bubnnorexka [JOK
96 .
AIEKTPUIECKOTO ToJIst. OTHOPOTHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE MOJIe
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO
97 TOJIS lglazﬁocn) MOTEH I/IEJ'IOB " bubmiorexa LIOK
) & https://m.eds00.ru/80021447
HampsHKeHHe
[TorenmmanbHas HEPTHS 3apsaa B
98 JEKT ]j)CTaTI/I‘{eCKOI\E noJe Il)_[élTeH nan bubmiorexa LIOK
P ) H https://m.edsoo.ru/af5fa389
AIEKTPOCTATHUECKOTO TTOJIS
CBs13b HAMPSHKEHHOCTH TIOJIA U PA3HOCTH
p P bubmuorexa [JOK
99 MOTEHIUAJIOB JIJIsl AJIEKTPOCTATUYECKOTO

I10J14

https://m.edsoo.ru/df7a6838
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100 [TpuHIMIT CynIEepHO3UIINU TEKTPUUECKUX bubnmoreka [JOK
osiei https://m.edsoo.ru/Ocfed4a6e
bubmuoreka [JOK
101 | Pewenne 3anas https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [lone bubnmoreka [JOK
pPaBHOMEPHO 3apsDKEHHOU chepsl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO IO
103 00béMy mrapa. [lose paBHOMEpHO Egggﬁ;ﬁ;&gﬁ/}%%%ee
3apsHKCHHON OECKOHEUHOU TIOCKOCTH o '
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnuoreka [IOK
1oJje. Y Cja0oBUe PaBHOBECHS 3apsJI0B https://m.edso0o.ru/32405eab
105 JIMAIEeKTPUKY U OJYIIPOBOJIHUKH B bubnuorexa [JOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edso0.ru/060ebab5
Konnencarop. D51eKTpoEMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD BH6J_IHOTeKa LOK
https://m.eds00.ru/845b4f73
IIJIOCKOTO KOHJEHCATOpa
107 [TapannensHOE cCoeAMHEHUE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHUE bu6mmoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa BH6J_1HOTeKa HOK
https://m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pemrenue 3amaq https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsKEHHOM YacCTULIBI B bu6mmorexa [IOK
OJTHOPOJHOM 3JIEKTPUUECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
113 O060061eHre U cucTeMaTH3alus 3HaHU| bubnnoreka [JOK
1o Teme "DieKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bub6nuorexa [IOK

"DnexTpuueckoe nojue"

https://m.edsoo.ru/cefe90e9
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Cuia toka. ITocToSHHbBII TOK. Y CIOBUS

115 CYILIECTBOBAHUS MIOCTOSSHHOTO buGmuorexa LIOK
https://m.edsoo.ru/233311b5
AIEKTPUICCKOTO TOKA
bu6mmoreka [IOK
116 Wcrounuku Toka. Hanpsikenne u 3/1C httos://m.eds00.ru/0839a115
117 3akon OMa it yqacTKa LETH. bubnunoreka HOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3
BuGonra 10K
AHOPOA POBOZ a https://m.edsoo.ru/95fcdf51
Y TUJIOIIAJTU TIOTIEPEYHOTO CCUCHHUS
119 VY 1enpHOE CONPOTUBIICHUE BEILECTBA. bubnuorexa [JOK
Pemenue 3amau https://m.edsoo0.ru/437f8300
120 [TocnenoBarenbHOE, MapAIIEIBLHOE, bu6mmoreka [IOK
CMEIIIaHHOE COCIMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX bubnnoreka [JOK
neneit. [Ipasuna Kupxroda https://m.eds00.ru/1794cf37
bubmuorexa [JOK
122 Pemenne sajas https://m.edsoo0.ru/3881b469
123 PaGora snektpuyeckoro Toka. 3akoH bu6mmoreka [JOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢
bu6mmoreka [JOK
124 Pemenne sajas https://m.edso0.ru/6761bfOf
M .
s | e g e BuGonra 1O
m » BRI https://m.edso0.ru/99750a6f
pe3ucrope
bubmuorexa [JOK
126 Pemernne sanad https://m.edsoo.ru/eb72fc24
197 O/JIC u BHyTpEeHHEE CONPOTHUBIICHHUE bubnmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 715 TTOJTHOM (3aMKHYTO ) bu6mmoreka [JOK

AJIEKTPUYECKON LIETH

https://m.edsoo.ru/221f40fb
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bu6mmoreka [IOK

129 Pemenue sanas https://m.edso00.ru/3580b679
bu6mmoreka [IOK
130 MouHOCTE MCTOYHHKA TOKA https://m.edsoo.ru/alae51d8
bubmuoreka [JOK
131 Koporkoe sambikaime https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO TOKa bubmiorexa LIOK
https://m.edso00.ru/35368f3e
bubmuorexa [JOK
133 Pemerue sanau https://m.edso00.ru/4410cef0
134 Pemenue 3agau mo treme "llocTostHHBIN bu6mmorexa [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN bubmuorexa [JOK
BJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBII bu6mmorexa [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
06006 7
o7 | ooSmeme e e Bumorera LK
Tox" p https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme bubnuoreka [IOK
"IIoCTOSIHHBIN 2IEKTPUUECKUI TOK" https://m.edso00.ru/1885ddf1
Bumorera LOK
p m ' P https://m.edsoo.ru/da794295
B MeTajuiax. CBepXMmpoBOJAUMOCTD
35 .
o | oo e puopes Bumorera LOK
p p ) https://m.eds00.ru/4b423491
®dapazes 115 HIEKTPoIU3a
. bu6mmorexa [IOK
141 DnexTpuuecKuil ToK B razax. [lmazma https://m.eds00.ru/92d9276
142 DNEKTPUUECKUN TOK B BaKyyMe. bubnnorexa [JOK

Bakyymnsbie mpuOopbl

https://m.edsoo.ru/2E+160



https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160

143

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/ab61c660

144

145

[TonynpoBOIHUKOBBIE TPUOOPHI

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MmepeHue cuiibl TOKa U HAPSIKEHUS B
LETH TOCTOSIHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
nabopartopueii o ¢puzuke. [Ipumepsl
M3MepeHus: GPU3NIECKUX BEITHIUH MPH
MTOMOIIY KOMITbIOTEPHBIX JATYUKOB"

bu6mmoreka [IOK
https://m.eds00.ru/83622200

bubmuorexa [JOK
https://m.edsoo.ru/5643ea56

146

147

®dusnyeckuii MPaKTUKYM TI0 TeMe
"N3y4yeHre HepaBHOMEPHOTO IBUKEHUS C
LEJBIO ONPE/ICIeHNUs] MTHOBEHHOMN
ckopoctu"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IUIOCKOCTH'" MIIN
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM
NIBHOKeHUN"

bu6mmorexa [IOK
https://m.edsoo.ru/f6292f5f

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

148

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3yueHue NBUKEHUS Tela 1o
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopocTbro” nnu "HccnenoBanue
3aBUCHMOCTH Mepuo/ia o0paleHus

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/ab61c660
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150

151

152

KOHMYECKOr0 MasiTHUKa OT €ro
napamerpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MmepeHune paBHOJACHCTBYIOLICH CHIIbI
IIpU ABMKEHUH OpycKa 10 HaKJIOHHOU
mwrockoctu" uin "IIpoBepka runoTe3sl o
HE3aBHCHUMOCTH BPEMEHU JABH)KECHUS
Opycka 1o HaKJIOHHOH IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHJI
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
pe3uHOBOM 00pa3sle, oT ux aedopmarun"
win "M3ydyeHne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKMHYTON Yepes
nérkuii 010K"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ko3 dumenta TpeHus mno
BEJIMYMHE YTJII0BOTO KO3 PUIIEHTa
3apucumocTt Frp(N)" mnu
"UccnenoBanue ABMKEHU OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
koa¢pdunmenTom Tpenus" win "M3yuenue
JBYKCHMSI TPy3a Ha BaJly C TpEHUEM"

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

154

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue ycioBUNH paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHILITEHNHOB U PaCUYET CUJT ynpyroctu"
niu "M3ydeHne ycTounBOCTH TBEPAOTO
TeJla, UMEIOIIETo TUI0MA1b OMophI"

@uU3HYECKUI NPAKTUKYM IO TEME
"M3mMepeHune umIynbca Tena mno

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7

bu6mmoreka [JOK
https://m.edso0.ru/856fh28e
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TOopMO3HOMY IyTu" unu "U3mepenue
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOMIISI U MOIIIHOCTH CHJIBI TSTH"
niu "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMIYJIbCOM CUJIBI" WIIH
"UccnenoBanue coXxpaHEHUs UMITYJIbCa
MpY yIPYroM B3aUMOJICUCTBUM" WU
"N3MepeHue KHHETUUECKON YHEPT UM Tea
110 TOPMO3HOMY TTyTH"

155

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3y4yeHue n30TepMHUECKOro Iporecca
(peKOMeHI0BaHO HCIIOIb30BaHHE
dpooii tabopatopun)" wim "M3yuenue
M30XO0pHOro mnpouecca" unu "M3yuenue
n3obapHoro mporecca” uiu "[IpoBepka
ypaBHEHUsI COCTOSHUS"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

157

Ou3nyecKkuil MPakTUKyM 0 TeMe
"U3mepenue ynenpHoM TemioéMkocTy"
nnu "HccnenoBanue npolecca OCThIBaHUS
Bemectna" min "HMccaenosanue
aanabaTHoro npotecca” unn "M3ydenue
B3aUMOCBSI3U YHEPTUU
MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS )KUJIKOCTE"

@u3NYECKU NIPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUS
xuakocrei" nnu "M3mepenue yaenbHol
TEIUIOTHI IIJIaBJICHUS JIbJa" WU
"N3ydeHne CBOKWCTB HACBIIIEHHBIX MTapoB"
i "M3mepenne abCOMOTHON BIaXXHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenienun". M3amepenne koxpduimenta
MTOBEPXHOCTHOTO HATSKEHUS

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

bubmuorexa [JOK
https://m.edsoo.ru/6bla23b5



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

158

DU3NYECKUI TPAKTUKYM I10 TEME

"Habumo1eHre mpeBpalieHust SHEPTUU
3apsHKEHHOT0 KOHACHCATOpa B YIHEPTHIO
n3nydyenus ceeroauona” unum "Nsydenue
MIPOTEKAaHUS TOKA B IIETH, COJEpIKaIIei 1
koHzencarop" uin "Pacnpenenenue

Pa3HOCTH MOTEHIIUAJIOB (HAIIPSKEHUS )

IIPU N1OCJIE0BATEIbHOM COEIMHEHUN
KOHJIEHCATOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

160

161

162

Ou3nyecKkuil MPakTUKyM 0 TeMe
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pe3uctopoB" unu "M3MepeHune yneabsHoro
COIPOTHBIIEHUS IIPOBOIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
OT HANPSDKEHUS JUIS JIAMIThl HaKaJIuBaHuUs "

Pu3NYECKU IPAKTUKYM 110 TEME

"Habmronenue anexTpoiaunsa" uim

"N3mepenue 3apsiia 0lHOBAJIEHTHOTO

nonHa" win "MccnenoBanne 3aBUCHMOCTH 1
COIIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-

aMIepHOI XapaKTepUCTUKU auoaa"

PesepubIil ypok. O6006111eHIE 1
CUCTEeMaTH3allvsl 3HAaHHUH 110 TeMe 1
"KunemaTtuka"

PesepBHelit ypok. O60011IeHNE U
cHCTEMAaTH3aInsI 3HaHUH T10 TeMe 1
" [Imaamuka"

bu6mmorexa [IOK
https://m.edso0.ru/2b179d98

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [IOK
https://m.eds00.ru/3149956b

163

PesepBHeIit ypok. O6001IeHNHE 1
cHCTEMAaTH3aInsI 3HAaHUH T10 TeMeE 1
"Craruka TBEpaoro tena"

bu6mmorexa [IOK
https://m.edsoo0.ru/0f9752ac



https://m.edsoo.ru/ec424377
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https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

PesepBHbIil ypok. O6001IcHIE 1

164 cucTeMaTu3alus 3HaHu 10 TeMe 1 Bubmorexa HOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHCHUS B MEXaHUKE
PesepBHbIil ypok. O6001IeHIE 1
165 CHUCTEMaTHu3allMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM https://m.edso00.ru/de148976
Teopun"
P i . 06006
€3E€pBHBIN YPOK 0 1ueHHe u Butmorexa LIOK
166 cUCTEMAaTH3alUs 3HAHUH 110 TEME 1 .
" " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TerIoBbIe MAITUHBI
PesepBHeIi ypok. O000IICHHE 1
167 cUCTEMATH3aIHs 3HAHUH I10 TEME 1 bu6mmoreka [IOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIe epexo bl
PesepBusblii ypok. O0001IEHNE 1
168 CI/ICTgMaTI/IBZIII)I/ISI 3HaHHfIHl 10 TEME 1 bubmiorexa HOK
" " https://m.edso0.ru/f2381c0c
DIEKTPUUYECKOE T10JIe
P % . 0000
€3€pBHBIN YPOK 0 PIeHI/Ie 51 BuGmiorexa LIOK
169 CHUCTEMATH3aIHs 3HAHUH 10 TEME 1 i
" o N " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPUUECKUN TOK
PesepBurlit ypok. O0001IEHHE 1
170 CI/ICTEMaTmZLII)HH 3HaHI/II;III o tTeMe "Toku B 1 Bubmioreka IJOK
" https://m.edso0.ru/cc7681d4
pa3IUYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
' Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie W3ydeHHS  0GPA30BATEIbHBIE
padoThbI padoThI pecypebi
B .
|| Domneterue oeromm s | Bumorera LOK
POBOA ' https://m.eds00.ru/487a8593
nosie. ['unoresa Ammepa
Bektop ma o T
2 cyigpgofH;iiTﬁainiiﬁ(; ﬁgneﬁppj;?;l}ljn 1 buommorexa LIOK
. ’ https://m.edsoo.ru/4clabcch
MarHuTHOW MHIYKIIUH
3 MarauTHo€e 1oJie MPOBOIHUKA C TOKOM. 1 bubnnoreka [JOK
OnbIT OpcTena https://m.edsoo.ru/d35d5262
n bubmuoreka [JOK
4 Cwia Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1 https://m.eds00.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenne sanad 1 https://m.edsoo.ru/a37a0c21
6 ITpumeneHne 3akoHa Amnepa. 1 bubnnorexka [JOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
C J S
7 MZI Hanboiilillﬁéliz: ;;I p:;g;iﬁ; I:IJaCTI/I bl 1 bubmiorexa HOK
AYIB. P 1 https://m.edsoo.ru/c97afaal
B OJHOPOJHOM MarHUTHOM TI0JIE
bu6mmoreka [IOK
8 Pemenme sanas 1 https://m.edso0.ru/504e98c7
bu6mmoreka [JOK
9 Pabora crs1 Jloperia 1 https://m.edsoo.ru/d518be4b
bu6mmorexa [IOK
10 Pemenne sanad 1 https://m.edso00.ru/93617bd9
11 MarunuTtHoe 10J€ B BEIlIECTBE. 1 bu6mmorexa [IOK
PeppoMarHeTUKH, rapa- 1 JTHaMarHeTUKU https://m.eds00.ru/30ff9608
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12 OcHoBHbIE CBOIiCTBA (heppOMarHeTUKOB. bubnmoreka [JOK
[Tpumenenne heppoMarHeTHKOB https://m.eds00.ru/0b58190a
13 Pemenue 3agau mo reme "MarautHoe bubmuorexa [JOK
nosie" https://m.edso0.ru/5b55c307
14 Pemenue 3amau mo teme "MarautHoe bubmuoreka [JOK
mose" https://m.edsoo.ru/41c4ae8a
SIBrieHnE ANEKTPOMATHUTHON MHIYKIUU. bubnuoreka [IOK
15 . :
IToTok BekTOpa MArHUTHON UHIYKIIUHI https://m.edsoo.ru/b3efalcl
bubmuoreka [JOK
16 INC munyxuun https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIMH bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe noie. Toku bubnnoreka [JOK
Ddyxko https://m.edso00.ru/15abe140
19 OJ1C uHAYKIMYU B ABUKYILIUXCS bubnuorexa [JOK
IIPOBOJHMKAX https://m.eds00.ru/0235cc02
bu6mmoreka [IOK
20 Pemenne sanau https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
21 Hpasuno Jlenia https://m.edsoo.ru/bbc22726
22 mysiisost s wemm noctosmmoro Bumiorexa LIOK
YK H https://m.edsoo.ru/621eae9d
TOKa
23 SBnenune camounaykiuu. 3/C bu6mmoreka [JOK
CaMOUHIYKIUH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJISl KaTyIIKH C bubnnoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE T10JIE https://m.edsoo.ru/b3c0ad11l
bu6mmorexa [IOK
25 Perenne sanau https://m.eds00.ru/88f69d2b
26 O0o01IeHne U cucTeMaTu3alus 3HaHu| bubnuotexa [JOK

