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Cocmaenena na ocrnose:

[lpuxasa MunucrepctBa npocBeineHusi Poccuiickoit @enepamuu ot 31.05.2021 Ne287 «O6
YTBEPIKACHHH (DellepalbHOr0 rocyJapCTBEHHOTO 00pa30BaTeIbHONO CTAaHAApTa OCHOBHOIO
obmmero o6pazoBaHus»;

— Ilpuxa3a MunuctepcrBa npocsemenuss Poccuiickoit ®enepauun Ne 568 ot 18.07.2022
aBrycra 2022 roma Ne 732 «O BHeceHMH H3MEHEHHH B (eAepasbHBIA TOCyAapCTBEHHBIN
oOpa3zoBaTeNbHBIH CTaHIApPT OCHOBHOro oOmero ofpa3oBaHusi (B pelakiMM IIPHKa3’0B
Munnpocsemenus Poccun ot 18.07.2022 Ne568 ot 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028,
or 22.01.2024 Ne 31)

— Ilpukasza MunucrepcrBa npocsemenus Poccuiickoit @enepanun ot 18.05.2023 Ne 370 «O6
yTBepKIeHHH (eaepanbHON 0Opa3oBaTenbHOW MpOrpaMMbl OCHOBHOTO o6miero obpa3oBaHus»
(B pemakuuu npukazoB Munnpocsemenus Poccun ot 01.02.2024 Ne 62, or 19.03.2024 Ne 171,
09,10.2024 Ne 704)

— OenepanbHOit paboueit mporpamMmel yuebHoro npeamera «Pusuka» (yrinyOaeHHBIH ypOBEHb)

Paspa6orunku/cocraBuren nporpammsei: Cucepos K.A.



INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXEHUW U TpeOOBaHHMM K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOM mporpammel, peactabieHHbix B DI'OC COO, a takxe
c yu€roM (enepaiibHON paboueil mnporpaMmbl BocnuTaHus W KoHuenuu
npernojaBaHus yaeOHoro npeamMera «Du3mka» B 00pa30BaTEIbHBIX OPraHU3aIMsIX
Poccuiickoit denepainiu, peau3yronx OCHOBHbIE 00pa30BaTEIbHBIC TPOrPAMMBI.

[Iporpamma mo ¢usnke onpeaenseT 00s3aTeIbHOE MPEAMETHOE COJICPIKaHHE,
yCTaHABIMBACT PEKOMEHAYEMYIO MOCIIEA0BATEIbHOCTh U3YUCHUS TEM U Pa3/iesioB
y4e0HOro mpeaMeTa ¢ y4E€TOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma mno ¢uszuke naé€r MpeAcTaBiICHUE O UENSIX, COAEPKaHUM, OOIIeH
CTpaTeruy OOy4YeHHWs, BOCIHTAHUS ¢ PA3BUTUSA OOYYAIOIIUXCSA CPEICTBAMH
yueOHoro npeamera «duzuka» Ha yriay0inEHHOM YpPOBHE.

N3yuenue kypca (Qu3uku yriyOJE€HHOrO YpPOBHSI TMO3BOJISIET pPEaln30BaTh
3a/1a4u MPO(PECCHOHATLHON OpUEHTAIlMU, HAMpPaBIIEHO HA CO3JJaHUE YCJIOBUM MJis
MPOSIBJICHUSI CBOMX HHTEIUICEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEHM KaKIIbIM
OoOyJaroumMmMcs, KOTOpble HEOOXOIWMBI JJsl TPOAOIDKEHUS OOpa3oBaHUSA B
OpraHm3anusiax MnpohecCUOHATBHOIO 00pa3oBaHUs MO Pa3IU4YHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CIEITUATBHOCTSIM.

B mporpamme 1o ¢pusuke onpenenstoTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (QU3MKM Ha YpPOBHE CpeaHEro o0mero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yriyOonéHHoM  ypoBHe). HayuHo-
METOJIOJIOTHYECKON OCHOBOW Il  pa3paboTku TpeOOBaHWK K JUYHOCTHBIM,
METanpeIMETHbIM UM TMPEAMETHBIM pe3yJbTaTaM OOy4YaloIIUXCsS, OCBOMBIIUX
mporpaMmy 1o (pu3uKe Ha YPOBHE CPETHETO OOIIET0 00pa30BaHMs Ha YTITyOJIEHHOM
YpOBHE, SIBIISIETCSI CUCTEMHO-/1ESITEIbHOCTHBIN MOIXO/.

[Iporpamma no pu3uke BKIIOYAET:

IJTAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (GU3UKHU Ha YTIyOJI€HHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE Pe3yIbTaThI [0 TOAaM 00 yUeHHS;

coziep’kaHne yaeOHoro npeaMera « Du3nukay 1mo rogam o0 yIeHHUs.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIIOJIb30BaHa YYUTENIAMH (DU3UKH U COCTABICHUS CBOMX PAaOOUYUX MPOTrpaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBACT TBOPUCCKYIO MHUITMATUBY YUHUTEIECH U
MPEIOCTABISIET BO3MOXKHOCTU JUIS  peaM3allii  PA3IUYHBIX METOIUYECKUX
MOJIXOJIOB K TIPErojaBaHui0 (U3UKA Ha YIIyOJIEHHOM YpOBHE TPH YCIOBHH
COXpaHEeHHS 00s3aTEIPHON YaCTH COJIEP’KaHUsI Kypca.

®dusuka Kak Hayka O HambOosee OOIIMX 3aKOHaxX MPHUPOABI, BHICTYHas B
KayecTBE y4eOHOro MmpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHUM 00 okpyxaroiieM mupe. LLkonbHBIN Kype GU3UKH — CHCTEMOOOPa3yIOITUNA
JUTSL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE MPOIIECCOB M SBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckor reorpadueit M actpoHoMuei. lcmonbp3oBaHME W aKTHBHOE
npuMeHEeHUEe (U3UYECKUX 3HAHUM OMpeNenio XapakTep U OypHOE pa3BUTHE
pa3zHo00pa3HBIX TEXHOJOTUH B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYY€HUsI HOBBIX MaTEpHalioB C 3aJaHHBIMHU CBoicTBamu. M3ydenue Qusuku
BHOCHUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA
oOydaromierocsi, B pOpMUpPOBAHUE YMEHHU MPUMEHSTh HAYYHBIA METOJ MTO3HAHUS
P BHITIOJIHEHUH UMM YYEOHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca (hu3mku Ha ypoBHE cpeaHero o01iero o0pa3oBaHus MOJIOKEH
pSiI Uael, KOTOpble MOYXKHO PacCMaTPUBATh KaK MIPUHIUIIBI €0 MOCTPOCHUSI.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MAaTEPHAT U3 BCEX pa3aesioB (M3WKH, BKIIOYACT KaK
BOMPOCHI KIIACCUUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (HU3MKU
o0beIUHEH BOKpPYr (Qusnueckux Teopui. Beaymum B Kypce sIBIseTCS
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIECTBE U
ToJe.

Hoea 2ymanumapusayuu. EE peanuzaiusg NOpeanosiaracT HMCIOIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHaNa (PU3NUECKON HayKd, OCMBICIICHUE CBSI3U Pa3BUTHUSA
(bu3MKYU C pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU
¥ DKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoea npuknaonoint nanpaenennocmu. Kypc pusznku yriyOoiaEHHOTO YPOBHS
MpeAnojaraeT 3HAaKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKHUX
NPWIOKEHUN HW3YYEHHBIX TeOpuid M 3aKkoHOB. [Ipm 3TOM paccmaTpuBaroTCs Ha
ypoBHE OOIIWX TPENCTABICHUA W COBPEMEHHBIE TEXHWYECKHE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEICHUS JJIEMEHTOB
COJICpAHUSI, TMOCBSIIEHHBIX HJKOJOIMYECKHUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C Pa3BUTUEM TEXHUKH M TEXHOJOTHH, a TakKe OOCYXKICHHUS
po0JieM paloHaILHOTO MPUPOAOIOIB30BAHUS U YKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOEHO Ha
IPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusanus dTUX
MPUHIIAIIOB 0A3UPYETCsl HA UCTOIB30BAaHUU CAMOCTOSITEILHOIO IKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYIOIIEro (¢akropa ydeOHoro mpomecca. s yriryonéHHOTO
YPOBHA — OTO CHUCTEMa CaMOCTOATENBHOIO YUYEHUUYECKOTO JSKCIIEPUMEHTA,
BKJIFOYAIOIIETO (PPOHTAJIbHBIE YUYCHUYECKHE OIBbITHI MPH HU3YUYCHHUH HOBOTO
MaTtepuana, JJabopaTopHbie paboThl U padOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



JBa criocoba peanuzanuu (pU3ndeckoro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs au60 B kKoHme 10 m 11 kimaccoB, nubO moOCHe MEPBOrO M BTOPOIO
MOJIYTOJIUM B KaXKJIOM U3 3THUX KJaccoB. BTopoit criocod — 3To mHTerpamust padbot
IPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX PabOT, KOTOPHIE MPOBOISTCS B MpOIlECcCe
u3ydeHus pasaena (temel). IIpu sTom mox paboTamu mnpakTHKyma IMOHUMAETCS
CaMOCTOSITEJTbHOE ~ UCCIEIOBAHKME, KOTOPOE TPOBOAMUTCS MO PYKOBOJICTBY
CBEPHYTOT0, 0000IIEHHOTO BUJIa O€3 MOIIArOBOM MHCTPYKIIUH.

B mporpamme 1o (Qu3mke cucTeMa YYECHHYECKOTO OKCIECPHMEHTA,
1a00paTOpHBIX PadOT M MPAKTUKyMa MpECTaBIeHA €IUHBIM TepedyHeM. Brioop
TEMaTUKH I 3THX BHJIOB YYCHHYECKUX TPAKTHYCCKUX Pa0OT OCYIICCTBISICTCS
y4acTHHUKaMU 00pa30BaTEIbHOIO MPOIIECCa UCXOs U3 0COOEHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHMUS W OCHamleHusi kabunera Qusuku. [Ipu 3TOM oObOecneuuBaercs
OBJIQJICHUE OOYYaIOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIE
M3MEPEHUS, WCCICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYWH M TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUTIOTES.

Bonpiioe BHUMaHME yAeISIeTCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 33/1a4.
[Tpu >TOM AT pacYETHBIX 3371a4 IPHUOPUTETOM SIBJISIFOTCS 3a/1a9d C SBHO 3aJIaHHOMN
Y HESBHO 33/IaHHON (PU3UYECKON MOJIEIBIO, MO3BOJISIONINE PUMEHSITh U3YYCHHbBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jesia Kypca, TaK W HHTETPHUPYS
IpUMEHEHHUE 3HAHUM U3 pa3HBIX Pa3iesioB. /{15 KauecTBEHHBIX 3a71a4 MPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBSCHEHHE/NPEJCKAa3aHUe MNPOTEKaHUs (U3HMUECKUX
SIBJICHUH M TIPOIICCCOB B OKPY’KAOIIEH >KM3HU, TpeOyrole BbIOOpa (pU3HIECKOMN
MOJIEIU JJI CUTYaIluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBercTBuu ¢ TpedoBanusmu @PI'OC COO k maTepraibHO-TEXHUYECKOMY
o0ecreyeHuIo ydeOHoro mporiecca Kypc GU3NKU YriyOJIEHHOTO YPOBHS HA YPOBHE
cpenHero oOuiero oOpa3oBaHUs JOHKEH M3y4aThCsi B YCJIOBUSIX IMPEAMETHOTO
kabunera. B kaOunere (u3MKM MODKHO OBITH HEOOXOoAMMoOE JabopaTopHOE
000py/I0BaHME sl BHITOJIHCHUSI YKa3aHHBIX B IPOrpaMMe 10 (PH3UKe ydeHUIECKIX
OTIBITOB, J1A0OPATOPHBIX padOT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPAIMOHHOE
000Opy0BaHHUE.

JeMoHCTpaninoHHOe 00opyAoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHAMAJIBHON JOCTATOYHOCTH W OOCCIICUMBAET ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (HU3UKE KITFOYEBBIX JACMOHCTpAMi IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlabopatopHoe 00OOpynOBaHWE HJisi YYEHHYECKUX TMPAKTHUUYECKUX padoT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M 00ECIIEYMBACTCS B pacdere
OJTHOTO KOMIUICKTa Ha JABYX oOOy4aromuxcs. TeMaTH4ecKue KOMILICKTHI
nabopatopHOro 00OPYIOBaHUS JOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKkKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE ITU(DPOBBIX JTaOOpATOPHIA.

OCHOBHBIMHM LIEJISIMHA M3y4eHUs1 (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCA:

dbopMupoBaHUE UHTEpPECAa U CTPEMJICHHS OOY4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE UX HMHTEUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHWS U (HOpPMHUpPOBAHUE
UCCIIEIOBATENBCKOIO OTHOLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3yUYCHUS] OCHOB
CTPOCHHUs MaTepuu U PyH1aMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHHS C UCIOIB30BAHUEM (hU3UICCKUX
3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3UKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE IpEICTABICHUM 0 BO3MOXHBIX cdepax Oynmyien
nmpoecCHOHaIbHOM ESITEILHOCTH, CBS3aHHBIX C (PU3UKOW, TMOATOTOBKA K
JanbHENIIeMy OOY4E€HUIO B TOM HaIpaBJICHUU.

JlocTmkeHne 3TUX Leneld oOecreurBaeTcs PEIIeHUEM CIEAYIOIUX 33134 B
Mpoliecce u3y4eHus Kypca PU3NKyA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMIMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpUsX,  BKJIKOYas  MEXaHWKY,  MOJIGKYJSIpHYIO  (UBHKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJISI OOBSICHEHUS
bu3MYecKuX SIBJICHUW B TPUPOJC MU JJIS NMPUHATUS TPAKTHUECKUX PEIICHUHN B
MMOBCEJHEBHOMN KU3HU;

OCBOEHHUE CIIOCOOOB peIlIeHUs PA3IMYHBIX 33]1a4 C SBHO 3aJaHHON (hU3HUECKOn
MOJIEJIbIO, 3a/ay, IMOAPa3yMEBAIOIIMX CAMOCTOSITENbHOE co37aHue (pu3nuecKkoi
MOJENIM, AaJEKBAaTHOM YCJIOBHUSAM 3aJadd, B TOM YHUCIE 3aJa4 HWHXEHEPHOI'O
XapakTepa;

MOHUMaHUuEe (U3MICCKUX OCHOB U TIPUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

OBJIQZICHUE METOJaMU CAaMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIECHUS
bU3MYECKUX DKCIEPUMEHTOB, aHAllU3a M HUHTEPIpEeTalud HHPOpMAINH,
OIIPEEIICHNS] JOCTOBEPHOCTH NOJIYYEHHOI'O PE3YJIbTaTa;

CO3/IaHHE YCJIOBHM ISl pa3BUTUS YMEHUW MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOM JIEATEIBHOCTH;

pa3BUTHE MHTEpeca K cepam npodecCuOHATBHOU NeATeTbHOCTH, CBI3aHHOU
¢ GUBHKOI.



B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO yrnyOnéHHBIA ypOBEHb
u3ydyeHuss yueOHoro mnpeamera «®Pus3uka» Ha YpOBHE CpEAHEr0 OOLIEro
oOpa3oBaHusl BbIOMpAETCs OOYYAIOUIMMUCA, [UJIAHUPYIOIIMMH TPOJOJKEHUE
00pa30BaHus MO CIIEHUATBHOCTAM (PU3NKO-TEXHUUECKOTO MPOPUIISL.

Ha u3yuenue ¢usuku (yriyOon€HHbIA ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBanus orBogauTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B HEJEIO),
B 11 knacce — 170 yacoB (5 4acoB B HENIEIIO).

[Ipeqmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
OPaKTUYECKUX pabOT SBIISETCS PEKOMEHJOBAHHBIM, YUYUTENb JENaeT BBIOOD
NPOBEACHUS JTAOOPATOPHBIX pabOT W ONBITOB C YYETOM WHAMBHIYATHHBIX
0c00EHHOCTEN 00YyJarOIINXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCnepuMEeHT M Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
M3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0COIIOTHO TBEPAOE TEJO0, UAcAIbHAS )KUAKOCTb, UCAIbHBIN a3, TOUSUHbIN 3aps).
I'mmore3a. @U3nyecKuil 3aK0H, TPAHULIBI €0 IPUMEHUMOCTH. PU3HYECKas TEOPHUSL.

Ponp u Mecro ¢usuku B (pOpMUPOBAHWK COBPEMEHHOM HAy4YHOW KapTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3MmepeHue cuibl TOKa U HAPSKEHUS B LEMH TOCTOSIHHOTO TOKA MPY TOMOIIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1HGPoBoil 1aboparopueit mo dusmuke. [Ipumepsl usmepeHus
(bU3UYECKUX BEJIMUMH MPU MOMOITHA KOMIBIOTEPHBIX JaTYMKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3ajJa4u MEXaHUKHU.

Pannyc-BekTop MarepuaibHON TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemerienue, CKOpoCTb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOECKIUU HA OCH CUCTEMBI KOOpPJWHAT.
CroxxeHue nepeMeeHuil ¥ CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIIMHENHOE NBUKEHUE. 3ABUCUMOCTh
KOOPJIUHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUAIbHOM TOYKH OT BPEMEHH M UX
rpaduxmu.

CBoOogHOe TmajeHue. YCKopeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOILLIEHHOT0 TOJ YIJOM K TOPU30HTY. 3aBHUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUAIbHOM TOYKH OT BPEMEHH U UX TpadUKH.



KpuBonuHueiiHoe  nBMKeHWE. J[BUJKEHHE  MATEpUalbHOM  TOUKH  TIO
OKPY)KHOCTH. YTIJIOBasi M JHMHEWHas cKopocTb. llepron u uactora oOpaiieHwus.
LenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHT€HUUAIBHOE) U MOJIHOE
YCKOPEHHE MATEPUAIbHON TOYKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JBUKEHUE CHAPSA0B, LIENHBIE, IIIECTEPEHYATHIE U PEMEHHBIE ITEpEeIaun, CKOPOCTHBIE
TUQTHI.

Hemoncmpauuu.

Mopnens cucteMbl OTCUETA, WIUTFOCTPALNS KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CriocoObl uccre0BaHus IBUKEHUIA.

Mumroctpanus npeaesnbHoro nepexoa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[lanenuie Tes1 B BO34YX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenune aBuXeHUs Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPU30HTY HU
TOPU30HTAIBHO.

Hanpasienue ckopoCTH IpU JIBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHE NTyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ Tea
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3ydyeHne HepaBHOMEPHOI'O JBHKEHHS C LEJIBIO ONPENEICHUS MIHOBEHHOM
CKOpPOCTH.

W3mMepeHne ycKopeHus MpHU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBHXKEHHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBaHne 3aBUCMMOCTH NOYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUU.

M3mepenne  ycKOopeHHsT ~ CBOOOJHOrO  majeHus  (PEeKOMEHIOBAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyeHue qBruKeHus Tela, OpOIIEHHOr0 FOpU30HTaIBHO. [IpoBepka runoressl
O TPSIMON MNPONOPLHOHAIIBHOW 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETAa U
HAYAJIbHOM CKOPOCTHIO TEJIA.

N3ydyeHne IBUKEHUS Tela IO OKPYKHOCTH C TOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MIEpUoa 00pallleHuss KOHUYECKOT0 MasiTHUKA OT
€ro NapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeii 3akoH HproTona. HMHepumanbHbie cucTeMbl oOTcuéra. [IpmHIMN
oTHOcuTeNnbHOCTH ['aymunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpEIEIICHHUE,
MIPUMEDBI).

Macca tena. Cuia. [IpuHIMIO Cynepno3suuuu CUil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA /111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TI'PaBUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna TspkecTu. 3aBUCMMOCTh YCKOPEHUSI CBOOOTHOTO MaIeHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyeckol MUpoThl. [[BUkeHrne HeOECHBIX Tel
1 ux cmyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHUS U CUJla TPEHUS TTOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS PU JBUKEHUU TeJa B )KUJKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBUKCHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHl: MOALIUITHUKY,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGmronenue nBUKeHUs TNl B MHEPLUUAIbHBIX U HEMHEPLHATbHBIX CHCTEMAX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenune nByX HLWIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBLHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHUE PABHOAECHCTBYIONIEN PUIOKEHHBIX K TETY CHJI C TPOU3BEICHUEM
MAacCChI T€Jla Ha €r0 YCKOPEHHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOZHUKAIOIIMUX B PE3YJIbTATE B3AUMOACHCTBHS TEIN.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHEHHUE CUII TPEHUS MTOKOS, KAYEHUSI U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KPaH, PEIIETYAThIE KOHCTPYKLUH.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CUIT YIIPYT OCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MMITysibC CHJIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
npeCcTaBiIeHNuE PaOOThI CUJIBI.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[ToTeHIManbHble W HENOTEHIMWAIbHbIC CWIbL. lloTeHUMaNbHAsT SHEprusl.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
SHEPrus Tejia B OJTHOPOJHOM I'PaBUTALIMOHHOM ToJie. [loTeHunansHas SJHeprus Tesna
B TPaBUTAIMOHHOM II0JIE OJHOPOJHOrO Imapa (BHYTpM M BHe Imapa). Btopas
KOCMUYECKast CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HETIOTEHITMATIBHBIX CHJI C U3MEHEHHUEM MEXaHHUYECKOW YHEPTUn
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXaHUYECKOW YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyuM sl MACadbHOW KUJIKOCTH Kak CIICJICTBUE 3aKOHA
COXPAHEHUSI MEXaHUYECKON IHEPIUH.

TexHnueckrue yCcTpoMCTBa U TEXHOJIOTHYECKUE MPOLIECCHI: IBUKECHUE PAKET,
BOJIOMET, KOTIEP, IPY>KUHHBIN MUCTOJET, THPOCKOT, (PUTYpHOE KaTaHUE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

N3mepenne MOITHOCTH CUIIBL.

N3MmeHeHre sHepruu Teja Ipyu COBEPIIICHUU pabOTHI.

B3anMHble NpeBpanieHuss KUHETHYECKOM W IMOTEHUHAIbHOW SHEPruil Impu
JNEUCTBUH HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYT OCTH.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJIEHHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomsl, NPAKMUKYM.

N3mepeHue nMnysbca Teaa 1o TOpMO3HOMY ITYTH.

N3mepenure Cuibl TATH, CKOPOCTH MOJIEH SJIEKTPOMOOMIISI 1 MOITHOCTH CHJTBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TeJa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsI UMIYJIbCA MIPU YIIPYTOM B3aMMOICCTBUHU.

N3mepenne KNHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHVE U3MEHEHHS TTOTCHIIMALHON YHEPTUHU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

OmnpeneneHue pabOThI CHIBI TPEHHSI TIPHU JIBWKCHHH Tella MO0 HAKJIOHHOW
IIJIOCKOCTH.

Paznen 3. Mosekyisipaas pu3srka u TepMOJHUHAMHUKA.

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTHdeckol teopun (MKT), wux
onbITHOE 00ocHOBaHuE. Juddysus. bpoyHoBCkoe ABMKEHHE. XapaKTep ABUKEHUS
Y B3aMMOJECHCTBUS YaCTHUI] BellecTBA. Mojeinn CTpOEHUs Ta30B, KUIAKOCTEN U
TBEPIBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojienel. Macca u
pa3mepbl MoJiekya (atomoB). KonnuectBo BemectBa. [loctosinnas ABorapo.



TertoBoe paBHOBecue. Temmeparypa u crmocoobsl e€ u3mepenus. Illkama
teMueparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHUIIBI
rasa JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KensBuna). 3akon JambroHa. M3ompoiieccsl B
UJCaJbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3b  MEXIy [JIaBJICHMEM H  CpeIHEW KHUHETHUYECKOHM  DSHepruewu
NOCTYNATEAbHOIO TEMJIOBOIO JBM)KEHHS MOJEKYN HACAIbHOro ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYIISIPHO-KUHETUYECKON TEOPUH UJI€ATIbHOTO Iasa).

CBsi3b a0COTIOTHON TEMITEpaTyphbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOW dHEPrUeH MOCTYNATENbHOr0 TEMIOBOTO ABUKEHHS €€ YaCTHLL.

TexHnueckne yCTpPOHWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MoJlydeHue HaHOMAaTEepPUAJIOB.

Hemoncmpayuu.

Mopenu 1BHUXEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABMXKEHUS.

Buneoponmk ¢ 3anuchbio peasbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTeH.

Mogens onbita IlITepHa.

IIputsxenne MOnEKyI.

Mopenu KpucTauIndecKux pemeEToK.

Habmonenue u uccneaoBaHre U30IpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoul, npaKmuKym.

HccnegoBanue mpolecca YCTAHOBJIEHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETIO0OMEHE MEXKIY TOpsiuel U XOJIIOAHOM BOIOM.

W3ydyeHne W30TEpMUYECKOro IMpolecca (PeKOMEHJAOBAHO HCMOIb30BaHUE
1udpoBoit 1aboparopun).

N3ydenune n30XopHOro mporecca.

N3ydenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJl) cuctema. 3agaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cuCcTeMBbl. BHenHue u BHyTpeHHue napamerpsl. [lapameTpsl
TEPMOJUHAMHUYECKOU CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJIMYUH, OITMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamMuku. Camonpou3BOJIbHAs — pejlakcanus
TEPMOJAVMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopenb uIeanpHOrO0 Tra3a B TEPMOAMHAMHKE — CHCTEMA YpPaBHEHUN:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEU SHEPrUU.
VYcnoBus TMPpUMEHUMOCTH 3TOM MOJIETIN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIepaTypbl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHUU OJHOATOMHOIO HJIEAIBHOTO
rasa.

KBazucratnueckre 1 HECTaTUYECKUE MTPOLIECCHI.

DOnemenTapHas paboTta B TepMoaAMHAMUKe. Beraucinenue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Termmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss paborel.  KoHBekmus,
TEIJIONMPOBOHOCTD, U3JTy4YEHHUE.

KomnyectBo Tertorel. TennoéMkocTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHWEe Maiiepa. YaenpbHas TEIUIOTa CropaHus
TomMBa. Pacyér KoauvecTBa TEINIOTHI Opu Termonepenade. Ilonstue 00
aanabaTHOM Ipoliecce.

IlepBbIit 3aKOH TEPMOIAUHAMUKHU. BHYTpeHHss sHeprus. KonnuecTBo TEIIOThI
U paboTa Kak MeEpbl HU3MEHEHMS BHYTPEHHEH SHEPruu TEPMOJIUHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TepMOJIMHAMHKY JIJIs1 PABHOBECHBIX MTPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMHYECKON CHUCTEMbI MPOXOAUT €IUHCTBEHHAs
aguabaTa. AOCONIIOTHAsI TeMIIepaTypa.

BTopoii 3aK0H TepMOJMHAMUKH JIJ1s1 HEPAaBHOBECHBIX MTPOLIECCOB: HEBO3MOKHO
nepeiaTh TEIIOTY OT O0JIee XOJIOAHOTO Tea K 0oJiee HarpeToMy 0e3 KOMIICHCAIi!
(Knay3uyc). HeoOpaTumocTh NpupOIHBIX MTPOLIECCOB.

[TpuHumme! nectBus TerioBbix MamuH. KIT/.

Maxkcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTMYECKHUE ACTEKThl MCIOJb30BAaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpsi3HEHNE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOHCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJUITMOHED, AW3CNbHBIA W KapOIOpaTOPHBIA JBHUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUUS «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOI'O HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPT M.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aAnadaTHYECKOM paclIupeHuHN.

Bo3nymHoe orauso.

CpaBHEHUE yIeTIbHBIX TEMJIOEMKOCTEN BEIIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUU.

Hccnenosanue aqnabaTHOro mpolecca.



KoMIbroTEpHBIE MOJIENHN TEIUIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3mepenne ynenbHON TEMIOEMKOCTH.

HccenenoBanue nponecca OCTHIBaHKS BELECTBA.

HccnenoBanue aquabdaTHOro mpoiiecca.

M3ydyeHne B3aMMOCBSA3M SHEPIMU MEXMOJEKYISIPHOIO B3aUMOJACHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Azpecammnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[Tapoob6pa3oBanue u koHAeHCcanus. Micnapenue u kumenue. Y nefbHasi TerioTa
napooOpa3OBaHMUs.

HacpllieHHbIE M HEHachllleHHblE mapbl. KauecTBeHHas 3aBHCHMOCTH
IJIOTHOCTH M JIaBJIEHUS HACBILIEHHOT O I1apa OT TEMIIEPATyphl, UX HE3aBUCUMOCTb OT
00BbEMa HACBILIEHHOTO Napa. 3aBUCUMOCTb TEMIEpaTypbl KUIIEHUS OT JaBJICHUS B
AKUIKOCTH.

BrnaxxHocTs Bo3nyxa. AOCONIOTHASE U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucramnueckue u aMmoppHbie Tena. AHU30TPOIHS CBOMCTB
KpuctayuioB. [lmaBiieHMe W KpucTtaim3anus. Y IeJIbHas TEIUIOTa IIJIABJICHMS.
CyOaumanus.

Hedopmannu tBEpAoro Tena. Pactsokenue u cxarue. Casur. Moayine FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpeHue KUIAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
paciupenre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUN YacTUIl BEUIECTBA KaK MPUYMHA
TEIJIOBOTO PaCUIMPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEpruu B (Ha30BBIX MEPEXOAAX.

VYpaBHeH#He TerIoBoro Oaianca.

IToBepxHocTHOE HaTsKeHHE. KOd(OUIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanumiapusle sBienns. J[aBneHue nox NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

Texnuyeckne ycTpoWcTBA M TEXHOJIOTMYECKHE IIPOLIECCHL:  JKHMJKHUE
KPHUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HACHIILICHHBIX MMapOB.

Kunenue. Kurnenne npy NOHWKEHHOM JIaBJICHUN.

N3mepeHune cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.

Kanusipable siBeHus.