o Teme "DIeKTpoauHaMHUKa"

https://m.edso0.ru/76484025
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97 KonTponbhas pabota no teme bubnmoreka [JOK
"OnexkTpoguHaMuka" https://m.edso0o.ru/8ae09b98
28 KomnebarenpHas cuctema. CBOOOIHBIC bubmuorexa [JOK
KoJjeOanus. ['apMoHUYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe 1 JTMHAMHYECKOE bubnmoreka [JOK
OTHCAaHUE KOJICOATEIbHBIX TBUKCHHM https://m.edso00.ru/87ce9498
DHepreTuyeckoe onucanue. Beios
30 rapwommcexim xoteGami 3 buGmorexa LIOK
P https://m.edso00.ru/e3c99692
SHEPIreTHYECKOr0 ¥ KHHEMAaTHYECKOTO
OIHUCaHUs
. bu6mmorexa [IOK
31 AmmTysia v gasa koneOanmii https://m.edsoo.ru/7a0c439a
[Tepuon n yactora konebanui. [lepros
0 OaHui
32 xz:zgaifl?{egﬂg;?;;]ﬁlI/Ia;aHI/IITe 1o bubnmorexa LOK
. - LICPHOR https://m.edsoo.ru/e0399319
CBOOOIHBIX KOJICOAHUI TTPYKHHHOTO
MasTHHKA
33 3aryxaromue KonebaHus. BelHyXIeHHBIC bubnmnorexa [JOK
Konebanus. Pezonanc https://m.edso0.ru/72e93d09
bu6mmoreka [JOK
34 ABTOKOTICOANM https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpok-koHdepenus "MexaHuueckue
36 K(FJ'IG63HI/I$([I) BpMinKanLHHX bubmorexa [IOK
; https://m.edso0.ru/8ef587be
WHCTPYMEHTAX
37 O06o0011eHe U cUcTeMaTU3alus 3HAaHUN bubnnoreka [JOK
o TeMe "MexaHndecknue Koiaeoanus" https://m.edso0.ru/eb84182f
38 DNIeKTpOMarHuTHBIE KOJICOaHusI. bubnmnoreka [JOK

KonebarenbHbIi KOHTYD

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBsi3b aMITUTYAbI

bubmuorexa [JOK

39 3apsiia KOHJICHCATopa ¢ aMILTTY 100 https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATEILHOM KOHTYPE
40 3aKOH COXpaHEHUsl YHEPTUHU B UJI€aJIbHOM bubnmoreka [JOK
K0JIeOATEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
q | S e BuSmores 10K
- DRI https://m.eds00.ru/5e668619
AIIEKTPOMATrHUTHBIC KOJICOaHUs
42 [Iepemennslii TOK. Pe3ucrop u bubnuoreka [IOK
KOHJICHCATOP B IIEMH MEPEMEHHOI0 TOKa https://m.edsoo.ru/84836152
43 Karyika HHIyKTUBHOCTH B LIENIU bubnuoreka [IOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa AJIs 2JIEKTPUYECKON LIenu bubnnorexa [HOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
45 AME?‘II/IT}/‘I[HOGPI/I JeCTByIOIIeE 3HAYCHHE bubnmorexa LOK
https://m.edsoo0.ru/lcac6c4c
CHUJIbI TOKA Y HAIPSKEHUS
46 Pe3onaHC B ayeKTpUUECKO 1IeTH Bubmioreka IJOK
https://m.eds00.ru/087506df
bu6mmoreka [JOK
4t Pemenne sanau https://m.edso0.ru/al16836a4
Hnean i TpaHcpopmaTop.
48 HHOH;:({)H(?T;I; ie(be p'rlaTnprIOT ebneHue bubmorexa LIOK
p JICTBO, TIEPElL p https://m.edso0.ru/f97418ae
AIEKTPUIECKOI SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
49 anekTposneprun. Kynerypa bubnmuotexa [JOK
WCTIOJIb30BAHHUS DJIEKTPOIHEPTHH B https://m.edsoo.ru/a6f74d93
MOBCETHEBHOM KU3HU
bubmuorexa [JOK
50 Pemenne sanas https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau bubmioreka LTOK

https://m.edsoo.ru/7cab59f8



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8

50 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN bubmuoreka [JOK
1o Teme "DIeKTpOMarHuTHbBIE KojaeOaHus " https://m.edsoo.ru/401024a9
53 Mexannyeckue BOIHbI. XapaKTepUCTHKH bubnnoreka [HOK
MEXaHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
% 3BYK. XapakTepUCTHKH 3BYKa https://m.eds00.ru/138b6f09
56 WNudpa3Byk u ynbrpas3syk. [llymoBoe bubnnorexa [HOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
S Pemerte 3aza https://m.edsoo.ru/cfd918bf
58 ONEeKTpOMarHuTHbIE BOJHBL. M3myuenue bubnnorexa [JOK
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso00.ru/d01b818c
I )
0| B Busorea 101
P p https://m.edsoo.ru/49be1f9e
TEXHUKE U OBITY
IT .
| P e s Busorea 101
A HHA- TPOME https://m.eds00.ru/9f96f1f8
3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl
62 KonrponbHas pabora no reme bubnnorexka [JOK
"Konebanus u BoiHbI" https://m.edso0.ru/4f7985a0
63 Caer. 3aKOH MPSIMOJIUHENHOTO bubnnorexka [HOK
pacIpoOCTPaHEHHUS CBETA https://m.eds00.ru/f9566406
Pemenne 3a1au Ha mMpuMEHEHNE 3aKOHA bubnmoreka [JOK
64 < :
IPSMOJIMHENHOTO PACIIPOCTPAHEHHS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue ceta. [lnockoe 3epkano. bubnuorexa [JOK
Cdepudaeckoe 3epKano https://m.edso00.ru/a005d2bb
66 [Tpenomnenue cBeta. AGCOTIOTHBIN U bub6nuorexa [IOK

OTHOCUTEJIbHEIN ITOKa3aTellb

https://m.edsoo.ru/bc2e55cd
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npesnomienus. [lonHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHblil yroi ojaHoro
BHYTPEHHET0 OTPaXKEHUs

Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB

bubmuorexa [JOK

67 OTPaXEHUS U MPEJIIOMJICHHS CBETA https://m.edso0.ru/49d830a9
68 Xon stydeil B mpusMe. Jlucnepceust cBera. bubnuoreka [IOK
CnoxHbIN cocTaB Oenoro ceera. L{Ber https://m.edsoo.ru/d8elc3be
69 JIun3bl. @OKyCHOE pacCTOSIHUE U bubnmoreka [JOK
OITHYECKasl CUJIa JTUH3bI https://m.eds00.ru/60441359
70 [TocTpoenne n3o0paskeHuid B TMH3aX U UX bubnnorexa [HOK
CHCTEMAX. Y BEJIMYEHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
P
71 H:g(‘;i;f;f; qnlj)?I HO:;I/)IEIGXH? ?‘IOMO bIO bubmiorexa LIOK
P ’ ya B https://m.edso0.ru/5a868f09
JINH3
72 I'11a3 kak onTuyeckas cucrema bubmorexa HOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensl npuMeHUMOCTH bubnuorexa [JOK
r€OMETPUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS bubmiorexa HOK
https://m.edso0.ru/f32aab06
bu6mmoreka [JOK
S Aucnepcns caera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [JOK
76 Mntepdepenuus cera https://m.edso0.ru/5fc0c638
77 KorepeHnTHble HCTOUYHUKHU. Y CIIOBUS bubnuoreka [IOK
HaOJI0IeHUS] MAKCUMYMOB 1 MUHUMYMOB https://m.eds00.ru/c6416d48
bubmuorexa [JOK
8 Pemenue sanas https://m.edso0.ru/3061de2b
bu6mmorexa [IOK
” Tpumenenne uHTephepeHi https://m.edsoo.ru/668edbc8
80 Judpakius ceeTa bubmiorexa LIOK

https://m.edsoo.ru/12ed04b5



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5

81 Hudpakmonnas pemérka. Y ciaoBue bubnmoreka [JOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [JOK
82 Pemenue sanas https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
Ilonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 Pewenne sanay https://m.eds00.ru/c56c8158
85 CBeTOBBIC SABJIICHHS B IPUPOJIE Eubmorexa ITOK
https://m.edso0.ru/0b36363d
86 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
o Teme "OnTtuka" https://m.edsoo.ru/8a14748b
bubmuorexa [JOK
87 KonTtponpsHas padbora mo tTeme «OnTuka https://m.edso0.ru/82315dd4
r .
88 mexammm. 3aKoms oCKTpOTHAMIIKI BuGmorexa LOK
) Tpoa https://m.edsoo.ru/c9bd77cb
MPUHITUIT OTHOCUTEILHOCTH
89 [Toctynatel criennaabHON TEOPUHU bubnuoreka [IOK
OTHOCHUTEIIFHOCTH https://m.edsoo.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
IIpeoOpa3zoBa Jlopenma. YciaoBue
90 HII))I/IIH/HI{)HOcl?rHHIgTHOEerILLHOCJ;LBH Bubmzorexa LIOK
’ https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUEe BPeMEHHU
Y COKpAIIICHHE JUTUHBI
91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnuoteka [JOK
YJaCTHIIEI https://m.edso0.ru/853a64fc
| oot e Busorea 0K
p ORI p https://m.edsoo.ru/b6258ffa
TIOKOS
93 PaBHOBeCHOE TEIIIOBOE M3TyUCHHE bubmorexa LIOK

https://m.edsoo.ru/f54035a5
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bu6mmoreka [IOK

i 3axon cmemenns Buna https://m.edsoo.ru/1c5ff752
bu6mmoreka [IOK
95 I'unore3a M. [1nanka o kBaHTax. @OTOHBI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% OHEprHs W UMITYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubmmoreka [JOK
3akonsb!l potodddexra https://m.edso0.ru/8c68e5b9
98 Dorospherta "Kpacnan rpana’ uGorexa LIOK
- NP paHih https://m.edsoo.ru/01ef4556
dororddekra
bu6mmoreka [IOK
99 Hasnenue cera. OnbitTel [1. H. JIeOeneBa https://m.edsoo.ru/64b4f966
. bubmuorexa [JOK
100 BoiIHOBEIE CBOHCTBA JACTHI https://m.edsoo.ru/f59cfcec
B Bpoiis.
101 BOZ)II;I{JII);III/IG azi)dpéﬂil ggﬁiiﬁzﬂoij;fsa 17071 bubmmorexa LIOK
P Pasmep a https://m.edsoo.ru/5df8bafl
JIBUKYTICHCS YaCTHITBI
102 KopnyckyisspHO-BOIHOBOM AyaIn3m bubmiorexa HOK
https://m.edsoo.ru/8ccab62a
bu6mmoreka [JOK
103 Jlappaius SIEKTPOHOB Ha KpHCTaTax https://m.edsoo.ru/30dbal8c
C i .
100 Coomantons neonpercrtnmocteii buGnorexa LIOK
N pent https://m.eds00.ru/65783dec
['eitzenbepra
bu6mmoreka [IOK
105 Pemenne rpagutccknx sanad https://m.edsoo.ru/e70195bd
N bubnmoreka [JOK
106 Pemenne pacuCrrex sazay https://m.edsoo.ru/ee9b3182
KonTponbHas padora no Temam: "OCHOBBI
107 CTO", "KoprycKkynsspHO-BOJIHOBOI bubmorexa LIOK

nyanuzm"

https://m.edsoo.ru/c3de891a



https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a

OmBITE IO HCCIICAOBAHUIO CTPOCHUA

bubmuorexa [JOK

108 atoma. [manerapHast MoIeNIb aTOMa https://m.edso0.ru/312b750a

Pezepdopna
bu6mmoreka [IOK

109 Loctynatet bopa https://m.edsoo.ru/404dfa9a

110 Buast ciektpoB. CriekTp ypoBHE# bubnunoreka HOK
SHEpPryuu aToMa BOAOpOa https://m.edsoo.ru/cf74blla

111 CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHUE bubnmoreka [JOK
cBeTa https://m.edsoo.ru/f945d85¢

bu6mmorexa [IOK

112 Hasep https://m.edsoo.ru/2288a0c4
Hyxnonnasa moznens aapa I'eiizenOepra-

113 H}B,ZHGHKO. 3ap§zl u MEECOBoe tmcncr)) siapa. bubmorexa HOK

https://m.edsoo.ru/34ada5de
H3otonsl. PannoakTUBHOCTH
3aK0H paJIMOAaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO U3TyUCHUS. bubnnoreka [JOK

114 _

Brnusinue painoakTHBHOCTH Ha KUBbBIC https://m.edsoo.ru/aab98bef
opranusmsl. Jlo3zumerpus

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

SAnepusie cunbl. Jledhekt Macco sapa.

115 Snepubie peakuuu. SnepHbie peakTOpPHI. bubnunorexa [JOK
[Tpobnems! ynpaBisieMoro https://m.edsoo.ru/ff1758d0
TEPMOSIICPHOTO CUHTE3a. DKOJOTUYECKUE
aCIEeKThl Pa3BUTHS SIACPHON SHEPTrEeTUKHI
Mertoabl perucTpalyu U UCCIeI0BAHMS
AJIEMEHTAPHBIX YaCTHII.

116 dyHIaMEeHTaJIbHbIE B3aUMO/ICUCTBUSI. bubmuorexa [JOK
baproHbl, ME30HBI U JIENTOHBI. https://m.edsoo.ru/1ac08a5Sh
[IpencraBnenue o CTaHAapTHON MOJIENH.

KBapk-riatooHHast MOJEb afpOHOB
117 ®usnka 3a npeaenamu CtannapTHOU bubnnorexa [JOK

Mozenu. TéMHas Marepust U TEMHas

https://m.edsoo.ru/c026fd37
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sHeprus. EnuHCTBO u3nueckoil KapTHHBI
Mupa
Oranel pa3BUTHS ACTPOHOMMHU. 3HAUEHUE

bu6mmoreka [IOK

118 aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS

119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubnuoreka [IOK
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39c44028
HCCIICIOBaHUI
CoBpeMeHHBIE ONITHYECKHUE TEIECKOIIBL,

120 a IEOTCJISCKOHBI BHeaTMocpepHas bubnmorexa LIOK
pal ’ p https://m.edsoo.ru/4877aale
ACTPOHOMHS
Bup 3Bé31H0T0 HEOa. Co3Be3nus, ApKue bubnuorexa [JOK

121 . .
3BE3/b], INIAHETHI, UX BUJIMMOE ABUKCHUE https://m.edsoo.ru/aac588eb
Conneynas cucrema. Connne. ConHevynast

122 aKTUBHOCTBH. McTounuk snepruu ConHia bubanorexa LIOK

. ' https://m.edsoo0.ru/22748eb4
1 3BE3]
3BE31BI, X OCHOBHBIE XapaKTEPUCTUKH.
123 ]_—[I/Ialf[ aMMma "CIeKT aJILHIL).Iﬁ KJII;.CC - bubmorexa [JOK
p " p https://m.eds00.ru/42169944
CBETHMOCTD
124 3Be3/1bI TIIABHOM MOCIEN0BATEILHOCTH Bubmioreka IJOK
A A https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 1.

195 CoBpeMeHHbIE MPECTABIECHUS O bubnuoreka [IOK
MPOUCXO0KICHUH U 3BoTtounU CosHIA U https://m.edso0o.ru/d09da494
3BE3. OTamnbl )KU3HU 3BE3]

Mineunsrii I1yte — Hama I"amakTuka.
126 Tumner ranaKTyI:K YépHble OBIPHI B AApax bubmioreka LJOK
- ep JIBIP P https://m.edsoo.ru/7cd10a0a
TaJIaKTHK
Bcenennas. Pacmimpenne Beenennoil.
127 3akoH Xab6mna. Teopus bonbioro bubmorexa [IOK

B3pbIBA. PETMKTOBOE H3iTyueHHE

https://m.edsoo.ru/3dbdf0d2
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198 MacmrabHast ctpykrypa BeeneHnHoid. bubnmoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
129 Hepeménnsie mpo0aeMbl aCTpOHOMHUHT Egggﬁ;ﬁ;&gﬁ/}éy doffe
DuU3nYeCKu MPAKTUKYM 10 TEME
"HccnenoBaHue MarHUTHOTO MOJIs
MIOCTOSIHHBIX MarHUTOB" MJIN Eu6 OK
130 "HccnenoBanue CBOWCTB h tI;Isz-I/I;I;T;;C;Eru 167361a6f
dbeppomarnetukoB" win "UccnenoBanue T '
JIEMCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM"
Ou3nyeckuil MPakTUKYM 0 TeMe
"U3mepenue cuisl AMmepa" win
131 "HM3y4eHue 3aBUCUMOCTH CHJIBI AMIiepa bubnnorexa [HOK
oT cwibl Toka" unu "OnpeneneHue https://m.edsoo.ru/fcae91e9
MarHUTHOM MHYKIIUU Ha OCHOBE
MU3MEpeHus cuiibl Amrepa'
Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
132 JIEKTPOMATHUTHOW WHAYKIIMH'" WA https://m.edsoo.ru/c36658da
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTO ToJis"
Pu3nYecKuil NPAKTUKYM I10 TEME
133 "UccnenoBanue siBIE€HUS CAaMOMHIYKIUN" bu6mmoreka [JOK
nin "COopka MOJIENH SJIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
regeparopa”
Pu3n4eCcKuil IPAKTUKYM 110 TEME
134 "N3mepenne neproa CBOOOTHBIX bubnmuotexa [JOK
KOJIeOaHW HUTSHOTO U TIPY>KHHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
- ?r}drmqecxnn MPAKTUKYM T10 TEME Bu6morexa LIOK
peoOpa3oBaHKe SHEPTUU B PYKUHHOM

MasiTHUKe"

https://m.edsoo.ru/a28026bd
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DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCIIEI0BATEIbHO COCTUHEHHBIE

bubmuoreka [JOK

136
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ win https://m.eds00.ru/89dc2d90
"UccnenoBanue pabOThl HCTOYHUKOB
CBE€Ta B LIETIH NTEPEMEHHOI0 TOKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME bubnuoreka [IOK
137 n 4 n .
N3ydeHue napaMeTpoB 3ByKOBOM BOJHBI https://m.edso00.ru/b100661a
DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune nokazaresns mpeioMIeHuUs bubnnoreka [JOK
138 n n .
crexia" wiu "llonyyenue nzoOpakeHus B https://m.edso0o.ru/42569eal
CHCTEME U3 IUIOCKOTO 3epKaia U JUH3bI"
Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 paccTosiHuA OT BelIecTBa (Ha mpuMepe bubnuorexa [JOK
Kuakux auH3)" uinu "M3Mmepenue https://m.edsoo.ru/b879fb3f
(OKYCHOTO pPacCTOSIHUSI PACCEUBAIOIINX
auH3"
PuU3nYECKUi MPAKTUKYM I10 TEME
140 "HaOnroneune EI/I(I) alzllﬁm bubmiorexa HOK
P ’ " https://m.edsoo.ru/8b7ac737
uHTEephEPEHIINU U TIOJIAPU3AINH CBETA
Pu3nYecKuil NPAKTUKYM 110 TEME
"Onpenenenre UMIyabCa U SHEPTUH
141 eJ'ISEFIfBI/ICTCKI/IX qazTHu (o b Bubumorexa [IOK
P https://m.eds00.ru/63756c47
dororpadusM TPEKOB 3apsIKEHHBIX
YACTHUI[ B MArHUTHOM T10J1e)"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenne nocrosinuol [1nanka Ha
142 OCHOBé3 uccienoBanus porodrpdexra" wim bubmorexa LIOK
" https://m.edsoo.ru/eb916f82
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKeHHs "
143 ®uznyeckuil NPakTUKYM 0 TeMe bub6nuorexa [IOK

"UccnenoBanue cuekTpa pa3peskeHHOro

https://m.edsoo.ru/ec651eb8
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144

145

146

147

aTOMapHOTO BOJIOPOJia M U3MEPECHUE
noctosiHHoM Punbepra”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTHBHOTO (hoHA C
MCIIOJIb30BAaHUEM JIO3UMETpa' Uin
"N3yueHune moromeHus 6eTa-4yacTuil
alroMuHuEM"

Pu3N4eCKu IPAKTUKYM 110 TEME
"HabGnromenus 386342010 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JIJIs1 ONIPEACIICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE CO3BE3/1UsI
CeBepHOro noaymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckorn JIyHI,
IJIaHET, TYMAHHOCTEH U 3BE3IHBIX
CKOIUIeHUH"

O0001IeHne U cUCTEMaTH3aINs 3HAHUI.
Posb ¢pu3uku u acTpoHOMUM B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLMAJIBHON U 3THYeCcKOoil chepax
JeSITEIbHOCTH YeJI0BEKa

O06o0011eHNe U cucTeMaTU3alus 3HaHUH.
Ponb u MecTo pU3MKHM M aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O060011eHMe U cUCTeMaTU3als 3HAHUH.
Ponb pusnueckoit Teopun B
(opMHpOBaHUY MPEICTABICHUH O
buznyecKoil KapTuHE MHpa, MECTO
¢du3nUecKoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTABICHUN O IPUPOJIE

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4
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O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

bubmuoreka [JOK

149 o teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMAaTH3aIl|sl 3HAHUI bubmuorexa [JOK
o teMe "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmuoreka [JOK
o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U CUCTEMaTU3aIUs 3HAHUI bubmuorexa [JOK
152 n n
o TeMe "CraTuka TBEpAOro Tesa https://m.edsoo.ru/3cca482e
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
153 1o Te;[He "3aKOHBI COX aHeHEs{ B bubanorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
MEXaHUKE
O0001Ienne U cucTeEMaTH3alNsl 3HAHUN
154 1o Telxlfe "OCHOBBI MOJIEK JI;IIl HO- bubanorexa LIOK
N " yip https://m.edsoo.ru/ed440ca8
KHHETUICCKOU TeOpUHr
O0001Ienne U cucTEMaTH3alNs 3HAHUN
155 o teme "Tepmonunamuka. TernoBbie bubmmorexa LOK
" ’ https://m.edso0.ru/c63f7c10
MallHbI
O0600611IeHNE U CUCTEMATHU3aIUs 3HAHUI
156 1o Telxlfllle "ArperaTtHole COCT(?}IHI/I}I Bubmioreka IJOK
p " https://m.edsoo.ru/1d36b5b1
BelecTBa. PazoBble NEPEXObI
157 O0001IeHNe U cCUCTEMaTU3aINS 3HAHUI bu6nmoreka [IOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edsoo.ru/3bf0def9
O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN
158 110 TeMe "I10CTOSTHHBIN DIIEKTPUUECKUI bubanorexa LIOK
" P https://m.edso0.ru/71453ee6
TOK
O0001eHne 1 cucTeEMaTU3aINs 3HAHUI bubmuorexa [JOK
159 " " .
110 Teme "TOKHU B pa3iIMYHBIX cpeaax https://m.edso0.ru/3d40077a
160 O0o01IeHre U cucTeMaTu3alus 3HaHU| bubnmuoreka [JOK
o Teme ""MaraurtHoe 1one" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
p P - bubnmuotexa [JOK
161 cUCTEMAaTHU3alKA 3HAHUH 10 TEME

"DneKTpoMarHuTHas MHIYKIUs"

https://m.edsoo.ru/053e2248
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PesepBHbIil ypok. O0001ICHHE 1

162 cUcTeMaTu3alus 3HaHUH 110 TeMe 1 Eubmorexa LIOK
" " https://m.edsoo.ru/d6310bfd
MexaHnndeckue KojieOaHus
Pese i . O6001meHne
163 CI/IETE:&I;?IHIZZEEE 3HaI§)HI}/iH ngienl;le 1 bubmoreka LJOK
" " https://m.edsoo.ru/5e2bb83d
DJIeKTPOMarHUTHBIE KOJIeOaHUs
PesepBHbIil ypok. O0001ICHNE U
164 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 bubmuorexa [JOK
"MexaHM4YEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pese il ypok. O6o0meHHEe
165 CI/ICTEII\S/ITT)II/IH?,:EH;( 3HaHI/II;IH ngie;{le 1 bubmmorexa LIOK
" " https://m.edsoo.ru/52ad1603
Onruka
P i .
€3EPBHBIN YPOK O606£II€HI/I€ " Butmorexa LOK
166 cUCTEMATH3aLHA 3HAHUH 110 TEME 1 .
" " https://m.edsoo.ru/5beclc65
OcuoBel CTO
P i . 06006
o7 | ooy O : Bumorea 10K
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOJTHOBOH JAyanu3m
P i .
oy | ooy o O : Sumorea 10K
" H " https://m.edso0.ru/1f511654
®usnka atoma
PesepBuslit ypok. O600111eHNE U
169 CHCTEeMAaTU3alys 3HaHUH 110 TEME 1 bu6mmoreka [JOK
"@u3nKa aTOMHOTIO Spa U 3JIEMEHTapHbIX https://m.eds00.ru/905c5ce0
qactur”
P 7 . 06006
170 01:2?;11\3;:11;41432}1@ 1(/)12 3HaIfI)I/II;IH Egie;;le 1 bubmorexa LIOK
" 1 " https://m.edsoo.ru/2bffb94c
OneMeHTHl aCTPOPUZUKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMDBI10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

10.2

10.3

10.4

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NIPOrPaMMBbI CpeIHEero 001ero
o0pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HAay4yHOU KapTHHBI MUPA, B pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOH ACSITEIBHOCTH JIIOEH

Y4YUTHIBATH TPAaHUIIBI TPUMEHEHHS U3YYEHHBIX (DU3NYECKUX MOJIENICH: MaTepralibHasi TOUKa, MHEPIHUAIbHAs CUCTEMa OTCUETA,
abCOoJIIOTHO TBEPJIOE TENO, UJIalIbHBINA I'a3; MOAEIU CTPOEHUS Ia30B, )KUIAKOCTEH M TBEPABIX TeJl, TOUECUHBIN 3JIEKTPUUYECKUN
3apsi — MPH pelieHnH (PU3NIECKUX 3a/1a9

Pacnio3naBath (husnueckue spieHus (IpOLEecchl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYIPHO-KUHETHYECKON
TEOPHUH CTPOCHHS BEIIECTBA M AJICKTPOJAMHAMHUKA: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBMKEHUE, CBOOOIHOE
najieHue Tej, JBIKEHUE MO OKPY>KHOCTH, WHEPIHs, B3auMojencTBue Ten; auddysus, OpOyHOBCKOE NBHUKEHHUE, CTPOCHUE
JKUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHE OOBEMaA TeJl NMPH HarpeBaHUU (OXJIAKIEHWH), TEIUIOBOE PaBHOBECHE, HCIApEHHE,
KOHJICHCALUsl, TUIAaBJIEHNE, KPUCTAJUIU3ALUs, KUIIEHHUE, BJIAXXHOCTh BO3/1yXa, IIOBBILICHUE 1aBJICHUS ra3a [Py €ro HarpeBaHuu B
3aKpBITOM COCY/JI€, CBA3b MEXKAY ITapaMeTpamMu COCTOSHUS ra3a B M30IPOLECCax; MIEKTPU3ALNs TeJl, B3AUMOJCHCTBHE 3apsi0B

OnucelBaTh MEXaHHUYECKOE ABVOKCHUEC, HCIIOJIb3Yys (1)I/ISI/I‘I€CKI/I€ BCJIIMYMHBI: KOOpAWHATA, IyTb, MNCPEMCHICHUC, CKOPOCTD,
YCKOpPEHUEC, MacCa TCJla, CHUJId, UMIIYJIbC TCJIa, KUHCTUUYCCKAA ODHCPIrUsl, NMOTCHIUAJIbHAA SHEPrusi, MCXaHUYCCKaAd pa60Ta,
MCXaHUYCCKasA MOIIHOCTb, IpHU ONHWCAHWH IIPABUJIBHO TPAKTOBATH (1)I/ISI/ILIGCKI/II\/JI CMBICJI HCIOJB3YEMBIX BCIWYMWH, HUX
0003HAYCHHS U CANHHNIILI, HAXOJINTb (1)OpMy.]'H>I, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘leCKYIO BCJIIMYNHY C APYTUMU BCINYNHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBIICHHS, MCIOJIB3YsS (hU3MUYeCcKHe BEIMUYMHBI: JIaBJICHUE rasa,
TEeMIEepaTypa, CpeaHsAs KMHETUYECKasi SIHEPIUsl XaOTUUECKOT0 JABM)KEHUS MOJIEKYJ, CPEAHEKBaJApaTUYHAasi CKOPOCTh MOJIEKYI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, paboTa rasa, Ko3QQUIMEHT MOJe3HOro NEHCTBUS TEMJIOBOTO ABHraTels; Mpu
ONMCAHUU MPABUIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIONb3YEMbIX BEIMYMH, UX O0O3HAYEHHUS U €IWHHUIbI, HAXOAWUTh
(dbopMyIIbl, CBA3BIBAIOIINE IAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEJIHYMHAM

10.6

OnwuceIBaTh U3Y4YE€HHBIE HIIEKTPUUYECKHE CBOMCTBA BEIECTBA U AJIEKTPHUECKUE SIBICHUS (IIPOIECCHI), UCTIONb3Ys (hU3nUYecKue
BEJIMYUHBI: JJIEKTPUUYECKUN 3apsfl, JEKTPUUYECKOE I10JI€, HANPSHKEHHOCTh MOJIS, MOTEHIMAN, Pa3sHOCTh IMOTEHIMAJIOB; IpU
ONHCAaHUM TPABHIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HMCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYECHUS W €IMHUIIBI; YKa3bIBaTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUHHY C JPYTUMHU BETUYUMHAMU




10.7

AHATM3UPOBATH (PU3MUECKHE MTPOIIECCHI U SIBIICHUS, UCTIONB3YsI (PU3MUECKUE 3aKOHBI U TPUHIIHITBL: 3aKOH BCEMHPHOTO TATOTCHHUS,
I, Il u 111 3axonBI Hpl0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOM SHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHLUII CYIEPIIO3UIIUN
CUJI, NMPUHIHUII PABHOMNPABHUS HHEPLUMUAIBHBIX CHUCTEM OTCUETA; MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHMS BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEHEN KMHETUYECKOM SHEPTHH TEIIOBOTO JBUKEHUS MOJIEKYJI C a0COIIOTHOM TeMIepaTypoi, epBhIil
3aKOH TEPMOJMHAMMKHU; 3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM pas3iuyaTh CIOBECHYIO
(bopMyITMPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BhIPAKEHUE U YCJIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TPUHLUIIBI ICHCTBUS MAIIH, TPUOOPOB U TEXHHUYECKUX YCTPOICTB; pa3uyaTh YCIOBH UX 0€30IaCHOTO
MCII0JIb30BaHUs B IOBCEITHEBHOM JKU3HU

10.9

BBINOTHATE 9KCIIEPUMEHTHI M0 UCCIEAOBAHUIO (DU3MYECKUX SIBJICHUN U MPOLIECCOB C UCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX
U3MEPEHUI; MpU 3TOM (POpPMYITHpPOBATH MpodieMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMpATh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

10.10

10.11

10.12

10.13

OCYH_IGCTBJ'ISITB MMPAMBIC U KOCBECHHBIC U3MCPCHHA (bHBI/I‘ICCKI/IX BCJIMYMH; ITPHU 9TOM BLI6I/IpaTB OIITUMAJIBHBIHN CII0C00 HU3MCPCHHUA
1 HUCII0JBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKHU HOI‘pGIHHOCTGfI I/ISMCpeHI/Iﬁ