Mopaenn HEeHBIOTOHOBCKOM KHUIKOCTH.



CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBaHre HarpeBaHus U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmariuii.

Hab6mronenne mansix aedopmariui.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, nPAKMUKyM.

N3yuenune 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mepenne yaeapHOM TEeIUIOTHI TIJIaBJICHUS JIbIa.

N3yuenue CBOMCTB HACHILEHHBIX I1aPOB.

M3mepenne aOCONIOTHOM BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
NOMEUIEHUU.

N3mepenne kordduimeHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBucUMOCTH  JedopMmaliid  pe3ruHOBOro obpasua ot
IIPUJIOKEHHOU K HEMY CHUJIBL.

Paznen 4. dinekTrponuHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3anus Tell U €€ NPOsABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
ANEKTPUUECKUX 3apsAfoB. IIpOBOAHMKM, IUANEKTPUKA U  IOJYINPOBOJHUKU.
DJIEMEHTAPHBIN AJEKTPUYECKUH 3apsA/l. 3AKOH COXPAHEHHUS SJIEKTPUUECKOr0 3apsiaa.

B3aunmoperictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTprueckoe nose. Ero neiictBue Ha 3IEKTPUUYECKUE 3apsIbl.

Hanpsok€aHocts  anmekTpuueckoro  modsi.  [IpoOHbiid  3apsa.  Jlunum
HANPsLKEHHOCTH AJIEKTPUUYECKOro 1mojst. OTHOPOJHOE AJIEKTPUUYECKOE MOJIE.

[ToTeHIHATBHOCTD AJIEKTPOCTATUYECKOrO ToJid. Pa3HOCTh MOTEHLMANOB U
HanpspkeHue. [loTeHnManbHas 3HEprus 3apsia B DJIEKTPOCTATUYECKOM IOJIE.
[ToreHunan »neKTpocTaTHYecKoro nojs. CBA3b HANPS)KEHHOCTH TOJIL U PA3HOCTU
MOTEHIMAIOB JUISI 3JIEKTPOCTATUYECKOrO IOyl (Kak OJAHOPOJHOIO, TakK M
HEOJIHOPOJHOTO).

[IpyuHUIMT CyNIEpNO3UIINY IEKTPUUECKUX MOJIEH.

[Tome Toueunoro 3apsma. [lome paBHOMepHO 3apsikeHHOW cdepnl. [lome
PaBHOMEPHO 3apsiKEHHOro 1Mo o0BEMY miapa. [lome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN HanpsKEHHOCTH 3THX TOJEH H
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B JIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3apsA/10B.

JvanexTpuku B DJIEKTPOCTaTHUYECKOM  TIOJE. Jlnanexrprueckas
IIPOHMIIAEMOCTD BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.



[TapannenbHOe coeMHEHNE KOHIeHCaTOpoB. [locnenoBaTenbHOE COETMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHJIEHCATOoPa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOJAHOM 3JIEKTPUYECKOM I1OJIE.

TexHnueckne yCTPOMCTBA M TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTUUECKasl 3aluTa, 3a3eMJICHHUE DJIEKTPONpPHOOpPOB,
KOHJIeHCATOphI, reHeparop Ban ae I'paada.

Hemoncmpauuu.

Y CTpONCTBO M NMPUHIUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHUH.

Mopnens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IOJIE.

DJeKTpocTaThuuecKas 3amuTa.

Y CTpONCTBO U JEUCTBUE KOHAECHCATOPA OCTOSIHHOM U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOU[aJH
IJIACTHH, PACCTOSTHUS MEXAY HUMHU U JUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIA 3apPSKEHHOT0 KOHIEHCATOpA.

3apsiaKa U pa3psliKka KOHJIECHCATOpa 4Yepe3 PE3UCTOP.

Yuenuueckuii sxkcnepumenm, nadbopamopnsie padomeol, npaKkmuxKym.

OneHka cui B3aMMOJIEVCTBUSA 3aPSKEHHBIX TEL.

HaGmronenne npeBpalieHus SHEPrun 3apsDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
V3JIyYEHHS CBETOANO/A.

N3yyeHne npoTekaHusi TOKA B LIENU, COAEPKALLEN KOHAEHCATOP.

Pacnipenenenue Pa3HOCTHU MOTEHIINAJIOB (HampsHKEHUs) pu
MIOCJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsana KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuiecKuil mok.

Cuiia Toka. IlocTosSIHHBIN TOK.

VYcnoBusl CylIeCTBOBAaHMS MOCTOSHHOTO JJIEKTPUYECKOro TOKA. MCTOUHMKH
toka. Hanpspoxkenne U u DJ1C &.

3akoH Oma [J1s y4acTKa LEeTu.

DIIEKTPUYECKOE CONPOTUBIICHHUE. 3ABUCUMOCTD COITPOTUBIIEHUS OHOPOIHOTO
IIPOBOJHMKA OT €ro JUIMHbl W IUIOLIAJHA IIONEPEYHOr0 CEYEHUs. Y AEJIbHOE
CONPOTHUBIICHUE BEUIECTBA.

ITocnenoBarenpHOE, MApAILIEIBHOE, CMENIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akon [xoynsa—Jlenna.



MONIIHOCTh 3JIEKTPUYECKOrO TOKAa. TersoBas MOUIHOCTh, BbIAEISAEMas Ha
pe3ucrope.

DJ1C 1 BHyTpEeHHEE CONPOTUBJIEHUE UCTOYHMKA TOKA. 3aKOH OMa U1 MOJTHOM
(3aMKHYTOH) »aneKkTpudeckod 1enu. MolrHocTh HCTOYHMKa ToKa. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B 1ienu MoCTOSHHOIO TOKA.

TexHuyeckne ycTpoMCTBA M TEXHOJOTMYECKHE MPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKOU IHEPTUU.

Hemoncmpayuu.

N3mepeHure cuibl TOKa U HAPSKEHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa OT HAaIpsSOKEHUS NI PE3UCTOpA,
JaMIIbl HAKAJIIMBAHMS U CBETOIMO/A.

3aBUCHUMOCTb COINPOTUBJICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOLIAAH MOMEPEYHOI0 CEYEHUS U MaTepurara.

HccnenoBaHre 3aBUCUMOCTHU CHIIBI TOKA OT CONMPOTUBIICHHUS MIPU ITOCTOSIHHOM
HaIpsKCHUH.

[Ipssmoe n3mepenne DJC. KopoTkoe 3aMbIKaHME rallbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEIrO0 CONPOTUBIICHUS.

Cnoco0Onl coeTMHEeHNsT UICTOYHUKOB Toka, J/[C GaTtapeil.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXY IOJIFOCAMHU UCTOYHUKA TOKA OT
CHWJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

HccnenoBanne CMEIIAaHHOTO COEIMHEHUSI PE3UCTOPOB.

H3MepeHure yneabsHOro ConpoTUBIECHUS TPOBOHUKOB.

HccnegoBanue 3aBUCUMOCTHM CHJIBI TOKA OT HANpsDKEHUS JUISL  JIaMITbl
HaKaJIMBaHUA.

VYBenuueHue npejiena u3MEPEHUs: aMrnepMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET O COMPOTUBIICHHS] UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKAHHH.

HccnegoBaHre pa3HOCTH NOTEHIIMATIOB MEXKY IMOJIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B 1IEMH.

HccnenoBanre 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3inuyuHblx cpeoax.

OneKkTpudeckass NpPOBOAUMOCTb  PA3JIMYHBIX  BEUIECTB.  JJIEKTPOHHAas
IPOBOAMMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAJUIOB OT
Temrieparypbl. CBEpXIPOBOJIUMOCTb.

DneKkTpudecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TonynpoBOAHUKH. CobcTBeHHas u MpUMECHast IIPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JTHCCOLUALIMS.
DnekTponus. 3akoHsl Dapanes 1y AIEKTPOIn3a.

DIJIEKTpUUYECKU TOK B ra3zax. CamMOCTOSITENIbHBIN M HECAMOCTOSATEIIbHBIN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHnueckrue yCTpOHCTBA W NPAKTUUECKOE MPUMEHEHHE: Tra3opaspsiIiHbIe
JaMIIbI, SJIEKTPOHHO-Iy4YeBas TpyOKa, MOJYIPOBOJAHUKOBBIC MPUOOPHI: MO/,
TPaH3UCTOP, (POTOMOI, CBETOAMO/I, TajbBaHNKa, pad)MHUPOBAHUE MEH, BBHITIJIABKA
AITIOMUHUS, SJIEKTPOHHASI MUKPOCKOIHA.

Hemoncmpayuu.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsl 3nekTpoaun3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHUE TPOBOAMMOCTH METAJUIOB U MOJYIPOBOJIHUKOB.

OIHOCTOPOHHSS TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKmuKym.

Hab6mronienue anekTposusa.

N3mepenue 3apsaa OAHOBAJIEHTHOTO HOHA.

HccnenoBaHnne  3aBUCUMOCTH  COIIPOTHBIIEHMS ~ TEPMOPE3HUCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYeCKHH NMPAKTHKYM.

CriocoObI u3MepeHus PU3NYECKUX BEIMUMH C UCTIOJIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIINYHWH.
OueHka rpaHul] NOrPEuIHOCTEN.

IIpoBeneHMe KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCUMOCTEN
(Gu3NYEeCKUX BEIUYUH, MPOBEpPKA MPEIJIOKEHHBIX THUIOTe3 (BBHIOOpP U3 pador,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3feinax «YUYECHHMYECKHH  OSKCIEPUMEHT,
1abopaToOpHbIC PAdOTHI, TPAKTUKYM) ).

MexnpeameTHbie CBA3M.

N3yaenue kypca ¢uszuku yriayoaéHHoro ypoBHs B 10 kiacce ocyiiecTBisieTcs
C YYETOM COAEPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHOZ20
no3nanua: SIBJICHUE, HAy4YHbIH (akT, rumoresa, (pu3Myeckas BeIMYMHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJCIUPOBAaHUE, MOJIENb, H3MEpEHHUe,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUICCKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHMYECKOrO0 TOIUIMBA JJIsl  BBIPAOOTKH  «TEIUIOBOM» U
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb
BEI[ECTBA, MOJISIpHAs Macca, IMOJIyUYeHHME HaHOMATEepUalioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKHE KPUCTAILIBI, DJICKTPHUICCKUE CBOMCTBA
METAJUIOB,  DJICKTPOJIUTHYECKAas  JUCCOIMAIlUsI, TallbBaHWKA, DJICKTPOHHAsI
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THPOCKON, BOAOMET W APYTHE), NBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHBIC JTAMIIBI, TTOJIYTIPOBOHUKOBBIE IPUOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSAMOIo MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B Beuiectse. DeppoMarHeTuky, rnapa- u IMaMarHeTUKH.



TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWMA  WMHOYKOMM ~ MAarHUTHOTO  MOJSA  IOJIOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIUTA.

HaOmonenue nBu>KeHuUs mydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENUCTBUS AJIEKTPOU3MEPUTEILHOTO npubdopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISA IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccnenoBanue 1eMCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIe.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH NOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
[I€Yb, COJICHOMU/, 3alllUTa OT JJIEKTPU3ALNU TEJ IIPU IBUKEHUU B MAarHUTHOM I10JI€
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenurie MmaruuTa B aIFOMUHUEBOM (MEIHOMN) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

Ornpeaenenre MHAYKIIMM BUXPEBOTO MATHUTHOTO TIOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJIeIH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OMUCAHHE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYMHBI C aMIUTUTYIaMU KoJieOaHu €€ CKOPOCTH U YCKOPEHUS.

[lepron u yacrora koneOanwmii. [leprom Mambix CBOOOIHBIX KOJIeOaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXaHuss Ha BHJ PE3OHAHCHOM KPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMupoBaHUs MpeACTaBICHUN 00 UICATbHOW MOJICTH IPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuona cBOOOAHBIX KOJEOAHMM HUTAHOTO U TPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanre BHIHYKIEHHBIX KOJICOaHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsizia KOHACHCATOpa C aMIUIUTYIOU CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHBHOM KOJeOaTeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHE CHJIBI TOKA W HANPSOKCHWS] TPU  pasaudHou (opme
3aBUCUMOCTH MEPEMEHHOT O TOKa OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpancpopmarop. IIpousBoacTBo, mnepenadya u  moTpedIeHHE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIepeaay.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpakKeHHE, MpelIoMJIeHHe, HMHTephepeHuus u
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalMs BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[lkana 37€KTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIBIL.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OOpazoBaHue U pacnpoCTpaHEHHUE MONEPEUHBIX U MPOJOIBHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TPETOMIICHHE,
noJisipu3auus, audpakuus, “HTephepeHIus.

O6HapyxeHre nHOPaKpacHOTo U YIbTPaPrOIETOBOr0 U3TYUCHHUH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE paclpoCTpaHEHHUE CBETa B OJHOPOIHOMU cpene. JIyd cBera.
TodeuHbIil UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomMieHusi. OTHOCUTENbHBIN MOKa3aTenb npesiomiaeHus. [TocTosSHCTBO 4acTOThI
CBETA ¥ COOTHOIIEHUE JJIMH BOJH MPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
IPAHULY pa3/ieia IByX ONTUYECKUX CpeE.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHHe. lIpenenbHblil yroa MmoJIHOrOo BHYTPEHHETO
OTPaXKEHUS.

Cobuparomue 1 paccenBaronive JuH3bl. ToHkas muH3a. DoKycHOE paccTosHuE
Y ONTHYECKAsl CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHUSL TOHKOM
cpepuyeckol JIMH3BI OT €€ TEeOMETpUM U OTHOCUTEIILHOIO IOoKa3aTels
MIPETIOMIICHHS.

dopmyIia TOHKOU JIMH3BIL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xopa Jiyda, MPOLIEANIETO JIMH3Y IOJ MPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemiaromnas cnocoOHOCTh. ['71a3 Kak onmTudeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JBYX KOT€pEHTHBIX MCTOYHMKOB. [IpuMepsl KiIaccuyeckux
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[VIABHBIX ~MAKCMMYMOB TIpM MaJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckrne yCTpOWCTBA M TEXHOJOTMYECKHE TPOLECCHL: OYKH, JIyIa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
OINTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIUOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmroneHmne nonHoro BHyTpeHHEro oTpaxkeHusi. Mozienb CBeToBOAA.

HccnenoBaHne Xoma CBETOBBIX IYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopnenu MUKpOCKomna, TEJIECKONa.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpmeHeHue nosIporuI0B I H3YYEHN MEXaHUYECKUX HAIPSHKCHUIM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenue nmokasaresns NpeJoMIICHUS CTEKIIA.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[TomyueHune u300pa>keHusl B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenne nuaTepdepeHINH Ja3epHOro U3MyYeHHs Ha IBYX MIETAX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['paHUIBI TPUMEHUMOCTH KJIACCUYECKOW MEeXaHUKU. [locTyaTel crienuanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU M COKPALIEHUE JTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl C SHEPrUe U UMITYJIbCOM PENSITUBUCTCKON YaCTHUIIbl. DHEPrUs
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

YuyeHnuecKkuid SKCIEPUMEHT, Ja0opaTOpHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHue HMIyJbCa W DHEPrUU  PEIATUBUCTCKUX  vacTull (1o
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJIILC (DOTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTpaKarolulylo MoBepxHOcTh). Omwitel I1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka uzMepeHuii B MUKpoMupe. COOTHOILIEHUS HEONpeaeIEHHOCTE!
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETr0 poTodddekTa.

HccnegoBaHue  3aBUCMMOCTH  COMNPOTUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinHol [1nanka Ha ocHOBe uccnenoBanus hororddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO] OT HAMPSIKEHUS.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctrynatsl bopa. M3nydyenue u norsioiieHre OTOHOB MPHU MEPEXOIE€ aTOMa C
OJTHOTO YPOBHS SHEPTUU HA IPYTOH.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

OnpeneneHue IIMHBI BOJIHBI JIA3EPHOTO U3JTYYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HaOmronenue nuHeituaToro crekrpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DOHeprusi CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Macchl siipa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnuecKkrne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: TO3UMETpP, KaMepa
Buiibcona, siiepHbIi peakTop, TEPMOSIIEPHBIN peakTop, aToOMHasi 00M0Oa, MarHUTHO-
pe30HaHCHas ToMorpagus.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (DU3UKH JUIsI OOBSICHEHHUS IPUPOJIBI
KOCMHUYECKUX 0OBEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTB». 3BE3bI TJIAaBHOM IIOCJEA0BATEIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTU. BHYTpEeHHEE CTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE ABIPBI B sApax
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnwoenus.

HaGmronenns 3B€31HOTO0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOIb30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CriocoOb1 m3MepeHus PU3NIECKUX BEIMYUH C UCTIOIh30BAaHUEM aHAIOTOBBIX U
IU(PPOBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHUM, HCCICAOBAHWM  3aBHUCUMOCTEU
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



OO6o0011eHne U cucTeMaTu3aus CoASpKaHus pasfieNioB Kypca «MexaHuKay,
«MonexynspHas pu3znuKa U TEepMOJAMHAMUKA», « ITIEKTpoIuHaMuKay, «Konebanus u
BOJHBI», «OCHOBBI CIICLIMATLHOW TEOPHUM OTHOCHUTEIBHOCTHY, «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Ponsr Qusuku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLMAIbHOM M ATHYECKOM cepax AeaTebHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHHM B COBPEMEHHOM HAyYHOW KApTHMHE MHUpPA, 3HAYECHHE ONMUCATEIIbHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
dbusnueckor Teopuu, poiib GU3MUECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUM
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIICHUI O IPUPOJIE.

MexnpeameTHble CBA3M.

N3ydenue kypca ¢pusznku yriayonaéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcs
C YY4ETOM COAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMu MaTeMaTHKH,
OMoNOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PaKT, runoresa, (pU3MUecKas BEIUMYHMHA, 3aKOH,
TEOpHs, HaONIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO. BEKTOpPBI M WX NMPOEKIMH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBWKEHUS B JKUBOW TNPHUPOAE, DOKOJOTMUYECKHE PUCKUM MpU MPOU3BOJICTBE
ANEKTPOIHEPTUHU,  AIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  Cpesbl,
yJIbTPa3ByKOBasl JUAarHoCTUKa B MEIULMHE, ONTUYECKHE SBICHUS B KUBOU
PUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTANIMYECKAsE CTPYKTYpPa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CIIEKTPAIbHBINA aHAIH3.

T'eocpagpua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PYI,
(doTochEMKa 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
aneKTpoABUrarenb AkoOu, TeHepaTop MEPEMEHHOI0 TOKa, WHIYKIMOHHAsA MeYb,
JVHUM 3JIEKTpoIlepeaay, IEKTPOABUTATENb, Palap, paaUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, ynbTpa3ByKoBas AMArHOCTUKa B TEXHUKE,
NPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUYHas Oarapesi, CHyTHUKOBBIE
OPUEMHUKH, SI€PHASI SHEPIETUKA U HKOJIOTMYECKUE aCHEKThI €€ Pa3BUTHS.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e c(hOpMUPOBAHHOCTH TPAXKIAHCKOM TTOZUITUU 00YHAIOIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOI'0 WIEHA POCCHIICKOr0 OOIIECTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIEC PEUICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO
TBOpPYECTBA, MPUCYIIETO (PU3NUECKON HAYKeE.

TPYAOBOIr0 BOCIIMTAHUS:



WHTEpEC K pa3uyHbIM cepam mpodeccHOHAIBHON NeATeIbHOCTH, B TOM
YICJIE CBA3AHHBIM C (PU3UKOM U TEXHUKON, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymiel npodeccuu M peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TUTaHBI,

TOTOBHOCTbh U CLIOCOOHOCTH K 00Pa30BaHUIO U caMO00pa30BaHUI0 B 001aCTH
(bU3MKKN Ha MPOTSKEHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE ICUCTBUM B OKPYKAKOUICH Cpele Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEIISIM, OLICHUBATh PUCKU ITOCIEICTBUI AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HaYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMHA TOHATHUSMH U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
COZIepKaHUsI, IPUMEHEHHUIO PA3IMYHbIX METO/I0B IO3HAHMS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh TMPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyalIM3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTh 3HAHMSA 10 (U3HKE B TMPAKTUYECKYI0 00IacThb
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMHU MOy4eHUsI HHPOpMaLUK (PU3UUECKOT0 COIEP KAHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIIOJIb30BaTh CpelICcTBa HWH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMaLIMOHHON O€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPXAHUS B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIIEHWE Ha Ypokax (U3UKA W BO BHEYPOUHOU
JEATEIIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U UHIUBUIYaIbHON
paboThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

IIPUHAMAThb LEIU COBMECTHOW JIESITENbHOCTH, OpPraHW30BBIBATH U
KOOPIMHUPOBATb JEUCTBHUS II0 €€ JOCTH)KEHHUIO: COCTABJIATH IUIAH
JNEeWCTBUH, pacIpeiesisiTh POJIM C YIETOM MHEHUN Y9aCTHUKOB, 0OCYXKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KAXKJOrO0 y4aCTHHMKAa KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpEAJIaraTb HOBBIE NPOEKTHI, OLEHHUBATh HIEU C IO3ULHAH HOBHU3HBI,
OpPUTHMHAIILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsIX, MPOSBIISTH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAIbHbIE YUeOHbIE [1eiiCTBUA
Camoopranuzanus:

CaMOCTOATEILHO OCYILIECTBIISATH MTO3HABATEIbHYIO JAESTEIHOCTh B 001aCTH
(GU3HMKK U aCTPOHOMMH, BBISBIISATH MPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBAThH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIICHMS] PACUETHBIX U KaYECTBEHHBIX
3aj71a4, TUIaH BBINIOJIHEHUS MPAKTUYECKOM paboThl ¢ YUETOM HMEIOIIMXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupATh paMKH y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;
JieNlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEUICHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

COocOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO J3PYIULUU B O0JIACTH
(U3HMKK, TOCTOSHHO MOBBIIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTP 0/1b, IMOIIUOHAJIbHBIN MHTEJJIEKT:

JaBaTb OLCHKY HOBLIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTD,
OLICHHUBATL COOTBCTCTBUC PE3YJILTATOB LICIIAM,



e BJANETh HABBIKAMH TIO3HABATENHHOW pediekcnn Kak O0CO3HAHUS
COBEPIIAEMBIX JACHUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

e HCIOJB30BATh MPUEMBI peICKCUH JIJIsl OLEHKHU CUTYaIMH, BHIOOPA BEPHOTO
pCIIICHNS,

e YMETh OILIEHUBATh PUCKA M CBOEBPEMEHHO NMPUHUMATh PEHICHUS MO UX
CHUKCHHUIO;

e TIPUHUMATH MOTHUBHI M apryMEHTHI JAPYTUX TIPU aHAJIU3e PE3YJIbTaTOB
NesITeTbHOCTH;

e TPUHUMATH ceOs1, TOHMMAas CBOM HEIOCTATKH U JOCTOMHCTBA,;

e TMPUHUMATH MOTUBBI M APTyMEHTHl APYIMX TPH aHAM3€ PpPe3yIbTaTOB
NeSTeTHbHOCTH;

e TPHU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce mocTukeHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI I10
bu3uke IS ypOBHSA CcpeaHero oOmiero oOpa3oBaHUA y OOYyYarolIuxcs

COBEPIIIEHCTBYETCS OMOITMOHATLHBIN WHTEJUIEKT, TIPEAOIar AFOIIIHA
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIErO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBCHHOU
HYMOITMOHAIILHOM Cepbl, OBITH YBEPEHHBIM B ce0e;

e CaMOPETYJMPOBAHUS, BKIIOUYAOIIECTO CAMOKOHTPOJb, YMECHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTH aIalnTUPOBATHCS K
OMOITMOHAIILHBIM HM3MEHEHUSM U TIPOSIBISITh THUOKOCTH, OBITh OTKPBHITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIIMU, BKIIOUAIOIIEH CTPEMJICHUE K JIOCTUKEHUIO TEIH
U yCIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH, UCXOJs U3
CBOMX BO3MOKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CHOCOOHOCTh TMOHHWMATh  HAMOIMOHAIHHOE
COCTOSTHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHUIO U CONIEPSIKUBAHUIO;

e COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaMBATH
OTHOIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBIATh HHTEPEC W
paspeniath KOH(QIUKTHI.

[TPEJAMETHBIE PE3YJIbTATHI

K xon1ty o0yuenus B 10 knacce npeiMEeTHBIE PE3YJIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YHaAIOIIUXCS YMEHUM:



NOHUMAaTh POdb (U3UKK B  SKOHOMUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMATLHOM M JITHYEeCKOM cdepax AesTenbHOCTH
YeJIOBEKA, pOJib U MECTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHHE MUpA,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTHOCTUYECKOW  (QYHKIUH  PU3MUECKON TeopuuM — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU M TEPMOAMHAMUKU, POJIb (DU3UYECKOU TEOpUHU B
(dbopMUpOBaHUY TIPEICTABIICHU 0 (U3MUECKON KapTUHE MUPA;

pa3nuyaTh yCI0BUS IPUMEHUMOCTH MOJIeel (PU3nuecKux Tej 1 MPOIeCCOB
(sBNEHMIT): WHEpIUANbHAS cUCTeMa OTCuYéTa, aOCOJOTHO TBEPAOE TEJIO,
MaTepuagbHasi TOUKa, PaBHOYCKOPEHHOE JIB)KEHHUE, CBOOOIHOE TaJeHUE,
abcomroTHO ympyras jaedopmarus, aOCOMIOTHO YIPYroe U aOCOIIOTHO
HEYNPYroe CTOJIKHOBEHHUS, MOJIETM Ta3a, >KUIAKOCTU U TBEPIOrO
(KpUCTAJUIMUECKOr0) Teja, UACAIbHBINA T'a3, TOUCUHBIN 3apsil, OAHOPOIHOE
ANEKTPUYECKOE TOJIE;

paznuyaTh yCIOBHUsS (TpaHUIIbI, O0JACTH) MPUMEHUMOCTH (HU3HMYECKUX
3aKOHOB, TTOHMMaTh BCEOOMMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCTOJIB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHATH MEXAaHMYECKHE IIPOLECChl U  SBIICHUA,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXAaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKU PaBHOYCKOPEHHOTO
JBWKEHUS, TpeoOpazoBanusi [amwiest [jisi CKOPOCTH W TEpeMElIeHUs,
3akoHbl HproroHa, mpuHOUMII OTHOCUTENBbHOCTM [amunes, 3akoH
BCEMUPHOTrO TATOTEHUS, 3aKOHbl COXPAaHEHUS MUMITYJIbca U MEXaHUYECKOU
DHEPIruM, CBSI3b PabOThl CUJIbI C W3MEHEHHEM MEXaHMYECKON DJHEpruu,
YCJIOBUSl paBHOBECHUsS TBEPAOrO Tejla), MOpPU HTOM HCIOIH30BaTh
MAaTeMaTUYECKOE BBIPAXKEHNUE 3aKOHOB, YKAa3bIBAaTh YCJIOBUS IPUMEHUMOCTH
bu3nYecKuX 3aKOHOB: TpeoOpa3oBaHuil ['amuies, BTOPOro M TPETHETO
3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHUS HUMITYJIbCa M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIN3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHoBHble TmonoxkeHuss MKT u 3akoHbl MoOJEKyIsipHON (QU3UKK U
TepMOAMHAMUKHA (CBA3b JaBJICHUS UACAIBHOTO Ta3za CO CpeaHe
KUHETUYECKOW SHEPrued TEIUIOBOrO JABMIKEHUS M KOHLIEHTPAUHMEH €ro
MOJIEKYJ, CBA3b TEMIIEpaTypbl BEUIECTBA CO CPEOHEH KHUHETHYECKOMN
SHEPruei TEMIOBOrO JBUKEHUS €0 YaCTHII, CBS3b JABJICHUS HICATHHOTO
raza ¢ KOHIEHTpaMEHd MOJIEKYJI M €ro TEMIEpaTypor, YpaBHECHHUE
MenneneeBa—Knaneiipona, mepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUsI SHEPruu B TEIUIOBBIX IpoIlleccax), MpU ITOM HCIOIb30BaATh



MaTEMaTHYECKOE BBIPA)KEHNUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Kiamnelipona;

AHAIU3UPOBATh M  OOBACHATH DJEKTPUYECKUE SIBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIO)KCHHSI M 3aKOHBI 3JIEKTPOAVMHAMUKH (3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH KynoHa, MOTEHIMAILHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
NOJIEH, MPU 3TOM YKa3bIBas YCJIOBHsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)Ke MPAKTUYECKH BAKHBIE COOTHOLIEHHUS: 3aKOHbI OMa Juid ydacTka
HeNu W U1 3aMKHYTOM SJIEKTPUYECKOM 1enu, 3akoH [[oynsa—JleHua,
npasuia Kupxroda, 3akonst apazest aiist 31€KTPOIN3a);

OINHUCHIBATh (HU3MUYECKHUE MPOIECCHl M SBICHUS, HUCIHOJb3YS BEINYUHBL:
NEepEMEILEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€NA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIBL, IaBJICHHE, IOTEHIIMATIbHAS YHEPT s, KHHETUUECKas DHEPIUsl,
MEXaHU4YeCcKasi SJHEprusi, padoTa CHIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJa TSDKECTH, CWJIa YIPYTOCTH, CHJla TpPEHHs, MOIIHOCTb, 3HEPrus
B3aMMOJICHCTBUA TeNa ¢ 3eMIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUsl yIPYTor
nedopMalK MPYKUHBI, KOJIMYECTBO TEIJIOTHI, a0COJIFOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSS HHEPrusl H€aIbHOIO
OJTHOATOMHOT'O rasza, paboTa H/1€aJbHOr0 ra3a, OTHOCUTEbHAS BIAXXHOCTh
Bo3ayxa, KII/[ maeaqbHOrO TEIJIOBOIrO JABUIATENS; AJIEKTPUUECKOE IOJIE,
HaNpsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HAMPSHKEHHOCTD MOJISI TOYEUHOTO
3apsja WIKA 3apsDKEHHOrO [Iapa B BaKyyMe€ M B JUAJIEKTPUKE, OTEHIMAI
ANEKTPOCTATUYECKOTO IOJISI, PA3HOCTh MOTEHUHUAJIOB, 3JEKTPOIBHKYILAS
CWJIa, CWJIa TOKa, HAMpsKEHUE, MOUTHOCTh TOKAa, AJIEKTpUYecKas EMKOCTh
IUIOCKOIO  KOHAEHCAaTopa,  CONPOTUBJIEHME  ydacTKa  Lenu  C
IIOCJIEI0BATENbHBIM U NApaJIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPrUs
AIEKTPUYECKOIO MOJISI KOH/IEHCATOPA;