HCCHGI{OB&TB 3aBUCUMOCTH MCKAY (1)I/I3I/I'~IeCKI/IMI/I BCJIMYMHAMU C HCIOJbB30BAHUCM IIPAMBIX I/ISMepCHI/If/'I; Inpu 95TOM
KOHCTPYUPOBATh YCTAHOBKY, q)HKCHpOBaTB PE3YyIbTaThbl HOHy‘lCHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I“ICCKI/IX BCJINMYHMH B BHJC Ta6J'II/II_I n
l"pa(bI/IKOB, ACJIaTh BBIBOAKLI 110 PE3yJjibTaTaM UCCICAOBAHUA

CoOmtopate mpaBuiaa 0€30MacHOrO TpyAa HPHU MPOBEACHUU MCCIEIOBAHMHM B paMKax y4eOHOro SKCIEPHUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKOW U TPOEKTHOM JEeSITEIbHOCTH C MCIOJIb30BAaHHMEM HW3MEPUTENIBHBIX YCTPOWCTB M J1aOOpaTOPHOIO
000pyT0BaHUS

Pemate pacuéTHble 3aauu ¢ SBHO 3a/laHHON (PU3MYECKON MOJIEINBIO, UCTIONb3Ys (PU3MUYECKUE 3aKOHBI M MPUHIIMUIIBL, HA OCHOBE
aHaJIM3a yCJIOBUS 33/1a4u BBIOUPATh (PU3UUYECKYIO MOJIEIIb, BBIIEISTH (PU3NUECKHUE BEIUUUHBI U (OPMYJIbl, HEOOXOAUMBIE /1T €€
pelIeHHs], IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HAaUeHUs (PU3HMUECKON BEITUYMHbI

10.14

10.15

10.16

Penrate kauecTBEHHBIC 3a1a4H; BBICTPANBATD JIOTUYCCKU HCIIPOTHUBOPCUNBYHO LICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOfI Ha U3YUCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/II-ICCKI/I€ SIBJIICHUS

Hcnonp30BaTh Npu pelieHnH y4yeOHbIX 3a/lad COBPEMEHHbIe NH(OPMAallMOHHbIE TEXHOJIOTUH JUISl TOMCKA, CTPYKTYPHUPOBAHMUS,
UHTEpIpEeTallii U MPeJCTaBICHUs Y4eOHOW U HAayYHO-TIOMYJIIPHOM HMH(pOpMAalKU, MOJYyYEeHHON M3 Pa3IMYHBIX HCTOYHHKOB;
KPUTHYECKH aHAIM3UPOBATh MOJy4aeMyro HH(OpMaIINIO
[TpuBoauTH TpUMeEpHl BKIJIaZa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB
OKpPYXKaloIlIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH




10.17

10.18

11 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

111

Hcnonp3oBark TeopeTryeckue 3HaHUS MO (PU3HKe B MOBCEIHEBHOW KU3HU /IS 00ecTiedeHrs: 0e30MacHOCTH MPU 00PALICHUH C
npubopaMy U TEXHUYECKMMHU YCTPOMCTBaMU, U COXPaHEHHsI 310pPOBbsl U COOJIFOJCHUSI HOPM 3KOJIOTHYECKOIO MOBEACHUS B
OKpY’KalollleH cpeze

PaGoTatb B rpynie ¢ BbIIIOJIHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH, IIIaHUPOBATh PadOTy IPYIIIBI, PALIMOHATIBHO PACIIPEALIIATh
00s13aHHOCTH U IUIaHUPOBATD ACATCIBHOCTD B HCCTAHAAPTHBIX CUTYAlIUAX, AACKBATHO OLICHUBATH BKJIA/] KA’KAOT'O U3 YIACTHHUKOB
IPYMIIBI B pELICHUE paccMaTpuBaeMoil MpooIIeMsbl

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbI CPeTHEro 0011ero
o0pa3zoBaHus

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJb MU MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTUHBI MHUpa, B
pPa3BUTHUU COBPEMEHHOW TEXHUKHM M TEXHOJIOTUW, B NPAKTHYECKOM JAESATEIbHOCTH JIOJIECH, LEIOCTHOCTh M E€IUHCTBO
bu3nYeCcKOil KapTUHBI MUpa

11.2

11.3

114

Y4uTHIBaThH T'paHULIbI TPUMCHCHUA U3YUYCHHBIX (I)I/I3I/I‘ICCKI/IX Mo,ueneﬁ: TOYEYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apAan, aaepHas MOJCIb
aToOMa, HYKJIOHHAad MOACJIb aTOMHOTI'O fApa IMPU pCIICHUA (bmnqecxnx 3aga4

Pacno3naBate Qusnueckue sBieHHs (TPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB AJIEKTPOJMHAMUKHA M KBAaHTOBOW
Gu3uKU: >IEKTpUYecKas IPOBOIUMOCTb, TEMJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBHE
MarHuTOB, DJIEKTPOMAarHUTHAS WHIYKIHS, JACHCTBHE MAarHUTHOTO TOJS HA TMPOBOJHHWK C TOKOM M JBIDKYIIHICS 3apsi,
HIIEKTPOMAarHUTHbIE KoOJeOaHUs M BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAXKEHHE, NPEeTOMIICHUE,
uHTepdepeHys, AMPpakuus U TOJsSpHU3alUs CBeTa, AMCIEpCcHs cBeTa, (oToanekTpuyeckuil s¢dext (poroddpdexr),
CBETOBOE JIaBJICHHWE, BO3HHUKHOBEHHE JIMHEHYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas
paInoaKTUBHOCTh

OnuceiBaTh U3y4EHHBIE CBOMCTBA BellecTBa (JEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE, DJIEKTPHUUECKYIO MPOBOJIUMOCTD
Pa3IMYHBIX Cpeld) U ANEKTPOMArHuTHbIE SBJICHUS (TPOIECCHI), CHOIb3Ys (PU3NUECKHE BEIMUNHBI: AIEKTPUUECKUN 3apsi,
CHJIa TOKa, 3JEKTPUYECKOE HAIpPsDKEHHE, SJIEKTPUYECKoe CONPOTHUBIEHHE, pa3HOCTh moreHnuanos, JJC, pabora Toka,
WHIAYKIUS MarHUTHOTO ToJisA, cuia Ammepa, cwia JIopeHia, MHAYKTUBHOCTh KaTYyIIKH, DHEPTUsl SJIEKTPUYECKOIO M
MarHUTHOTO TOJeW, MEepuoJ M YacToTa KojiebaHuM B KoyieOaTelNbHOM KOHTYpe, 3apsii M CHiIa TOoKa B Ipoliecce
rapMOHUYECKHX 3JIEKTPOMArHWTHBIX KoJjeOaHuH, (OKYCHOE pacCTOSSHUE M ONTHYECKas CHUJia JIMH3BL, MPU ONHCAHHUH




IMpaBUJIbBHO TPAKTOBATb (1)I/ISI/I‘I€CKI/H\;I CMBICJI UCIIOJIB3YCMBIX BCIIMYUH, UX 0003HaYCHHS U CANMHUIBI;, YKA3bIBATb q)OpMyJIBI,
CBA3bIBAIOINNEC NAHHYIO (1)I/I3I/I‘ICCKYI-O BCJIIMYMHY C APpYTUMU BCINYHNHaAMHU

115

11.6

11.7
11.8

11.9

11.10

11.11

11.12

11.13

OnuceiBaTh HW3y4eHHBIC KBAHTOBBIE SIBICHUS W  MPOLECCHI, HCHOJNB3Yysd (HU3WYECKHE BEIMYUHBI: CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, SHEPTHS K UMITYJIbC (POTOHA, IEPUO]T MTOJTypaCIIajia, SHEPTHS CBSI3U
ATOMHBIX SIJIep; MMPU ONMKUCAHUU MPABHIHLHO TPAKTOBATH (PHU3UUYECKHUI CMBICI HCIIOJIb3yEeMBIX BEIMYUH, UX 0003HAYCHUS H
€IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (PU3UYECKYIO BEIMYHHY C JPYTUMHU BEIMYHMHAMH, BBIYHACISTH
3HaueHUe (PU3NYCCKON BETUIHHBI

AHanM3upoBaTh PU3NICCKUE MPOIECCHl U SBJICHUS, UCTIONB3Ys (DU3MYECKHE 3aKOHBI M MPHHIIMIGL: 3aKoH OMa, 3aKOHBI
MOCIIEAOBATEIBHOIO U MapauIeIbHOTO COSAMHEHHUS MPOBOJHHUKOB, 3aKOH Jxoynsa — JleHia, 3aKOH 31eKTpOMarHUTHOM
WHIYKIIMW, 3aKOH TMPSMOJIMHEHHOTO PACIpOCTPAHEHUSI CBETa, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPETOMIICHHS CBETA,
ypaBHeHue DitHmTeitHa s GoTorddexTa, 3aK0OH COXpaHEHUS YHEPTHH, 3aKOH COXPaHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUsI MaCCOBOT0 YKca, TOCTy1aThl bopa, 3aKOH paaroakTUBHOIO pacnaia; pu 3TOM
pa3inyaTh CJIOBECHYIO (DOPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHWE U YCIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTHU

Onpeaens{TL HaITpaBJICHUC BCKTOPAa MHAYKIIHW MAarHMTHOI'O ITOJIA IMIPOBOAHMKA C TOKOM, CHJIbL AMnepa 1 CHUJIIbIL HopeHua
Ctpoutb u onuckiBaTh U300paKEHUE, CO31aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M

BbINONHATE AKCHEPUMEHTHI MO MCCIEAOBAHUIO (PU3MYECKUX SIBJIEHUI M MPOLIECCOB C HCIOJIb30BAHMEM IMPSIMBIX H
KOCBEHHBIX M3MEPEHUil; Mpu 3TOM (OpMYIHpOBaTh MpobiaeMy (3a/auy) U THIOTE3y y4eOHOro SKCIEepUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEII0KEHHOTO0 000PYAOBaHHUS, TPOBOAUTD OMBIT U (JOPMYIUPOBATH BHIBOIBI

OCYH.IGCTBJ'IS[TB psAMBIC U KOCBCHHBLIC HU3MCPCHUA (I)I/ISI/I‘leCKI/IX BCJIMYHH, IIpU 3TOM BLI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0
HN3MCPCHUA U UCIIOJIB30BATH U3BCCTHBIC MCTOABI OLICHKHU HOl"pGHIHOCTGfI 1/13MepeH1/1171

HccnenoBath 3aBUCUMOCTU (PM3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM MPSAMBIX U3MEPEHMH; NMPH 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHPOBATh Pe3yIbTaThl MOTYYEHHONW 3aBUCUMOCTH (PM3UUECKUX BEJIMYMH B BUE TAOIUI U TpadUKOB, NenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEAOBaHUS

CobmronaTe mpaBmiia 6€30MacHOr0 TpyJa MPHU MPOBEIECHUN MCCIEIOBAHUNM B paMKaxX yd4eOHOTO JKCIEpHMEHTa, yueOHO-
HCCIIEIOBATENILCKOM M TMPOEKTHOW JEeSATENbHOCTH C HWCIOJIB30BaHWEM H3MEPHUTENbHBIX YCTPOWCTB U JIA0OPATOPHOTO
000pyI0OBaHUS

Pemarp pacu€THble 3a1ayl ¢ SIBHO 3aJaHHON (PU3NYECKOW MOJIENbI0, UCHOIb3Ys (PU3UUYECKHe 3aKOHBI U MPUHIMUIBL, HA
OCHOBE aHalu3a YCIIOBHS 3aJauyd BBIOMpaTh (U3NYECKYI0 MOJENb, BBIACIATh (PU3MUECKUE BEIWYMHBI U (OPMYIIBL,
HeoOXoauMble JJisi €€ pelIeHUs, MPOBOAUTH Pacu€Thl M OIEHUBATh PEATBbHOCTh IMOJYYEHHOTO 3HAueHUs (U3NYECKOU
BEJINYUHBI




Pemate xauecTBEHHBIE 3aJauyM: BBICTpAMBAaTh JIOTMYECKHM HENPOTMBOPEUYMBYIO LEMOYKY PACCYyKACHUWA C ONOPOWM Ha

1114 U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHSI
Hcrnonp3oBaTh TpH  pelIeHWH Y4eOHBIX 3aJa4 COBPEMCHHBIE HH(POPMAIIMOHHBIC TEXHOJOTHMH JUIsl TOWCKA,
11.15 CTPYKTYPUPOBAHUS, UHTEPIPETAUA U TPEJCTABICHUS Y4eOHONH W HAy4YHO-TIONMYJIIpHON WH(OpMaIuu, MOJIYyYCeHHOU W3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU aHATU3UPOBATH IMOTYIaeMYI0 HH(HOPMAIIUIO
11.16 OOBSCHATH TPUHITUITHI I[CI‘/'ICTBI/‘I’H MaIIiH, TPUOOPOB U TEXHHUYECKUX YCTPOWCTB; pa3iMyaTh YCIOBUS UX O€30MacCHOTO
UCTIOJIB30BaHUsl B IOBCEIHEBHON KU3HU
1117 [TpuBOAUTE IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apy6e)KHLEX y4€HBIX-(DHU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE TPOIIECCOB
OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI
Hcnonp3oBatk TeopeTHYECKHE 3HAHUSA 110 (PU3UKE B IIOBCETHEBHON KU3HU 151 00ecTieyeHns 0€301MacHOCTH MTPH 0OpaIieHU
11.18 ¢ IpuOOpaMu ¥ TEXHUYECKHUMH YCTPOUCTBAMH, JUISI COXPAHECHUS 3I0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO TOBEICHHSI
B OKpY’KaIOIIEH cpene
PabGorare B rpynme ¢ BBINOJHCHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PAOOTY TPYIIBI, PAIlHOHAILHO
11.19 pacrpenesiaTh 00sS3aHHOCTH W TUIAHUPOBATH JICATEIILHOCTh B HECTAHJIAPTHBIX CHUTYAIUsX, aJICKBATHO OIICHUBATh BKJIA]I

KaXKJ0r0 U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMOil poOiemMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kox Kox
Dasena NpoBepseMoro IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
3JIeMEeHTa
OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A
11 ®usznka — Hayka o npupone. Hayunsle MeTOIbl NO3HAHUS OKpYXKArOUIero Mupa. Posib s3kcriepuMeHTa 1 TEOpHUH B
1 npoliecce MO3HaHUs PUPOJIbl. DKCIEPUMEHT B (PU3HKE
MopenupoBanue ¢Gu3M4ecKux sBICHUM U mpoueccoB. Hayunble rumores3bl. @uU3nuecKue 3aKOHbBI U TEOPHUH.
1.2 I'pannupl mpuMeHHMOCTH (U3NYECKUX 3aKOHOB. [lpuHmmm coortBercTBusi. Poinp m Mecto ¢u3uku B
(bopMHpPOBAHNN COBPEMEHHON HAY4YHOM KAPTHHBI MUPA, B IPAKTUYECKOM eI TEIbHOCTH JIHOIEH
2 MEXAHHWKA
KMHEMATHKA

211 Mexannueckoe nBukeHue. OTHOCUTEIbHOCTh MEXaHUUYECKOr0 BMKeHus. Cucrema orcuéra. Tpaexkropus

212 [Tepemenienue, ckopocTh (CpelHssi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) M YCKOPEHHE MaTepHaJbHON TOUYKH, UX
IIPOEKIIMK HA OCU CUCTEMbI KOOpAHHAT. CII0KEeHUE NMepeMEIIeHU U CII0KEHNUE CKOPOCTeH

213 PaBHOMEpHOE M paBHOYCKOpPEHHOE np;IMonHHeﬁUHoe nBwkeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, MYTH U MepeMeIIeHNs MaTepUaTIbHOM TOUKH OT BPEMEHU

21 2.1.4 CBoOogHOE majieHue. Y CKopeHue CBOOOIHOTO TaICHHS

215 KpusosmueliHOe nBrkeHNE. PaBHOMEPHOE ABMKEHUE MAaTEPUAIIBHON TOYKH 10 OKPYKHOCTHU. YTJIOBas CKOPOCTb,
JIuHeNHas ckopocTb. [lepuon u yacrora. LIEeHTpOCTPEMUTENBHOE YCKOPEHUE

2.1.6 TexHnueCcKue yCTpONCTBA: CIIUIOMETP, ABH)KEHNUE CHAPSIOB, LIEITHbIE U PEMEHHBIE NTepeiadn
[Ipaktuueckue pabGotbl. M3MepeHHe MTHOBEHHOH ckopocTH. McciemnoBaHHe COOTHOIICHUS MEXAY MYyTSAMH,

217 IIPOMIEHHBIMU TEJIOM 3 ITOCJIEI0BATENbHBIE PABHBIE TPOMEXKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JIBHKEHUH C
HA4aJIbHOM CKOPOCTHIO, paBHOM HY/I0. M3ydueHne NBUKEHUS IIapuKa B BA3KOM KUIKOCTH. M3yueHune NBUKEHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO

JMHAMUKA
2.2 221 ITpuHnun otHocurenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpLMaapHbIe CUCTEMBI OTCYETA
2.2.2 Macca tena. Cuna. [IpyuHuun cynepno3uuuu cui




Bropoii 3akon HeroToHa 111 MaTtepuanbHOW TOYKH B MHepruanbHO# cucteme otcuéra (MCO). Tperuii 3akoH

2.2.3
HproToHa 17151 MaTepUAJIbHBIX TOYEK

2.2.4 3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocmuueckas ckopoctb. Bec tena

2.2.5 Cwia ynpyroctu. 3akoH ['yka

226 Cwia tpenus. Cyxoe Tperue. Cuia TpeHHUS! CKOJBXEHUS U criia TpeHus rnokos. Koaddunuent tpenus. Cuna
COINPOTUBIICHUS IPU JBMKEHUHU TENA B AKUJAKOCTU WIN ra3e

2.2.7 [ToctynarenbHOE U BpaliaTelbHOE IBMKEHUE a0OCOIIOTHO TBEPAOTO TEa

2.2.8 MoMeHT cuiIbl OTHOCUTENbHO ocH BpaiieHus. [Inedo cumbl. Y cnoBust pasHoBecus TBEpaoro tena B UCO

2.2.9 TexHuueckue ycTpoicTBa: MOAIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB
[TpakTrueckue paboThl. M3yueHue ABuxKeHHs OpycKa M0 HAaKJIOHHOM IIIOCKOCTH MO ACHCTBHEM HECKOIBKHUX CHIIL.

2.2.10 HccnenoBanue 3aBUCUMOCTH CHIJI YIIPYTOCTH, BOSHUKAIOMINX B Ie(popMUpyeMoi pyKUHE U PE3NHOBOM 00pasIle,
OT BETMYMHBI UX Aeopmarnun. MccnenoBanue ycioBUi paBHOBECHs TBEPIOTO Tella, UMEIOIIETO OCh BPAIICHHS

3AKOHBI COXPAHEHN A B MEXAHUKE

231 NMinynbsc MmaTepralibHONM TOUYKH, CUCTEMbI MAaTEpUAIbHBIX TOUEK. MIMIyJIbC CUITBI M U3MEHEHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHeHus: umiynbca B UCO. PeakTuBHOE 1BUKEHUE

2.3.3 PaGota cumbl

2.3.4 MoIHOCTb CUJIBI

2.35 Kunernueckas sHeprus MaTepraIbHON TOYKH. TeopeMao KHHETUYECKON SHEPTUN

23 236 [HorenumaneHas sHeprus. [loTeHnuanbHas sHeprus ynpyro nedhopMupoBaHHOW NpyxHUHBL. [loTeHIManbHas

SHeprus Tesa BOJIU3U MOBEPXHOCTH 3eMIU

237 [ToreHnuanbHbple W HEMOTEHIHMaNbHbIE CHIbl. CBA3b pabOThl HENOTEHUMAIbHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUs MEXaHUUYECKOM dHepruu

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS

2.3.9 TexHHUYeCKne yCTpONCTBA: AB)KEHUE PAKET, BOAOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

2310 [IpakTuuyeckue pabOTHI. I/I3y1{CHI/ICVCB$I3I/I CKOpocTell Ten mpu Heynpyrom ynaape. VccrnenoBanue cBs3u pabOThI
CWJIBI C U3MEHEHHEM MEXaHUYEeCKOM dHepruu Tena

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJANHAMUMKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
31 311 OcHoBHbIE TOJOXEHHAL MOJIEKYJISIPHO-KHHETHYeCcKoi Teopun. bpoyHoBckoe nsuxenue. Juddysusa. Xapakrep

JIBUKEHMSI M B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

3.1.2 Mojenu cTpoeHus ra30B, KHUIKOCTEH U TBEPBIX Tel U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJIENeH




3.1.3

Macca monekyn. KonnuectBo BemectBa. [locrosnnas ABoraapo

3.1.4 TermoBoe paBHoBecue. Temneparypa u €€ uzmepenue. [llkana remneparyp Lenbcus

3.15 Mogenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH UCAIBHOTO raza

316 AOcomoTHas TeMIepaTypa Kak Mepa cpeiHeil KHHETHYECKO SHEPTrUH TeIJIOBOTO ABMKEHU yacTuIl rasa. [llkana
temneparyp Kenbuna

3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanbToHa

318 ["a30BbIe 3aK0HBI. M30mpornecchl B M1€alIbHOM ra3e ¢ IOCTOSTHHBIM KOJMYECTBOM BEILEeCTBa: U30TEpMa, U30X0pa,
n3zobapa

3.1.9 TexHU4YeCcKUe yCTPONUCTBA: TEPMOMETP, OapoMeTp

31.10 [TpakTuyeckue paboTsl. Mi3MepeHue Macchl BO3yxa B KJIACCHOM KoMHare. MccnenoBanue 3aBUCUMOCTH MEXY
rapaMeTpaMH COCTOSIHUS pa3pesKeHHOro rasa

OCHOBbI TEPMOJAMMHAMUKUA

3.2.1 TepmoauHaMudeckas cucreMa. BHyTpeHHssl SHeprusi TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHSI

3.2.2 KonunuectBo Tennotel u paboTta. BHYyTpeHHss SHEprust 0lHOAaTOMHOI'O UJ€aJIbHOTO Ta3a

323 Bunpel Ttemonepenauu: TEMIONPOBOJHOCTh, KOHBEKIUS, W3JIydeHUEe. TemnoéMKocTh Tena. Y enbHas
TEII0EMKOCTb BellecTBa. Pacuér kosmyecTBa TEMI0ThI IPHU Teryionepeaaye

324 [IepBrlii 3akoH TepMoaAHAMUKH. [IpuMeHeHre epBOro 3aKoHa TEPMOJAMHAMUKHY K U3ompoleccam. I'papudeckas

3.2 UHTepHpeTanus paboThl ra3a

305 Tennobie MamuHbl. [TpuHIUNBL AeHCTBUS TeMIOBBIX MamKH. [IpeoOpa3oBaHus 3HEPruu B TEMJIOBBIX MalllMHAX.
Koaddunment nonesnoro neiicteus (nanee — KI1/1) remnosoit mammunst. [Hukn Kapro u ero KITJ1

326 Bropoii 3akon TepmoauHamuku. HeoGpatuMocTs nporeccoB B npupoze. TennoBble IBUraTesid. JKOJIOTHYECKHEe
po0JIeMbI TEIIOHEPTETUKU

3.2.7 TexHuueckue yCTpolcTBa: IBUraTeIb BHYTPEHHETO CrOpaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED

3.2.8 [TpakTuyeckue paboTel. M3mepenue yenbHOM TemI0EMKOCTH

ATPEI'ATHBIE COCTOSAHMA BEIIECBA. ®A30BbBIE ITEPEXO/IbI

331 [TapooOpa3oBanue u KoHeHcalus. Vicapenue u kuneHue. Y enpHasl TerjaoTa napoodpazoBaHusi. 3aBUCUMOCTb

TEMIIepaTypbl KUIEHUs OT JIaBJICHHUS
3.3 3.3.2 AOcComoTHas M OTHOCUTEIbHAS BIXXHOCTh BO3yXa. HackIeHHbIi map

333 Tsépnoe Teno. Kpucrananueckue u amop@Hble Tena. AHU30TPONUs CBOWCTB KpUCTAIUIOB. JKHUIKHE KPUCTAIUIBI.
CoBpemMeHHbIEe MaTeprabl

3.34 [InaBnenue u KpucTauM3auus. Y aenpHas TermioTa miaasienus. CyonuManus




3.35

VYpaBHeHME TEII0BOro OanaHca
TexHu4yeckue yCTpOMCTBA: TMIPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJOTHU IIOJIYyYEHUsS COBPEMEHHBIX

3.3.6 MaTEepUasoB, B TOM YMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. Mi3amMepeHue BIaXHOCTH BO3IyXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

411 DJIeKTpU3alus TeJl. DNEKTPUUECKUM 3apsij. JBa BU1a SJIEKTPUUYECKUX 3apsaoB

4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH

4.1.3 3aK0H COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa

414 B3aumopeiictBue 3apsnoB. 3akoH Kynona

415 Onekrpuueckoe nose. Hanpssk€HHOCTh anekTpuueckoro nos. [punuun cyneprnosunuu. JIMHUN HapsKEHHOCTH

41 JNEKTPUYECKOTO OIS

4.1.6 Pabora cuin sanekrpocratnyeckoro nods. [lorennman. Pa3HocTs noTeHIManos

4.1.7 ITpOBOAHMKY M TUAIIEKTPUKH B IOCTOSIHHOM 3JIEKTPUYECKOM IoJie. JIM3eKTpuiecKas IPOHULIAEMOCTh

418 OnektpoéMkocTh. KoHzmeHcaTop. ONEeKTpOEMKOCTb IUIOCKOTO KOHJAEHcATopa. OHEprus 3apsyKEHHOTro
KOHJIEHCATOpa

419 TexHuueckue yCTpOMCTBA: IJIEKTPOCKON, JIEKTPOMETP, JIJNEKTPOCTaTHUYECKas  3alluTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [Ipaktrueckue padoTel. U3mepenue ameKTpoEMKOCTH KOHIEHCAaTopa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBus cylecTBOBaHUS OCTOSIHHOTO AJIeKTpudeckoro Toka. Mcrounuku Toka. Cuna toka. IlocTostHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma Juist ydacTka Lenu

4.2.3 DIEKTPUYECKOE COITPOTUBIIEHUE. Y IEIBHOE COIPOTHBIIEHUE BELIECTBA

4.2.4 [TocnenoBarenpHOE, NAapAIUIETBHOE, CMEIIAHHOE COEANHEHUE TPOBOAHHUKOB

4.2 4.2.5 Pabora anexkrpuueckoro Toka. 3akon Jxoyns — Jlenna

4.2.6 MOoNIHOCTh 3JIEKTPUUYECKOTO TOKA

427 ANEeKTpoABIKYIIas cuia (nanee — D/]C) u BHyTpeHHEee CONPOTUBICHNE HCTOYHHUKA TOKA. 3akoH OMa Jis TOJTHOM
(3aMKHYTO¥) 5ekTpudeckoit ernu. Koporkoe 3aMbIkanme

428 ONEeKTpOHHAsl MPOBOAMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJIOB OT TEMIIEPATYypHI.

CBepXmpoBOIUMOCTh




4.2.9

DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTYYKOB
[omynpoBoanuku. CoOCTBEHHAass M NPUMECHAs MPOBOAMMOCTD IOJYNPOBOAHUKOB. CBOHCTBa p-h mepexona.

4.2.10
[TomyripoBOTHUKOBBIE PUOOPHI

4211 DJIEKTPUYECKHI TOK B SJIEKTPOIMTAX. DJIEKTPOJIUTHYECKAS TUCCOIIUALINSL. DICKTPOIIN3

4212 ONeKTpuyeckuid TOK B razax. (CamMoCTOSTEIbHBIA M HECAMOCTOATENIbHBIN pa3psa. PasiaudHbie  THUIIBI
CaMOCTOATENILHOTO pa3pana. Monunus. [lnazma
TexHuueckue YCTpPOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HMCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHBIC

4.2.13 MPUOOPHI, IIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COMPOTHBJICHUS, BAKYYMHBIH JTHOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, rabBaHUKA

4214 [IpakTrueckue paboThl. M3yueHrne cMEIaHHOTO COEAMHEHHS PE3UCTOPOB.
Nzmepenne DJIC ucTouHrnKa TOKA U €r0 BHYTPEHHET0 COnpoTHBiIeHus. Habmonenue snekrponunsa

11 KJIACC
Kon
e Koanposepsiemo IIpoBepsieMble 31eMeHTHI COAEPKAHUS
ro 3JIeMeHTa
4 OJIEKTPOIUHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHAA UHAYKIWA

43.1 [TocTostHHBIC MarHUTHL. B3anMogeiicTBUE MTOCTOSIHHBIX MAarHUTOB

432 MarnutHoe mnone. Bektop marHuTHOM MHAYKUMH. IIpuHuun cynepnosuuuy. JIMHMM MarHUTHOW WHIYKLIMH.
KapTuHa nuHMil MarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB

433 MarnuTtHOe 1oJie TPOBOJHUKA ¢ TOKOM. KapTuHa MUHUHN TOJIA JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHMKA, KaTyIIKH ¢ TOKoM. OnbIT Dpcrena. BzaumonelicTBue NpoBOJHUKOB C TOKOM

4.3 4.3.4 Cwita Amriepa, €€ MOTyJIb ¥ HalpaBJICHHUE

435 Cuna Jlopenua, e€ MOAyJib U HampaBJieHHE. [|[B)KEHUE 3apsSKEHHOM YacCTUIIBI B OJJHOPOIHOM MarHUTHOM ITOJIE.
Pa6ora cunel JlopeHniia

4.3.6 SIBneHune ANeKTPOMarHUTHOM UHAYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHON UHAYKIIMHU

4.3.8 OJ1C unayKIMHU. 3aKOH 31€KTPOMarHUTHOM MHAYKIMU Papanes




5.1

Buxpesoe anekrpudeckoe mosie. C WHIYKIIMKA B MMPOBOJAHHUKE, ABUKYIIEMCS IMOCTYNATEIIBHO B OJJHOPOIHOM

4.3.9
MarHUTHOM I10JIe

4.3.10 [TpaBumno Jlenna

4.3.11 NunykTtuBHOCTD. SIBNeHne camonHaykiuu. DJ1C caMOMHIYKITIH

4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIIKA C TOKOM

4.3.13 DJIEKTPOMArHUTHOE I10JIe

4314 TexHu4yeckue yCTpPOMCTBA: IMOCTOSHHbIE MArHUTBI, AJIIEKTPOMATHUTHI, AJIEKTPOJBHUraTENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHII, UHAYKIIHOHHAS TIeYb

4315 [TpakTrueckue paboThl. M3yueHne MarHUTHOTO MOJIs KaTYIIKU ¢ TokoM. MccnenoBanue AeiicTBHS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. VccienoBanue sSIBJICHUS 3JEKTPOMATrHUTHON HHTYKITUU

KOJIEBAHUA 1 BOJIHbI
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA

511 Konebarenpnast cucrema. CBoOoiHBIC KosieOaHus. ['apmonndeckue konebanus. [lepros, gacTora, aMIuIUTyAa U
¢aza kosieOaHUi

5.1.2 [TpyxuHHBINA MasTHUK. MaTeMaTH4YeCKHII MasgTHUK

513 VYpaBHeHHEe TapMOHHUYECKHX Kojebanuil. KuHemaTnueckoem IUHAMHYECKOE OIMUCaHHE KoJebaTeabHOro
JIBUKCHS

514 [TpeBparteHre SHEPTUU MPU TAPMOHUYECKUX KoJieOaHuax. CBsA3b aMIUTUTYAbI KOJIeOaHUI UCXOTHOM BETHUMHBI C
aMIUTUTYIaMHU KoJIeOaHui €€ CKOPOCTH B YCKOPEHUS

515 Konebarenbubiit koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUs B MI€aIbHOM KOJIeOATeIbHOM KOHTYpE.
AHaJOTrusl MeXy MEXaHHUYECKUMH U AJIEKTPOMArHuTHhIMU KosebanusiMu. @opmyna TomcoHa

5.1.6 3aKOH COXpaHEeHHsI SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYpE

517 BrinyxneHHsle Mexanuueckue konebanus. Pesonanc. PesonancHas kpuBas. BeiHyKIeHHbBIE 2IEKTPOMAarHUTHBIE
Kosie0aHusl.

5138 IIepemenHbIil TOK. CHHYCOMIaJIbHBIN IEPEMEHHBINA TOK.

5.1.9 MOIIHOCTh MEPEMEHHOTO TOKAa. AMILTUTYIHOE U ICUCTBYIOIIEE 3HAUCHUE CHITBI TOKA M HATIPSKCHHUS

5110 Tpanchopmarop. [Ipon3BoacTBO, epenada u MOTpedIeHNE dTEKTPUIECKON SHEPTUU. DKOJIOTUIECKIE PUCKH TTPH
MIPOM3BOJICTBE JEKTPHUCCKON dHEpTrHH. KyIbTypa NCIIOJIb30BaHUS AICKTPOIHEPTHH B IOBCETHEBHOM KH3HU

5.1.11 TexHudeckue ycTpoicTBa: ceicMorpad, dSIeKTpUIECKU 3BOHOK, JIMHUM dJIEKTpoIepead




HpaKTI/I‘ICCKI/IC pa6OTI)I. HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH IICPHUOJa MaJIbIX KoJIeOaHM I'py3a Ha HUTHU OT JJIMHBI HUTHU

5.1.12 U Macchl Tpy3a. MccnegoBanue nepeMEeHHOTO TOKa B LIETIH U3 MOCJIEI0BATeNIbHO COSAMHEHHBIX KOHIEHCATOPA,

KaTyIIKU U Pe3UCTOpa
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbI

591 MexaHnuueckue BOJIHBI, YCIIOBHUS pacripocTpaHenus. Ilepuoa. CKopocTh pacmpocTpaHEHHs W JJIMHA BOJHBI.
[Toniepeunblie U MPOJIOJIbHBIE BOIHBI

5.2.2 ###Par### Nnrepdepennus u qudpakius MEXaHHISCKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3Byka

524 DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS M3JIY4€HHUS DJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanms BeKTopoB E,

5.2 B 1 v B 311€KTpOMarHuTHOI BOJIHE B BaKyyMe

505 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPaK€HUE, MpEeIOMIICHHEe, Tospu3anus, nudpakius, THTephepeHIIns.
CKOpPOCTB 3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [ITkana 3eKTpOMarHUTHBIX BOJIH. [I[puMEeHEeHUE 2IeKTPOMAarHUTHBIX BOJH B TEXHUKE H OBITY

5.2.7 [IpuHmns! paguocBs3u U TeneBuacHus. Paguonokanys. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKPY Karolei cpebl

508 TexHUYECKHE yCTPOCTBA: MYy3bIKaIbHBIE HHCTPYMEHTHI, YIBTPA3BYKOBAs TMArHOCTUKA B TEXHUKE U MEJIUIMHE,
panap, paAuonpuEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neun

#HPar###OIITUKA

5.3.1 [TpsimonuHEIHOE pacIpoCTpaHEHHUE CBETa B OJHOPOIHOM cpexe. JIyu cBeta

5.3.2 OTtpaxeHue cBeTa. 3aKoHbI OTpaxkeHus cBeta. [locTpoenne n300paxxeHuil B MIIOCKOM 3epKaje

5.3.3 [Ipenomiienue cBeta. 3aKOHBI IPETOMIICHHS CBETa. AOCOIIOTHBIN MTOKa3aTeNb MPETOMIICHUS

534 [TonHoe BHYTpeHHee oTpaxeHue. [IpenenbHbIi yroil HOJTHOTO BHYTPEHHETO OTPAKEHMUSI

5.35 Hucnepcus ceeta. CioxkHbIi cocTaB 6enoro cera. L{ser
CoOuparomue u paccenBaroniiie JUH3BL ToHKas iuH3a. DOKYCHOE PAacCTOSHWE M ONTHYECKas CHJIa TOHKOM

5.3 5.3.6 auH3bl. [locTpoeHune u300pakeHM B cOOMpAlOIIMX M pacceuBarolIuX JuH3ax. PopMmyna TOHKOM JIMH3BL

YBennuenue, 1aBaeMoe JINH30U

5.3.7 [Ipenenbl MPUMEHUMOCTH F€OMETPUUECKOM ONTUKH

538 Wntepdepenus cBera. KorepeHTHble HMCTOYHHMKH. YCIOBHUSA HAOMIOAEHUS MAaKCUMyMOB M MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPEHTHBIX HCTOUHUKOB

539 Hudpakmus ceera. Judpaxkmuonnas pemérka. YciaoBue HAOMIOMCHHS TIaBHBIX MaKCUMyMOB TPU TAJIECHUHU
MOHOXPOMAaTHYECKOI'O CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus ceera




TexHuuyeckue ycTpoWCTBA: OYKH, Jyma, (oToammapar, MNPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEeJIeCKOIl,

5311 BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAs peIETKa, MOJIIPOU
5312 [TpakTuyeckue padotsl. M3mepenue nokaszatens npesnomiieHus. VccienoBanue cBoiCTB H300pakeHU B JTMH3AX.
Habnonenue nucnepcuu ceeta
BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'paHuIBl TPUMEHUMOCTH KJIACCHYECKOW MeXaHUKHU. I[IoCTynaTel TeOpHH OTHOCHTEIBHOCTU: WHBAPUAHTHOCTH
MOJyJIsl CKOPOCTH CBETa B BaKyyMe, IPUHIIMIT OTHOCUTEJILHOCTH DHHIITEHHA
6 6.2 OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHH U COKpAILEHUE JUIUHBI
6.3 DHeprus v UMNyJIbC CBOOOIHOM YaCTHIIbI
6.4 CBs13b MacChI C SJHEPTHEH U UMITYJILCOM CBOOOHON YaCTUIIBI. DHEPTHS TIOKOsI CBOOOTHON YaCTHUIIBI
7 KBAHTOBAS ®1U3UKA
SJIEMEHTEI KBAHTOBOI OIITUKH
7.1.1 ®otonbl. Popmyna [Inanka cBsi3u 3Heprun (HOTOHA € €ro YacTOTOH. DHEPTUs U UMITYJIbC (poTOHA
7.1.2 OTkperTre u uccnenopanue Goroddpdexra. Onpiter A.I'. CroneroBa. 3akoHbl hoTodPdexra
7.1 7.1.3 Ypasaenue DitamTeitHa 1151 porodddexra. «KpacHas rparuma» porodddekra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIebeneBa
7.1.5 XHMMHYECKOE JEHCTBUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: OTO3TEMEHT, (POTOAATUMK, COJTHEUHAs OaTapesi, CBETOUO/
CTPOEHHME ATOMA
721 Monenbs atoma Tomcona. OnbiTsl Pezepdopaa no uccnenoBanuto crpoeHus aroma. [lnanerapHas MoJellb aToma
799 [Toctynatsl bopa. Uznyuyenue u morsnonieHue (GOTOHOB IpU IEepexoje aToMa C OJHOTO YPOBHsS SHEPruH Ha
apyroii. Buasl ciektpoB. CekTp ypoBHEH 3HEpriuu aToMa BoJ0OpoJa
7.2 793 BonnoBsle cBoiicTBa yactull. Boansl ae bpoiinsa. KopnyckynsipHo-BoiaHOBOM nyanu3m. Judpakuus 31eKTpOHOB
Ha KpHUCTauIax
724 CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuyeHue. Y CTpONCTBO U NMPUHIIMI paboThl J1a3epa
7.2.5 TexHuuyeckue ycTpoHCTBa: CEKTPaIbHBIA aHAIN3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [TpakTueckue padboTsl. HabmoneHue nuHeiiuaToro crnekrpa
73 ATOMHOE A4/1PO
7.3.1 MeToab! HaOIIOIEHHS! U PETHCTPALIMU 3JIEMEHTapHBIX YaCTHIL




OtkpeiTe paguoakTuBHOCTU. OmnbIThl Pesepdopra mo ompeneneHuio cocTaBa pPajdOaKTUBHOTO H3ITYUYECHHS.

732 CgoiicTBa anbda-, 6era-, raMMma-u31ydeHus. BiusHre pagnoakTHBHOCTH Ha )KUBBIC OPTaHU3MBbI
733 OTtkpeITHE TIpOTOHA U HeWTpoHa. HykinoHnHast monens supa I'eizenOepra — MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3ororsl
734 Anbda-pacniaa. DIeKTpOHHBIH W TMO3UTPOHHBIA Oera-pacmazn. ['amma-u3nydyeHue. 3aKOH paJHOAKTHBHOTO
pacmaja
7.3.5 DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [{edekT maccher sapa
7.3.6 Snepubie peakuuu. Jlenenne u CUHTE3 SAEp
737 SAnepubirii peaxTop. Tepmosiaepusiit cunTe3. [IpobaemMbl U MEPCHEKTUBEI SIEPHON IHEPIeTUKH. DKOJIOTHUUECKUE
ACIEKThI AIEPHON SJHEPIETUKU
7.3.8 DOnemeHTapHble YacTUllbl. OTKpbITHE O3UTPOoHA. DyH/IaMEHTaIbHBIE B3aUMOICHCTBUS
7.3.9 TexHUYeCcKue yCTPONCTBA: JO3UMETD, Kamepa BuibcoHa, siaepHblii peakTop, aroMHasi 6omba
7.3.10 [TpakTrueckue padotsl. MccnenoBanue TpekoB yacTull (1o roToBeIM (poTorpadusim)
SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3anoro neba. Co3pe3ausi, apkue 3BE3/bI, INIAHETHI, UX BUIUMOE ABM)KCHUE
82 Conneunas cuctema. [InmaHeTsl 3eMHON rpynmbl. [[1aHeTHI-TUTAHTBI U UX CIIYTHUKHU, KapJIUKOBBIC IUIAHETHI.
Mauble Tena ColHEYHON CUCTEMBI
8.3 Counnne, hotocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 HcTtounuk sHeprun CosHIA U 3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, Palnyc, TEMIIEpaTypa, UX B3aUMOCBs3b. J(narpamMma
8.5 «CTIEKTpabHBIA KJAcC — CBETHUMOCTbY». 3BE3IBI TIJIABHOM IOCIENIOBAaTENIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUIsl 3BE3]1 INIABHOM MOCJIEI0BATEIBHOCTH
86 HH#Par###BuyTpenHee ctpoeHue 38E371. COBpeMeHHbIE MPEACTaBICHUS O IPOUCXOXKAEHUH U 3BoTronuu CostHIa
1 3BE311. DTamnbl )KU3HU 3BE3]
87 Mnineunsiii [Iyre — Hama [Namaktuka. CnupanbHas cTpykTypa ['anakTuku, pacrpenesieHue 3BE€31, ra3a v IbLIN.
[Tonoxxenue u nemxenue Connina B ['anaktuke. [lnockas u chepudeckas noacucreMsl I anakTuku
8.8 Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE BIPHI B SJIpax TalakTUK
89 Bcenennas. Pacmupenue Beenennoit. 3akon XaO6isa. Paz6eranue ramaktuk. Bospact u paguyc Bcenennoi,
teopus bosbiioro B3psiBa. Mozens «ropsiueit Becenennoin». PenukroBoe uznyuenue
8.10 MacmtaOHas ctpykTypa Beenennoit. Meraranaktuka. Hepeménnslie mpo6iieMbl acCTpOHOMUU




ITPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA30OBATEJBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepseMoro
TpeOOBaHUs

1

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrpPaMMbl
cpeaHero oouero o0pazoBaHus

CdopMupoBaHHOCTh YMEHHI pacrio3HaBaTh (PU3UUECKHE SIBICHUS (TIPOIECCH) M OOBSICHATh UX HAa OCHOBE M3yYEHHBIX
3aKOHOB

2

BJ'IaIlGHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IMOHATHUAMU U BEJIMYUHAMU, XapaKTCPHU3YIOIIUMU (1)I/ISI/I‘~I€CKI/I€ IMPOLCCChI

ChopMupoBaHHOCTH YMEHHI IPUMEHATH 3aKOHBI KJIACCHYECKONH MEXaHUKHU, MOJIEKYIISIPHON (DU3UKH U TEPMOJNHAMUKH,
ANEKTPOANHAMUKH, KBAHTOBOM (DM3HMKHU AJ aHAIM3a M OOBSICHEHUS SIBICHUH MUKPOMHpA, MAaKpOMHUpa M Meramupa,
pa3nuyath yCIOBUS (TpaHMIBL, O0JACTH) NPUMEHHUMOCTH (HU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(dbyHIaMEHTAlIbHBIX 3aKOHOB W OrPAaHUYEHHOCTh MCIIONb30BaHMS YAaCTHBIX 3aKOHOB; aHAJM3UPOBATh (PUIUYECKUE
IIPOLIECCHI, UCII0JIb3YsI OCHOBHBIE I10JIOKEHUS, 3aKOHBI M 3aKOHOMEPHOCTH

ChopMUpOBaHHOCTH YMEHHSI PA3IMYaTh YCIOBHS MPUMEHUMOCTH MOJIEICH (DU3UIECKHUX TEIl U IPOIECCOB (SBICHHIA)

ChopMupoBaHHOCTH YMEHUS peIIaTh PAaCYETHBIC 33a4YH C SIBHO 33/IaHHON M HESIBHO 33/IaHHON (PM3MUECKON MOJIEITBIO: Ha
OCHOBaHUU aHANIN3a YCIOBHSI BRIOMPATh PU3NYECKHE MOIETH, OTBEYAIOIMEe TPEOOBAHUAM 33a4U, IPUMEHATH (POPMYIIBL,
3aKOHbI, 3aKOHOMEPHOCTU U MOCTYJAThl (PU3MUECKUX TEOPHM MPHU MCIOJIb30BaHUN MaTEeMAaTUYECKUX METOJIOB PEIICHUS
3a/1a4, IPOBOAUTH PacU€Thl HA OCHOBAaHMH UMEIOIUXCSl JaHHBIX, AaHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOIBI
pelIeHus ¢ y4ETOM MOJyYEHHBIX Pe3yIbTaTOB

Pemrate kauecTBeHHBIC 3a7a4M, TPEOYIOINE MTPUMEHEHUS 3HAHWM W3 Pa3HBIX Pa3/eloB MIKOJIBHOTO Kypca (pU3HKH, a
TaK)K€ MHTErpallK 3HAHUN U3 JIPYTrUX MPEAMETOB €CTECTBEHHOHAYYHOrO ILIMKJA: BBICTPAUBAThH JIOTHUYECKYIO LIETIOUYKY
pacCyXJIeHHI ¢ OMOpOo Ha U3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS

BraneHre OCHOBHBIMH METOJaMU HAYYHOTO TMO3HAHUS, UCIOJIb3YEMbIMU B (DU3HKE: MPOBOAUTH MPSMbIC U KOCBEHHBIC
N3MCPCHUMA (1)I/I3I/I'-ICCKI/IX BCJINYHMH, BBI6I/Ipa$I OITUMAJILHEIA CIIOCO0 N3MCPCHUSA U UCIIOJIB3YA U3BCCTHBIC METOJAbI OLICHKN
MOTPEIIHOCTEH U3MEPEHUH, TPOBOIUTH UCCIICAOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEIMUNH C UCTIOIH30BAHUEM MPSMbBIX
I/ISMepeHI/II\/'I, 00BACHSTH IMOJIYYCHHBIC PE3YJIBTAThI, UCIIOJIB3Y (bHSH‘IeCKl/Ie TEOPHH, 3aKOHEI U ITOHATHA, U AICJIaTh BBIBOABI;
coOJIrO1aTh MpaBMIia 0€30MACHOTO TPy MPU MPOBEICHUH MCCIICIOBAHUN B paMKax y4eOHOr0 IKCIIEpUMEHTA U Y4eOHO-
HCCIICIOBATEIbCKON JICATEILHOCTH C HCIIOJIb30BaHHEM HHU(POBBIX H3MEPUTENBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
o0opyoBaHus

CdopmMupoBaHHOCTh YMEHUN aHATM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBON U MPOU3BOJCTBEHHON NEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C (M3MYECKUMHU TIPOIECCAMU, C TO3WIUKA DKOJIOTMUECKOW O€30MacHOCTH, MPEJCTABICHHH O




panrOHAJIBHOM IIPUPOAOIIOIB30BAHHMH, a4 TAKXKEC Pa3syMHOM HCIIOJIb30BaHUHU I[OCTI/I)KGHI/Iﬁ HayKUu H TEXHOJIOT UM JJIA
z[anLHeﬁmero Pa3sBUTHA YCIIOBEYCCKOI'O 06H.[€CTBa