OOBSICHATHL ~ OCOOEGHHOCTM  TPOTEKaHUs  (U3WYECKUX  SIBICHUM:
MEXaHUYECKOE JBW)KEHHE, TEIJIOBOE JIBUKEHUE 4YacTHIl BEILECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE IBIKeHUE, nuddy3us, ucrnapeHue,
KUIIEHNE U KOHJCHCALMs, IIJIaBJICHUE U KPUCTAJUIU3ALMS, HAIIPABJICHHOCTh
TEIUIoNepeaaut, MEKTPU3aLUs Tel, SKBUINOTEHINAIbHOCTh MOBEPXHOCTH
3apsHKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKOM BEIHYUHBI OT
JPYroi ¢ UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl MOIYYEHHOW 3aBUCUMOCTHU
¢u3NYecKuX BEIMYMH B BHUAE TIpapUKOB € YYETOM aOCOIMIOTHBIX
NOTPEeIIHOCTE  M3MEpEHWM, JenaTh  BBIBOABI 1O  pe3yJibTaraM
U CCIIEI0BaHNS;



MPOBOAUTh KOCBEHHbIE H3MEpPEHUS (U3NYECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEINIbHBIE TOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEIIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NIOJIYYCHHBIE PE3YJIbTATBl M JEJIaTh BBIBOJ O CTATyCe NPEJIOKEHHOU
TUIIOTE3bI;

co0nroaaTh npaBuiia 6€30MacHoOro Tpy/a Npy MPOBEICHUH UCCIIEI0BAHUM B
paMkax  y4eOHOro  JKCIEpUMEHTa,  TpaKTUKymMa W y4eOHO-
HCCIIEIOBATEINbCKOM M IIPOEKTHOM JEATENBHOCTA C HCIOJb30BAaHUEM
U3MEPHUTEIbHBIX YCTPONCTB U IAOOPaTOPHOro 000PYIOBAHUS;

pemate pacuy€THBIC 3a7a4u C SIBHO 3aJaHHOM W HESBHO 3aJaHHOU
(bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHallM3a YCJIOBHUSI OOOCHOBBIBATh
BEIOOp (pU3MUYECKOW MOJENTH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJaThl PU3HUECKUX
TEOpU MPHU UCHOJB30BAHMHM MATEMAaTHUYECKUX METOJOB pEUICHUsS 3ajad,
MPOBOAUTH PACYETHI HA OCHOBAHUU UMEIOIINUXCS JAHHBIX, AHAIU3UPOBATH
pPE3YJIBTATBl U KOPPEKTUPOBATH METOJBI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX Pa3AesioB Kypca (PU3MKH, a TaK)Ke MHTErPALMK 3HAHUN U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3nYecKue IBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB paObO0ThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX ITPOLECCOB;

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX -(PHU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOUIETO MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAJIM3UPOBATH M OIICHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOCTBEHHOMN
JeATENbHOCTH YEJIOBEKa, CBSA3AHHOM C (DU3MYECKMMHU IMPOLIECCAMH, C
MO3ULUK 3KOJIOTUYECKON 0€30IaCHOCTH, MPEACTABICHHUI O palliOHAIIBHOM
IIPUPOIOIIOIB30BAHNN, a4 TAKKE PAa3yMHOM HCIIOIb30BAHUU JTOCTHIKEHUI
HAYKM M TEXHOJIOTUM Uil JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
o0111ecTBa;

MPUMEHSATh pPa3IU4HbIe COCOObI PadoThl ¢ MHpOpMaUUend (PU3NUECKOTrO
COJEP)KaHUSI C MHCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, TIPU ATOM HCIOJB30BaTh COBPEMEHHbIE HH(OpPMAaIIMOHHBIE



TEXHOJIOTUM JJIsl TIOMCKA, MEepepadOTKH W TPEAbABICHUS Y4YEOHOH U
HAy4YHO-NOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALlUN
uH(popMaly, MOIYYEHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh  MOJY4aeMyl0  HH(OpPMAlMIO U OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJiM3a UCTOYHHKA UH(POpMAIIHH;

IPOSIBIISATH OpraHU3alHOHHBIE " II03HABATEJIbHBIE YMEHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHU B TIPOLIECCE BHITIOTHEHUS
MPOSKTHBIX M yI4EOHO-NCCIEA0BATEILCKUX PA0OT;

paboTaTh B TpyIIE C HCIOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATH Pa0OTY TPYIIIbI, PAIIMOHATIBHO PACHPENEsITh NeATeIbHOCTh
B HECTaHJAPTHBIX CHUTYalUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMaTpUBaeMoOl IPOOIEMBIL;

IPOSIBJISITH MOTUBAIIMIO K Oyaymiel nmpodecCuOoHaNbHON AEATEIbHOCTH 10
CHELMATBHOCTAM (PU3HKO-TEXHUUYECKOT O IPOPHIIS.

K xony ooyuenus B 11 knacce npeiMeTHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3KUKHU B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM, COLIMATbHOM
U DTUYECKOM cdepax AEATEIBHOCTU YEIOBEKa, POib U MECTO (U3UKHU B
COBPEMEHHOM HAYYHOM KapTUHE MUPA, POJIb ACTPOHOMUH B IIPAKTUYECKOU
JEATENbHOCTH YEJIOBEKAa M JAJBHEMIIEM HAayYHO-TEXHUYECKOM pPa3BUTHUM,
3HAYEHHE OIUCATeNIbHOM, CHCTeMaTU3UpYIoIel, OOBICHUTEIbHON U
MPOTHOCTUYECKOW (YHKIUN (U3UYECKON TEOPUU — DJIEKTPOJUHAMUKH,
CHELMATbHOW TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOW (PHU3MKH, pPOJIb
¢busnueckoid Teopuu B (HOPMUPOBAHUU MPEICTABICHUN O (PU3NUYECKON
KapTHHE MHUpa, MECTO (PU3NYECKOW KapTHUHBI MHUpPa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPOJE;
pa3nuyaTrh yCI0BUS MPUMEHUMOCTH MOJIeNel (U3MUeCKUX Tell U MPOLIECCOB
(sIBNEHMIT): OTHOPOAHOE BJIEKTPUUYECKOE U OAHOPOJHOE MATHUTHOE MOJIA,
rapMOHUYECKHUE KOJIeOaHUsl, MaTEeMaTUYECKUUA MasTHUK, HACATbHbBIN
PY>KUHHBIN MasTHUK, rapMOHUYECKUE BOJIHBI, UJeaIbHbIN
KoJie0aTeNIbHbIN KOHTYp, TOHKas JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBaHTOBOW MOJIEJIN CBETA;

paznuyaTh yYCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (HPUBHMUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIUN XapakTep (PyHIaMEHTaTbHBIX 3aKOHOB H
OrPAaHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;

aHAJTM3UPOBATh M OOBSACHATH 3JEKTPOMArHUTHBIE MPOIECCH U SIBICHUS,
UCIIOJIb3y OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI JJEKTPOJAWHAMHUKUA H
CHEIMANbHOW  TEOPUM  OTHOCHUTEILHOCTHM  (3aKOH  COXpaHEHUs



AJNIEKTPUYECKOrO  3apsiia, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TmpaBuino  Jlenma, cBa3p  OJIC
CAMOMHIYKUHMHM B DJIEMEHTE DJJEKTPUYECKOW MEeNu CO CKOPOCThIO
M3MEHEHHUSI CUJIbI TOKA, IOCTYJAThI CIEIUAIBHOW TEOPUH OTHOCUTEIBHOCTH
OWHIITENHA);

aHAJIU3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIECCHI U SIBJICHUS, UCTIOIb3YS
MOJIOKEHHUsS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  OWHINTEHHA IS
dororddexTa, mepBbIil 1 BTOpoM nocTynatel bopa, MpUHIKIT COOTHOLIEHUS
HeonpenenéHHocTel ['elizenOepra, 3aKOHBI COXPAHEHHS 3apsA/IOBOTO U
MacCOBOr'0 YHCEI U SHEPTUU B AJICPHBIX PEAKIIMAX, 3aKOH PAIMOAKTUBHOTO
pacnajna);

ONMHCHIBATh (HU3UYECKUE TPOIECCHl W SBIICHUS, WCIIONB3YSl BEITMYHHBL:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO TOJIsl, MOTEHIHAI 3JEKTPOCTaTUYECKOTO
NOJIs, PA3HOCTh MOTEHIMAJIOB, JJEKTPOABIKYIIAs CHJA, WHIYKIUS
MarHuTHOTO TIOJII, MAarHUTHBIA TOTOK, cuiia AMIiepa, UHIYKTUBHOCTD,
ANEKTPOABMKYIAA CUJIa CaMOMHAYKUMHU, 3HEPrusi MAarHUTHOTO TOJsS
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOSI CBOOOHON YaCTHIIbI, YHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
W 3apsij siApa, SHEPTUs CBA3U Apa;

OOBSICHATH  OCOOCHHOCTHM  MPOTEKaHUS  (PU3MYECKUX  SIBICHUIA:
ANIEKTPOMAarHuTHasi MHYKIUS, CAMOMHIYKIUS, pE30HAHC, MHTep(epeHus
BOJIH, JAuGpaKiusg, JUCHEpPCHsi, TOJHOE BHYTPEHHEE OTpaKEHHUE,
dotornexTpuaeckuit 3¢ ekt (hotorddexr), annda- u Oera-pacmans sijaep,
raMmma-u3iny4eHue sjiep, Puanyeckre MPUHIUIBI CHEKTPAIIbHOIO aHAIU3a U
paboThI Mazepa;

ONpEAeIIATh HANpPaBJICHUE WHAYKIMM MAarHUTHOTO MOJsl MPOBOJHHUKA C
TOKOM, CHJibl AMriepa u cuiibl JIopeHa;

CTPOUTH M300pPKEHHE, CO3/IaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PACCUUTHIBAThH €TI0 XapaKTePUCTUKHU;

NPUMEHATH OCHOBOIIOJAraKIINe ACTPOHOMHYECKUE MOHATHS, TEOPUU W
3aKOHBI JJIi aHaiM3a U OOBACHEHMS  (PUIMYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBUKEHUS HEOSCHBIX TEJ, BOJIONY 3BE3 U BeeneHHoil;
MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBaTh pe3yjbTaThl TOJYUYCHHOW 3aBUCHUMOCTH
¢u3nUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM aOCOMIOTHBIX
NOTPEIIHOCTE  U3MEpPEHUM, JeNaTh  BbIBOABI MO  pe3yjbTaTam
UCCIIEI0BAHUS;



IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYMH, IMPUH 3ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEIIbHBIE TOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OMBITHI O MPOBEPKE MPEMIOKEHHONW TMITOTE3bI: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NIOJIYYCHHBIE PE3YJIbTATBl M JEJIaTh BBIBOJ O CTATyCe NPEJIOKEHHOU
TUIIOTE3bI;

OINMKCHIBATH METO/IbI MOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMI;
co0uro1aTh MpaBuiia 6€30MacHOro Tpy/ia Mpyu MPOBEICHUN UCCIIEIOBaHHI B
paMKax  y4eOHOro  JKCIEpUMEHTa,  NpakKTUKymMa M y4eOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPHUTEIBHBIX YCTPONCTB U JaOOPaTOPHOro 000PYIOBaHUS;

pelmaTh pacu€THble 3aJaud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢usnyeckoil MOAENbIO: Ha OCHOBAaHWU aHalIM3a YCJIOBUA BBIOMPATH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, IPUMEHSTh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAaThl (PU3MUECKUX TEOPUid
IpU  HKCIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pelIeHUs 3ajady,
IIPOBOJAUTH PACYETHI HA OCHOBAaHUM MMEIOINXCS JTAHHBIX, aHAIM3UPOBATh
pPE3yJbTAThl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM MOJTYYEHHBIX
pE3YyJIbTATOB;

peliath KadyeCTBEHHbIC 3alayd, TpeOyrollue NpPUMEHEHHUs 3HAHWM u3
pa3HBIX pa3/esioB Kypca (PU3MKH, a TaK)Ke MHTETpalyi 3HaHUN U3 JPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAaWBaTh JIOTHYECKYIO
LEMOYKY PacCykKJI€HUI ¢ OMOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKue SBICHUS;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
MPUHLIUIIOB pabOThl U3MEPUTEIHHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX ITPOLIECCOB;

IPUBOAUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOEIKHBIX YUEHBIX -(PU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JeATENbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3MYECKUMH MPOLECCaMU, C
MO3UIINI KOJIOTHYeCKON 0€30MacHOCTH, NMPEACTABICHHUMN O paliiOHAIbHOM
MPUPOAOINONIB30BAHUHU, @ TAKXKE Pa3yMHOM HCIIOJIBb30BAaHUU JTOCTHKEHHM
HAayKd W TEXHOJOIMH JUId JalbHEHIIEro pas3BUTUS YEJIOBEYECKOIO
o0I111eCTBA;

NPUMEHSTh Pa3IU4HbIe COcOObl paboThl ¢ MH(MOpMalel (hu3nIecKkoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX



TEXHOJIOTHA, TIPU ITOM HCIOJH30BaTh COBPEMEHHBbIC WH(OpMAaIMOHHBIC
TEXHOJIOTUU JJI1 TIOMCKa, IMepepabOTKM U TPEenbsABICHUS Y4eOHOU U
HAYYHO-TIOMYJSIPHON WH(OPMAINH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIHH
uHopMaIy, TMONYYCHHOW W3 PAa3JIMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHATM3UPOBATh  TOJlydaeMyro  MHGOpPMAIMI0 HW  OICHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHHWM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHUKA UHPOPMAIUH;

MIPOSIBIISATH OpraHU3alHOHHBIC u MMO3HABaTEIbHBIC YMCHHUS
CaMOCTOSITETILHOTO MPUOOPETEHNSI HOBBIX 3HAHUN B TIPOIECCE BHITIOTHEHUS
MIPOSKTHBIX M YICOHO-NCCIEA0BATEILCKUX PadOT;

paboTaTh B TPyMIE C HWCIOJHCHHEM pPA3JIMYHBIX COIUATBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIIEI, PAlMOHAIBHO PACTIPENEIATh ACSITETHbHOCTh
B HECTAHJIAPTHBIX CUTYallUsAX, aJ€KBaTHO OIEHUBATh BKJIAJ KaXJOTO M3
YYaCTHHUKOB TPYIIIHI B PEIICHHE paCCMaTPUBAEMON TTPOOICMBI;

IPOSIBJISITH MOTHUBAITMIO K Oyayiiel mpodeCCHOHANBHON NEATEeIHbHOCTH 10
CHEIUATBHOCTSM (PU3UKO-TEXHUIECKOTO TTPODHUIIS.
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33 ArperaTHele cocTosiHUSA BelecTBa. da3oBbie 14 bu6mmoreka [IOK
' Hepexobl https://m.edso0.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. JIEKTPOJANMHAMUKA
bu6mmoreka [JOK
4.1 24
DIEKTPHIECKOE MOle https://m.edsoo.ru/f16b68d7
N N but6mmoreka [JOK
4.2 [TocTOSIHHBIN IEKTPUIECKUN TOK 24 httos://m.edsoo.ru/fL6b68dT
bu6moreka [IOK
4.3 T 6
OFH B PASTITIHBIX CpeAax https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUSHUECKUNA TPAKTUKYM
. but6mmoreka [JOK
5.1 ) 16 16
VISHICCICHI HparTHiyM https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
bu6moreka [JOK
P 10
CICPBHOC BpENA https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 170 16
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11 KUIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
HaunmMeHoBaHue pa3iesioB U TeM udpoBbie
Ne n/m past Konrpoasbnsie | IlpakTuyeckue (1upp )
NMporpaMMmbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMMUKA
bu6moreka IIOK
11 Marmutiioe noze 14 https://m.edsoo.ru/39859¢f1
but6mmoreka [JOK
1.2 6] 13 1
FICKTPOMATITHTHAT HEAYKHIA https://m.edsoo.ru/39859¢f1
Uroro mo pazneny 27
Paznen 2. KOJIEBAHU S U BOJIHbBI
but6moreka [JOK
2.1 M 1
CXAHUHECKHUC KONCOAHHS 0 https://m.eds00.ru/39859ef1
but6moreka [JOK
2.2 15
DIICKTPOMATHHTHbIC KONeOaRNA https://m.edso00.ru/39859ef1
53 MexaHHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 bubmmoreka [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
but6moreka [JOK
24 (0] 25 1
e https://m.edso00.ru/39859ef1
Hroro no pazaeny 60
Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
bubmumoreka [IOK
3.1 T 5 1
Ocuoser CTO https://m.edso00.ru/39859ef1
Hroro no pasgeny 3)



https://m.edsoo.ru/39859ef1
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOH Ayanu3m 15 Bubmmorexa LIOK
' pHyCcKyIp a4 https://m.edsoo.ru/39859¢f1
bubmmoreka [IOK
4.2 o 5
f3HKa aroma https://m.edso00.ru/39859ef1
43 ®du3nKa aTOMHOTO Si7[pa ¥ 3JI€MEHTaAPHbIX 5 bubmmoreka [{OK
' YACTHII https://m.edso0.ru/39859ef1
Htoro no pazgeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

but6moreka [JOK
5.1 DeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 12 httos://m.edsoo.ru/39859f1
Uroro no pazneny 12
Paznen 6. PUSUUECKHUN IIPAKTUKYM
. bubmmoreka [IOK
6.1 o 16 16
VISHHCCKILEL HparTiio https://m.edso00.ru/39859ef1
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOLIIEE IOBTOPEHHUE
Cucrematuzanus u 0000111eHNE
71 IIPEIMETHOI'O COAEPIKAHUS U OIIBITA 15 bubmuotexa IIOK
' JesI TeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edso0.ru/39859ef1
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
bubmumoreka [IOK
P 10
S3CPBHOC BpeNA https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Jara nudpoBnIie
Nen/m | Tema ypoka KonTpoabubie | IlpakTuuyeckue op
Bcero U3ydyeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypchbl
1 dusmka — pyHAaMeHTalIbHas HayKa 1 bubmotexa IIOK
' 0 pupoze https://m.edsoo.ru/1beef346
HayuHpIii MeTOZ ITIO3HAHMS U
2 Mez: bl HCCJIEIOBAHUS (PU3NUECKUX 1 Bubmmorexa [IOK
' 8 . A https://m.edsoo.ru/3a7fde29
SIBJICHHH
DKCIIEpUMEHT U TEOPUS B IIPOLIECCE
3 H03Ha11{)1/151 MIPUPOJIBI pHa6J1}0p CHHE U 1 bubmorexa HOK
' PUpOASL A https://m.eds00.ru/34¢49931
AKCIIEPUMEHT B (pHu3nKe
4 Crioco06s! 3MepeHus pru3nyeckux 1 bu6mmorexa [IOK
' BEJINYMH https://m.edsoo.ru/ca2def03
AOCOII0THAS U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPECHUM 1 buGmorera [OK
' P P https://m.edsoo.ru/7f18fda3
(u3HUEeCKNX BEJIMYNH
MonenupoBanue B ¢pusuke. Ponb u
MecTO (PH3UKU B (POPMHPOBAHUH
6 COB qu;HHoﬁ Ha(btnfoﬁ Ilc)a TUHBI 1 bubmorexa HOK
' P Y . P https://m.edsoo.ru/eabbded1
MHpa, B IPAKTHYECKOM
JIeSITETLHOCTH JIFO1eH
; Mexanunueckoe apumkenue. CucreMa 1 Bbub6morexa IIOK
' orcuera. OTHOCUTENBLHOCTD https://m.edso0.ru/e9a52f02



https://m.edsoo.ru/1beef346
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MeXaHW4YeCKOro nBrkeHus . [Ipsmas
1 oOpaTHas 3aJ]a4u MEXaHUKH

Pannyc-BexTop MatepuaibHON
TOYKH, €0 MPOEKIIMU HA OCH

but6moreka [JOK

8. koopauHar. TpaekTopwusi. https://m.edsoo.ru/30a108a5
[Tepememnenue. Ckopoctb. Mx
MPOEKIIUU Ha OCH KOOPJIHUHAT
PaBHOMEpHOE NpSIMOJIMHENHOE

9 nBmwkenue. ['paduueckoe onucanme bubmmorexa [IOK

' PaBHOMEPHOIO MPSMOJIMHENHOr O https://m.edso0.ru/89ba7190
JIBIDKECHUS

1. CnoxeHue nepeMenieHu u bu6motexa [IOK
ckopoctel. Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMEpHOE NBHKEHUE.

" MrHoBeHHasi CKOPOCTb. Y CKOpEHHE. bu6mmorexa [IOK
[IpssmonmHelHOe ABUXKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHEM
I'paduueckoe onvcanue

12. niﬂionHHeﬁﬁoro JBWKEHUSA C brbmmorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHHEM
CBobonHoOe naseHue. Y ckopeHue

13 CBOOOHOTO TIaJIeHUsI. 3aBUCHUMOCTD bu6moreka [JOK
KOOP/IMHAT, CKOPOCTH, YCKOPEHMUSI https://m.edsoo.ru/f738109c
OT BPEMEHH U UX TpaduKu

1. JIBrokeHue Tena, OpOIEeHHOr O 0/ bubmumoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5

1s. KpuBonunHeitHoe 1BUKEHHUE. bu6mmotexa [IOK

JIBM>KeHHE IO OKPYKHOCTH.

https://m.edsoo.ru/33196fbe
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VYrii0Bas n IMHEHAsA CKOPOCTbh.
[Tepuon u yacrora.
LleHTpOCTPEMUTENBHOE U TTOJIHOE
YCKOPEHHE

KontponpsHas paboTta o teme

bu6mmoreka [JOK

16.
"KunemaTuka" https://m.edsoo.ru/1242f32e
IIepssIif 3axkoH HproTOHA.
WNuepunanbHbie CHCTEMBI OTCUETA.
17 IT I/III){ WIl OTHOCUTEIbHOCTH bubmmorexa [IOK
' prtl https://m.edsoo.ru/5a9e4a64
lNammnes. HemnepunaisHbie
CHACTEMBI OTCUETA
18 Cuita. PaBHOzEliCTBYIOIIIAS CHJIA. bu6motexa [IOK
' Bropoii 3akon Hetotona. Macca https://m.edso00.ru/141d3837
19 B3aumoneiictBue ten. TpeTuit 3akoH bubmmorexa [{OK
' Herotona https://m.edsoo.ru/57dba505
[IpuHIIUTD Cynepno3uLiuu CUJL.
20 PepmeHHe 3ay aqua NIPUMEHEHUE bubmmorexa [JOK
' g P https://m.edso0.ru/bdf997fb
3aKkOHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 5 e poc S—— but6mmoreka [JOK
. KBUBAJICHTHOCTb TPaBUTALMOHHON
. P i https://m.edsoo.ru/9aba2b0a
Y UHEPTHON MacChl
29 Cuiia TSDKECTH M yCKOpEHHUe bu6motexa [IOK
) CBOOOIHOIr0 NajgcHus https://m.edso0.ru/22757126
JIBmxeHne HeOECHBIX TET U UX
23 HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas bu6muorexa LIOK

KOCMHUYECKask CKOPOCThb. 3aKOHBI
Kennepa

https://m.edsoo.ru/l11abfala
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Cuna ynpyrocru. 3akoH ['yka. Bec

Bbub6morexa IIOK

24 Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUIbI cHl
TpeHI/ISII.)I[BI/I)KerI/IepB KUIKOCTH U bubmorexa HOK
2> rase ¢ y46TOM CHJIbI CONPOTHBJICHUS LS. 1 LSO, fTAOEAS0
https://m.edso0.ru/2cb29676
Cpenbl
26, Hasnenue. 'mapocratuyeckoe bubmmoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIIOTHO TBEPAOE TEJIO. bu6morexa [IOK
27. [TocrynarenbHOE M BpamaTeibHOE bu6morexa [IOK
JIBUKEHHE TBEPJIOTO Tela https://m.edsoo.ru/2b95d57¢
)8, MOMEHT CHIJIBI OTHOCHUTEILHO OCH bu6moreka IIOK
BpaiueHus. [linedo cubl https://m.edso0.ru/653d3459
CnoxeHue cuil, TPUI0KEHHBIX K
59, TBeproMy Teny. LleHTp Tsbkectu bu6mmoreka [TOK
Tena. Y ClI0BUs paBHOBECU S https://m.edsoo.ru/9aa79ard
TBepAoro Tena. Bunbl paBHOBeCHs
but6mmoreka [JOK
30 Pemmermte sazaz https://m.edsoo.ru/dclcaac0
KonTponbsHas pabora mmo reme
31. "Jlunamuka. CTaThKa TBEPJOTrO bubmmorexa LHOK
" https://m.edsoo.ru/9f5a574c
Tena
HMirynbc MaTepHaIbHON TOYKH,
CHCTEMBI MaTEpUATILHBIX TOUCK.
Bbub6morexa IIOK
32. [lenTp Macc cucTeMbl

MaTepHaJIbHBIX TOYEK. Teopema o
JABMKCHUU LICHTpPA MacC

https://m.edsoo.ru/4bb8294b
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I/IMHYJ'II)C CHUJIBI U U3BMCHCHHEC

Bbu6morexa IIOK

33. MMITyJIbCa TeJla. 3aKOH COXPaHEHUs https://m.edsoo.ru/13f0a221
uMItynbca. PeakTuBHOE ABMKEHUE
MoMeHT uMIyJIbca MaTepUalbHON
34, touku. [IpencraBienue o bu6mmoreka [IOK
COXpaHEHUU MOMEHTA UMITyJIbCa B https://m.edsoo.ru/d6532eb9
[EHTPAIBLHBIX MOJISTX
bu6moreka [IOK
3 PetmeHie safa https://m.edsoo.ru/f7706d63
Pa6ora cuiel Ha MaJioM U Ha
36, KOHEYHOM I1epEMEILIEHUH. bu6motexa [IOK
I'padmueckoe npeacrapicHue https://m.eds00.ru/913974c7
paboThI cuibl. MOIIHOCTh CHITBI
Kunernueckas sneprus. Teopema 00
37. W3MEHECHUN KHHETHYECKOW SHEPIUn bubmiorexa LIOK
. https://m.edso0.ru/9a5e2e74
MaTepHalIbHONU TOUKH
[ToreHunanbHbIE U
38, HEMOTCHIIMAIbHBIC CHUJIBI. but6mmoreka [JOK
[TorenunansHas sueprusi. Bropas https://m.edsoo.ru/554bafcc
KOCMUYECKas CKOPOCTh
Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX
39. CHJI C IBMEHEHUEM MEXaHHYECKOMN bubmorexa [TOK
https://m.edsoo.ru/f57b4e01
OHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUSI MEXaHUYECKON SHEPruu
Ynpyrue u Heynpyrue
0. CTOJIKHOBEHUS. Y paBHEHUE bu6motexa [IOK

beprynnm i naeanbHOU
KHUJIKOCTH

https://m.edsoo.ru/f30f43b6



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6

KontposnpHas pabota 1o teme

Bbub6morexa IIOK

41.
"3aKOHBI COXpaHEHHs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazBuTHe npencraBiaeHuii o
42 npupoje TeryioTbl. OCHOBHBIE bu6mmoreka [IOK
' nonoxenns MKT. Tuddysus. https://m.edsoo.ru/b0a4445f
BbpoyHoOBckoOe nBUMKEHUE
Ctpoenue raz000pa3HbIX, KHUJIKAX U
43 TBEPABIX TeJ. XapaKkTep ABUKCHUS bubmuotexa IIOK
' U B3aUMOJEHCTBHUS YaCTHUI] https://m.edsoo.ru/c44d02e2
BEIIECTBA
Macca u pa3mepbl MOJIEKY T
bu6mmoreka [JOK
44, (atomoB). KonnuecTBo BeriecTsa.
https://m.edsoo.ru/c5b72ab7
[TocrosinHas ABoraapo
45 Temneparypa. TermmoBoe bu6mmorexa [IOK
' pasHosecue. Illkana [{enscus https://m.eds00.ru/0070d493
bu6mmoreka [JOK
46. " iras. [’
AICQIBHBIN Ta3. £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
47 VYpaBuenue MeHieneeBa- bu6moTteka [JOK
' Knaneiipona. Penrenue 3aqaq https://m.edso00.ru/8d12c328
48 AOcommoTHas TeMieparypa. 3akoH bu6morexa [IOK
' JlaneToHa https://m.edso0.ru/14e02d1f
N3omporieccsl B uaeanbHOM rase ¢
49 MOCTOSIHHBIM KOJIMYECTBOM bubmorexa [IOK
' https://m.eds00.ru/68878d51
BEII[ECTBA
I'paduueckoe npexncrasienue
pad ped bubmmoreka [IOK
50. HU30IIPOLIECCOB: U30TEPMaA, U30X0Pa,

nzobapa

https://m.edsoo.ru/1344327b
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Bbu6morexa IIOK

51. OcuosHoe ypaBHenue MKT
P https://m.edso0.ru/c8094721
CBs13p a0CONIIOTHOI TeMIIepaTyphbl
TEPMOJIMHAMHYECKON CHCTEMBI CO
52. CpelHel KMHETUYECKOM YHeprueit https://m.edsoo.ru/c38af875
MOCTYIATEIHHOTO TEMIOBOTO
IBHIKCHUSA €€ YaCTHI]
53 O0o01IeHe U CHCTeMaTH3AIUS bu6moreka [JOK
) 3Hanui mo reme "OcHoBsl MKT" https://m.edso0.ru/09d12fd8
54 KonTponbsHas pabora mmo reme bu6morexa [IOK
' "OcuoBsl MKT" https://m.edsoo.ru/13adad59
TepmoanHamMuueckas cucTema.
3anaHue BHEIHUX ycyoBui muis T ]
cucteMmbl. BHelHue v BHyTpeHHUE
55 napametpsl. [Tapametpst T/1 Bu6mmorexa [IOK
' PAMEIPR!. Llapametp https://m.eds00.ru/5f8d38a3
CHUCTEMBI KaK CpPeIHUE 3HAUCHUS
BEJIMYHH, ONMCHIBAIOIIMX ¢€ Ha
MHUKPOCKOIMUYECKOM YPOBHE
HyneBoe Hauano TepMOIUHAMUKH.
56 CamornpousBoiibHas penakcaiys T /1, bubmorexa LHOK
' P P https://m.edso0.ru/8ec512f0
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO
Mopens naeanLHOrO raza B
57 TEpMOIUHAMUKE. Y CIIOBHUSA bubmorexa LHOK
‘ P 7 https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJIEITU
YpaBHenue MeH/ieneena-
58 Knaneiipona 1 BeIpaskeHUE IS bubmrorexa [IOK
) p . p s https://m.edsoo.ru/bal178d0
BHYTpPEHHEH dHEepruu
59 Bripaxenue niis BHyTpeHHeEH bubmmorexa [{OK

OHCPruu OAHOATOMHOI'O NUACAJIbHOI'O

https://m.edsoo.ru/ac5cacl5
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rasa. Ksasucratuueckue u
HECTaTHYECKUE TTPOLIECChI

OnemeHTapHas pabora B
TCPMOANHAMHKE. Brrancnenne

bu6mmoreka [JOK

°0- paboThI o TpaduKy mporecca Ha https://m.edsoo.ru/741d5738
pV-nuarpamMmme
Temonepenaua kak cnocoo

61 MU3MCHEHUS BHYTPEHHEHW dHEPrUu bubmuotexa IIOK
T]I cucrembl 6€3 COBEpIICHUS https://m.edsoo.ru/3d 734561
paboThI

6. KonBekiusi, TenaonpoBoIHOCTb, bu6motexa [IOK
W3JIy4EHHUE https://m.edso00.ru/157b54cd
KosmuecTtBo TennoTsl.
TennoémkocTs Tena. Y ienpHas u

63. MOJIIpHAS TETNIOEMKOCTH BEIIECTBA. buomorexa [JOK

https://m.eds00.ru/7ba67355

VY nenbHast TEMja0Ta CropaHus
TOIJINBA

6. Pacuér konuyecTBa TEMIOThI IPU bu6moTteka [JOK
Terionepeaaye https://m.edsoo.ru/1db5ad4e

65 [Tonsitre 06 agunabaTHOM TpoIIECCE. bu6motexa [IOK
IIepBbIii 3aKOH TEPMOINHAMUKHU https://m.edsoo.ru/d8098824
KonuuectBo TennoTs! 1 paboTa Kak

66. MEpbl U3MEHECHUS BHYTPEHHEN Bu6bmmorexa [IOK

https://m.edsoo.ru/b047alcd

suepruu T/ cuctemMsl
Bropotii 3aK0H TepMOAMHAMUKH JIJIs

67, PaBHOBECHBIX U HEPAaBHOBECHBIX bu6mmorexa [IOK

nporeccoB. Heobpatumoctsb
MNPUPOIHBIX IIPOLECCOB

https://m.edsoo.ru/c6f4f464
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68 [IpuHLMIIBI €W CTBUS TETIOBBIX Bbub6morexa IIOK
' mammH. KITJ] https://m.eds00.ru/2e945513
€9 Makcumanbaoe 3Hauenue KIT/I. bubmumoreka [IOK
' [ukn KapHo https://m.edsoo.ru/fe3857h9
bu6mmoreka [JOK
70. Pemenune 3amau
A https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCIEKThI
= HCIOJIb30BaHUS TEIIOBBIX but6moreka [JOK
' nBurateneid. TernioBoe 3arpsi3HeHNE https://m.edso00.ru/9867aaa’
OKpYXKaloIIen cpesl
O0600111eHHE U CUCTEMATH3AIIHS
72 3HaHu# 110 TeMme "TepMoauHaMuKa bubmorexa LHOK
' ,1? ‘ https://m.eds00.ru/28d62b3f
TennoBble MaIMHBI
Konrpoinbnas padota 1mo teme
73 "Te 1\120 I/IHaMgKa TemnmoBbie bubmorexa HOK
' P I[” ' https://m.edso0.ru/1b6e26c5
MAIIUHEI
ITapooOpa3zoBaHie U KOHIEHCALIHS.
74 I/Icia ell:{)ne U KUIIeHUE. Y IelIbHas bubmiorexa [OK
' P ' https://m.edsoo.ru/6f8e6777
TEMJI0Ta MapooOpa3oBaHuUs
HaceplmeHnnple 1 HeHACHIIEHHBIE
napsl. KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH U aBJIEHUS
75 HACBIIIEHHOT0 TIapa OT but6moreka [JOK
' TEeMIIEpaTypbl, UX HE3aBUCUMOCTb OT https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIEHHOT O Tapa.
3aBUCHMOCTh TEMIIEPATYPbI
KUIIEHNS OT JABJIEHUS B )KUIKOCTH
26 BraxHocTh Bo3ayxa. AOCoOTHAS U bubmmorexa [{OK

OTHOCHUTCIIbHAsA BJIa)KHOCTD

https://m.edsoo.ru/30ebbb79
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https://m.edsoo.ru/28d62b3f
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Teépnoe Teno. Kpucrannmueckue u

Bbu6morexa IIOK

7 aMOP(bHHe Tena. AHUOTPONIA https://m.edsoo.ru/20a88a03
CBOICTB KpHUCTaJIJIOB
[TnaBneHne u KpUCTAIITU3AIIHS.

78. VYV aenpHas TEIIOTAa IUIABICHUS. bubmotexa HOK

https://m.edsoo.ru/6ee91e9f
CyOmumanmst
Hedopmaruu TBEpIOTO TENA.

79, Pactsokenue u cxatue. CaBur. bu6moreka [JOK
Mogyie YOnra. [1penen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmaruit
TennoBoe pacupeHne KUIKOCTEN

20, Y TBEPJBIX TeJl. AHTAPMOHU3M bu6motexa [IOK
TEIUIOBBIX KOJIeOAHUI YacTUL https://m.edsoo.ru/7ba5edf2
BELECTBA

g1 [TpeobpazoBaHue 3HEPruu B bu6mmorexa [IOK
($a30BBIX Mepexoaax https://m.edsoo.ru/97a0672f

bub6mmoreka [JOK

82. VYpaBHEHHE TEIIOBOTrO OanaHca https://m.edsoo.ru/abl521fb
IToBEpXHOCTHOE HATSKEHHUE.

g3, Kanwnspusle aBienus. JlaBneHue bubmotexa IIOK
0/ HICKPUBJIEHHON NTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xkuakoctu. @opmyna Jlannaca
O0001IeHNE U CUCTEMAaTH3aLU

gd. 3HaHUM 1Mo TeMe "ArperaTHbie bu6motexa [IOK
coctoguud Bemiectsa. Pa3oBrie https://m.edso0.ru/0b52575¢
nepexo/ipl"

KonrtponpHas pabota o teme
but6moreka [JOK
85. "ArperaTHbl€ COCTOSIHUS BELIECTBA.

da3oBbie Mepexonl"”

https://m.edsoo.ru/7dc2a739



https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
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DJIEKTpU3ALUSA TET U €€
MPOSIBJICHUS. DIIEKTPUUECKUM 3apsi.

86. JIBa BuJia 3IEKTPUUECKUX 3apsI0B. bubmorexa [JOK
https://m.edsoo.ru/laff445f
[IpoBOAHUKH, TUDIIEKTPUKH U
MOJIYIIPOBOJHUKH
DJIeMEHTapHbIN 3JEKTPUUECKUN
87. 3apsf. 3aKOH COXPaHEHUs Bu6mmorexa [IOK
https://m.edsoo.ru/f49afd24
JIEKTPUY ECKOT 0 3apsiia
g8, B3aumoneiicTBue 3apsaoB. bubmmorexa [IOK
Toueunsie 3apsiabl. 3akon Kynona https://m.edsoo.ru/445b7746
89, DnekTpudeckoe noie. Ero aeiicteue bu6motexa [IOK
Ha 3JIEKTPUYECKHUE 3apsiIbl https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
nosist. [IpoOubiit 3apsn. Jlunuun
90. HANPSKEHHOCTH DIIEKTPUIECKOT O buomorexa [JOK
https://m.edso00.ru/3dac6957
nosist. OJTHOPOAHOE IEKTPUIECKOE
mnoJie
[ToTeHnmanbHOCTH
9L ANEKTPOCTATUYECKOTO TOJIS. bu6moTteka [JOK
Pa3HocTh noTeHunanoBs u https://m.eds00.ru/80021447
HaIpsHKeHHe
[TorenunanbHas 3Heprus 3apsaa B
92, AIEKTPOCTATUYECKOM TOJIE. bubmmorexa [IOK
[ToreHnuan 3MeKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oJIst
CBs13b HANPSHKEHHOCTH OIS U
bubmumoreka [IOK
93. Pa3HOCTH ITOTEHIIUAJIOB JIsd

QJICKTPOCTATHUYCCKOI'O IMOJIA

https://m.edsoo.ru/df7a6838
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ITpuHIMDI Ccynepno3unuu

Bbub6morexa IIOK

94.
ANIEKTPUY ECKUX TTOJICH https://m.edsoo.ru/Ocfe4a6c
95 [Tone Toueunoro 3apsna. [Tome bu6morexa [IOK
' PaBHOMEPHO 3aPSHKEHHOM cephI https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOrO 10
9% 00béMy mapa. [losne paBHOMEpHO bu6moTteka [JOK
' 3apsHKEHHOM 0E€CKOHEUHON https://m.edsoo.ru/f7a665ee
MJIOCKOCTH
[IpoBonHUKY B
97 JJIEKTPOCTATUYECKOM I10JIE bubmorexa [JOK
' P ] https://m.eds00.ru/32405eab
YcnoBue paBHOBECHS 3apsI0B
08 JIMBNEeKTPUKY U TOyIIPOBOJAHNKY B bu6muotexa LIOK
' 3JIEKTPOCTATUYECKOM I10JIE https://m.edso0.ru/060ebab5
Konpnencarop. D1nekTpoéMKOCTh
99 KOHJIeHCaTopa. DJIEKTPOEMKOCTh bubmmorexa [JOK
' A pa. P https://m.eds00.ru/845b4f73
MJIOCKOT0 KOHJIeHCcaTopa
100 [TapannensHoe coequHEHNE bu6mmoreka [IOK
" | KOHIEHCATOPOB https://m.edsoo.ru/d11e8ce7
101 [TocnenoBarenbHOE COSTUHECHHE bubmmoreka [IOK
’ KOH/JIEHCaTOPOB https://m.edso0.ru/1e992920
103 OHeprus 3apsKEHHOT0 bubmmoreka [TOK
" | xommencaropa https://m.edsoo.ru/73a34f18
103 JIBH>KEeHUE 3apsSAKEHHOM YaCTHUIIBI B bubmumoreka [IOK
' OTHOPOJHOM 3JIEKTPUYECKOM TT0JIe https://m.edsoo.ru/8341d6ac
104. Pemenue 3amau
O0600111EHIE U CUCTEMATH3AIHS
o " bub6mmoreka [JOK
105. | 3HaHW Mo TeMe "DIEKTpUIecKoe

mose"

https://m.edso00.ru/5752603f
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KontposnpHas pabota 1o teme

Bbub6morexa IIOK

106.
"OnexkTpuyeckoe nose" https://m.edsoo.ru/cefe90e9
Cuuia Toka. [TocTOsTHHBIN TOK.
107 VYcnoBus CylecTBOBaHUS bubmorexa [IOK
' yi https://m.eds00.ru/233311pb5
MTOCTOSTHHOT'O DJIEKTPUYECKOTO TOKA
108 Ucrounuku Toka. Hanpsbkenue u bu6moTteka [JOK
" | DAC https://m.eds00.ru/0839a115
109 3akoH Oma i1l yyacTKa I[eTH. bu6motexa [IOK
" | DIeKTpHYECKOE CONPOTUBICHHE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COIPOTUBIICHUS
110 OTHOPOJHOT'O IPOBOJHUKA OT €0 bu6muotexa LIOK
" | JIMHBI U ILIOINAIH HOIIEPEYHOr0 https://m.edsoo.ru/95fcdf51
CEYCHHS
111 YenbHOE COPOTUBIICHUE bub6mmoreka [JOK
" | BemiecTBa. Perenue 3amau https://m.eds00.ru/437f8300
[TocnenoBarenpHOE, TApAIETHHOE,
112 CMEIIAaHHOEC COCAUHEHUE buomorexa [JOK
' s https://m.edso00.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
113 3JIEKT I/IF:IGCKI/IX emneil. [IpaBuna bubamorexa LIOK
' P i 1P https://m.edso0.ru/1794cf37
Kupxroda
bu6moreka IIOK
114. | Pemenue 3amau
A https://m.edsoo.ru/3881b469
115 PaboTa anekTpudyecKkoro Toka. 3akoH bu6motexa [IOK
' Ixoynsa —Jlenna https://m.edsoo.ru/a3605c5¢c
bub OK
116. Pemenue 3anmau nbmmotexa I

https://m.edso00.ru/6761bfOf
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MOIIHOCTE EKTPUYECKOr0 TOKA.

117 TenoBas MOIITHOCTb, BbIJIENIIEMAst Bu6mmorexa [IOK
' 1HIOBE MOTHHOCTD, BhUL https://m.eds00.ru/99750a6f
Ha pEe3UCTOpe
bu6mmoreka [JOK
118. P
CHicHHe sajad https://m.edsoo.ru/eb72fc24
119 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bu6moTteka [JOK
" | HMCTOYHHMKA TOKa https://m.edso0.ru/72d453af
120 3akon OmMa a1 TOJTHOH bubmmoreka [{OK
" | (3aMKHYTOI1) 2JIEKTPHYECKOMN LIEMH https://m.edsoo.ru/221f40fb
bu6moreka I[IOK
121. P
cicHe salat https://m.edso00.ru/3580b679
bu6moreka IIOK
122. M a ToKa
OTIHOCTE HETOR A TOK https://m.edsoo.ru/a0ae51d8
bubmmoreka [IOK
123. K
OPOTHOE SaMBIKATIHE https://m.eds00.ru/546f5632
124 KonneHncaTop B ienu nocTossHHOro bubmmorexa [{OK
" | Toka https://m.edso0.ru/35368f3e
but6mmoreka [JOK
125. P
CHICHHE saAad https://m.edso00.ru/4410cef0
126 Pemenne 3amad mo Teme bu6moreka [JOK
" | "IOCTOSHHBIHA 3JIEKTPUIECKHI TOK" https://m.edsoo.ru/a7340a29
177 Pemenue 3amau no teme bubmumoreka [IOK
" | "IOCTOSHHBIHA >IEKTPUUECKHUI TOK" https://m.edso00.ru/7442610b8
178 Pemenue 3agad mo teme bu6moreka IIOK
" | "TIOCTOSIHHBIN DJIEKTPUYECKUIT TOK" https://m.edsoo.ru/eb5d4687
O06o011IeHNe ¥ CHCTEMaTH3aLUs
le R B . bu6morexa [IOK
129. 3HaHu# 1o Teme "llocTosTHHBIN

ANEKTPUUYECKUHN TOK"

https://m.edsoo.ru/bfd7a050
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KontposnpHas pabota 1o teme

Bbub6morexa IIOK

130. "TIOCTOSHHBIN 3IEKTPUYECKHI TOK" https://m.eds00.ru/1885ddf1
DnexTpuyecKkas IpoBOJIUMOCTb

131 | DPAsMHYHBIX BELIECTB. bu6morexa [IOK
DIEeKTpUYECKU TOK B MeTaJlIax. https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DNEeKTPUYECKUN TOK B pacTBOpax U

132. pacriaBax 3J€KTPOJIUTOB. 3aKOHbI Brbmorexa LIOK

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

Dapanes 4151 IEKTPOIHA3a

133, DJIEKTPUYECKUN TOK B ra3ax. bu6morexa [IOK
[Tna3ma https://m.eds00.ru/92d92f76

134, DJIEKTPUYECKHI TOK B BAKyyMe. bubmmorexa [IOK
Baxyymnbie npu6opsl https://m.edsoo.ru/2E+160

135, DNEeKTpUUYECKUi TOK B bu6morexa [IOK
MOJIYTIPOBOAHUKAX https://m.edso0.ru/ab61c660

but6moreka [JOK

136. | IlomympoBOJHUKOBBIE TPUOOPHI https://m.edso00.ru/83622200
DuU3NYECKUN MPAKTUKYM 110 TEME
"N3mMepeHne CUibl TOKa U

137 | HAMPDKEHHA B IEIH NOCTOSHHOTO bu6morexa [IOK
TOKa MpPU MOMOIIY aHAJIOTOBBIX U https://m.edsoo.ru/5643ea56
U (POBBIX U3MEPUTEIBHBIX
npu6opoB"
IIpakTuKyM 11O PELICHUIO 3a1a4

138. | «Pacuet nmorpenHocTu U3MepeHui
(U3HYECKUX BEIIMYUHY

139, Ou3nyecKkuii MPakTUKYM 10 TeEME bu6morexa [IOK

"N3y4yeHne HepaBHOMEPHOT O

https://m.edso0.ru/f6292f5f
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JIBIDKEHUS C TIEJIBIO OTpe/leTICHUS
MTHOBEHHOW CKOPOCTH"

140.

du3nuecKkuii MPaKTUKYM 10 TEME
"N3mMepeHne yCKOpeHus Ipu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
JIBU’)KEHUH 10 HAKJIOHHON
niaockocTu "

but6moreka [JOK
https://m.edso00.ru/6960b6ef

141.

IIpakTuKyM 11O PELICHHUIO 3a1a4
«Kunematuka»

142.

[TpakTUKyM MO pEHICHUIO 3a/1a4
«Kunematuka»

143.

@u3nyecKuil MPaKTUKYM 110 TEME
"N3yueHue ABUKEHUS Tena,
OpOLLIEHHOI'0 TOPU30HTAIILHO"

Bbu6morexa IIOK
https://m.edsoo.ru/d1ea2402

144,

[IpakTHKyM IO peLIEHUIO 3a/1a4

145.

®u3nuecKkuil MPaKTUKYM 10 TEME
"N3yuenue ABUKEHUS Tema 10
OKPYXHOCTH C ITOCTOSTHHOM 1O
MOJIYJIFO CKOPOCThIO"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

146.

[TpakTUKyM IO pEIIeHUIO 3a/1a4

147.

@u3nuecKuil MPaKTUKYM 110 TEME
"M3mepeHne paBHOAECHCTBYIOIEH
CHJIBI IIPH IBU’KEHUH OpycKa Mo
HAKJIOHHOMU IIJIOCKOCTH"

bu6moreka IIOK
https://m.edsoo.ru/0b34db84

148.

[IpakTUKyM 1O pPENIEHUIO 3aa4

149.

Pu3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT
YIPYroCTH, BOZHUKAIOIIUX B

bub6moreka IIOK
https://m.edsoo.ru/b55b81al
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MIPYXKUHE U PE3UHOBOM 00pasiie, OT

ux nedopmarun”

150. | IIpakTukyM O pelIeHuto 3a/1a4
Du3nyeCcKHuil MPAaKTUKYM 10 TEME
"N3mepenu

151. o BeJIII)/IzHHZI;OT?I(EE):rLE)HeHTa o Brbmorexa LIOK
A —_— https://m.edsoo.ru/b83b1607
Frp(N)"
DU3NYECKUIN TPAKTUKYM I10 TEME

153, "UccnenoBanue yciaoBui bu6morexa [IOK
paBHOBECHs TBEPIOTO TeJa, https://m.edsoo.ru/4a04f4f7
HMMEIOIIEro 0ch BpamieHus"

153. | IIpakTukyM 1o peueHuro 3aaau
DU3NYECKUIN TPAKTUKYM I10 TEME

154. | "M3MmepeHue KMHETHYECKOU SHEPruu bubmmorexa [JOK

\ https://m.edso0.ru/856fb28e

TeJa 10 TOPMO3HOMY IIyTH

155. | IlpakTukyM Mo pemieHuro 3aaau

156. | IIpakTuky™m Io pemeHuIo 3aaad

157, du3nueckuil MpakTUKYM MO0 TeME bu6moteka [IOK
N3yuenune nzoxopHoro mporecca” https://m.edsoo.ru/e0fe7e07

158. | TIpakTUKyM I1O pEIICHHIO 3a/1a4

159. | IIpakTuKy™m Io pemeHuro 3aaa4d
DU3NYECKUIN TPAKTUKYM IO TEME

160. | "H3mepeHue yaenbHOMI Bubnuorexa LIOK
TeMoSMKOCTH" https://m.edsoo.ru/2f2faa61

161. | IIpakTukyM Mo pelIeHuIo 3a1a4

162. | IIpakTUKyM MO pEIICHUIO 3a1a9
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@u3nyecKkuil MPaKTUKYM 110 TEME

163. | "H3yueHue 3aKOHOMEPHOCTEH 1 1 BH6J_IHOTeKa LOK
" https.//m.edso0.ru/6b1a23b5
UCTIapEeHUs KUIKOCTEH
164. | IlpakTukyM MO pelIeHuIo 3a1a4 1
Pu3nyeCcKHuil MPAaKTUKYM 110 TEME
155, | onepramsapmemmoro 1 1 Brmiorexa LIOK
https://m.edsoo.ru/ec424377
KOHJIEHCATOpa B 3HEPIHI0
U3IIy4yeHus ceeronuoaa”
166. | IIpakTHKyM I1O pEIICHHIO 3a/1a4 1
167, | “Mesnomopanme ovemmmnoro | 1 1 Eatmtorera LIOK
| https://m.edso0.ru/2b179d98
COEIIMHEHHS Pe3UCTOPOB
168. | TIpakTHKyM I10 pEIICHHIO 3a]1a4 1
169, du3nyecKkuii MPaKTUKYM 10 TEME 1 1 bu6mmorexa [IOK
"Habmoaenue anextposusa’ https://m.edsoo.ru/64b6e901
170. | IIpakTuKy™m IO pemeHuIo 3a1ad 1
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME
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11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
B3anMoneiicTBie MOCTOSTHHBIX
1 MarHuTOB U MPOBOAHUKOB C TOKOM 1 Bu6mmorexa [IOK
' POBOA ' https://m.edso0.ru/487a8593
MarnutHoe nose. ['unoresa Amnepa
BexkTop MarHUTHOW MHIYKLIUH.
5 [TpyHIMI Cynepno3unuu 1 bu6muotexa LIOK
' MarHuTHBIX nosied. Jlnaun https://m.edsoo.ru/4clabcch
MarHUTHOW WHYKIIHH
3 MarsnuTtHoe€ 1oJjie TpoBOJAHUKA C 1 bu6motexa [IOK
' TokoM. OmbiT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJlieHUE U 1 bubmmorexa [{OK
' MOy JTh https://m.edso0.ru/26d9c5ba
c [Ipumenenue 3akoHa Amnepa. 1 bu6moteka [IOK
' DIIEKTPOU3MEPUTETBHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBiIeHUE U
6 MOAYJb. [[BH>KEHHE 3apsKECHHON 1 bubmotexa IIOK
' YaCTULBI B OAHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
nosue
but6moreka [JOK
7. Pa6ora cuinet Jlopenma 1
pert https://m.edsoo.ru/d518be4b
MarsuTHoe€ 110J1€ B BEIIECTBE.
8 deppOMarHeTHKH, rnapa- u 1 bubmioreia LIOK
' PP > H1ap https://m.eds00.ru/30ff9608
JTuaMarHeTUKU
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OCHOBHBIE CBOUCTBA

9 dbeppomaraeTukoB. [IpumeneHue bubmioreia LIOK
' PP P https://m.edso0.ru/0b58190a
(dbeppoMarHeTHKOB
10 Pemienue 3amay mo teme bu6mmoreka [JOK
' "MaruutHoe moe" https://m.eds00.ru/5b55¢307
SIBneHune 3J1IEKTPOMarHuTHOU
11 uaayknuu. [ToTok BekTopa bubmmorexa IIOK
' AYRH s P https://m.edsoo.ru/b3efa0cl
MarHUTHOW WHYKIIHH
but6moreka [JOK
12. S/C
AC mmayims https://m.eds00.ru/48150bds
13 3aKOH 3J1€KTPOMarHUTHOMN bubmmorexa [IOK
' unaykuuu dapanest https://m.edsoo.ru/a6dec188
14 Buxpeoe asekTpudeckoe mose. bu6morexa [IOK
' Toku ®yxo https://m.edso0.ru/15abe140
15 OJ1C uHAYKIUYU B ABMOKYIIUXCS bu6mmorexa [IOK
' IIPOBOJHUKAX https://m.eds00.ru/0235cc02
bu6mmoreka [JOK
16. P
CHICHHE saAad https://m.edsoo.ru/4dfda618
bu6moreka [JOK
17. IT J
paBiio Jleita https://m.edsoo.ru/bbc22726
n octb. Ka a
18, | munycrusnocrn s e bitGmmorera LIOK
' e t https://m.edsoo.ru/621eaedd
MIOCTOSTHHOT'O TOKA
19 Asnenue camounaykuuu. IC bu6motexa [IOK
) CaMOUHTYKIIUU https://m.edsoo.ru/7ee60ca8
20 DHeprusi MarHUTHOT'O MOJISL KaTY KU bubmmorexa [{OK

C TOKOM. 9H€KTp0MaFHI/ITHOC IoJIC

https://m.edsoo.ru/b3c0ad1l
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O0001IIEHNE U CUCTEMATU3AIHS

21 3HaHUH IO TEME bubmorexa TIOK
N | https://m.eds00.ru/76484025
DIIeKTpOIMHAMHUKA
2> KonrtponsHas paboTta o teme bu6mmoreka [IOK
' "DeKTpoaMHAMHKA" https://m.edso0.ru/8ae09b98
KonebarenpHas cucrema.
23 CBoOogubIe KOJICOaHMS Eubmiorexa LIOK
' s ' https://m.edsoo.ru/7c1db385
["apmonnueckue konedanus
Kunematnueckoe U JUHAMUYECKOE
24 OIMcaHue KouedaTeIbHbIX bubmmorexa HOK
' . https://m.edso00.ru/87ce9498
JIBUKEHUU
DHepreTuyeckoe onvucanne. BeiBog
IUHAMHUYECKOIr0 ONUCAHUSA
25 FapMOHUYECKUX KOJIEOaHNN U3 UX bubmorexa HOK
' P https://m.eds00.ru/e3c99692
SHEPreTHUYECKOr0 U
KUHEMATUYECKOT0 O CAHUS
bub6mmoreka [JOK
26. AmMmmryna 1 ¢asza Koiedauuit
ylan https://m.edsoo.ru/7a0c439a
[Tepuon u yacroTa kKoneOaHUH.
[Tepron ManbIx CBOOOTHBIX
27 KOJIEOAHUHN MaTEMATHUECKOTO bubmorexa LIOK
' https://m.eds00.ru/e0399319
MasiTHHKA. [leprnon cBOOOTHBIX
KOJICOQHU MPYKUHHOTO MasiTHUKA
3aryxaroiue KoieOaHus.
28 BriHyx1eHHbBIE KOJIeOaHusd bubmmorexa HOK
) YHA ' https://m.edso0.ru/72e93d09
Pe3onanc
bu6moreka IIOK
29. ABTOKOIEOAHUS 1

https://m.edsoo.ru/6add2644
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VYpok-KoHpepeHuus

Bbu6morexa IIOK
30. "MexaHu4ecKue KojaeOaHus B
| https://m.edsoo.ru/8ef587be
MY3bIKaJIbHBIX HHCTPYMEHTaX
O06o0mIeHne u cCUCTeMaTH3aUS
31 3HaHUi 1Mo TeMe "MexaHndecKue buomorexa [JOK
' | https://m.edsoo.ru/eh84182f
KosieOaHust
3 DneKTpOMarHUTHEIC KOJIeOaHuUs. bu6moTteka [JOK
' KonebaTenpHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyina Tomcona. CBs3b
33 aMIUIMTYABI 3apsiia KOHJIEHCATOPa C bu6morexa [IOK
) aMIUTMTY10M CHJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJIe0aTeIbHOM KOHTYpE
34 3aKOH COXPAaHEHUsI SHEPTUU B bubmmorexa [{OK
' U7ieaJbHOM KOJIe0aTeNbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarouue 3J1eKTPOMarHuTHbIE
35 KOJI}(;6aHI/I$I Boin >Kp CHHbIE bubmmorexa [JOK
' ' YA https://m.edso0.ru/5e668619
AIIEKTPOMATHUTHBIE KOJICOAHHUS
Ilepemennslii TOK. Pesucrop u
36 KOHJEHCATOP B LEITH IEPEMEHHOI'O bubmioreia LIOK
' A pr i p https://m.eds00.ru/84836152
TOKa
37 Kartymika "HIyKTUBHOCTH B LIE€NHU bubmmorexa [IOK
' MEePEMEHHOr 0 TOKa https://m.edsoo.ru/cfa307af
a8 3akoH Oma IS 3JIEKTPUYECKON bubmmorexa [IOK
' [EeNMY IEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOoOIIHOCTh TEPEMEHHOI'0 TOKA.
N bubmmoreka [IOK
39. AMIIMTYIHOE U JEHCTBYIOIIEE

3HAYCHUEC CUJIbI TOKA U HAIIPSIKCHUA

https://m.edsoo.ru/lcac6c4c
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Bbu6morexa IIOK

40. P 7
CIOHAME B STCKTPHTCCKOR TenH https://m.edso0.ru/087506df
Wneanbubiid Tpanchopmatop.
A1 IIponsBoacTBo, nepenayda u bu6mmoreka [IOK
' HOTPEOIICHUE DIEKTPUIECKON https://m.eds00.ru/f97418ae
SHEPrUuu
OKOJOrM4€eCcKue pUCKH MPH
IIPOU3BOICTBE DJIIEKTPOIHEPT UM,
42 Kp BT I:l chonb30§aHHﬂp Bubmrorexa [IOK
' YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUHU B MTOBCEIHEBHOU
JKU3HU
bu6moreka [JOK
43, Pemenue 3ana
HICHHE 3a%ad https://m.edsoo.ru/7cab59f8
O00011IEHNE U CUCTEMATH3AIHS
N bubmmoreka [IOK
44, 3HAHUU 10 TEME
" " https://m.edso00.ru/401024a9
DIeKTpOMarHUTHBIC KOJIeOaHUs
MexaHnyecKue BOJTHEI.
45 XapaKTEePUCTUKN MEXaHNUECKUX bubmiorexa LHOK
' paxtep https://m.edso00.ru/a58e109f
BOJIH
46 CBolicTBa MEXaHUYECKUX BOJIH Bubmorexa [IOK
' https://m.edso00.ru/d9ae1000
bu6moreka [IOK
47. 3Byk. XapakTepuc 3ByKa
YK PAKTCPHCTHIH SBYK https://m.edso0.ru/138b6f09
HNudpa3Byk 1 yIbTpa3ByK.
48 I iPOBoz 3ar yﬂ3H§HHey Bubmorexa LIOK
' Y vp https://m.edso0.ru/7380038f
OKpY’KaroIen cpeibl
DNIeKTpOMarHuTHBIC BOJHBI.
bu6moreka [JOK
49. N3nydyeHne 35eKTpOMarHuTHBIX

BOJIH

https://m.edsoo.ru/714e5dbl
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3H€pFI/I$I SJICKTPOMArHuTHLIX BOJIH.