OBnazneHue paznUYHBIMU crioco0amMu paboTel ¢ uHGOpManuei (U3MYECKOTO COAEPKAHMUSI C HCIOJIb30BAHHEM

9 COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUW; Pa3BUTHE YMCHHH KPUTHYECKOTO aHAM3a W OLEHKH JTOCTOBEPHOCTHU
noJjryyaeMoi nuadopmanuu
CdopMupoBaHHOCTh YMEHUHN MPUMEHSTh OCHOBOIIOJNATalOUIMe ACTPOHOMUYECKUE MOHSITHS, TEOPUM M 3aKOHbBI JUIS
10 aHaym3a U 00bsICHEHUS (PU3MUECKHX MTPOLIECCOB, MPOUCXOISIINX Ha 3BE3aX, B 3BE3THBIX CHCTEMAX, B MEKTaTaKTHIECKON

cpene; NBIKEHHS HEOSCHBIX TeJI, IBOTIOINMHU 3BE3T U Beenennoit




IHHEPEYEHDb 3JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D 11O

OU3UKE
Kon Kon IIpoBepsieMblii 2JIEMEHT COlEpKaHUS
paszzena/ | ajueMeHTa
TEMBI
1 MEXAHUKA
11 KMHEMATHKA
111 Mexanuueckoe aABMKEHHE. (OTHOCHUTEIBHOCTh MEXAHMUYECKOI'O  JBUIKECHMS.
Cucrema orcuera
1.1.2 |MarepuaibHas TOUKA. z A TPackTOpH:
Ee pannyc-Bekrop:
F(t)=(x(t),y(t),z(1)), v/ AF
TpaeKkTopus, -
. K
nepeMelieHue: 2
O =
AT =T (t,)-T(t)=1,-T = v
( 2) ( 1) 2 N1 X
=(Ax, Ay, A7) ’
nyTh
CnoxeHue nepeMeIeHnii:
AT, = AT, + Al
1.1.3 | CxopocTh MaTepuanbHON TOYKU:
U= ar r (U v,,L )
= — = t = e y ' 7 ,
At At—0
AX : .
Uy =—7 = X, ananornuno Uy = Yy, U, = 7,
At At—0
Croxenue ckopocrteit: Uy =U; + Uy,
Beruncnenne nepeMeneHns 1 ImyTd MaTepUaJIbHOW TOYKH IPHU NPSIMOJIUHEHHOM
JBY)KEHUH BJIOJIb OCH X TI0 TpaduKy 3aBUCUMOCTH Uy (t)
114 . AD "
VY CKOpeHne MaTepranbHOi Toukn: & = =4 = (ax ,ay,8, ) :
At At—0




Av
a, =
At

X

. :(Ux)lt, aHaJIOrMyHO 8, = (Uy )t, a, =(UZ )t
.

1.15 |PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE:

X(t) = X, +0p,t

v, (t) = v, = const

1.1.6 |PaBHOYCKOpEHHOE MPSMOIMHEHHOE JIBI)KCHHE:

2

X(t) =Xy + gyt + axzt

L, (t) =0y, +at
a, =const

Uzzx _Ulzx = 2ax (XZ _Xl)

v, +U,
[Ipn nBUKEHNN B OHOM HAIIPABIICHUH ITYTh S= 5 -1
1.1.7 CBobOonHoe majieHue. Y cKopeHne cBOOOIHOTO
najeHus. JIBmwxeHue Tena, OpPOIIEHHOTO MOJ
yriom & K ropusoHTy:
X(t) = X + gyt = X, + 0, COS -t Vi 5
2 2 o v
g,t . t jﬂ
y(t)= Yo+ 0o, t+—2— =Yy, +0,sina-t g
2 2
Yo L1}
U, (t) =y, =0, COS QL
_ _ ; . 0O g
v, (t)—uoy+gyt—uosm(x gt Xo X

9,=0
g, =—g = const

1.1.8 Kpuonunerinoe npuxenue. J[BiykeHuE MaTepUaIbHOM TOYKHU IO OKPY>KHOCTH.
VriioBasi ¥ JIMHelHas ckopocTh Toukn: U = OR . IIpu paBHOMepHOM nBMXCHHN

27

TOYKH I10 OKpYKHOCTH O = ? =2nv,

2
v 2
IleHTpoCTpeMHTENBHOE yCKOpeHue Toukn: 4, =— = ® R . [TonHoe yckopenue
c R




MaTepUAIbHON TOUYKHU

1.1.9 |Tsepnoe teno. [loctynarensHoe U BpalareiabHOE ABM)KEHHUE TBEPIOTO Tela
1.2 JMUHAMUKA
121 Nuepunaneubie cucremsl otcuera. Ilepserii 3akoH Herorona. IlpuHnumn
oTHOcuTenbHOCTH ["anunes
1.2.2 m
Macca tena. [lmoTHOCTE Bentectsa: P = V
1.2.3 E -FE+E
Cuna. IIpuHIMI cynepnosuuuy cuit: Foaponeiiors = F1 T 1o
1.2.4 | Bropoii 3akon HeroToHa: st MaTepuansHoii Touku B ICO
F =ma; Ap=FAt upu F = const
1.25 |Tpernii 3akoH HproToHa ajis MaTepuUaTIbHBIX S
= _ = F
touek: F, =-F 12 le
1.2.6 |3akoH BCEMHUPHOTO TATOTECHHUS: CUJIbI MIPUTSHKEHUS MEXAY TOYCUHBIMH MaccaMu
m,m
)
PpaBHBI F=0G ? .
Cuna Tspxectd. LIeHTp TsbkecTH Tena. 3aBUCUMOCTh CUJIBI TSKECTH OT BBICOTHI h
HaJT TOBEPXHOCTHIO TUIAHETHI pasnycoM Ro:
mg = GMm
TS o2
(R, +h)
1.2.7 | Cuna ynpyroctu. 3akon ['yka: Fx = -kx
1.2.8 |Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS: FTp =puN
Cua TpeHus TOKOS: Fp,<uN.
Koaddunment tpenus
1.2.9

1
Jasnenue: P=-—

S

1.3

CTATHUKA




13.1

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUsA:

|M|:F|, rnie | - mmedo cunel F

OTHOCHUTEJILHO OCH, IPOXOJIAIIEH Yepe3 TOUKY
O nepreHauKyIspHO PUCYHKY

132 |Uentp wMacc Tema. IleHTp Macc cUCTeMBbl MaTe€pHAIbHBIX  TOYEK:

" mr +m,r, +... _
M mom, +.. B 01HOPOHOM HOJIE TSKECTH (9 = COI’]S'[) LIEHTP Macc

TEJIa COBIAIAET C €ro IEHTPOM TKECTU

133 M;+M,+..=0
Ycnosus paBHoBecus TBepaoro Tena B UCO: ~1 N 'fz L -0

1.3.4  |3axon [lackans

135 JlaBieHue B XKUIKOCTH, mokosmeiicst B UCO: P = Py + pgh

1.3.6 3akoH Apxumena: IEApx = —|SB,,ITCCH ,
ecyu Teno U KuIKocTh MoKosTes B ICO, 10 Fapx = PYVaeirecen
VYcnoBue miaBaHus Tel

1.4 3AKOHBI COXPAHEHN S B MEXAHUKE

14.1 HMitynbsc MaTepUabHON TOYKHU: p=mo

14.2 Wmmyibe cucremst ten: P = P+ P, +-..

143 3aK0H U3MEHEHHS U COXPAHCHUS UMITYJIbCA:
B CO AP=A(Py+ Py +...) = Pt + B At
BUCO AP =A(P+ Py ) =0, ccmt Ry, + Fomseun =0
PeaxTnBHOE ABIKEHIE

1.4.4 | Pabora cuibl Ha MAJIOM NE€pPEMEIICHUH: ﬁ
A:‘IE‘-|Af|~COSa:FX-AX ‘41(

AF . a
1.45 |MomuHoCTb CUJIbL:

ecin 3a Bpems Al pabora cunel m3mensercs
Ha AA, TO MOIITHOCTH CHJIBI




AA -
P=— =F-.v-cosa F
At At—0 O

1.4.6

mo° p
KuHeTHueckas sHeprus MatepuanbHoi Touku: £ =——=—.

2 2m

3aKOH HM3MCHECHUS KHUHETHYCCKOM OHCPIruru CUCTCMbI MATCPHAJIBHBIX TOYCK: B

nco AE_. =A +A, +..

1.4.7

IToTreHnnuanpHas OHCPIUA:

JJI1 TIOTCHUHUAJIBHBIX CHJI A12 = ElHOTeHu - E2n0TeHu = _AEHOTeHII .

HOTGHI_II/IaJ'IBHaH OHCPIus MaTepHaﬂLHOﬁ TOYKH B OJHOPOAHOM IIOJIC TSAXKCCTH:
EHOTeHu = mgh

[ToTennmansHas 3HEPTHsl YIPYTo JAe(HOpMUPOBAHHOTO TEa:

E ke

TIOTCHIY 2

1.4.8

3aKOH U3MCHCHUS U COXpPaHCHUA MEXaHUYECKOH OHEPIUu:

EMCX = EKI/IH + EHOTGHH!
B I/ICO AEMeX = ABCeX HEMMOTCHI. CHIT

B CO AEMex =0 , €CIIN Ascex HETOTEeHIL. CHII — 0

1.5

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

151

lapmonunueckue koneOaHusi MaTepuanbHOM TOYkH. AMIuIMTyna U ¢aza
kosiebanuii. KunemaTtnueckoe onucaHue:

x(t)=Asin(ot+9,),
v, (t)=x,
a, (t)z(l)x); =—602X(t):> a, +602X=0, II€ X - CMEIICHUE W3 IOJOKEHUS

paBHOBECHSI.

JlnHamuyeckoe onrcaHue:
2
Max = -kx, rme K = Mo* . D10 3HaunT, uto Fx = -kX.

DHepreTnyeckoe ONMCaHNE (3aKOH COXPAHEHUSI MEXAaHUYECKON SHEPTUN):




mo®  kx*  moZ, KA
+—= =— = const
2 2 2 2

CBs13p aMIUTUTY/IBI KOJICOAHUH CMELICHHS MAaTEPUAIBHON TOYKHU C aMILUTUTYIaMU
KOJIEOAHUH ee CKOPOCTU M YCKOPEHHUS:

Upax =OA @ =0°A

15.2 2n 1
[Tepuon u yacTora KoyieOaHMi: T=—= ; .
I
Ilepro MasIbIX CBOGOAHBIX KOICGAHMIT MATEMATHYECKOTO MAsTHUKA: | = 270 E
. m
Iepuon cBOOGOAHBIX KOTeOaHHIT IPYKHHHOTO MAATHUKA: | = 2T ?
15.3 Bremnyxaennsie konebanus. Pesonanc. PezonancHas kpuas
1.5.4 |Ilonepeunsle u Mpo10JbHBIE BOIHBI. CKOPOCTH PACIPOCTPAHEHUS U JIIMHA BOJHBI:
L
A=vl =—.
A%
Wutepdepennys u audpakiys BOJIH
1.5.5 |3Byk. CkopocTh 3ByKa
2 MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISAPHAS ®U3UKA
2.1.1 Mopenu cTpoeHus Ta30B, )KUAKOCTEN U TBEpIbIX Tell. [IycTh TepMoarHaMUUecKas
cucrema (Tesn0) cocTouT U3 N 0IMHAKOBBIX MOJIEKYJI. Toria Kolnu4yecTBO BEeIlecTBa
N m
vV==——=— ,
N, =n
rae Na - uncno ABoraapo, m - macca cucteMmbl (Tena), M - monsphas macca
BeleCTBa
2.1.2 TennoBoe IBM)KEHHE aTOMOB M MOJICKYJT BEIIIECTBA
2.1.3 BzauMoeiicTBre yacTHIl BEIECTBA
214 | Inddy3us. bpoyHOBCKOE MBMKEHUE
2.15 Mozxens uneanpaoro raza B8 MKT
2.16 CBs13b MEX]ly AABJICHUEM U CpPEeIHEH KUHETHUECKON dHEpruei nocTynaTeIbHOIO

TEIJIOBOTO JABUKEHUSI MOJIEKYJT UJeaIbHOro ra3a (ocHoBHOE ypaBHeHre MKT):




3 3 2 3
N

N'= — - KOHIIECHTPAIHS MOJIEKYI

\Y

1 = 2 (mp*) 2 — }
p=—mno =—n- =—N-& ., rie mp - Macca OJHOW MOJICKYJIbI,

2.1.7

AobcomotHas Temriepatypa: T =t° +273 K

2.18

CBs13b TeMIepaTyphl raza co CpeHeil KWHETHUECKON YHepruei MoCTynaTeIbHOTO
TEIJIOBOT'O ABM)KEHHUS €r0 MOJIEKYII:

- 2
81'1001‘ = mOU = § kT
2 2

2.1.9

VYpasuenue p = nkT

2.1.10

Mogenp naeaabHOro ra3a B TCPMOAUHAMUKE:

{YpaBHeHHe MenneneeBa — Knaneipona

Bripaxkenue st BHyTpEHHEN YJHEPTUH

VYpasuenne Menjeneesa - Knanelipona (mpuMeHuMbie (OpMBI 3aMTUCH):

oV =L RT = vRT = NKT_ o= PRT
M W

Beipaxkenue i1 BHYTPEHHEM DSHEPrMM OJHOATOMHOIO MJI€aJbHOIO rasa
(mpuMeHuMBbIE (POPMBI 3aITUCH):

U=3RT=3NkT =3MRT —ve 7 =3 pv
2 2 2

2 p

2.1.11

3aKkoH I[a.TII)TOHa JJI1 JaBJICHUA CMECH Pa3pCIKCHHBIX Ta30B!:

P=pi+pz+..

2.1.12

N3omporneccsl B pa3peKeHHOM Tra3e ¢ MOCTOSHHBIM YHUCIOM MoJjekyn N (¢
IIOCTOSTHHBIM KOJIMUECTBOM BelecTa vV ):

usorepma (T = const): pV = const,

uzoxopa (V = const): TB = const |

vV _
u3006apa (p = const): T° const

I'padpuaeckoe nmpeacraBiaeHue uzomnpoieccoB Ha pV-, pT- u VT-nuarpammax.

OObeIMHEHHBIN Ta30BbIA 3aKO0H:




ﬂ = const
T

JJIA TTIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA v

2.1.13 |HaceiuieHHble 1 HeHAChIIEHHBIE Tapbl. KauecTBeHHAast 3aBUCUMOCTb IIJIOTHOCTH U
JIaBJICHUS] HACBHIIIEHHOTO IMapa OT TEMIIEPaTypbl, UX HE3aBHCUMOCTb OT 00BbeMa
HACBHIIIEHHOT0 Tapa

2.1.14 | BnaxHoCTh BO3TyXa.