Bbub6morexa IIOK

50.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >7€KTPOMAarHUTHBIX BOJIH.
51 [IpumeHeHue AIEKTPOMATrHUTHBIX bubmorexa [IOK
' p P https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIIUTIBEI paAKOCBSI3U U
5y TeneBuaeHUs. Paguomokaus. bu6moreka [JOK
' DIIEKTPOMarHUTHOE 3arpsi3HEHHE https://m.edso00.ru/9f96f1f8
OKpY’KarOIlen Cpeibl
53 KonTponbsHas pabora mmo reme bu6morexa [IOK
' "Konebanus v BoJHBI" https://m.edso00.ru/4f7985a0
54 Caer. 3aK0H NMPSAMOJIMHEUHOT O bubmmorexa [IOK
' pacrpocTpaHeHus CBeTa https://m.eds00.ru/f9566406
cg Ortpaxxenue ceeta. [Inockoe bu6morexa [IOK
' 3epkaiio. Chepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenne cBera. AGCOTIOTHBII
1 OTHOCHTEIILHBIM MOKa3aTelb
56 npenomiieHus. [lonHoe BHyTpeHHEE bubmorexa HOK
' P ’ . YIP https://m.edsoo.ru/bc2e55cd
orpaxeHue. IIpenenpHblil yroiu
MOJIHOT'O BHYTPEHHETO OTPAXKEHUS
Pemienuie 3a1ay Ha MpuMeEHEHUE
57 3aKOHOB OTpaKEHUS U IIPEITOMIIEHUSA bubmorexa [JOK
' P P https://m.eds00.ru/49d830a9
CBETa
Xon nyuei B mpusme. Jucnepcus
. bu6mmoreka [JOK
58. cBeta. CIOXKHBIN coCTaB Oe51oro
https://m.edsoo.ru/d8elc3be
cBeta. I{Ber
59 JInn3zel. dokycHOE paccTosiHUE U bubmumoreka [IOK

OIITUYCCKas Cuja JIMH3bI

https://m.edso00.ru/60441359
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[TocTpoenune n300pakeHUit B TMH3AX

Bbub6morexa IIOK

°0. U UX CUCTEMax. YBEIUYCHHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemienne 3a1au Ha mocTpoeHue
61. I/1306pa>KeHI/II[I71, nonyqaelamx C bubmmorexa LIOK
https://m.edso00.ru/5a868f09
MTOMOIIIBIO JINH3
62. I'ma3 kak ontudeckasi cucreMa Brbmorexa LIOK
https://m.edsoo.ru/ecd480a2
63, CkopocTh CBETa U METOJIBI €€ bu6morexa [IOK
HU3MEpEeHUs https://m.edso0.ru/f32aab06
bubmmorexa [IOK
o4. Hucniepens ceta https://m.edsog ru/lel6ec6e
bubmmorexa [IOK
0> Hurepdepenuns caera https://m.edsog ru/5fc0c638
KorepenTHbie HCTOYHUKH. Y CIIOBUS
66. HaOJI01IeHUS] MAKCUMYMOB U brbmorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubmmorexa [{OK
o7. Hpumenenne nuTepgepenH https://m.edsog ru/668edbc8
bubmmoreka [JOK
68. | Jlubpariuis cheta https://m.edsogrullzed04b5
69, Jubpakunonnas pemérka. Y cioBue bubmotexa IIOK
Ha0II0ACHUS TJIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
2. [TorepeyHOCTHh CBETOBBIX BOJIH. bu6motexa [IOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
71. CBeTOoBBIC SIBJICHUS B IIPUPOIE Bu6mmorexa [IOK
https://m.edso0.ru/0b36363d
7y, O06o0mIeHne u CUCTeMaTH3aUS bubmmorexa [{OK

3HaHui mo teme "OnTuka"

https://m.edso0o.ru/8a14748b
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KonrtposnpHas pabota o reme

Bbub6morexa IIOK

73 «Onruka» https://m.eds00.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH
- KJIACCUYECKOM MEXaHUKU. 3aKOHBI bu6mmoreka [JOK
ANEKTPOANHAMHUKY U IPUHLIUIT https://m.edso0.ru/c9bd77cb
OTHOCUTEIHLHOCTH
- [ToctynaTel cenuanbHON TEOPUU bu6moreka [IOK
OTHOCHUTEIIBLHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeodpasoBanus
26 JlopeHna. Y cioBue NpuUMHHOCTH. bu6motexa [IOK
OTHOCUTEBHOCTh https://m.edso00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJlJIeHI e
BPEMEHU U COKpAILlEHUE JUTUHbI
77, DHeprus 1 UMIyJIbC bu6mmorexa [IOK
PEISTUBUCTCKON YaCTULIbI https://m.edso00.ru/853a64fc
CBs13b Macchl ¢ 3HEpruei u
78. HMITYJIbCOM PEIATUBUCTCKON brbmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TTOKOS
79. PaBHOBECHOE TEIIIOBOE U3IIYy4CHHUE bubamorexa LIOK
https://m.edsoo.ru/f54035a5
but6moreka [JOK
80. 3axon cMemcrns Brna https://m.edsoo.ru/1c5ff752
81 I'umote3a M. Ilimanka o KBaHTax. bu6moreka IIOK
doToHBI https://m.edsoo.ru/a5ffa218
82. OHeprus U UMITYyJIbC (POTOHA Bu6mmorexa [IOK

https://m.edsoo.ru/7fh307ec
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®otoadpdext. OnbiThl A. T

Bbub6morexa IIOK

83.
CroneroBa. 3akoHbl poToddhdeKTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue D eliHa
84 @(I:Tz:@I(;)iKTaH?ITTa(I:/I}Il{aﬂﬂrHZHH a" brbmorexa LIOK
) 0P patiuil https://m.edsoo.ru/01ef4556
doTtorhdekra
g5 JaBnenwne ceera. OmbiTol 1. H. bubmmoreka [IOK
' JleGenena https://m.edsoo.ru/64b4f966
86 BosHOBBIE CBOIICTBA YacTH bubmmorexa LHOK
' H https://m.edsoo.ru/f59cfcec
Bonur! ne bpoitng. JIauHa BOJIHEBL A€
87 b OfIJI?III[/I al?;Me Bl §6nacm ! bubmorexa LHOK
' p p p _ https://m.edsoo.ru/5df8bafl
JIOKAJIM3alliY ABYKYIICH CS YaCTUIIBI
88 KopryckynapHo-BOJIHOBOU ayaIu3M bubmotexa [IOK
) PHYCKYIAP a4 https://m.edsoo.ru/8ccab62a
29 Judpakuus 3JeKTPOHOB Ha bu6morexa [IOK
' KpUCTaJIaxX https://m.edso0.ru/30dbal8c
Crnenuduka n3mepeHuii B
90 mukpomupe. CoOTHOIIECHUS bubmorexa HOK
' POMHPE. . https://m.eds00.ru/65783dec
HeonpenenéHHocrei [eiizenOepra
bu6moreka [IOK
91. P
CIICHHE rPAdUTCCKIX 3a/a1 https://m.edsoo.ru/e70195bd
KouTposnsaas padbora o TeMaM:
92 ”OCHEBLI CTOp" "KopmyckynsapHo- bubmnorexa HOK
' y S PHYCEYP https://m.edsoo.ru/c3de891a
BOJTHOBOU Jyajn3M
OIBITHI 110 UCCIICTOBAHUIO CTPOCHUS
bubmmoreka [IOK
93. aroma. [Inanerapuast Mojienb aToma

Pesepdopna

https://m.edsoo.ru/312b750a
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Bbu6morexa IIOK

24 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
95, Buasl ciektpoB. CriekTp ypoBHEH bubmmorexa [{OK
SHEPruy aToMa BOAOPOJA https://m.edsoo.ru/cf74blla
9. CHOHTaHHOE U BBIHYX/IEHHOE bu6mmoreka [IOK
U3IIy4ECHHE CBETA https://m.edsoo.ru/f945d85¢c
but6mmoreka [JOK
o7 Jazep https://m.edsoo.ru/2288a0c4
HyxnonHast monens siapa
98. IeiizenOepra-MBanenko. 3apsa u bubmmorexa [IOK
MaccoBO€ YMCIIO siapa. M30Torbl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTB
3aKOH paJuOaKTUBHOIO pacnaja.
CBoiicTBa HOHU3HU €ro
99. H3Ty4YECHUS. Bnnmfp}lféo B buomorexa [JOK
https://m.edsoo.ru/aab98bef
pPaOaKTUBHOCTH HA JKHUBBIC
opraHusMsl. JlozumeTpus
DHeprus CBs3M HYKJIOHOB B sJIpeE.
SAnepnsie cuibl. [ledekt maccsl
spa. SnepHble peakuun. SAnepHoie
100. pCEKTOpBI.pHpOé)JIeMLI " bubamorexa LIOK
https://m.edsoo.ru/ff1758d0
YIPABIISIEMOT O TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOIrMYECKUE aCleKThl
pa3BUTHS SAEPHOM SHEPreTUKU
Metonb! peructpanuu u
MCCJIEIOBAHUSI 3JIEMEHTAaPHBIX
Bbub6morexa IIOK
101. | yactuu. @yHAaAMEHTAJIbHBIE

B3aUMOJIENCTBHS. baproHbI, ME30HBI
u nentoHsl. [Ipencrasienue o

https://m.edsoo.ru/l1ac08a5hb



https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

CranpgaprHoi monenmu. KBapk-
IJIIOOHHAS! MOZIETIb aJPOHOB

®dusnka 3a npeaenamu CtaHaapTHOU
Monemu. Témuas maTepust U TEMHAs

bu6mmoreka [JOK

102. sHeprus. EnnHcTBO mznueckoit https://m.edso00.ru/c026fd37
KapTUHBI MUpa
103, Otansl pa3BUTUSA ACTPOHOMUH. bu6moreka [IOK
3HaueHue aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMeHMMOCTh 3aKOHOB (PU3UKH
1oa. JUTs1 OOBSICHEHUS TTPUPO/IBI but6moreka [JOK
KOCMHAYECKUX 00BEKTOB. MeToabl https://m.edsoo.ru/39c44028
aACTPOHOMMYECKUX M CCIIeIOBAaHUNA
CoBpeMeHHbIE ONTHYECKHE
105. TEJICCKOIILI, paIUOTEIIECKOIIDI, bubmiorexa TIOK
https://m.edsoo.ru/4877aale
BHeaTMOocC(hepHast aCTPOHOMUS
Bun 3sé3guoro Heba. Co3pesaus,
106. SIpPKUE 3BE3]IBI, IIAHETHI, UX bubmorexa HOK
https://m.edsoo.ru/aac588eb
BUIMMOC JIBUKCHUE
Conneunas cucrema. CoJHIIE.
107. ColtHeUHAsT aKTUBHOCTb. H:TO‘-IHPIK buomiorexa [JOK
. https://m.edsoo0.ru/22748eb4
sHepruu CojHLa U 3B€37
3BE3/1BI, X OCHOBHBIC
108. XapakTepucTuku. Jluarpamma bu6motexa [IOK
"CrieKTpaJbHbIN KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"
100. 3Be34bI TIIABHOMN Bbu6morexa IIOK

OoCJICA0BATCIbHOCTHU

https://m.edsoo.ru/b3ch766¢
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BuyTrpenHnee ctpoeHue 3BE31.
CoBpeMeHHbIE TPEACTaBIECHUS O

110. POUCXOXKICHUHU U DBOIIOLAU bubmotexa [JOK
. https://m.edsoo.ru/d09da494
Connia u 3BE311. DTanbl KU3HU
3BE3]
Muneunsii [1yTe — Hama
111. | Tamaxtuka. Tunel ranaktuk. Y€pasie Bu6mmorexa [IOK
https://m.edsoo.ru/7cd10a0a
JBIPBI B SIAPAaxX TaJIaKTHK
Bcenennas. Pacmpenue
11, Bcenennoii. 3akon Xa06:ma. Teopus bubmmorexa [IOK
Bbosnbioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4EHUE
113, MacmirabHas CTpyKTypa bu6morexa [IOK
Bcenennoii. Meraranaktuka https://m.edsoo.ru/ce234633
114, Hepeménnsie npoOiemsl bu6mmorexa [IOK
aCTPOHOMMH https://m.edsoo.ru/d37d9ffe
O06o01eHue u cucTeMaTH3aIus
3HaHUU. Ponb GU3MKK U acTpoHOMUU
115, B SKOHOMHYECKOH, bubmmoreka [IOK
TEXHOJIOTHYECKOM, COIIUAILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKON chepax nesTeNbHOCTH
YesioBeKa
O06o0mIeHne u cucTeMaTH3aUs
116. 3HaHuil. Pons u mecto Qusuku u bubmorexa [IOK
aCTPOHOMHH B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
Hay4YHOH KapTUHE MUDPA
O00011IEHIE U CUCTEMATH3AIHS
. . bubmumoreka [IOK
117.| s3unanwmii. Pons ¢usnueckoit Teopun B

(hOopMHUPOBAHUHU MTPEICTABICHHH O

https://m.edsoo.ru/e7d400f4
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¢bu3nyecKkoil KapTHHE MUPA, MECTO
($u3HYeCcKoi KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX
€CTEeCTBEHHO-HAaYYHBIX
NpeJCTaBICHUN O IPUPOJIE

118 O06o0mIeHNe ¥ CHCTEMaTH3 AU bubmmoreka [JOK
| 3uanwmit mo Teme "Kunematuka" https://m.edsoo.ru/4e31b507
119 O0o01IeHe U CUCTeMaTH3AIUS bu6moreka [JOK
| 3Hanwi o teme "JIunamuka" https://m.edsoo.ru/2dfbafcs
O0001IeHNE U CUCTEMAaTH3aLH
120 3HaHu# 1o TeMe "CraThuka TBEPAOro bubmmorexa LIOK
' " P https://m.edsoo.ru/3cca482e
Tena
O0600111eHHE U CUCTEMATH3AIIHS
121 3HaHUH 110 TeMe "3aKOHBI bubmorexa LIOK
' | https://m.edsoo.ru/32a4d1a0
COXPaHEHUS B MEXaHUKE
O00011IEHHE U CHCTEMATH3ALIHS
122 3HaHUM 1Mo TeMe "OCHOBBI bubmmoreka [IOK
| MonekynsIpHO-KMHETHYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O0600111eHHE U CHCTEMATH3AIIHS
123 3HaHui 1mo reme "TepMoauHaMHuKa bubmorexa LIOK
' 'I,) ' https://m.edso0.ru/c63f7¢10
TennoBeIe MaITMHBI
O0001IeHNE U CUCTEMAaTH3aLU
124 3HaHUM 1Mo TeMe "ArperaTHbie bu6motexa [IOK

cocTosHUA BelecTBa. Pa3oBbIe
nepexoipl"

https://m.edsoo.ru/1d36b5b1
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O0001IIEHNE U CUCTEMATU3AIHS

125 3HAHUH 110 TeMe "DIEKTPUUECKOE Brbmmorexa OK
' | P https://m.edsoo.ru/3bfodefd
ojie
O0001IeHNE U CHCTEMAaTH3aLH
126 3HaHuil o teMe "TloCcTOIHHBIN Bubmorexa [IOK
' . https://m.edso0.ru/71453ee6
SJIEKTPUYECKHI TOK
O00011IEHNE U CUCTEMATU3AIHS
127 3HaHUM 110 TeMe "TOKM B Pa3IMUHBIX Bubmiorexa LIOK
' .\ P https://m.eds00.ru/3d40077a
cpenax
128 O0001IeHNE U CUCTEMAaTH3aLH but6moreka [JOK
|  3HaHwmit mo reme "MarauTtHoe mnoJje" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O0001IEeHE U
129 CI/ICTEMB,TI/I3Z§I/I$I 3HAHUU II0 TEME Bubmorexa [IOK
o, | https://m.eds00.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKIIHSI
PesepsHblil ypok. O000mEenHNe 1
130 CI/ICTI;MaTm:p 1581 3H8.HI/II§H 10 TEME Bubmorexa HOK
o, B . https://m.edso0.ru/d6310bfd
MexaHnueckue KojeOaHus
PesepBHbIii ypok. O0o0meHue u
131 crucTeMaTu3alys 3HaHU# 10 TeMe but6mmoreka [JOK
"|  "MexaHuueckue u https://m.edso00.ru/96a7a2dd
3JIEKTPOMAarHUTHbHIE BOJHBI"
PesepBHrlii ypok. O0001MIEHNE U
132 CI/ICTIC)MaTI/ISE}l]pI/ISI 3HAHUU 110 TEME Bubmorexa LIOK
N . B https://m.edsoo.ru/52ad1603
Omnruka
PesepBHrlii ypok. O0001mIEHNE U
P P N Bbu6morexa IIOK
133.| cucreMmaTu3amuys 3HAHUH 10 TEME

"OcHoBBI CTO"

https://m.edsoo.ru/5beclc65



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65

PesepBHbiii ypok. O6001IeHNHE 1
CucremaTus3anus 3HAHHUHU II0 TEME

Bbu6morexa IIOK

134.
"KopnycKkysspHO-BOJIHOBOM https://m.edsoo.ru/f7c¢59d38
nyanusm"
PesepBHbiii ypok. O600menue u
135 CI/ICTIe)MaTI/ISZIII)I/IS[ 3HAHUU 110 TEME bubmorexa HOK
o, | https://m.edsoo.ru/1f511654
®unznka atoma
PesepBHbiii ypok. O000mieHue 1
136 crucTeMaTu3alys 3HaHU# 110 TeMe bu6moreka [JOK
| "®dwuzuKa aTOMHOIO sjpa u https://m.edso0.ru/905c5ce0
AJIEMEHTapHbIX YacTul"
DU3NYECKUIN TPAKTUKYM IO TEME
137 "UccnenoBanue MarHUTHOTO TTOJISI bubmiorexa [JOK
' A | https://m.edsoo.ru/67361aef
MOCTOSHHBIX MarHUTOB
138.| IlpakTukyMm Mo peleHuro 3aaa4
139 Ou3nyecKnii MPakKTUKYM 10 TeEME bu6morexa [IOK
" | "Usmepenwue cuibl Ammepa" https://m.edsoo.ru/fcae91e9
140.| IlIpakTHKyM IO pelIeHHIo 3aaa4
Pu3nyecKuil MPaKTUKYM 110 TEME
141. | "HccnemoBaHue SIBJIEHUS https://m.edsoo.ru/c36658da
AJIEKTPOMArHUuTHOM MHIYKIUK"
142. | TlpakTHKyM IO PEUICHUIO 33134
143.| IlpakTuKyM IO PEIICHUIO 3a7a4
@u3nyecKuil MPaKTUKYM 110 TEME
144 "UccnenoBanue sIBJICHUSI bubmorexa HOK
' f https://m.edso0.ru/b8fb6391
CaMOMHTYKIIUHT
145. | IlpakTuky™ IO pelIeHHUIO 3a1a4
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@u3nyecKkuil MPaKTUKYM 110 TEME
"N3mepeHue rnepruoaa cBOOOTHBIX

Bbu6morexa IIOK

146.
KOJICOAHHI HUTSHOTO U MIPYKUHHOTO https://m.eds00.ru/5d159d35
MasTHUKOB"
147.| TIlpakTHKyM IO pelIeHHIo 3a1a4
148. | IlpakTHKyM IO PELICHUIO 33134
DuU3NYECKUN NMPAKTUKYM 110 TEME
149 "IIpeobpa3zoBaHue SHEPTUU B Bubmmorexa [JOK
' peodP I,), https://m.edso0.ru/a28026bd
NPYKUHHOM MasiTHUKE
150. | IIpakTHKyM IO pEUIeHUIO 3a1a4
DU3NYECKUIN TPAKTUKYM IO TEME
"HccnenoBanue nNepeMeHHOro Toka
151 yepe3 MOCIea0BaTENBHO bubmmorexa [JOK
' p N A https://m.edso00.ru/89dc2d90
coelMHEHHbIE KOHJEHCATOoP,
KaTyIlIKy U pe3ucrop"
152.| IlpakTHKyM IO pelIeHHIo 3aaa4
Pu3nyecKuil MPaKTUKYM 110 TEME
153 "N3yueHue napamMmeTpoB 3ByKOBOM Brbmorexa LIOK
' v | pametp 4 https://m.edsoo.ru/b100661a
BOJIHBI
154.| TIlpakTHKyM IO pelIeHHIO 3a1a4
PuU3NYECKUN MPAKTUKYM 110 TEME
155 "N3mepenue H(I))KaSaTe}J]ISI Bubmuorexa LIOK
' P . https://m.edsoo.ru/42569eal
MIPEJIOMJICHHS CTEKIIa
156. | IlpakTHKyM IO pEUICHUIO 3a1a4
DU3NYECKUIN TPAKTUKYM I10 TEME
157 "N3mepeHne GOKyCHOT'O pacCTOSHUS bubmmorexa [JOK
' P Y | P https://m.edsoo.ru/b879fb3f
paccenBaroIInX JNH3
158.| IlpakTuKyM IO peleHuIo 3aaa4
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159.

@u3nyecKkuil MPaKTUKYM 110 TEME
"HaGnroaenue nudpaxkiuu,
UHTEep(EepeHIINN U MO PU3aLUN
cBeta"

Bbu6morexa IIOK
https://m.edsoo.ru/8b7ac737

160.

IIpakTuKyM IO pelIeHno 3a1a4

1e61.

Pu3nuecKuil MPaKTUKYM 110 TEME
"Onpenenenue UMIyJbca U SHEPTrUu
PENATUBUCTCKUX YaCTUIL (110
¢doTorpadusmM TPEKOB 3apsKEHHBIX
YaCTHUIl B MATHUTHOM T10J1€)"

bu6moreka [JOK
https://m.edso00.ru/63756c47

162.

[TpakTUKyM MO pEHICHUIO 3a/1a4

163.

@u3nyeCcKuil MPaKTUKYM 110 TEME
"N3mepenne nocrossHHou [liianka Ha
OCHOBE MCCIIEIOBAHUS
dotordhdekra”

bub6morexa IIOK
https://m.edsoo.ru/eb916f82

164.

[IpakTHKyM IO pelIEHUIO 3a/1a4

165.

[IpakTuKyM IO peleHuro 3a1a4

166.

Pu3nuecKuil MPaKTUKYM 110 TEME
"NccnenoBanue criekTpa
pa3peKEeHHOr 0 aTOMapHOTO
BOZIOPOJIa U U3MEPEHUE MTOCTOSTHHOM
Pun6epra"

bu6moreka [IOK
https://m.edsoo.ru/ec651eb8

167.

IIpakTuKyM 11O peLIEHUIO 3a1a4

168.

DU3NYECKUIN TPAKTUKYM IO TEME
"UccnenoBanue paanoakTUBHOTO
(oHa C UCITOIB30BAHHEM
nozumerpa"

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

169.

IIpakTukyM IO pelIeHno 3a1a4
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@u3nyecKkuil MPaKTUKYM 110 TEME
"HabGnroneuus 38E€31H0ro0 Heba
HEBOOPYKEHHBIM I'JIA30M C
UCIOJIb30BaHNEM KOMITBIOTEPHBIX
170. MPUIIOKEHUH JIIS1 OIIPEEIICHUS
MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro noyIapus u
spkue 3BE311b1"

bu6mmoreka [JOK
https://m.edso00.ru/1072021e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM NPOI'PAMMBI10 KJIACC

Kon
NpoBEPsIEMOro
pe3yJjbTara

10.1

IIpoBepsieMble mpeAMeTHBIE Pe3y1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeIbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

JleMOHCTpUpOBATH HAa MPUMEPAX POJb U MECTO PU3UKU B (OPMHUPOBAHUU
COBPEMEHHOW HAYYHOUN KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B TPAKTUYECKOM €SI TEIbHOCTH JIOEH

10.2

VYYuTHIBaTh TPAHUIBI NPHUMEHEHUS HM3YyYEHHBIX (PU3MUECKHX MOJEINEH:
MaTepualbHas TOYKa, HHEpLUHUaJbHAas cucremMa oTcuéra, abCONOTHO
TBEPIOE TEJIO, UACAIBHBINA ra3; MOJEIU CTPOCHHS ra30B, KUIKOCTEH U
TBEPABIX TEJI, TOYCYHBIM DJJEKTPUYECKUH 3apsl — IpU PELICHUHU
du3nyeckux 3aaad

10.3

PacnosnaBate ¢Qusnueckue siBIeHHS (MPOLECCH) U OOBICHITH HUX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISPHO-KHHETHYECKOH Teopuu
CTpOGHHS  BeEmeCTBA M  DJIEKTPOAMHAMHKHU:  PaBHOMEpPHOE U
pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBU)KEHUE, CBOOOIHOE MajJeHue Tel,
JBUKEHUE 110 OKPY>KHOCTH, MHEpLUs, B3auMojeiicTBue Tei; audpdysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHUE KUKOCTEH U TBEPIBIX TEII, U3BMEHEHUE
o0béMa Tem Mpu HarpeBaHWM (OXJIAXKIEHWHU), TEMJIOBOE DPAaBHOBECHE,
HUCIIapCHUC, KOHACHCAIUA, IUIABJICHUC, KpuUCTaJUIM3alus, KHUIICHUC,
BJIAXKHOCTb BO3aYyXa, MOBBIIICHUE OABJICHUA ra3a IpHu €ro Harp€BaHWu B
3aKpPBITOM COCYZE, CBSI3b MEXKIY IapaMeTpaMH COCTOSHHUS Tras3a B
U30MpoIleccax; EKTPU3AIUs Tell, B3aUMOJIeH CTBUE 3aps/10B

10.4

OnuchiBaTh  MEXaHMUYECKOE  JIBIJKEHHE, HCHONb3ys  (U3HUECKue
BEJIMYMHBL: KOOpPAWHATA, IyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE,
Macca Teja, CUJia, UMITYJIbC Tella, KHHETUIeCKast YHePrus, MOTCHIIHATbHAS
SHEPrus, MeXaHuueckast padboTa, MEXaHM4eCKasi MOILHOCTb; IPH O CAaHUU
MPaBHILHO TPAKTOBATh (PU3MUECKUN CMBICIT MCIOJIE3YEMBIX BEIUYUH, UX
0003HAUCHUA U EIUHUIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLINE TAHHYIO
(GU3NYEeCKyI0 BEIMYNHY C IPYTUMU BEIUYUHAMUI

105

OnuchiBaTh M3y4YEHHBIC TEIUIOBBIC CBOMCTBA TENl M TEIJIOBBIC SIBJICHUS,
UCIO0JIb3Ys (PU3UYECKUE BEIMUMHBL: IAaBJIICHHUE T'a3a, TEMIIepaTypa, CPpeaHss
KMHETUYeCKass  JHEPrusi  XaOTHYECKOro  JBIDKEHUS  MOJICKYJI,
CpEeIHEKBaIpaTHYHASI CKOPOCTh  MOJICKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTpPEHHsISl dHEprus, padora rasza, KodpPuImeHT moysie3Horo IelCTBUs
TEMJIOBOTO JABUTATEIIS; TIPU ONMCAHUH TPABUIIBHO TPAKTOBATH (PU3UYSCKHIT
CMBICJI UCTIOJIB3yEMBIX BEIUYMH, UX 0003HAYEHUS M €IUHHIIBI, HAXOIUTh
GbopMyIIBI, CBA3BIBAIOIIME JAHHYI (U3MUECKYIO BEIMYHMHY C APYTUMHU
BEJIMYMHAM




10.6

OnuceiBaTh  U3y4EHHBIE JJIEKTPUYECKHME CBOMCTBA  BEIIECTBA U
IEKTPUYECKHE SIBJICHUS (IIPOLIECChI), UCTIOb3Ys (PU3NYeCKUEe BEINYUHBIL:
JNIEKTPUUECKUI 3apsijl, 3JIEKTPUUECKOE I10JIe, HANpPSHDKEHHOCTb I10JI,
NOTEHIWaJ, Pa3HOCTb IOTEHIHUAJIOB; IpPU OINHCAHUU IPABUIBHO
TPAaKTOBaTh  (DUBMYECKHH  CMBICH  HCIONB3YEMBIX  BEIUYMH, HX
0003HAYECHUS U eIUHMIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GU3HUECKyI0 BEITMUUHY C IPYTHMHU BEJIMYMHAMU

10.7

aHAJTM3UPOBAaTh  (PU3WYECKUE TPOLECCHl U SBJIICHUS, HCIOJB3Ys
dbusnueckre 3aKOHbI M MPUHITUIIBL: 3aKOH BCEMHUpPHOTO TsroTeHus, |, Il u
Il 3axonbl HhIOTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOW dHEPruH, 3aKOH
COXpaHEHUS HMIYJIbCa, MPUHUUN CYNEPHO3UIMU CHJI, TPUHIHUII
paBHONPAaBUS  MHEPUHAIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b
CpeqHel KHHETUYECKOW OHHEPIHMM TEIJOBOrO JBMXKEHHUS MOJIEKYd C
aOCOJIOTHON TeMIlepaTypoil, MEPBBIM 3aKOH TEPMOIWHAMHKHU; 3aKOH
COXpaHEHU JIEKTPUYECKOr 0 3apsaa, 3akoH KyJloHa; mpu 3ToM pa3ymyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHE U
ycioBus (TpaHUIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHAT, OCHOBHBIC MPHUHIUIBI JACHCTBUS MAIlUH, NOPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh yCJIOBUA HUX 0O€30MacHOro
WCII0JIb30BaHUs B IOBCEIHEBHON )KU3HU

10.9

BremomHATE SKCIICPUMCHTBI IO HMCCIICAOBAHUTIO (bl/ISI/I'-IeCKI/IX SIBIICHUH M
IIPOLIECCOB C MCIIOJB30BAHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHUN; NpHU
3ToM (opMmyiaupoBaTh MpoOieMy (3adady) W THUIOTE3y Y4eOHOro
9KCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 NMPEIJIOKEHHOT'O0 000PYyI0BaHUS,
MPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOABI

10.10

Ocy1iecTBIATh MpsAMbIE M KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEIHYNH;
P 3TOM BbIOMpaTh ONTHUMAJILHBIA CIIOCOO M3MEPEHUs U HCHOJb30BaTh
M3BECTHBIE METO/BI OLICHKHU ITOTPEITHOCTEH U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MYECKUMHM BEIMYMHAMU C
UCIOJb30BAaHUEM IMPSAMBIX M3MEPEHUH; NpPU HTOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCUpOBaTh pPE3yJbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
¢u3nyecKuX BEIMYMH B BUJE TAaONMIl U rpauKOB, J€IaTh BBIBOABI IO
pe3yabTaTaM UCCIIEA0BaHUS

10.12

ColmroaTh npauiia 6€30MacHOro TPy/a MPH MPOBEACHUN HCCIICTOBAHUN
B paMKax Y4eOHOro OKCIIEpUMEHTa, Y4eOHO-HMCCIEN0BATCIIbCKOH U
HPOCKTHOM EATSILHOCTH C UCIIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOMCTB
U TabOPaTOPHOTO 000y TOBAHUS

10.13

Pemate pacu€THble 3ajjaud C SBHO 3aJaHHONW (U3NYECKOM MOJeiblo,
UCMOJb3Ys (pr3HuecKre 3aKOHbI U IPUHITUIIBI; HA OCHOBE aHAJIN3a yCIIOBUS
3aJja4M BbIOUPATh PU3NUECKYIO MOJIENb, BBIEIATH (PU3MUECKHUE BEIUYNHBI
u GopMynbl, HEOOXOAUMBIE I €€ pelIeHHs, MPOBOAUTh PacuéThl U
OLIEHUBATh PEaJbHOCTh MOMYYEHHOTO 3HaUeHUS (PU3NYECKOM BETMUUHbI




10.14

Pewats Ka4€eCTBEHHbIE 3a7a4u: BBICTPaUBaTh JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIEMOYKY PACCYKIECHUW C ONOPOM Ha HM3Yy4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHHUS

10.15

Ucnonp3oBaTh mpu  pemieHud  y4eOHBIX  33Jady  COBpPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTHMH JUIS  TOMCKAa, CTPYKTYpHpPOBaHUS,
MHTEpIpETallud M TMPEACTaBIEHUs Y4yeOHOH U Hay4YHO-TIOMYJISIPHOM
uHbOpMAIH, TOJYyYEHHOM M3 Pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH NOJTyYaeMyr0 HH(OPMAIUIO

10.16

[IpuBoauTe mnpuMepsl BKJIaJAa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GHU3MKOB B pa3BUTHE HAYKH, O0BSICHEHUE ITPOIIECCOB OKPYKAIOLIET0 MHpa,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTH

10.17

Hcrnonp30BaTh TEOPETUUECKHE 3HAHKS 110 (DU3UKE B TIOBCEIHEBHOM JKU3HU
st o0ecriedeHuss O€30MacHOCTH TpH  oOpaleHuu ¢ mpubopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, JIJIsl COXPAHEHHUS 3I0POBbSI U COOJIIOICHUS
HOPM DKOJIOTHYECKOT0 TTOBEJICHHS B OKPYKAIOLIeH cpeie

10.18

PaGotate B rpymnme ¢ BBITOJHEHHEM pa3UYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATH Pa0OTy TPYIIIBI, PAIIHOHAILHO PACIPEALIATh 00S3aHHOCTH
U TUIAHUPOBAThH JIEATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJCKBATHO
OLICHMBATh BKJQJ KaXJAOr0 M3 YYaCTHUKOB TPYIIbl B pELICHUE
paccMaTpuBaeMou MmpooIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

111

IIpoBepsieMble npeIMeTHbIE Pe3y1bTATHI 0CBOCHHS 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3zoBaHus

JleMOHCTpUpOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (JOPMHUPOBAHUU
COBpEMEHHOI HayuyHOI KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKOW AESITENbHOCTH JIIOZEH, 1eIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MU Pa

11.2

YuuTeiBaTh T'paHUIBl NMPUMEHEHHUS] M3YYEHHBIX (PU3UYECKMX MOAENei:
TOYEYHBIM JJIEKTPUYECKUN 3apsl, snepHas MOZEIb aTOMa, HYKJIOHHAs
MOJIeNIb ATOMHOTO AJIpa U pelIeHnu GU3NUECKUX 3a7a4

11.3

PacnoznaBath ¢usnueckue sBieHHs (IPOIECCh) W OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJIEKTPOJJMHAMHUKHN ¥ KBAHTOBOU (PH3UKH: DJIEKTPUUECKAS
MPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aWMMOJICHCTBHE MATrHHUTOB, DJJICKTPOMAarHWTHAs WHIYKIIHS,
JIEHCTBME MAaTHUTHOTO TIOJISl HA TPOBOJITHUK C TOKOM M JBVIKYIIIUICS 3aPsiI,
AJIEKTPOMAarHUTHBIE KoJieOaHus u BOJIHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpakeHue, IpeomiieHHe, HHTepdepeHns,
Tudpakys U MOJISIpU3aIis CBETa, TUCIIePCUs CBETa, (OTOIIEKTPHUIEC KHI




s dexT (hoTorddexr), cBeTOBOE AaBlICHNE, BOSHUKHOBEHHU € JINHEHYATOT O
CIIeKTpa  aToMa  BOAOPO/AA,  CCTECTBEHHAss W MCKYCCTBEHHAas
paanOaKTUBHOCTb

11.4

OnuceIBaTh U3y4EHHbIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHE, MATHUTHBIE,
ONTUYECKHE, JJIEKTPUUYECKYIO TPOBOAMUMOCTh pa3IMYHBIX Cped) U
JNIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIONB3YysSd (HU3NUYECKUe
BEJIMYMHBL:  JJIEKTPUUYECKMM  3apsil, CUJla TOKa, AIEKTPUYECKOoe
HaNpsDKEHHE, JJEKTPUYECKOe CONMPOTUBIIEHUE, PAa3HOCTh MOTEHIIMANIOB,
O/1C, paborta Toka, MHAYKLHS MarHUTHOTO TOJs, cuiIa AMmepa, cuia
JlopeHnia, WHIYKTUBHOCTh KATYIIKH, OJHEPrUsl DJIEKTPUYECKOTO U
MarHUTHOTO MOJIeH, MepruoJ M yacToTra KojeOaHWH B KoyeOaTeTbHOM
KOHType, 3aps]l M CHJa TOKa B IIpoliecce TapMOHUYECKHX
UIEKTPOMArHUTHBIX Koje0aHuH, (POKYyCHOE pacCTOSHHE M ONTHYECKas
CHJIa JIMH3BI; IIPU OMMCAHUU IPABUIIBHO TPAKTOBATH (U3MUECKUI CMBICIT
UCTIOJIb3YEMBIX BEIMYMH, MX OOO3HA4YeHUS W CIMHHIBL, YKa3bIBaTh
(GOopMyIIbI, CBS3BIBAIOIIME AAHHYIO (U3MUYECKYI0O BEIWYMHY C APYTUMH
BEJIIMYMHAMU

11.5

OnuchiBaTh W3ydYCHHBbIC KBAHTOBBIC SIBJICHHS W MPOLECCHI, HCIOJb3YS
(Gu3nYecKue BEIHYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJHBI M 4YacTOTa CBETa, OHEPrHs M WMMIYJIbC (HOTOHA, TEPHOL
HoJTypaciiajia, SHEprusi CBsI3M ATOMHBIX S/I€P; MIPH OMHMCAHHH MPABUILHO
TPAaKTOBaTh  (DU3MYECKHA  CMBICH  HCIOJNB3YEMbIX  BEIUYMH, HX
0003HAYCHHUS U CIUHHIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOINUC TaHHYIO
(GU3HUECKYIO BEIMYMHY C JAPYTUMH BEIHYMHAMHE, BBIUUCIATH 3HAUYCHHC
(bU3NIECKON BETHUNHBI

11.6

AHanmu3upoBaTh (U3MUECKHE TMPOLECChl U  SBJICHUS, HCHOIb3Ys
¢usnyeckre  3aKOHBl M NpPUHOUIB:  3akoH  OMa,  3aKOHBI
II0CJIENI0BATENBHOIO U NapaJIEIBHOTO COECIMHEHMS IPOBOJHUKOB, 3aKOH
Hxoynas — JleHma, 3aKOH JJIEKTPOMAarHUTHOW HWHIYKIMHU, 3aKOH
IPSAMOJIMHEHHOrO PAaclpOCTPAHEHUsI CBETA, 3aKOHBbI OTPa)KEHUS CBETa,
3aKOHBI MIPEJIOMIIEHUS CBETa, ypaBHEHUE DHHIITEeNHHA A (poTodddekra,
3aKOH COXpPaHEHMsI DHEPrUM, 3aKOH COXPAaHEHUS HUMIYJbCa, 3aKOH
COXPaHEHUsSl JJIEKTPUUYECKOro 3apsiia, 3aKOH COXpPaHEHHsS MacCOBOTO
yyucna, NocTynatel bopa, 3aKOH paJuOaKTUBHOIO pacraja; MpU 3TOM
pa3iauyaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro MaTeMaTH4eCcKOe
BbIpaKEHUE U yCI0BUs (TpaHULlbl, 001aCTH) IPUMEHUMOCTU

11.7

OnpenensaTe HampaBJeHHE BEKTOpa HWHIAYKIUUM MAarHUTHOTO  IOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeH1a

11.8

CtpouTh U ONMHUCHIBATh U300PAKEHHE, CO37aBAEMOE TUIOCKUM 3EPKAJIOM,
TOHKOW JTUH30H

11.9

BBIMONHATE 3KCIIEPUMEHTHI IO UCCIIEAOBAHUIO (DU3UUECKUX SBICHUNA U
IIPOLIECCOB C HCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMM; IpHU
3ToM (opmynupoBaTh mpodieMy (3amady) W TUNOTE3y Y4eOHOro




AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000py10BaHUS,
MPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyuiecTBiATh NpsIMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMUNH;
IpU 3TOM BbIOMpaTh ONTHUMAJIbLHBIA CIOCO0 M3MEPEHUsl U HCIOJb30BaTh
W3BECTHBIE METO/IbI OLICHKHU MOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (DM3MYECKUX BEIUYHH C HCHOJIB30BAHHUEM
IPSMBIX H3MEPEHUI; IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJTYYCHHONW 3aBUCHMOCTH (PH3UYECKUX BEIMYUH B BHUIE
TaOIUI] ¥ TPpaUKOB, AENaTh BRIBOBI IO PE3yJIbTaTaM HCCIICTOBAHUS

11.12

ColGmoaTh paBuiia 6€30MacHOro Tpy/a MPH MPOBEACHUN HCCIISTIOBAHUN
B paMKaxXx Y4YeOHOro OKCIEpUMEHTa, Yy4eOHO-HCCIeNOBATEeIbCKOH |
NPOCKTHOW JESTEIbHOCTH C UCIIOIB30BAHUEM M3MEPHTEIBHBIX YCTPOHCTB
1 J1abopaTOpPHOrO 00OPYIOBAHUS

11.13

Pemarp pacu€THble 3a1auM ¢ SBHO 3aJaHHOM (U3MUECKON MOJENbIO,
UCMOJb3Ysl (prU3HUeCcKre 3aKOHbI U IPUHIIUIIBI; HA OCHOBE aHAJIN3a yCJIOBHS
3a/1a4u BEIOMPATh (PU3UIECKYIO MOJICIIb, BBICISATH (PU3NYECKHIE BEIIMUNHBI
u (GopMyIbl, HEOOXOAUMBIE ISl €€ pEelIeHMs, MPOBOAUTh Pacuérbl U
OLIEHUBATh PEaJIbHOCTh MOMYYEHHOTO 3HAUYCHUS (PU3NYECKON BETMIMHBI

11.14

Pematp KAa4eCTBEHHbIE 3a1a4u: BBICTPAUBATh JIOTUYECKU
HENPOTUBOPEUYMBYIO LIEMOYKY PACCYXKACHHM C OINOPOM Ha H3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

11.15

Hcnonb3oBaTh  Ipu  pelIeHMH  y4eOHBIX  3aJad  COBPEMEHHbBIE
UHPOPMAIIMOHHBIE TEXHOJOTMU JUId TIOMCKA, CTPYKTYypUpPOBaHUS,
UHTEpIIPETallMd W TPEACTABICHUS Y4eOHOW M HAayYHO-TIOMYJISIPHOM
UHPOPMAIINH, TOJTYYEHHOH W3 pPa3IUYHBIX HCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATH NOTYyYaeMyr0 HH(OPMAIUIO

11.16

00BACHSTE TIPUHIUIIBL e CTBUS MalllliH, HpI/I60pOB U TCXHHYCCKUX
YCTPOﬁCTB; pas3jimuaTrb YCIOBUSA HX 0e30IacHOr0 HCIOJL30BAHUSA B
HOBCCHHGBHOﬁ KH3HU

11.17

[IpuBoauTs mnpuMepsl BKJIaZa POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKd, B OOBSCHEHHUE IPOLECCOB OKPYXKAIOIIEro
MHpa, B pa3BUTUC TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS 1O (PM3HKE B IIOBCEIHEBHOM KU3HH
Juis  obecriedeHus] O€30MacHOCTH MpU OOpallleHuH ¢ mnpudopamu U
TEXHUYECKUMH YCTPOMCTBAMHU, JIJISI COXPAHEHUS 3I0POBbS U COOJIFOICHUS
HOPM 3KOJIOTHYECKOr'0 TOBEACHUS B OKPY’KaIOIIeH cpene

11.19

PaGotate B rpymnme ¢ BHITOTHEHHEM pPAa3UYHBIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATH Pa0OTy TPYIIIBI, PAIIMOHAILHO PACIPEALSIATh 00SI3aHHOCTH
U IUIAHUPOBATH JIEATENHOCTh B HECTAHJIAPTHBIX CUTYalMsX, aJIeKBATHO
OLICHMBATh BKJAJ KaXJOr0 M3 YYAaCTHUKOB TpPYNIbl B peUIeHUE
paccMmaTpuBaeMou mpodieMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kona nposepsiemoro

pa3iaejaa JJIEMEHT A

HpOBepﬂeMble JIEMEHTHBI COACPIKAHUSA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUA

11

®dusuka — Hayka o mpupopae. HayuHble MeTOJbI
MTO3HAHUS OKPY’KaIoIlIero Mupa. Ponb
9KCIEPUMEHTAa U TEOPUM B IPOLECCE IO3HAHUS
MPUPOJIbL. DKCIEPUMEHT B PU3UKE

1.2

MonemupoBanue  QU3MYECKHX  SBICHHH |
npoiieccoB. Hayunbie runore3bl. dusnyeckue
3aKOHbBI M TEOpUHU. ['paHUIBl NPUMEHUMOCTU
(¢u3nYeckux 3aKOHOB. [IpMHIMII COOTBETCTBUSI.
Ponrp m wmecro ¢usuku B (GOpMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B
MPAaKTUYECKON JIEATEIILHOCTH JIIOJ e

MEXAHUKA

###Par#t##KUHEMATHUKA

211

Mexannueckoe  aBmxkeHue. OTHOCHUTEILHOCTH
MexaHuueckoro ABrxkeHus. Cucrema oOTCUéTa.
Tpaextopus

21.2

[lepemenienune, ckopocTb (CpenHsAs CKOPOCTb,
MTHOBEHHAs CKOPOCTb) u YCKOpEHHE
MaTepHaHBHOﬁ TOYKH, HX IPOCKIHHU HA OCHU
cucteMbl KoopauHat. CloxeHne nepeMenieHni u
CIIO’)KEHUE CKOPOCTeH

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
HPSIMOJINHENHOE JBUKEHUE. I'pacuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHUS,
IIyTH W TEPEMEIIECHHUS] MaTepUalbHOM TOYKH OT
BpEMEHU

2.14

CBoOonHOE najieHue. Y CKOpeHHE CBOOOIHOI0
nazgcHust

2.15

Kpuonuneitnoe JBUKEHUE. PaBHOMEpHOE
JABUXXCHUC MaTepHaHBHOﬁ TOYKH IO OKPYKHOCTH.
VYri10Bast CKOpOCTb, JIMHENHas ckopocTk. [lepuon n
gacrora. LleHTpocTpeMuTelIbHOE YyCKOpEHUe

2.16

TexHuueckne ycTpoucTBa: CIUAOMETP, ABUKECHUE
CHaps1J10B, IIEMTHbIE U PEMEHHBIE NIepeiaun




2.1.7

[IpakTueckue paboThl. M3mepeHne MrHOBEHHOMH
ckopocTu. lccienoBaHue COOTHOLIEHHS MEXIY
Iy TAMH, IPONICHHBIMU TEJIOM 3a
I10CJIEI0BATEIIbHBIE PABHBIE IIPOMEXYTKH BPEMEHU
IIpM PaBHOYCKOPEHHOM [BM)KEHHUU C Ha4aJIbHOU
CKOPOCTBIO, paBHON HyI0. M3ydeHue IBUKEHHUS
LIapUKa B BA3KOM KUJIKOCTH. M3ydueHne NBHKEHUS
Tena, OPOIIEHHOTIO TOPHU30HTAIBHO

2.2

#H#Par### JUHAMUKA

221

[Ipunnun otHocurensHocTH ['amies. Ilepswii
3akoH Herorona. MHepruanbHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMTI Cyneprno3uiuu CHil

2.2.3

Bropoii 3akoH HeroTOHA 117151 MaTepUaNibHOW TOYKU
B uHepuuanbHoil cucreme orcuéra (MCO). Tpernit
3akoH HproTOHA 17151 MaTepHabHbIX TOYEK

224

3aKoH BCEMHPHOI'O TATrOTCHHUA. Cuna TSDKECTH.
HepBaﬂ KOCMHYECCKasaA CKOPOCTh. Bec tena

2.25

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cunma Ttpenusi. Cyxoe Ttpenue. Cuiia TpeHHS
CKOJIbXKEHMSI U cuia TpeHus nokos. Kospdunuent
TpeHus. Cuia COnpoTUBIICHUS NP JBM)KEHUU Tela
B KHUJIKOCTH WUJIU Ta3e

2.2.7

HOCTyHaTeHBHOC H BpallaTCJIbHOC IBUKXCHUC
abCoMIOTHO TBEPIOTO TENA

2.2.8

MOMEHT CuJIbI OTHOCUTEIBHO OCH BpaIlCHHUS.
IIne4do cuinel. YcnoBusi paBHOBECUS TBEPAOTO TeJa
B 1CO

2.2.9

Texuuueckue YCTPOKWCTBA: HOJIIUITHUKU,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue JIBUKEHHS
Opycka Mo HaKJIOHHOW MJIOCKOCTU MO ACHCTBHEM
HECKOJIbKUX cuil. MccaenoBanue 3aBUCMMOCTH CHIT
yIPYrocTH, BO3HUKAIIUX B JedopMupyemoit
MPY>KHUHE U PE3MHOBOM 00pasile, OT BETHMYUHBI UX
nedopmarun. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJIOTO TeJa, UMEIOILEro OCh BpaIlleHUs

2.3

###Par###3 AKOHBI COXPAHEHN A B MEXAHUKE

23.1

NMmnynec  maTepHalbHOM  TOYKHM,  CHCTEMBI
MaTepualbHBIX Touek. HMwmmynsc cuinbel u
U3MEHEHUE UMITYJIbCA TeNa

2.3.2

3akoH coxpaHeHust umnyibsca B MCO. PeaktuBHOE
JBUKEHHE




2.3.3

PabGora cumnsl

234 MOIIHOCTE CUIIBI
935 Kunernueckass »Heprus MaTepuaibHOM TOYKH.
o TeopeMao KUHETHYECKOM dHEPTUH
[TorenunanbHas 3Heprus. [loTeHnnanbHas SHEPrust
36 yIpyro nehopMUpPOBaHHOM MPYXHUHBI.
o [MoTeHuaabHas SHEPTHS Tena BOJIM3H
MTOBEPXHOCTH 3EMIIH
[ToTrennmanbpHBIE U HETIOTEHIINABHBIEC CHITBL. CBSI3b
937 paboOThl HEMOTEHLIUATBHBIX CHUJI C HM3MEHEHUEM
h MEXaHHYECKOW DHEPrUU CHUCTEMBI Tel. 3aKOH
COXpaHEHUSI MEXaHHMYECKOU SHEPruu
2.3.8 Yrupyrue v Heynpyrue CTOJIKHOBEHUS
239 TexHuueckne yCTpPOMCTBA: JBHKCHHE pPakKer,
h BOJIOMET, KOIIEp, PYKUHHBIN MHACTOJIET
[Ipaktuueckue  pabotel.  M3ydyeHue  cBA3U
9310 CKOpOCTed  Ted Mpu  HEYNpyroM  yjaape.

HccnenoBanue cBsi3u pabOTHI CUITBI C H3MEHEHUEM
MEXaHUYECKOW SHEPTUU Tea

3 MOJIEKVYIJIAAPHAS ®U3UKA 1 TEPMOJNHAMUKA
###Par###OCHOBBI MOJIEKYJISPHO-KUHETUYECKOW TEOPUU

OcHoBHBbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KUHETUYECKOW TEOpHH. BpOYyHOBCKOE [IBUKEHHE.
Huddysus. Xapaxrep JBUKEHHUS u
B3aMMO/ICHICTBHS YaCTHUIL BEIIECTBA
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX

3.1.2 TeT U OOBSICHEHHE CBOKMCTB BEIIECTBA Ha OCHOBE
3TUX MOJEJIEN

313 Macca MOJIEKY L. KomugectBo BCIIICCTBA.
[Tocrosinnas ABoranpo

31 314 TemnoBoe paBHOBecue. Temmeparypa u €€

u3Mmepenue. lllkana remneparyp Llenscus
Monens uaeanbHOro rasa. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KUHETUYECKONM TEOPUU HJIEATBHOTO
rasa
AOconroTHass TeMIeparypa Kak Mepa CpeaHeu

3.1.6 KUHETUYECKOM DHEPru™M TEeIJIOBOT'O JBH)KCHUS
yactul rasa. [llkana temneparyp KenbBuna

317 VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH

Hanbrona




3.18

l"azoBbIe 3ak0HBI. 30mpoLiecchl B HACAIIBHOM ras3e
C TIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30TEpMa,
nu3oxopa, uzobapa

3.1.9

TexHuueckue ycTporcTBa: TEPMOMETP, OAPOMETP

3.1.10

[Ipaktnueckue pabotel. M3mepeHue macchbl
BO3/lyXxa B KJacCHOM KomHare. HMccinenoBanue
3aBUCUMOCTH MEXAY IMapaMeTPaMu COCTOSIHUSA

pa3peKeHHOr 0 raza

3.2

OCHOBbBI TEPMO/IMHAMUKU

3.2.1

TepmonuHamuueckass  cucrema.  BHyTpeHHsS
SHEPrus TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUs

3.2.2

KomuuectBo Ttemnmotrel u  pabota. BHyTpeHHss
SHEPrus OAHOATOMHOTO H1€alIbHOrO rasa

3.2.3

Buasr TETJIONEepeaavn: TENJIOMPOBOTHOCTb,
KOHBEKI[USI, U3JydeHHe. TermnoéMKOCTh Tea.
VaenpHas TemaoéMKOCTH BemecTBa. Pacuér
KOJIMYECTBA TETIOTHI NP TEIUIONepeaaye

324

IlepBblii 3akOoH TepMoAUHAMUKHU. IIprmeHeHue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKH K H30IPOLECCAM.
I'paduueckas maTEppeTanus padboThH ra3a

3.25

Temnoeie  MammHbl.  [IpuHUMOBL  AeHCTBUS
TerJOBbIX MamuH. [IpeoOpa3oBaHusi ’HEpPruu B
TEIUIOBBIX MammHax. KodddummeHt mnone3Horo
nevictBust (manee — KIIJ[) TemmoBoil MamliuHBL.
Huxn Kapuo u ero KIIJI

3.2.6

Bropoii 3akoH TepmomuHamuku. HeobpatumocTh
IIPOLIECCOB B Ipupone. TemnnoBble ABUTaTeNu.
DKonoruyeckre NpodieMbl TEIIOIHEPTreTHKU

3.2.7

TexHuueckue YCTpOMCTBA: JBUTaTENb
BHYTPEHHEro CcropaHusi, ObITOBOH XOJIOIUJIbHUK,
KOHJULIIOHED

3.2.8

[Ipaktuueckue paboTel. I3MmepeHue yaenbHOU
TEMJIOEMKOCTH

3.3

###Par### AT PEL AT

HBIE COCTOAHNA BEHIECBA. ®A30BBIE
ITEPEXO/IbI

33.1

[Tapoobpa3oBanne u KoHAeHcanus. Vcmapenue u
KHTICHHE. YJeJbHas TerioTa MapooOpa3oBaHMS.
3aBUCHMOCTh TEMITEPATYPhI KUTICHUS OT JIaBJICHUS

3.3.2

AOconroTHasT M OTHOCUTENbHAas  BJIAXXHOCTb
BO31yxa. Haceimennslii nap




3.3.3

TBépnoe teno. Kpucrammmueckue u amopgHbIe
Tena. AHU30TPOIUS CBOMCTB KpUCTaLIOB. JKuakue
Kkpuctauibl. COBpeMeHHbIE MaTEepUAIIbI

3.34

[InaBienue u KpucTamM3auus. Y aAeabHas TemioTa
riassieHus. CyOmumanus

3.35

YpaBHEeHHUE TEII0BOr0 OajgaHca

3.3.6

TexHuueckue  ycTpomcTBa: TUTPOMETP u
MICUXPOMETP, KATTIOPUMETP, TEXHOJIOTMH MTOTYUECHUS
COBPEMEHHBIX  MaTepHalioB, B TOM  YHCIE
HaHOMaTEPHUAJIOB, 1 HAHOTEXHOJIOI MU

3.3.7

[IpakTueckue paboTbl. M3MepeHue BIIAXHOCTH
BO3JlyXa

OJIEKTPOIMHAMUKA

4.1

###Par### O JIEKTPOCTATUKA

411

DnexTpuszanus Tel. DNeKTpuueckuil 3apsn. JBa
BU/JIA DJICKTPUYECKUX 3aPSAI0B

4.1.2

IIpoBOIHUKH, TUIIEKTPUKU U IOy POBOJIHUKHU

413

3aKOH COXpaHEHUs JIEKTPHUIECKOro 3apsiaa

414

B3aumoneiictBue 3apsaoB. 3akon Kynona

4.1.5

DNeKTpUYecKoe ToJIe. Hanpsoxénnocts
aneKTpuyeckoro mnois. [IpuHuun cyneprnosunum.
JIuHun HanPsHKEHHOCTHU AJIEKTPUYECKOTO MO

4.1.6

PabGora cun 3JIEKTPOCTATHYECKOT O OJIA.
Tlorennman. PasHocTs mMOTEHIIMAIOB

4.1.7

HpOB OIHUKK U JOUIJICKTPUKK B ITOCTOSIHHOM
QJICKTPUICCKOM IoJIcC. JII/IaJ'IeKTpI/I‘IeCKaSI
IMPOHUIIAEMOCTb

4.1.8

OnexTpoémkocTb. Konnencatop. DnekTpoéMKOCTb
IJIOCKOTO KOHJEHCAaTopa. DHEpPrusl 3apsHKeHHOro
KOHJIEHCATOpa

419

TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOII,
JNEKTPOMETP,  DJIGKTPOCTaTHYECKas  3alluTa,
3a3eMJIEHHE  DJIEKTPOMpPUOOPOB,  KOHJIEHCATOP,
KCEpOKC, CTPYUHBIN IPUHTED