P P (T)
OTHOCHUTENBHAS BIAXKHOCTE: P = T~ T
pHacmm. napa ( ) p HACBIIL. T1apa ( )

2.1.15 |/3MeHeHMe arperaTHbIX COCTOSIHUH BEIIECTBA: HCHAPEHHWE W KOHJCHCAIWS,
KHTICHHUE KHUJIKOCTH

2.1.16 |M3MeHeHHe arperaTHbIX COCTOSIHHIA BEIIECTBA: IJIABJICHUE U KPUCTAILTU3AIIHS

2.1.17 |IIpeoOpa3oBanue FHEPTUU B (a30BBIX MEPEX01axX

2.2 TEPMOANHAMUKA

2.2.1 TennoBoe paBHOBeCHE U TeMITepaTypa

2.2.2  |BuyTtpeHHss dHEprUus

2.2.3 |Temnnonepenaya kak crnocod M3MEHEHUS BHYTPEHHEH SHepruu 0e3 coBepIICHUS
pabotel. KoHBeKIUS, TETIIONMPOBOAHOCTD, H3ITyUYeHHUE

2.2.4  |Konn4ecTBO TETJIOTHI.
Y enbHas TermIoemMKocTs Bemectsa ¢: @ = CMAT

2.2.5 | YnenbHas Terorta mapoodpaszoBanus L: Q = Lm.
YenbHasi Teriora miasnenns A: Q =AM
VY aenbHas TEmIoTa cropaHus Tormiusa : Q = gm

2.2.6 OneMeHTapHas paboTa B TEPMOAMHAMUKE: A= PAV | Bpuucienue paboThI 1o
rpaduky mpouecca Ha pV-auarpamMMe

2.2.7  |IlepBbIii 3aKOH TEPMOJINHAMUKH:
Q. =AU, +A, = (Uz _U1)+ A,
Annabara:
Q,=0=A,=U-U,=-AU,

2.2.8  |Bropoii 3akoH TepmonuHaMuku. HeobpaTumble mporiecchl




2.2.9

[Tpuniune! aeiicTBus TemaoBbix MamuH. KIT/;

n= A5a KT QHarp _|onn —1- |onn
QHarp QHarp QHarp

2.2.10

MakcumanbHoe 3nadenue KII. [{ukn Kapno:

max n = _ THarp _Txon _ 1_ Txon
n T‘]Kapx{o T T

Harp Harp

2.2.11

VYpasHenue termioBoro O6amanca: Q1+ Q2+ Q3+ ...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DJeKTpu3aius Tl U ee MPOosBICHUs. DJIeKTpuueckuil 3apsa. JBa Buma 3apsijaa.
DJIEMEHTApHBIN ANEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsaaa

3.12

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJTHOM BEIIIECTBE C TUICKTPHUCCKOM TPOHUIIAEMOCThIO €

= :k|ql|'|2qz| _
er dmee, I

I CARCA

2

3.13

Onekrpuueckoe nojue. Ero aelicTBue Ha 371€KTpUYECKHE 3apsi bl

3.1.4

—

B =
HaHp}I)KeHHOCTB QJICKTPHUYCCKOTIO ITOJIA: E= .
qnpoGumﬁ

9

[Tone Toueunoro 3apsiaa: E, = k I’_Z ,

OJTHOPOJHOE IIOJIE: E =const.

KapTI/IHLI JIMHUN HaIpsPKCHHOCTU 3TUX moJiei

3.15

IToTeHuIMaIbHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTh OTEHITMAIOB U HAMIPSKEHHE:

A12 = q((Pl_(Pz) :_qA(P = qU )

[ToTennmanpHas SHEPTHS 3apsiia B JIEKTPOCTATHIECKOM TIOJIE:
W=qe.

A=-AW




W

HOTGHHI/IaH SJICKTPOCTATUYCCKOI'O IT0JIA: ¢o=—

CBsi3b HampsDKEHHOCTH TMOJISI M PA3HOCTH IOTEHIMAIOB MJI OJHOPOJHOIO
anekrpocrarnyeckoro moyst: U = Ed

3.1.6  |IlpuHIMI CyNeprno3uIy HIEKTPHUECKUX TOJICH:
E=E+E,+.., 0=0,+¢, +...
3.1.7 |IIpoBOIHUKH B D3JEKTPOCTATHUYECKOM TIOje. YCJIOBHE pPaBHOBECHUS 3apsIOB:
r
BHYTPH NPOBOJHUKA E — (), BHYTPH H Ha IOBEPXHOCTH TpoBoguuKa P = CONst
3.1.8 |/[ludnexkTpuku B 3JIEKTpOCTaTHYECKOM moie. JuanekTpudeckas MPOHHUIIAEMOCTb
BemecTa ©
319 g
Konpencarop. D1neKTpoeMKOCTh KOHIEHCATopa: C= U
€€,S
DIIeKTPOEMKOCTB ILIOCKOro KoHaeHcaTopa: C = q =¢C,
3.1.10 |ITapamrenpHOE COeTMHEHHE KOHIEHCATOPOB:
q=0q + g2 + Ui=Ux= ceny Cnapa.rm = Cl + C2 + ...
[TocnenoBarenpbHOE COeNMHEHHE KOHIEHCATOPOB:
1 1 N 1 N
U=Ui+Ux+...,q1=02=.., -~ T T
Cnocn Cl C2
3.1.11 quU CuU 2 q2
DHeprus 3apsxeHHoro kongeHcaropa: W, = — = = E
3.2 3AKOHBI ITTOCTOAHHOI'O TOKA
3.2.1 AQ
Cuna toka: ' = . [locrosnnsIit TOK: I = const
At At—0
Jnst mocrossHHOTO TOKA q = It
3.2.2 | YcnoBus CyIIeCTBOBaHHS AIEKTPHUECKOTO TOKA.
Hanpsokenne U u OJIC E
3.2.3 )
3akon OMma AJig y4acTKa LeMu: I = E
3.2.4 | DIEKTpUYECKOE COMPOTHBJICHUE. 3aBUCHUMOCTH COMPOTUBIICHUS OIHOPOJIHOTO




INpoBOAHHMKa OT €ro JIHMHblI W  CCUCHUA. Y,Z[GJ'II)HOC COIIPOTUBJICHHUC

S

Bemecrtsa. R =p

3.25

bTOpOHH]/IX CHIT

q

Hctounuku Toka. 9J1C ucrouyHnka Toka: E=

BuyTpeHHee conpoTHBIIEHNE UCTOYHHUKA TOKA

3.2.6

3akoH Oma sl TOJIHOM (3aMKHYTOM) AJIEKTPUYECKOU E.r
3

E=IR+1 | E R
:E=1R+ =—
enu I, OTKyza Rir

3.2.7

Hapa.HJIGJII)HOG COCAUHCHHNEC ITPOBOJHUKOB!

1 1 1
=htbs o UisUps . =t ot
1 2

TIapan
HOCHGHOB&TCHBHO@ COCAMHCHUC ITPOBOJHHUKOB!

U=Ur+Uzx+..., h=Ik=.., Rion=R1+ Rz + ...

3.2.8

Pabota snekrpuueckoro toka: A = [Ut.

3axon Jlxoyis - Jlenna: Q = I°Rt.

U2
Ha pesucrope R: Q = A= 1°Rt = Ut :?t

3.2.9

AA

=1U
At '

At—0

MonIHOCTh QJICKTPUYCCKOTO TOKA: =

U2

2
Tennopas MOIITHOCTB, BbIACIIIEMAasd Ha pE3UCTOPC: P=1"R= ? =1U .

A
PE — ﬁl‘t CHJI

= El

At—0

MOIIHOCTh UCTOYHMKA TOKA:

3.2.10

CB00OOHbIE HOCHUTENM SJIEKTPHUUECKUX 3apsioB B MPOBOJHHMKAX. MeXaHHU3MbI
IIPOBOJIMMOCTH TBEPJIBIX METAJIOB, PACTBOPOB M PACILUIABOB AIEKTPOJINUTOB, Fa30B.
ITonynpoBoaHUKY. 1101yIIpOBOHUKOBBIN JUO

3.3

MAT'HUTHOE I1IOJIE

3.3.1

MexaHndeckoe B3aWMOJICMCTBHE MarHuToB. MarnutHoe moJie. Bekrtop
MarHuTHOU AHIYKLHH. [TpuHIIMDO CYNEPIIO3ULINHT MAarHuTHBIX

noneii: B = |§1 + |§2 +...




JInanu WHAYKOUW MAarHuTHOI'O ITOJIA. KapTI/IHa JIMHAN WHAYKOUH MarHuTHOI'O
I10JIA ITOJIOCOBOI'O U HOI[KOBOO6pa3HOI‘O IIOCTOAHHBIX MarHuTOB

3.3.2 |OmpiT Dpcrena. MarHuTHOE ToOJie MPOBOJHUKA ¢ TOKOM. KapTtuna nuHHNA
MHIYKIIUY MarHUTHOTO TOJS JJIMHHOTO MPSMOTO IPOBOJHHMKA M 3aMKHYTOT'O
KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIIKN C TOKOM

3.3.3 |Cumna Amnepa, ee HanpaBJICHUE U BEITUYMHA!

Fa = IBl sino e @ - yron mewny wanpasienuem mnpoBoinnka
BekTOpoM B

3.3.4 . F,, =|q|vBsina o
Cuna JlopeHIia, ee HanpaBlieHUe W BeIU4MHa: e, = |0 , e & - yron
MexTy BekTopamu U u B . JIBMKeHHE 3apsUKCHHOH UACTHIIBI B OJHOPOIHOM
MarHUTHOM I10JIe

3.4 DJIEKTPOMATHUTHA S MHAYKIUA
34.1 [ToTok BeKTOpa MArHUTHOW MHAYKIIUU: P T B
i
®=B,S=BScosa E
3.4.2 | SIBnenue snexTpoMarHUTHOM nHAYKIMHU. D/1C uHIykuuu
3.4.3  |3akoH anekTpoMarHuTHOU MHIyKMu Dapanes:
AD :
Ei=——r =-,
At At—0

3.4.4 | BJIC uHIYKIUHU B IPSIMOM TTPOBOJHHKE B
JUTUHO |, IBIOKYIIIEMCS CO CKOPOCThIO U Vi ———
(5 L1 ) B OJTHOPOJITHOM MarHUTHOM moJe B: ,

/ /
/(= <)/
e i,
‘Ei‘ =Blvcosa, re @ - yron mexay BexTopom B 1 HopMansio N k
ILIOCKOCTH, B KOTOPOiA jeskar Bexktopsl | n U ;ecmm | L BuolB,
TO ‘EI‘ = BIU
3.45 |ITIpaBuio Jlenma
3.4.6

D
NHIyKTUBHOCTD: L= T , i @ = LI




Al

Camounnykuus. 9JIC caMOMHAYKIIWHA: Esi =-L— = _th
At At—0
3.4.7 L]2
DHeprus MarHUTHOTO MoJIs KaTymku ¢ Tokom: W, = >
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHWA U BOJIHBI
3.5.1 Koneb6arenbubiii KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE
KOJICOAHHUs B UICATBHOM KOJIe0aTeIbHOM KOHTYpE: C I
T
q(t) = Gpax Sin (0t + @, )
1 (t) =0, = 00, cos(ot+¢,)=1,,cos(ot+q¢,)
21 1
®opmyna Tomcona: T =27+ LC | orkyna @ = — = .
pMYy. Y T JLC
CBs3b aMIUIMTYZbl 3apsAjga KOHJEHcaTropa C aMIUIMTYIOM CHJIBI TOKa IIpH
CBOOOJHBIX DJIEKTPOMArHUTHBIX KOJEOAaHUSIX B WACATHHOM KOJIeOATEITbHOM
— Imax
koHType: Umax =
3.5.2  |3akoH coxpaHEHUs SHEPTHH B UACATHHOM K0JeOaTeTbHOM KOHTYpE:
2 2 2 2
CuU N LI _ CU” .« _ LI _ const
2 2 2 2
3.5.3 | BeIHY)XICHHBIC DJIEKTPOMarHuTHBIE KojeOaHws. Pe3onanc
3.5.4 |Ilepemennsiii Tok. IIpom3BoxacTBO, mepenada W MOTPEeOJICHHUE HIIEKTPHUECKON
SHEpPIruu
3.55 |CpoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3auMmHas oOpHeHTalMs BEKTOPOB B
AIIEKTPOMArHUTHOM BOJIHE B BaKyyMe: ELBLC
3.5.6 |lIkama »IeKTPOMarHWTHBIX BOJH. [IprMeHEHHE SIIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpssMonuHENHOE pacnpoCTpaHEHUE CBETa B OAHOPOAHOM cpene. TodeuHbId
ncToYHUK. JIyu cBeta
3.6.2

3aKkoHBI OTpaXkeHHs cBeTa. O = p B
a

IS




3.6.3

[TocTpoenune n300pakeHH B TUIOCKOM 3€pKajie

3.6.4

3aKOoHEBI IIpECIOMJIICHUS CBETA.

Ipenomnennue ceera: NSIN @ =N, sinf
AGCOIOTHBIH TIOKA3aTeNb PETOMICHHS:

_Mh_u

OTHOCHUTENLHBIN ITOKAa3aTeIIh IIpCIOMIICHUSA: nom n v.
1 2

Xoa nydeil B mpusMe.
CooTHOIlIEHHE YacTOT W COOTHOIICHWE JUIMH BOJH TpHU  TEepexojie

MOHOXPOMATHYECKOI'0 CBETA UCPEC3 I'paHULY pa3aciia IBYX OIITUYCCKUX CPCO:

v, =V, NA =NA,

3.6.5

[TostHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHblid  yroa MOJHOTO BHYTPEHHETO
OTpaXKCHMUSL:

Ny<ny n,

n,

sina, = l_
Hp nl

OTH

3.6.6

CoOuparomue u paccenBaromue JuH3bl. ToHKas mH3a. POKYyCHOE pacCTOSTHUE U

1

OITHUYECKas CHJIa TOHKOH JIMH3HI:

3.6.7

®opmyiia TOHKOHN JTUH3bI:

d f F°

1.1 1 I

VBenudeHue, 1aBaeMoe JTUH30M: 1

0
—
&
<

d- 1
D<0=>F=—<0
D ]

B ciyuae paccenBaronieil JIMH3bI:

F:£:m<l
H d

3.6.8

Xon nyda, NPOUICAIIErO JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuieckoil ocu. IlocTpoeHne wu300pakKeHWH TOYKHM W OTpE3Ka MPSMOH B
006Hpa101u1/1x " paCCCUBAOIIUX JIMH3AaX U UX CUCTCMAX

3.6.9

doToanmapat KaK onTuueckuii mpudop. ['a3 kak ontuyeckas cucrema




3.6.10

WNutepdepentius ceta. KorepeHTHbIE WMCTOYHWUKH. YCIOBUS HAOJIIOICHUS
MaKCUMYMOB U MUHUMYMOB B HHTE€P(EPEHIIMOHHON KapTHHE OT JIBYX CUH(pA3HBIX
KOT€pEHTHBIX HCTOYHUKOB:

A
MaKCHMyMbI - A = Zma, m=0,+/-1,+/-2,+/-3, ...,

A
MHHHAMYMBI - A= (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 | dudpakmus cera. JudpakunonHas pemierka. YcioBue HaOMIOICHUS TIIaBHBIX
MaKCHMYMOB IIPY HOPMaJIbHOM IaJIeHUH MOHOXPOMAaTHYECKOTO CBETa C JIMHOU
BOJIHBI A Ha PELIETKY ¢ meproaoM d:
dsing, =M\ m=0,+/-1,+-2 +-3,..

3.6.12 | ducnepcus cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

411 T'unotesa M. IInanka o kBantax. ®opmymna ITnanka: E = hv

412 hc
®oToHbl. DHeprus porona: E =hv = o pc.

hv h

Nmnynsce Gorona: P = < = S = X

413 | Dotorddext. Onpitel A.I'. Ctonerosa. 3akoHsl poTodphdhexra

4.1.4 | YpaBHeHue DitHIITeHA 115 poTodddekra:
Egorona = Aserxona + Exum max,

i hy, =S MU

rae Egorom = NV R Ao =, A S > =eU,,

4.1.5 |[laBnenue cBera. JlaBneHHe CBETA Ha MOJHOCTHIO OTPAKAIOIIYIO MMOBEPXHOCTh U
Ha MOJIHOCTHIO TOTJIONIAIOIIYIO TOBEPXHOCTb

4.2 OU3NUKA ATOMA
421 [1nanerapnas MmoJzieab aToma
4.2.2 |Ilocrynarel bopa. U3ny4yenue u morsomuieHne (pOTOHOB MpHU MEpexonie aToMa ¢

OJIHOTO YPOBHSI SHEPTUU Ha IPYTou:




vy =% —|E, ~E,|
A

mn
mn

4.2.3

JIunelyaTele CIIEKTPBI.

CrexTp ypoBHEl 3HEPIrUU aTOMa BOJOPOJIA:

-13,6 3B
n ZT,n:1,2,3,

E

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas mozens siipa ['eitzenOepra - UBanenko. 3apsia sapa. MaccoBoe 4ncio
anapa. N3oTomsl

4.3.2

Par0aKTHBHOCTb.
A A4 4

Anbda-pacran: 7 X 7, Y +,He,
bera-pacnan.

o B_ . AX A Y + 0 =
OnextpoHHsli P-Pacliai: ; A —,, 48+ Ve,

o ﬁ' . AX A Y + 05
[To3uTponusii P-pacnan: ; X —, 1€+ Ve,

l'amma-uznydenue

4.3.3

t
3aKOH paJHOaKTHBHOTrO pacnana: N (t) =N, 2T,

t
[Iycth m - Macca paiMOaKTUBHOIO BellecTBa. Toraa m (t) =m,-27

4.3.4

Snepusle peakuuu. JleneHne U CHHTE3 sSAep