4.1.10

[IpakTnueckue paboThI. N3mepenne
JIEKTPOEMKOCTH KOHAEHCATOPA

4.2

#H##Par#t#HIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEAAX

421

Ycnosus CyLIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Toka. Mcrounukm Toka. Cuina
ToKa. [1oCTOSITHHBIN TOK




4.2.2

Hanpsoxenune. 3akon OMa 7151 ydacTka ey

423

DNEeKTPUYECKOE  CONPOTHBJICHHE.  YIElbHOEe
COIIPOTHUBJICHHE BEIIECTBA

4.2.4

HOCJICI[OBB.TCJII)HOC, nmapamicjibHOC, CMCHIAHHOC
COCIUHCHUC ITPOBOJHHUKOB

4.2.5

PaGoTa snektpuyeckoro Toka. 3akoH JKoyms —
Jlenua

4.2.6

MOH_IHOCTB SJICKTPUYECCKOTO TOKa

4.2.7

anekTpoaBmwkymas cuina (manee — OJC) wm
BHYTPCHHEE COINPOTUBIICHHE MCTOYHHKA TOKA.
3akoH Oma i TOJNHOW  (3aMKHYTOM)
aneKTpudeckoit nenu. Koporkoe 3ambikanue

4.2.8

DOneKTpOoHHas MPOBOJUMOCTb TBEPABIX METAJJIOB.
3aBUCHUMOCTb ~ CONPOTUBIIEHUS  METAUIOB  OT
TemnepaTtypbl. CBEpXIpPOBOAUMOCTb

4.2.9

DOnexTpuyeckuii TOK B Bakyyme. CBoiicTBa
ANEKTPOHHBIX MTyYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEHHass M INpUMeEcHas
IIPOBOJIMMOCTD ITOIYNPOBOJHUKOB. CBoOMCTBa p-N
nepexoza. [TonynpoBogHUKOBBIE TPUOOPHI

4211

DNEeKTpUYECKUn TOK B JJIEKTPOJIUTAX.
DNEKTPONNTHYECKAs TUCCOLHALNS. DIIEKTPOIIN3

4.2.12

DNIeKTpUYECKUM TOK B razax. CaMOCTOSTENbHBIA U
HECaMOCTOATENbHBIA paspsia. Pasnuusble THIBI
CaMOCTOATENILHOr O paspsaaa. Monnus. [1nazma

4.2.13

TexHuueckue yCTpoicTBa: aMIepMeTp, BOJILTMETD,
peocrar, UCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTebHbIe npuoopsI,
ANEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBJICHUSI, BAKYYMHBII AHOJ, TEPMUCTOPHI U
(oTOpe3uCTOphl,  MOTYNPOBOAHUKOBBIA  JHOJ,
rajbBaHHUKa

4.2.14

[IpakTueckue paboTel. M3yueHue CMEIIaHHOrO
COEAMHEHHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa HW  €ro
BHYTpEHHEro  compotuBieHus.  HaOmonenue
IIEKTPOJIN3a

11 KUIACC




Kon
pa3neJia
4

Koanposepsiemoro
3JIeMEHTAa

IIpoBepsieMble 3J1eMEHTHI COePKAHUS

OJIEKTPOAMHAMUKA

4.3

###Par##t#M AT HUTHOE ITOJIE. DJIEKTPOMATHUTHAA MHAYKL A

431

ITocrosuurie MAaTrHUTEI. Bzaumoneiictsue
HOCTOSHHBIX MATHUTOB

43.2

MaruutHoe nosie. BEKTOp MarHuTHOM HHAYKLHH.
IIpuHuMn cynepnosuuuu. JIMHMM MarHUTHOU
uHayknuu.  KaptuHa ~ nuHME  MarHuTHOM
WHIYKIUU T0JIs TOCTOSIHHBIX MarHUTOB

433

MarsuTHOE€ 110JIe MPOBOJHUKA C TOKOM. KapTuHa
JUHUM MOJIS UIMHHOT'O IPSIMOI'O IPOBOJHUKA U
3aMKHYTOI'0 KOJIbLIEBOI'O IPOBOJHUKA, KATYLIKH C
tokoM. OmeiT  Opcrema. BzaumoneiicrBue
IIPOBOJJHUKOB C TOKOM

43.4

Cuna Amnepa, e€ MOIyJIb U HallpaBJICHUE

435

Cuna JlopeHma, €€ MoayJb M HamIpaBJCHUE.
JBrxeHue 3apsyKEHHOM YaCTULIbI B OJJHOPOJAHOM
MarHuTHOM moJe. Pabora cunsl Jlopenna

4.3.6

SIBieHuE 3JIEKTPOMATrHUTHOW UHYKITUH

43.7

[ToTok BeKkTOpa MarHUTHOM MHAYKIIUU

4.3.8

OJAC wuHaykuuu. 3aKOoH BJIEKTPOMArHUTHOU
nHaykuuu Papanes

4.3.9

Buxpeoe snekrpuueckoe noise. C unayKuun
B IPOBOJHUKE, ABHUKYILEMCS IMOCTYINATEINbHO B
OTHOPOJHOM MAarHUTHOM I10JI€

4.3.10

[IpaBuiio Jlenna

4311

NunyktuBHOCTS. SIBNeHne camonnaykiuu. IJC
CaMOWHIYKIIHH

43.12

9Hepm;1 MArnuMTHOI'O I10JIA KaTYIIKH C TOKOM

4.3.13

DJIEKTPOMAarHuTHOE MOJIe

4.3.14

Texnuueckue YCTpOWCTBA: IIOCTOSIHHBIE
MAarHUThl, 3JIEKTPOMArHUThI, 3JEKTPOABUIATENbD,
YCKOpUTEIU 3JIEMEHTAPHBIX YacTull,
WHIYKIIMOHHAS I1€Yb

4.3.15

[Ipaktuyeckue paboThl. M3ydeHHe MarHUTHOTO
MOJIs KaTyLIKK ¢ TOKOM. MccrienoBanme nericTBUs
MOCTOSSHHOI'O MAarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBJIEHHS  AIEKTPOMArHUTHOM
WHIYKITUN

KOJIEBAHUWA 1 BOJIHBI




5.1

###Par#t#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas cucTeMa. CBobOoaHEbIE
KoJieOaHMUsI. ["apmoHnueckue KoJIeOaHMSI.
[Tepuon, wactora, amniuTyaa u ¢asza KosedaHun

5.1.2

[IpyxHHBII MasTHUK. MaremaTuyeckui
MasiTHUK

5.1.3

VYpaBHeHue TapMOHUYECKAX KoJeOaHmil.
Kunematnueckoen JIUHaAMHUYECKOE OMUCAHUE
KOJIE0ATEILHOIO IBMKEHUS

5.14

IIpeBpamieHne dSHEpruM IpU TapMOHUYECKHUX
kosnebanussx. CBsA3p aMIUIMTYyAbl KoJjeOaHuUi
MCXO/IHOM BEIMYMHBI C aMIUIUTYAaMU KoJieOaHU
€€ CKOPOCTH M YCKOPEHUS

5.15

KonebarenpHbiit KOHTYD. CBo0OOIHEIE
9JIGKTPOMArHUTHBIC KOJEOaHUS B HJCaIbHOM
KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHHUYECKUMHM u 3JICKTPOMArHUTHBIMU
kosebanusmu. @opmyna Tomcona

5.1.6

3aKOH COXpaHEHHs] DJHEPrud B  HJACATHHOM
KoJIe0aTeIIbHOM KOHTYPE

5.1.7

BoiHyX/eHHbIE ~ MeXaHWYecKHe  KoJieOaHus.
Pe3zonanc. Pe3onancHas kpuBas. BelHyXeHHbIE
SJICKTPOMAarHuTHBLIC KOJeOaHusl.

5138

IlepemennsIi TOK. CunycouanbHbII
MIEPEMEHHBINA TOK.

5.1.9

MoIIHOCTh MNEPEMECHHOI'0 TOKA. AMHJ’II/ITYJIHOC u
I[CﬁCTByTOH.[CC 3HA4YCHUC CHJIbI TOKa u
HaIIPsOKCHU A

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepemaua u
norpedaeHue 3JIEKTPUYECKOU JHEPrHUH.
OKOJIOTHYECKHE PHUCKA IIPU  IPOU3BOJCTBE
IEKTPHUY ECKOU JHEPIuu. Kynberypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPIUU B
IOBCEIHEBHOI KU3HU

5.1.11

Texuuueckue yCTpoiicTBa: ceiicmorpad,
AIEKTPUYECKUH 3BOHOK, JJMHUH JIEKTponepenay

5.1.12

[IpakTueckue paboTHL. UccnenoBanue
3aBMCUMOCTH NIE€pPHOJIa MaJbIX KOoJeOaHuil rpy3a
Ha HUTH OT [JJMHBl HUTA M Maccel TIpys3a.
UccnenoBanue mepeMeHHOro TOKa B LENH U3
MOCJIEN0BATEIbHO COENMHEHHBIX KOHJEHCATOPA,
KaTyILIKU U PE3UCTOpA




5.2

###Par#tHMEX AHUYECKUE U 3JIEKTPOMAI' HUTHBIE BOJIHBI

5.2.1

MexaHn4ecKkue BOJIHBI, yCJI0BUA
pacnpocTpaHEeHHUs. [Tepuon. CkopocTtb
pacnpoCTpaHeHHusl U JJMHA BOJHBL. [lonepeunbie
1 MMPOJOJIbHBIC BOJIHBI

5.2.2

###Par###  WuatepdepeHuus u  AuQpaKmus
MEXaHUYECKUX BOJH

5.2.3

3Byk. CxopocTe 3Byka. I'pOMKOCTH 3ByKa.
Bricorta Tona. Tem06p 3Byka

524

DNIeKTpOMarHUTHbIC BOJIHBL. Y CIIOBUS U31y4EHUS
AJIEKTPOMArHUTHBIX BOJIH. Bzanmnuas
opueHtanus BektopoB E, B w v B
AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.25

CBoiicTBa 311eKTPOMarHUTHBIX BOJIH: OTpaskeHUe,
npefoMyIeHHe,  Mmojsipu3auus,  Iudpakuus,
unTephepernus. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJTH

5.2.6

[IIkana smekTpoMarHUTHBIX BOJH. IIpumeHenue

QJICKTPOMArduTHBIX BOJIH B TCXHUKEC U 6]E>ITy

59.2.7

[IpyHIIUTIBI ~ pagMOCBSI3W M TEJEBUJICHUS.
Pannonokanus. DIeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIlen cpeibl

5238

TexHnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJbTPa3ByKOBasl JUAarHOCTUKAa B
TEXHUKE U MEAUUUHE, paaap, paauonpUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBU-meup

5.3

###Par#H#HOIITUKA

53.1

[IpssmonmHEWHOE pPACIHPOCTPAaHEHHE CBETa B
OIHOpPOAHOM cpene. JIyu cBeta

5.3.2

OtpaxeHne cBeTa. 3aKOHbI OTPa)KCHHs CBeETa.
[Toctpoenue n300paskeHU B TNIOCKOM 3€pKaiie

5.3.3

IIpenomnenne cBera. 3aKOHBI IPEIOMIICHHUS
cBeTa. AOCOIOTHBIN TOKa3aTesb PEIOMIICHUS

5.34

[TonmHoe BHyTpeHHee oTpaxkenue. IIpenenbHbIi
YTOJI IOJTHOTO BHYTPEHHETO OTPaKEHUSI

5.35

Hucnepcusi cBera. CioxHBIH cocTaB 0eoro
cBeta. [[Bet

5.3.6

Cobuparonye u paccenBaroliue JUH3bl. TOHKas
nrH3a. POKYyCHOE PacCTOSIHUE M ONITHYECKAs CUIIa
ToHKOW JMH3BL IlocTpoenue wuzobpakeHuil B
coOOMparoIMX M  pacCEMBAIOUIMX  JIMH3aX.




dopMmyiia TOHKOU JIMH3BIL. YBEJINYEHUE, JaBAEMOE
JIMH301

5.3.7

IIpenensl  NPUMEHMMOCTH  I'€OMETPHUYECKOU
ONTHKHU

5.3.8

WuTepdepenmns CBeTa. KorepentHsie
WCTOYHHKH. Y CJIOBUS HAOMIOJEHUS MaKCUMYMOB
U MUHUMYMOB B WHTEp(EpPEHIIMOHHONW KapTHUHE
OT JABYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHIUKOB

5.3.9

Hudpakuust cBera. Judpakumonnas pemérka.
YcnoBue HaOMOACHUS TJIABHBIX MaKCHMYMOB
npy TaJeHUH MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIMOHHYIO PEeHIETKY

5.3.10

[Tonspuzauus ceera

5.3.11

Texnuyeckue  ycTpolcTBa:  OUYKH,  JIyma,
doroanmapar, MPOEKIIMOHHBIN amnmapar,
MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs OMNTHKA,
TupaKIMOHHAs PeETKa, MOISPOUT

5.3.12

[TpakTueckue pabotel. 3mMepeHue mokaszatens
MPEIOMIICHUS. HccaenoBanue CBOWCTB
H300paKCHUM B JINH3aX. HaOmronenue
JIUCTIEPCUH CBETA

RJIEMEHTHI CHEIITUAJIBHOW TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunst IIPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTtynater TEOpUU
OTHOCUTEIBHOCTU: HMHBAPHAHTHOCTb  MOAYJIA
CKOPOCTM  CBE€Ta B  BaKyyme, IPUHLHUI
OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHTENBHOCTh OAHOBPEMCHHOCTH.
3aMeI[J'ICHI/Ie BPEMCHH U COKPAIICHHUEC NJIMHbBI

6.3

DHeprusi © UMIYJIbC CBOOOIHOMN YaCTUIIBI

6.4

CBsi3p MacChl C OHEPrued ©W  HMMIIYJIbCOM
CBOOOTHOM YaCTHUIIBI. DHEPIHs MTOKOSI CBOOOIHOM
YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#iPar####JIEMEHTHI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna Ilnanka cBs3u sHepruu
doTOHA C ero 4acToToi. DHeprus W HUMITYIbC
¢doToHa

7.1.2

OtkpeiTe u wucciegoBanue (Gortodrddekra.
Omnertel A.I'. CtoneroBa. 3akoHbl oTodddexTa




7.1.3

VYpaBHeHue OiiHmTeiiHa 118  (oToaddekra.
«Kpacnas rpanumna» ¢potodddekra

7.14

Jasnenue ceera. OnbiTel I1.H. JIeGeneBa

7.15

XHUMHUUYECKOE JIENCTBUE CBETA

7.1.6

TexHuueckue yCTPOWCTBA: (hOTOIIEMEHT,
dboTomaTUMK, COTHEUHAst 6aTapes, CBETOAN O

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OmbiTel Pezepdopma
10 UCCJIEJOBAaHUIO CTPOCHHS aTOMA.
IInanerapHas Mmogens aToMa

7.2.2

IToctynatel bopa. M3nydeHue u moriomeHue
(OTOHOB IIpU IEPEXOJIE ATOMA C OAHOI'O YPOBHS
SHepruu Ha napyroi. Buasl cnektpoB. Crektp
YPOBHEH dHEPIruM aTOMa BOAOPOAA

7.2.3

BonHoBelie cBoiicTBa yacTtull. Boiansl e bpoitns.
KopnyckynsipHo-BosiHOBOM JyaJu3M.
Judpakiust 3JIeKTPOHOB Ha KPHCTAJIAX

7124

CrioHTanHOE u BBIHYXKJICHHOC H3JIYUYCHHUC.
YcTpoiicTBO 1 mpUHITUT pabOTHI J1a3epa

7.2.5

Texuuueckue YCTpPOMCTBA: CIIEKTPpaJIbHbIN
aHaiu3  (CIIEKTPOCKOI), Jla3ep, KBaHTOBBII
KOMIIBIOTEP

7.2.6

[IpakTuueckue paboThL. HabGmonenue
JMHENYaToro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl  HabmogeHUS u perucrpauuu
JIEMEHTAPHBIX YaCTHULL

7.3.2

OTKpbITHE PaliOaKTUBHOCTH. OnbITHI
Pezepdopna mo  ompedeneHuro  cocraBa
panuoakTUBHOro u3nydenus. CBoicTBa anbda-,
Oera-, ramMma-u3JIy4eHus. Buusnue
pPaOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBbI

7.3.3

OtkpeiTHE NpPOTOHA M HeWTpoHa. HykioHHas
Monens snpa [eiizenOepra — MBanenko. 3apsia
sanpa. MaccoBoe unciio siapa. M3oromnsl

7.3.4

Anbga-pacnan. DICKTPOHHBIA W TO3UTPOHHBIN
Oera-pacna. l'amma-uznyuenue. 3akoH
parloaKTUBHOTO pacraja

7.3.5

DHeprusi CBsI3U HYKJIOHOB B sijipe. SlepHble CUIIbL.
JedexT maccsl siapa

7.3.6

SAnepusle peakuuu. [lenenne u cUHTES A1€Ep




7.3.7

SnepHbii  peaktop. TepmMosAepHBI CHHTES.
[TpoGJieMbl ¥ TEPCIIEKTUBHI SIEPHON IHEPT ETUKH.
DKOJIOTUYECKUE ACTIEKTHI /I€PHON SHEPreTUKU

7.3.8

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
@dyHIaMeHTaJIbHbIE B3aUMO N CTBUS

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETpP, KaMmepa
Bunnbcona, simepHbIii peakTop, aToMHasi 6omba

7.3.10

[Tpaktnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (10 rOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPO®U3NUKU

8.1

Bun 3Bé3qHoro Heba. Co3Be3aus, sipKkue 3BE3IbI,
IUIAHETHI, UX BUJIUMOE IBIDKEHHUE

8.2

ConneuHas cucrema. IlnaneTsl 3eMHOM TI'pyNIb.
[InaHeTBI-TUTaHThl U UX CHYTHUKH, KapJIMKOBBIC
maHeTsl. Manbie Tena CONHEYHON CUCTEMBI

8.3

Connne, ¢orochepa u armochepa. ComHeuHas
aKTHBHOCTb

8.4

Ncrounnk sHeprun ComHua u 3B€371

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU: Macca,
CBETHUMOCTD, panuyc, TeMmreparypa, HX
B3aUMOCBS3b. JlnarpamMmma «CHeKTpajbHBIA KJlacc
— CBETUMOCTB . 3BE3ABI TrJIaBHOM
IMOCJIEAOBATEIFHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTD» JIS 3BE3]1 rjIaBHOM
IMOCIEA0BATEIFHOCTH

8.6

###Par###BHyTpeHHee CTpOEHUE 3BE3.
CoBpeMeHHbIE IIpeJICTaBIEHUS 0
npoucxoxaeHuu 1 sBomonuu CojHua u 3BE3N.
DTarbl )KU3HU 3BE3]

8.7

Muieunsiii [1yTs — Hama ManakTtrka. CrniupanabHas
cTpykrypa l'amakTuku, pacmpeneiieHue 3BE3N,
ra3za u nsud. [lonoxenue u npuxenne ConHia B
lanakTuke. ITnockas u chepuueckas
HOJICHCTEMBI | ajlakKTUKU

8.8

Tunel ranaktuk. PaguoranakTMku W KBa3aphl.
UEpHbIe AbIPHI B sIAPAX TATAKTUK

8.9

Bcenennas. Pacumpenue BcenenHoi. 3akoH
Xab60ma. Pasz0Oeranme ramaktuk. Bospact u
pannyc Bcenennoli, teopust bonbiioro B3psiBa.
Mopens «ropsiueir Bceenennon». PenmkToBoe

U3Iy4eHue




8.10

MacirrabHas
MertarajakTHka.
aACTPOHOMHH

CTPYKTYypa
Hepeménnsie

Bcenennoil.
poOJIEMBI




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsiemMble TPeGOBaHUSI K MPeIMETHBIM pe3yJibTaTam
O0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl CpeIHEro
0011ero oopa3oBaHus

1

ChopMupoBaHHOCTH YMEHUW pacro3HaBaTh (U3MUECKHE SIBJICHUS

(Hpoueccm) 1 OOBICHATEL UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaI[eHI/IC OCHOBOIIOJararommumMmn (I)I/I3I/I‘-IGCKI/IMI/I IHNOHATUAMHU U

BCIIMYMHAMM, XapaKTCPU3YyIOIIUMH (l)I/ISI/I‘leCKI/IC IpoIeCChl

ChopMupOBaHHOCTh YMEHUN NPUMEHSITH 3aKOHBI KJIACCHYECKOMN
MEXaHUKH,  MOJEKYJSIpHOW  (U3UKH U TEPMOAMHAMUKH,
ANEKTPOJUHAMUKH, KBAHTOBOW (DU3WKM AJis aHAnIM3a ¥ OOBSICHEHHS
SIBJICHUA MUKPOMHPA, MAaKpOMHpa U MEramupa, pa3jidyarh yCJIOBHS
(rpaHHLIBI, 001aCTH) TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BceoOIMii XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHMYEHHOCTh
WCTONb30BAHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (hU3HUYECKHE
MPOLIECCHI,  HMCIOJb3ysl  OCHOBHBIE  IIOJIOXKEHHUS, 3aKOHBI U

3aKOHOMCPHOCTH

C(l)OpMI/IpOBaHHOCTI) YMCHHA pa3/indaTb YCIOBUA IPUMCHUMOCTH

Mojieneld (pU3MUecKUX Tell U MPOIECCOB (SIBICHU)

CchopMupOBaHHOCTh YMEHHUS pellaTh pacy€THBIE 3aJaud C SBHO
3aJJaHHOW U HESIBHO 3a/IaHHON (PU3NYECKOM MOJIebI0: HA OCHOBAHUU
aHaiM3a yCIOBHUS BBHIOMpAaTh (U3MUECKHEe MOJENH, OTBEYarollue
TpeOOoBaHUSIM 3aja4w, MIPUMEHSITh bopMyIbL, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYJaThl  (PU3UYECKUX TEOpUH  TpHU
UCIOJb30BAaHUM  MaTEeMaTHMUECKUX METOJIOB  pEUIeHUs  3ajad,
MPOBOJUTh  PAacy€Thl Ha OCHOBAaHWUU HUMEIONIMXCS  JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThHl U KOPPEKTHUPOBATH METOJbI PELICHUS C

y‘IéTOM MOJIYUYCHHBIX PE3YJIbTAaTOB

PemaTh KauecTBEHHBIE 3a/1a4M, TPEOYIONME TPUMEHEHNUS 3HAHUN U3
pasHBIX pa3lesioB IIKOJIBHOIO Kypca (U3MKH, a TakKe MHTEerpauu
3HAHUM W3 JpYruxX MpPEeAMETOB €CTECTBEHHOHAYYHOrO IMKJA:
BBICTPaUBaTh JIOTMYECKYIO LENOYKY pacCyKIE€HHH C OIMOpoil Ha

HU3Yy4YCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (l)I/ISI/I‘IeCKI/Ie SABJICHUA




Brnagenue  OCHOBHBIMM ~ METOJAMU  HAY4YHOrO  IIO3HAHUS,
UCTIONB3yeMbIMU B (U3HKE: MPOBOAUTH MpsIMbIE U KOCBEHHBIC
U3MepeHnus (U3NYECKUX BEIUYUH, BBIOMpAs ONTHMAIBHBINA CIIOCOO
MU3MEPEHHUs U MCIOJIb3Yys U3BECTHBIE METO/bl OLICHKU MOrPEIIHOCTEN
W3MEpEeHU, TPOBOIUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (PU3MUECKIX
BEJIMYMH C HCIOJb30BAHMEM TPSAMBIX HM3MEpEeHUl, OOBICHATh
MOJIYYCHHBIC PE3YJIbTaThl, UCIOIb3Ysl (PU3NUECKUE TCOPUH, 3aKOHBI 1
MIOHSATHS, M JISTIaTh BBIBOJIBI; COOJIIOIATh TTpaBuia 0€30MacHOro Tpyia
MIPY TTPOBEACHUY HCCIICIOBAaHUN B paMKaX y4eOHOT0 dKCIIEPUMEHTA U
y4eOHO-MCCIEIOBATEILCKOW  JACATEIBPHOCTH C  HMCIOJIb30BAaHUEM
IU(POBBIX  HU3MEPUTETBHBIX  YCTPOWCTB U JIAOOPaTOPHOrO

00opyaOBaHUS

ChopMupoBaHHOCTh ~ YMEHHWH  aHAJIM3UPOBaTh M  OIICHUBATh
MOCJICCTBUSL  OBITOBOM W TMPOMU3BOJACTBEHHOH  JIEATEIBHOCTH
YelioBeKa, CBSI3aHHOW C (DU3MYECKHMMH IPOIECCaMU, C IMO3UIUN
AKOJIOTMYECKOM 0€301acHOCTH; IPEICTABICHUH O pPaIMOHAILHOM
MPUPOJIONOIB30BAaHNU, a Takke pa3yMHOM  HCIOJIb30BAHUU
JOCTH)KEHUM HAYKM M TEXHOJOTMM [Jisl JajbHEWILIEro pa3BUTHS

YeJI0BEYECKOr0 00IIIecTBa

OBnameHue pa3nUYHBIMU crioco0amMu paboTel ¢  uH(popManuei
(GU3NYECKOro CoAepaHUsl C HUCIOIB30BAHHEM COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTUW; Pa3BUTHE YMEHHHA KPUTHYECKOTO

aHaJM3a U OLEHKH JIOCTOBEPHOCTH IOJTydyaeMoi HH(popMaIiu

10

ChopMHUpOBaHHOCT, yMEHHH TMPUMEHSATH  OCHOBOIIOJIATAIOIINE
ACTPOHOMMYECKUE TOHATHS, TEOPUM W 3aKOHBI JUIA aHauu3a |
00BsiICHEHUsI (PU3UYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE3AX, B
3BE3IHBIX CHCTEMAX, B MEKIAJAKTUUYECKOM CpeAe; ABUKECHUS

HeOEeCHBIX T€JI, DBOJIOLMH 3BE31 U Beenennoii




INHEPEYEHD 9JIEMEHTOB COJAEPXAHUA, ITIPOBEPAEMBIX HA EI'D

O ®PU3UKE
Kon
Kon "
pazaeJa/t IIpoBepsieMbIii 3JIEMEHT COACPKAHUS
3JIEMEHTAa
€MbI
1 MEXAHUKA
1.1 KMHEMATUKA
111 Mexannyeckoe JABUXXCHHUC. OTHOCHUTENHHOCTH
o MCXaHUYECCKOI'O ABHXKCHU . Cucrema oTcyéra
MarepuanbHas TOUKA.
Z 4
E€ pamiryc-BekTop:
Flr)=(xlr) wr)z(r)),
TPaeKTOpI,
nepeMeIleHne:
112 o 3 L
Ar=r(ty)-r(t)=r—n=
= (Av, Ay, Az),
IyTh.
CrnoxeHIe nepeMelleHHIT:
A=A + A
CkopocTh MaTepUaIbHON TOYKH:
_ AF -,
L=— =}‘r =[L}1,.U1,.U_].
AT [y g o
Ax , ) .
v =— =X,. aHAJIOTHYHO v, =YV, U.=Z,.
113 Aty '

CroxeHIle CKOpocTell: o, =0, + 0, -

Brrunciienne nepemMenenys 1 NyTH MaTepUalbHOW TOUYKH

MIpU MPSIMOJIMHEWHOM JIBHKEHUH BAOJb OCH X 10 rpaduKy

3aBHCUMOCTH Vx(t)




. . AD
YCKD[JEHIIE MaTePHAIBEHOII TOYKIL a = —L \
t—0

A =Y
1.1.4 '
Au o,
a =—2= =(u,) . aBamormgHO a, =(v, )’ a.=(¢
AL |yo ' ' B
PaBHOMCpHOC HpﬂMOJ’H/IHCﬁHOC JABUIKCHUC!
x(t) = x¢ + vyt
X(t)
0
+
1.1.5

0oXx

U (t) — vg, = const

(t)




0x

const

1.16

PaBHOYCKOpEHHOE NPSAMOIMHENHOE JBUKEHUE:

at

x(t)=x,+v, t+

v (t)=vu, +at

a, = const

a3 T

R -
U, — Y, = <4a, ['12 '11]

HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S =

!

1.1.7

CBO60}IHOC najgcHucC. yCKOpeHI/Ie CBO60)1H01"O naacHUA.

Vi

Yo o

o Xo ‘:—

JIBuxkeHue Tena, OpoLIeHHOI 0 O/ YIIOM 0 K TOPU3O0HTY:

[.‘r{f} =X, Uyt =X +U,cosa-f

gt .
vy =y, +u, t+ 12 =y, +Uysina-f—=—

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

g.=0
g =—g=const




1.1.8

Kpuosmnelinoe nBuxkeHue. /[BukeHrne MaTepruaibHON
TOYKH 11O OKPY’KHOCTH.
VYrioBas u TuHENWHAs! CKOPOCTh TOUKHU:

v = wR

wR

IIpu paBHOMEpPHOM JABUKEHUHU TOYKH 110 OKPYKHOCTH

2n
w=—=2mv
T

2

2o

. LleHTpOCTpeMUTENBHOE YCKOPEHHE TOUKHU:

— 2 2
e = — = wW*R

nc




R

. [lomHOE yCKOpEHHE MaTepHaIbHON TOUKU

Teépnoe Teno. [loctynatensHOE U BpalaTeIbHOE

1.19 )
JIBU>KEHUE TBEPJOTO Tela
1.2 JIMHAMUKA
121 WNuepumnanbHele cucteMbl oTcu€ra. IlepBwlli  3aKOH
o HeroTona. [Ipunnun otHOcuTENnbHOCTH [ anunes
Macca Tena. IlmoTHOCTE BeniecTBa:
m
P=y
p
1.2.2 =




Cuna. [TpyHIMI Cynepno3ULUH CUJT:

-

FpaBHO,ELeﬁCTB = Fl + F2+- -

PaBHOJCHCTB

1.2.3 1




+

Bropoii 3akon Hetotona: 1151 matepuansHoit Touku B UCO
F, =ma,
F
1
124 |M
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
—
Flz Fy

Tperuii 3akoH HproTOHA J1IT1s1 MaTepUanbHBIX TOYEK:

>

Fi; = —Fy

12




21

1.2.6

3akon BCCMHUPHOI'O TATOTCHHUA: CUJIbI IIPUTAXKCHUA MCKIY

TOYCYHBIMU MaCCaMH pPaBHBI

m
F=¢C 1M
R2
F
G
R




Cuna Tspxectu. LlenTp TskecTu Tena. 3aBUCUMOCTb CHJIBI
TSDKECTH OT BBICOTHI N HaJ TOBEPXHOCTHIO ILIAHETHI

paauycom RO:
GMm

"9 = Ry + h)?2

mg

R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cuna tpenus. Cyxoe TpeHue.
Cua TpeHHs CKOJIbKEHUS :
Fp = uN
F
P
uN
1.2.8
Cuita TpeHMs TOKOSL:
Ep, < uN
F
™
<
UN
Koaddunment rpenus
JlaBneHue:
P=%
1.2.9 P
S




1.3

CTATHUKA

131

—

F

MOMEHT CHJIBI OTHOCHTEILHO OCH BpalICHUs:

IM| = Fl, rae | — mieyo crtst

>

F

OTHOCHUTCJIbHO ocu, HpOXO,I[SII.HGfI qepe3 TOYKY 0]

NepHeHANKYJIIPHO PUCYHKY

1.3.2

HCHTp Macc T€ja. HCHTp MacCC CUCTEMbI MaTCPUAJIBHBIX

TOYCK:

myry + myry+. ..
mq + m2+. ..

>

LATRYS

.M.







B onHOponHOM moJie TSHKECTH

(g = const)

const)

LHEHTP MacCC TCJia COBIIAAACT C €ro HCHTPOM TSAKECTU

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
1}:"1 +F,+...=0

HAHPar#H
#1.3.4

3axoH [lackamna




Hasnenue B xxuakoctu, mokosieiics 8 MCO:

P = po +pgh
#H##Par## | P
#1.3.5
0
+
pgh
3akoH ApxuMmena:
FApx = LPBbITeCH
F
Apx
#e#Pars# _
#1.3.6

BBITCCH




€CJIIM TCJIO U XKUAKOCTD ITIOKOATCA B I/ICO, TO

FApx = ngBbITeCH

F
Apx
pgv
YcnoBue miaBaHus Tel
1.4 3AKOHbI COXPAHEHIA B MEXAHUKE
NMmynbc MaTepUaIbHOM TOYKH:
p=mv
Y
#HH#Part#
#1.4.1
m
v
P ariH NMiynbc cucTeMsl Tei:
#1.4.2 p=p +p+..




3aKOH HN3MCHCHUA U COXpaHeHI/Iﬂ I/IMHyJ'Hzca:
HHHParkH B NCO

#1.4.3 Ap = A(pl +p+.. ) = FlBHeLHHAt + FZBHe]_LIHAt-l_' -







A(

1 BHEITH

At

2BHEIIH

At

B UCO, econ

Ap = A(py + pa+...




, €CITH

i -

FlBHeLLIH + FZBHemH+- ..=0

1 BHeITH

2BHeIIH




PeakTuBHOE IBUXKEHUE

HAHPar#H
#1.4.4

F

Ar x
PaboTa cuiibl Ha MaJIOM TIepeMEICHUU:

A=|}?'|-|.-j.f'|-c05 a=F, -Ax

145

(;;

()]
MOILHOCTb CUIIBL:
€CJIN 3a BpeMs
At

At

pa60Ta CUJIBI UBMCHACTCA Ha , TO MOIITHOCTH CUJIBI

MAd
P=— =F-p-cosa
ﬂr Ar—

1.4.6

Kunernueckas sHeprus MarepuaibHON TOUKHU:

mv?  p?
EKI/IH =

2 2m




KHH

myv

2m

3aKOH M3MEHEHMS KHHETHYECKOM OHECPruu CUCTEMBbI

MatepuaibHbiX Touek: B MCO AEkun = Al + A2 + ...

1.4.7

[ToTeHumanbHas SHEPrus:

JJI1 TOTCHIMAJIBbHBIX CHUJI




AlZ = ElrIOTeHu - EZHOTeHu_= AEHOTGHLI

12

1norenn

2TOTEHI

AE

MOTEHI]

IlorenuuanbHast OHCPrusd MaTepHaHBHOﬁ TOYKH B
OJHOPOJHOM ITOJIC TAKCCTU!

EI'IOTeHLl = mgh

TOTEHI]




mgh

[ToTennmanpHas 3HEPrust ynpyro a1ehopMupoBaHHOTO

Tena:
kx?
EHOTeHu = 2
TIOTEHI]
2
kx

3aKOH U3MEHEHHUS U COXPAaHEHMS MEXAHUYECKONW dSHEPIUH:

Euex = B T EIIGI‘-EHII-

143 B IICO AEyex = Agcex menoresn. cun,
B IICO AE,ex = 0, eClH Ascex senoresn car = 0
1.5 MEXAHUWYECKHUE KOJIEBAHN A 1 BOJIHBI
lapmonnyeckue KoneOaHUsST  MaTepUATBLHOH  TOYKH.
151 Avmmmatyna u  ¢dasza  konebanuit. KuHematmueckoe

OITMCAHUC:




x(f) = Asin| et +o, ).

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
IJIe X - CMEIICHHUE U3 PABHOBECHSL.

JlnHamMuueckoe onucaHue:

ma, = —kx,
ma
X
—kx,
rJe
k = mw?
k
mw
2
. OTO 3HAYHUT, YTO
F, = —kx

—kx.

DHeprerTuueckoe  ONMHCaHWe  (3aKOH  COXpaHEHUs

MEXaHUYECKOW YHEPTUH):




CBs3b aMIIMTYIbl KOJIEOAHUM CMEIIeHUsT MaTepralibHON
TOYKM C AaMIUIUTyJaMHu KojieOaHui e€ CKOpPOCTH U

YCKOPCHUSL:

U =4, a_ =04

Ilepuon u yacrora KonedaHuil:

HCpI/IOI[ MaJIbIX CBO60,I[HBIX KoJe0aHni MaTeMaTH4EeCKOI'0

MasiTHUKA!
152 ]
T=2m |—
g
[lepuon cBOOOAHBIX KOJIEOAHUM MTPY)KMHHOT'O MasiTHUKA!
m
T=2m]—
s
Bomyxnennoie konebanus. Pesonanc. PesonancHas
153
KpHUBas
[Tonepeunbie u  mpomonbHble  BomHBL — CKOpoOCTh
pacrpocTpaHeHHs U AJIMHA BOJHBIL:
v
A=vT=—
v
A
154 vT




WuTepdepennus u audpakius BOJIH

155

3ByK. CKOpOCTh 3BYKa

MOJIEKVIJIAAPHAS ®U3UKA. TEPMOJIMHAMUKA

2.1

MOJIEKVYIJIAAPHASA ®U3UKA

211

Mogenu cTpoeHUsI Ta30B, KMAKOCTEH W TBEPABIX TEN.
[Tycte TepMoauHamuueckas cuctema (Teno) coctout u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KoJIM4ecTBO BENIECTBA
N m
vV=—=—
Ny




rac

—gucio ABoraapo, m — macca CUCTEMBI (Tena),
7

u
— MOJIIpHas Macca BEeLeCTBa

2.1.2 TenoBoe ABMKEHNE aTOMOB U MOJIEKYJI BEIlIeCTBa
2.1.3 BzaumMmopeiicTBre YacTHI] BeleCTBa
2.14 Huddysus. bBpoyHoBckoe nBH)eHNE
2.15 Mogens uaeanbHoro raza 8 MKT
CBsi3p MEXAYy JaBJICHUEM U CPEIHEH KHHETHYECKOM
SHEepruei  MOCTYNATEeNbHOTO  TEMJOBOIO  JIBHKCHUS
MOJIEKYJI uaeanbHoro raza (ocHopHoe ypaBuenue MKT):
p=-map’ = En{ m” | _ 2nao
3 301 2 30
2.1.6

rae MO — Macca OTHOM MOJICKYJIbI,




- KOHOCHTpPAaLKUA MOJICKYJI

2.1.7 AbcomoTHas temneparypa: T =t+273K

Ces3p TemmepaTyphsl Ta3a CO CpenHell KHHETHYeCKOH

3HepFI/I6ﬁ MMOCTYHNATCJIbHOI'0 TCILNIOBOT'O ABUIKCHHA €TO

MOJIEKYII:
2.1.8 o 2
PR L 3 kT
R 2
2.1.9 VYpaBuenue p = nkT
Mogenb uaeanbHOTo ra3a B TEpMOJUHAMHUKE:
| VpaBrerre Menreneesa — Kiarefipora
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHleneeBa — KiameiipoHa (mprm
3aIICI):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 1l LL

BrIpakeHIHe U1 BHYTpeHHell 3HepITil 0IHOATOME
rasa ([IpIMeHIMBIe (OpMBI 3aIIIIcH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2




3aKoH ]_IaJ'IBTOHa Il AaBJICHHUA CMCECH Pa3pCKCHHBIX

ra3oB:
p=p; +tp2+..
p
1
2111
+
2
+
W3onporieccsl B pa3pekeHHOM r'a3e ¢ HOCTOSHHBIM YHCIIOM
Mostekys N (¢ TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
n3oxopa (V = const):
— = const
2.1.12




const

n3obapa (p = const):

|4
— = const

const

I'padmaeckoe npecTaBiieHre u3onporeccoB Ha pV-, pT-u
VT- quarpammax.

OOBenMHEHHBIN Ia30BbIA 3a4KOH:

pV .
T = cons

pVv




const

JJI1 TIOCTOSITHHOI'O KOJIMYECTBA BEIICCTBA V.

HacmmeHHme U HCHACBIIICHHBLIC IIaphbI. KauecTBennas

3aBUCUMOCTD IIJIOTHOCTU WU JABJICHHA HACBIONICHHOI'O ITapa

2.1.13
OT TeMmIepaTypbl, HX HE3aBUCUMOCTb OT 00BEMa
HACBIIIEHHOr 0 I1apa
BnaxxnocTs Bo31yXa.
OTHOCHUTENBHAS BIA)KHOCTD!
¢) _ Prapa (T) _ pnapa(T)
p]—xacmmnapa (T) pHacmmnapa (T)
¢
p
HachlIIIapa
2.1.14 M
p

napa

M




M

M

HaChIIIapa

napa

H3MmeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: UCTIApEHUE

115 Y KOHJEHCallusl, KUTIEHUE KUJIKOCTH
N3MeHeHune arperaTHblX COCTOSIHUMA BELIECTBA: IIABIECHUE
2.1.16
U KpHUCTaJUIA3aIus
2.1.17 [IpeoGpazoBanue sHEeprun B ha3oBbIX MEPEXoIax
2.2 TEPMOANHAMUKA
22.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
222 BuyTpeHnHss sHEeprus
Temnonepenaya kak crmoco0 HW3MEHEHUs BHYTpPEHHeEH
2.2.3 sHeprun Oe3  comepmieHuss pabotTel.  KoHBekIus,
TEMJIONPOBOIHOCTh, U3TyUCHHE
KosnuectBo TeminoTsl.
VY aenbpHasa TEINIOEMKOCTD BEIIECTBA C:
Q = cmAT
224




CMAT

2.2.5

VYnaenpHas TemnoTa napoodpazoBanus L: Q = Lm.
VY aenpHas TermnoTa miaBneHus A Q = Am.

VY nenbHas TemiaoTa cropanus Tormmsa : Q = qm

2.2.6

DnemeHTapHas paboTa B TEpMOAMHAMUKE:
A = pAV

pAV

Boruncnenue pabotsl mo rpaduky mnpouecca Ha pV-

TuarpaMMe

2.2.7

[IepBblil 3aKOH TEPMOIHUHAMUKH:

Q12 =AUsz + A = (Uz —Uy) + Ags

12

AU

12

12




(U

12

Anunab0ara:
Q12 =0= Ay, = (U; — Uy) = AUy,

12

12




(U

AU

12

2.2.8 Bropoii 3akon Tepmoaunamuku. HeobpaTumeie mporeccsl
[TpuHuune! nerictBus tennossix MammH. KIT/L:
Makcumanbnoe 3Hauenue KII/I. [ukn Kapuo:

Tore Ty T,
2.2.10 max = Mg, = — =1-_x=
T T
VYpaBHeHUE TerIo0BOro 0anaHca:
2.2.11 Q1 +0Qz+0Q5+...=0




+
3
+
3 SJIEKTPOAUHAMUKA
3.1 SJIEKTPUYECKOE I1OJIE

3.11

DOnexTpuzanusi Ted U e MPOSIBICHUSA. DIEKTPUUECKUUN
3apsa. JIBa BuAa 3apsaa. DNeMEHTapHbIN dJeKTpUY eCKUi

3apsna. 3aKoH COXpPaHCHUS 3JICKTPUICCKOI'O 3apiaaa

3.1.2

B3aumoneiictBue 3apsaaoB. Toueunbie 3apsaabl. 3aKOH
Kynona:
B OJJHOPOJIHOM BELIECTBE C IUAJIEKTPUUECKOU

MMPOHUIIACMOCTBIO




'l’_i" M2 ]. 'l’_i" i ‘-?1
F:ﬁr|1|_‘h“: .|1|_|‘
&I 4mes, 17

313 Onextpuyeckoe none. Ero geiictBue Ha 3yeKTpUYECKHE

3apsiibl

Hanpsok€HHOCTB 3IEKTPpUYECKOro MmoJs:

) F
Qr[po61-1b1171
E
q

MPOOHbIH
3.14

F

ITone ToueuHnoro 3apsiaa:




OJHOPOJHOC ITOJIC:

-

E = const.

const.

Kaprunbl mHAN HanpsHKEHHOCTH ATUX TOJIEN

3.15

HOTeHI_II/IaJ'IBHOCTL QJICKTPOCTATUYCCKOI'O I1OJIA.

Pasnocts MOTCHIMAJIOB U HAIIPSI)KCHUC!

Az = q(Pr — P2) = —qAdp = qU.

12




q(¢

¢
2
)
—QA¢
qu.
HOTCHHI/IaJII)HaSI OHCPIruda 3apdla B 3JICKTPOCTATUICCKOM
I10JIC:
W =q¢
W
a¢
A=—-AW




-AW

IloTenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_K
T q
¢
q
W

CBs13p HaHpH)KéHHOCTI/I IOJIA ¥ pa3HOCTU MTOTCHIHUAJIOB JJIs

OJHOPOJIHOTO dJIeKTpocTaTndeckoro mojst: U = Ed

3.1.6

[IpuHIMI Cynepno3uLIMK 3IEKTPUYECKUX MOJIEH:

- - -

E:E1+E2+,¢ :¢1+¢2+




3.1.7

[IpoBOAHUKH B 3JIEKTPOCTATUY ECKOM IOJIE.
VYcioBue paBHOBECHS 3apsiioB: BHYTPHU MPOBOIHUKA
Et=0




0
, BHYTPH ¥ Ha MOBEPXHOCTH NIPOBOAHMKA ( = CONSt

318 JMdneKTpuKku B ANEKTPOCTATUYECKOM nose.
JusnekTpuyeckas MpOHUIIAEMOCTh BEIIECTBA €
Konaencatop. D1eKTpoEMKOCTh KOHAEHCATOpA!

q
C=—
U
C
U
q
3.1.9

SHGKTPOéMKOCTB IJIOCKOI'0O KOHJICH CAaTOopa:

&S
= = &Cy

d

&e




eC

3.1.10

Hapannenbﬂoe COCANHCHUC KOHACHCATOPOB:

q=1q +q2+...,U1 = U2 =---:Cnapann_C1 +C2+...

o]




Hapast

[TocnenoBarenbHOE COSAMHEHNE KOHIECHCATOPOB:

1 1 1
UsUitUps@y = Q= — =t otee
nocn




T1oCJ1







3.1.11

DHeprus 3apsHKEHHOro KOHIeHCaTopa:
qu CU? ¢*

We =7 2 2C

qu

Cu

2C




3.2

3AKOHBI I[TIOCTOAHHOI'O TOKA

Cuia Toka:
1=
3.2.1 At {4y
[TocTosiubIi TOK: | = const
Jns mocTositHHOTO TOKa ( = It
329 VYcnoBus CymecTBOBaHUS JIEKTPUUECKOTO TOKA.
o Hanpsixenne U u SJIC E
3akon Oma JJ1s y4yacTKa LeMnu:
=Y
R
I
3.2.3




:‘)HCKTpI/I‘leCKOC COIIPOTUBJICHHUEC. 3aBHCHUMOCTh
COIIPOTHUBJICHUA OAHOPOAHOI'O ITPOBOAHHUKA OT €r0 AJIWMHBI

1 CCUCHUA. YI[CHLHOC COIMPOTHUBJICHUEC BCIICCTBA.

R l
R
3.2.4 p
S
I
Hcrounuku Toka. 3JIC HCTOYHMKA TOKA:
A T HHHUXCH
E = cTopo (3301
q
E
q
3.25

A

CTOPOHHHUXCHUIT




BHyTpeHHee conpoTUBIEHNE HCTOYHUKA TOKA

3akoH Oma [ MOJHOW (3aMKHYTOM) 3JIEKTPUYECKOM

nenu: E = IR + Ir, otkyna

Rr
3.2.6

E

E.r
= R
Hapaﬂneanoe COCIMHCHUC ITPOBOJIHHUKOB!
I=11+12+..,Ul=U2=..,
1 _1 1
Rnapa.zm Rl RZ

3.2.7

HapasI







HOCHCHOB&TGHBHOG COCOUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+..,I11=12=..,
RHOCJI == R1 + R2+

Tocit

3.2.8

Pa6oTa sanexkrpuyeckoro Toka: A = UL,
3akon Jlxoynsa — Jlenna:
Q = I?Rt




Rt

Ha pe3ucrope

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

3.2.9

MOUIHOCTB 3MEKTPUYECKOT0 TOKA:

TennoBas MOIOIHOCTD, BbLJICIIIEMAsA Ha pE3UCTOPC:




P=PR=Z =U
R

MoIHOCTE HCTOYHHKA TOKA:

3.2.10

CBoOOAHBIE HOCHTENH DJJIGKTPUYECKUX 3apsAlIoB B
MPOBOJHUKAX. MeXaHU3Mbl NPOBOJUMOCTH TBEPABIX
METAJIOB, PACTBOPOB M PACILIABOB DJIEKTPOJIUTOB, T'a30B.

ITosmynposoaHuku. [1oaynpoBOAHUKOBBIN TUOL

3.3

MAI'HUTHOE I1OJIE

331

MexaHnueckoe B3aMMOJEHCTBME MAarHuToB. MarHutHoe
none. Bekxrop MarHuTHOM  WHAYKUMU. [IpuHIMn

CYIICPIIO3UITUN MAIrHUTHBIX MOJICH:

- - -

B = Bl + Bz+...




JInaun HHAYKOUHA MArdiuTHOI'O IT1OJIA. KapTI/IHa JIMHUHA
UHAYKOUU MAardHuTHOI'O I10JI1 IIOJIOCOBOI'O u

ITIOJKOB 006p33HOF0 ITOCTOAHHBIX MarHuTOB

3.3.2

OneIT 9pCTez[a. MarauTHoe I1oJie IIpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUHA HHAYKOWUHA MArduTHOrO 1oJii JJIUMHHOI'O
npaMoro nIMmpoBOAHMKA HW  3aMKHYTOI'O  KOJBIEBOT'O

IMPOBOJHMKA, KATYHIKH C TOKOM

3.3.3

Cwia Amnepa, e€ HanpaBJIeHUE U BEJIMUUHA:
F, = IBlsina

IBlsino.
, TJIE 0. — yTOJI MEX]ly HAalpaBJICHUEM TPOBOIHHIKA H

BEKTOPOM

+

3.34

Cuna Jlopenna, €€ HanpaBJIeHUE U BEJIUUYNHA!

Fpnop =1 q | vBsina




Jlop

| ql vBsina
TJ€E 0. — YTOJI MEXKY BEKTOpaMu

-

v

JBMKeHUE 3apsHKEHHOM  YacTUUBl B
MAarHuTHOM II0JIE

OJTHOPOTHOM

3.4

SJIEKTPOMATHUTHAS UHAYKIA

34.1

[ToTok BeKTOpa MarHUTHOW UHAYKIUU:

® = B,S = BScosa




BScosa

3.4.2 SBnenue snekTpoMarHuTHOU MHAYKUKUU. D/]C nuHAYKIIMHN

3aKOH 3JIEeKTPOMArHUTHOW MHIYKIMK Dapajaes:

AD
Ar—

3JIC MHAYKIIMU B IPSIMOM TIPOBOJIHUKE JTHHOA |,

ABVKXYHIEMCA CO CKOPOCTBIO

-

v

344

(1;J_2)




)

B OJIHOPOJIHOM MarHUTHOM TMoJjie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0L — yroJl MexAy BeKTopoM B u HopMmaibio

-

n

K IINTTOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

-
-

lnv

; €CITi




L
B
B
, A
v
\"
TO
| E; |= Blv
| E

Blv
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ITpaBuino Jlenna

NHAyKTUBHOCTB:
L )
T
L
|
3.4.6
D
,um O = LI,
Camounaykuusi. 9J1C caMOMHAYKIIMH:
AT
E.=—L—| =-LI
At —)
DHeprus MarHuTHOT'O MOJIsl KATYIIKH C TOKOM:
W, — LI?
)
W
L
3.4.7




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A U BOJIHbI

351

Konebatenpubiii KOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE

KoIeOaHus B U€aIbHOM KOJIeOaTEIbHOM KOHTYPE:
[q[ t)=q,..sin( ot +@,)

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

®opmyna TomcoHa:

T = 2nVLC
T
27
LC
, OTKyZ1a
2m 1
w=—=—
T LC




2

LC

CBs13b AMIIIMTYABI 3apdalla KOHACHCATOpa C aMHJIHTy,Z[Oﬁ
CHUJIbI TOKa IIpr CBO6OI[HBIX QJICKTPOMArouTHBIX

Kosie0aHUX B U€aIbHOM KoJiehaTeIbHOM KOHTYpE:

Doz = —

()]

352

3aKoH COXpaHEHUs YHEPTUU B U1€aTLHOM KO1e0aTeTbHOM

KOHTYpE:




3.5.3

BBIHY)K,Z[eHHBIe QJICKTPOMArHUTHLIC konebanus. Pe3onanc

354

[lepemennsiii  Tok. IlpomsBoacTBO, mepemada U
MOTPeOICHUE YIICKTPUUECKON IHEPTUH
r2 2 r2 2
cUt L' _CU,, LI,
2 2 2 2

= comnst.

3.55

CBoiicTBAa ~ DJEKTPOMAarHUTHBIX  BOJIH. Bzanmuas
OpUECHTAIIMsI BEKTOPOB B JJIEKTPOMATHUTHON BOJIHE B

BaKyyMe:

- -

E1lBlc

3.5.6

Ixana 3JIEKTPOMArHUTHBIX BOJIH. ITpumenenue

QJICKTPOMAruuMTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITHUKA

3.6.1

[IpsimonnHEHOE paclpOoCTpaHEHHE CBETA B OJHOPOIHOMN

cpene. Toueunslii ncrounuk. JIyd cBera

3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=p




alp

LSS

3.6.3

HOCTpOCHI/IC I/I306pa)KCHI/II71 B INIOCKOM 3CpKaJic

3.6.4

3aKOHBI MMpCJIOMIICHUA CBCTA.

HpeJ'IOMJ'ICHI/Ie CBC€Ta.

nysina = n,sing.

sino

sinp.

AOCOJIFOTHBIM IOKa3aTeNb MMpCIOMIICHUA:
c

Nagc = v

abc




OTHOCHUTEIIbHBIN MTOKA3aTelb MPEIOMIICHUS
n, 1

1 V2

nOTH

OTH




Xop ny4yen B IpU3Me.
\"1 = \'2 . ;?1}.1 = I?2}'2
CooTHolleHne 4acTOT U COOTHOLIEHHUE IJIMH BOJIH IIPU

nepexoa€ MOHOXPOMATHUYCCKOIO CBCTAa YCPE3 TI'paHUIlY

paszeina IByX ONTUYECKUX CPEll:

3.6.5

H,< ni 1y

n

(!up

[TosHOE BHYTpEHHEE OTpakeHUE.

[IpenenbHeplii yros MoJHOro BHYTPEHHETO OTPAXKECHHUSL:

. 1 n;
Sinay, = =—
Noru ny

Sina







3.6.6

CoOuparonye U paccerBarolye JIMH3bI. TOHKas JIMH3a.

DOKyCHOE pacCTOSIHUE U ONTUYECKAasl CUJIa TOHKOW JIMH3BI:

D==
F

3.6.7

®opmyJia TOHKOW JINH3BIL:
1

+1_1
d f F




VBenmueHne, 1aBacMo¢e JTUH30M:

h 11l
F:—:—
H d




| fl

d T

A

F\ h
f

e

B cnyuae pacceuBaronieil TMH3bIL:

3.6.8

1
DO0=F=—-0,
D




| fl




Xopa ayya, IpOoUIeAEero JMH3Y MO MPOU3BOJIbHBIM YTJIOM
K €€ rimaBHO#M ontudeckoi ocu. [TocTpoeHune n3o0pakeHUH
TOYKH U OTpe3Ka MPSIMOI B COOMPAIONINX U paCCEHBAIOIINX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak onTHdeckuii mpubop. [maz kax

3.6.9
ONITHYECKAsi CUCTEMA
Wntepdpepenuus cBera. KorepeHTHbIE  HMCTOYHHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEPQEPEHIIMOHHOM KapTUHE OT JABYX CHH(]A3HBIX
KOTE€PEHTHBIX HCTOUHUKOB!
3.6.
1.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{EmHJ;, m=0,£1,+2.+3
HNudpakuus ceera. udpakiuonnas pemérka. YcioBue
HAOJIOICHUST TJAaBHBIX MaKCHMYMOB TpPH HOPMaJIbHOM
MaJIcHU MOHOXPOMAaTHYECKOTO CBETa C JJIMHOM BOJIHBI A
Ha peméTKy ¢ nmepuoaom d:
dsingy, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

ml,
m
0,




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJIIPHO-BOJTHOBOM 1Y AJIN3M

411 I'unoresa M. [1nanka o kBantax. ®opmyna [lnanka: E = hv

®otoHbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc

E
hv

41.2
A
hc

pc




Nmmynbc ¢poToHa:

hv




413 ®ororpdexr. Omnbitet  A.I.  CronetoBa. 3aKoHBI
o dboTorddexra
VYpaBHenue DiHTeHA 11 PoToddPekra:
EcbOTOHa = ABbIxoJa + Eyumax,
¢dortoHa
ABBIXOa
+
KHHMax
414
rae,
£ b hc
=nv=-—,
doToHa 2
¢dortona




hv

hc
hc
ABbIXO,Ela = thp = /1
Kp
BbIXOJa
Kp
A
Kp

hc




Exunmax =

E
KHHMAaX
2
mv
2
max
eU

3am

2
mv max

2

€ Usar[

415

JlaBneHue cBera.




HaBJ’IeHI/Ie CBCTa Ha IIOJIHOCTBIO OTpaXKarIyro

IIOBCPXHOCTb n Ha IIOJIHOCTBIO IMOorjaomaronyro

MMOBEPXHOCTh
4.2 OU3MKA ATOMA
421 [InanerapHas Mmoxenb aToma
ITocrynatel bBopa. M3nydyenue u moryomieHue (HOTOHOB
IIPU IIEPEXO/I€ aTOMA € OJTHOTO YPOBHS SHEPIUU Ha IPYTOM:
he
422 j}vm” =T = |En _Em|
Y
JIuHeyaTeie CIEKTPHI.
CriexTp ypOoBHElH 3HEPruMu aTomMa BOJ0pOJa:
E =—, n=1,223, _
n*
4.3 OU3UKA ATOMHOI'O AIPA
431 Hyxnonnas monens sipa ['eiizen0epra — MBanenko. 3apsia
s siapa. MaccoBoe uncio siapa. M30Tonbl
PannoakTuBHOCTS.
Anwda-pacnan:
A A4 4
7 X—>,Y+ ;He
bera-pacnan.
OnexTpoHHBIN B-pacnan:
43.2
'}X—?*zle + _‘l}e +v,
[To3uTponHsIi B-pacna:
A A 0=
sX—=Y + jE+ v,
lN'amma-u3znyyenue
3aKOH paJuO0AKTUBHOIO pacnaja:
-t
433 N(®) = No =27

N(®)




ITycte M — Macca paanoakTUBHOTO BeliecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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SAnepHble peakuuu. JleneHue u CUHTES saep




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Msikumies .., byxosies b.b., Corckuit H.H. /Ilox pen. [Tapdentreroit H.A. ®usuka. 10
knacc. ba3oblit 1 yriyonenHsiit yposenb. M.: [IpocBerienue

Msxumes .., Byxosues b.b., Hapyrun B.M. /Ilox pen. [lapdentreBoit H.A. ®usuka. 11
knacc. ba3oBblit 1 yriyonenHsiit yposenb. M.: [IpocBerienue

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Msxuwes I'.S. u np. ®uzuka 10,11 knaccel: Meroauueckue pekomeHaanuu. M.:
[Ipoceemenne

Msikumies I'.S. n gp. @usuka.l0,1 1xn. [Toypounoe nnanuposanue. M.: IIpocBenienue
KonTponpHble 1 n3MepuTensHble Matepuansl. Tectel. M.: IIpocBenienune

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://videouroki.net/

https://resh.edu.ru/

https://www.yaklass.ru/p/fizika

https://phys-oge.sdamgia.ru

https://fipi.ru/
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