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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoii ~ denmepainuu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IPOrPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COIepKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
yu4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriyoJI€HHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHM NS
MPOSIBJICHHS] CBOUX MHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI JJIsi TPOAODKEHHs 00pa3oBaHUS B
OopraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamme mo (¢u3HKe ompeAensioTcs IIaHUPyeMble pe3yIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeJMeTHbIe, TpenMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yiabTaTaM OOydYalolIUXCsl, OCBOMBIIIHMX
nporpamMmy 10 (HU3UKE HA YPOBHE CpeAHero oO0mero oOpa3oBaHus Ha
yr1yOIE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma no gu3MKe BKIFOUYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIE MPEAMETHBIC PE3YJIbTATHI 110 To1aM 00YUCHUS;

conepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENAMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovMX MpoTrpamMm.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
MPENIOCTaBIsAECT BO3MOXHOCTH JUIsl peaju3allid  Pa3iu4yHbIX METOJMYECKHX
NOJXOJOB K MpEenoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTETbHOM YaCTH COEPIKaHUS Kypca.



®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. HIkoabHBIN Kypc PU3NKU — cuCTeMOOOpasyroui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, HW3Y4aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM aKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA e, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKON, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (DHU3UKH
oObeaUMHEH BOKPYr (Qu3nyueckux Teopuid. BenymuMm B Kypce sBisieTCs
(dbopMupOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEILIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoyiara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TNOTEHIHAIa (PU3UYECKON HAYKH, OCMBICICHHE CBS3M pPa3BUTHUS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MpeanojaraeT 3HakOMCTBO € HIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpu 3ToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanu3yercs TNOCPEACTBOM BBEJCHHUS 3JEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusuku peanuzamus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro ¢akropa yudeOHoro mpouecca. lns yriayOnaéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHYECKOrO SKCIEPUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanuzaluy (QU3MYECKOro TpakTUKyMa. B mepBoMm ciiyuae
IPaKTUKyM mpoBoAuTcs au00 B kKoHue 10 m 11 kmaccoB, 1ub0O mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpalnuss padoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE MCCIEN0BAHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme 1o (@u3MKe cHCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBlICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPoOIecca UCXO0I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHus KabuHera Qusuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUsS], UCCIIENOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUMH U MOCTAHOBKY
OIBITOB TI0 NMPOBEPKE NPEIII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENsAETCA PEUICHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 NPUOPUTETOM SIBJIAIOTCS 3aJaud C SIBHO
3aJIaHHOW U HESIBHO 3a/IaHHOW (DPM3MUYECKOW MOJIETBIO, TIO3BOJISIFOIINE TPUMEHSTh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3ienioB. (s kayecTBEHHBIX 3a/1a4
NPUOPUTETOM SABIISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
(bu3nYecKuX SBJEHUN U MPOILIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
buznyecKoil MoAeNu AJis CUTYalluu NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO Ipolecca Kypce (PU3MKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHMs JOJIKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBHIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme IO0
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpaloHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B MporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCIIEIOBAaHMSI  U3YyYaeMbIX SIBIEHMM M  IPOLECCOB, OMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHUYECKUX MPAKTHUYECKUX PA0OT
dopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 00ecledrBaeTCsl B pacuére



OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTH4ecKue KOMIUIEKTbI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4EHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYXKAIOIIUM SBJICHHSIM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUNA O pPOAU (PU3MKU IS DPA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynaymiei
npodeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreunBaeTcsl pelieHreM CIIeIyIoMMX 3a1ad B
npouecce U3ydeHus Kypca GU3MKN Ha ypOBHE CpEHEro o01ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMupOBaHHUE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JIs1 OOBICHEHUS
¢bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEJIHCBHOM XU3HU;

OCBOCHHME CIIOCOOOB pEIIECHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Monenblo, 3a/1ay, MOJAPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/1aHue
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCJIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLLYIO CPeaIy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTanud  HHPOpMaIuH,
OIIpEEIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE€ YCJIOBUM MJI Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOH 1€ATEIbHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AaHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®DusWka» HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsI BBIOMpaeTcss OOYyUYaAIOIUMUCS, TUIAHUPYIOMIUMHU TMPOJOKEHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HE/ACIIO).

[Ipenmaraemerii B mporpamMme 10 (U3WMKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. Hayunslii MeTo/ mo3HaHus u
METO/IbI UCCIEeIOBAHUS (PU3NUECKUX SBICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEJIMYMH (aHAJIOTOBBIE U IU(POBBIE
U3MEpPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TENo, HJealbHasl >KUJIKOCTb, HJICAIbHBIA TIa3, TOYCUHBIH
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHULIbI €r0 MpUMEeHUMOcTH. Dusnueckas
TEOpHs.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepeHne cuiibl TOKAa M HAmpsDKEHUS B LEMNHU IOCTOSIHHOTO TOKa MpH
MOMOILM aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi nadboparopueit mo dusuke. [Ipumepsl usmepeHus
(bU3MYECKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBrkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHON TOYKHM, €ro MPOEKUUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropusi.

Ilepemelnienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOODPIHHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOomHOoe majeHue. YcKopeHue CBOOOMHOTO majacHus. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEpUAIbHON TOUKH OT BPEMEHU U UX TpapuKH.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuaqbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl ucciieI0BaHUs TBUKEHUN.

Nnnroctpanus npeaesibHOro NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tamenue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH IIPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHUS C 1ENbI0 ONpeeeHUs MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOIb30BaHNe TU(PPOBOM Ta0OPATOPUH).

W3yyenue nABWKEHHS Tena, OpOIIEHHOTO TOpu3oHTanbHO. IIpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA M HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydeHune JIBWKEHHUS Tella MO OKPY)XKHOCTH C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpamieHus KOHHYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIUn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPBHI).

Macca Tena. Cuia. [IpuHuun cynepro3uinny CuJl.

Bropoi 3axoH HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJTHOTO TAJACHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckol MmUpOTHL. J[BrkeHUe
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBMKyllerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenHue. CHila TpEHUS CKOJIBKEHUS M CHJIA TPEHUSA
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJOTHUYECKUE MPOLIECCHI: MOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBMKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
ITPOU3BEAECHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLHUAIBHON CHCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YIbTATE B3aUMOICHCTBUS TE.

HN3mepenune macc no B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBH)KEHUU OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka IIo
HAKJIOHHOM IUTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliyi.

N3ydeHne NBUKEHUSI CUCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne nBUAKEHUS Tpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Tenmo. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamlieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsI paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpallEHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOIAlb OTIOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexaHuke.

NMmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp macc
CHUCTEeMbl MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umnynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
npeacTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[loTeHnManbHble W HENOTCHLMAIbHbIC CWIbL. [loTeHIManbHAsE >Heprus.
[ToreHuunanbHast SHEprus ynpyro aepopmupoBaHHON NpyxuHbl. [loTeHUManbHas
DHEPrUs Tela B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHyTpH M BHE I1apa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHUEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MICAIBHOM >KUIKOCTH KaK CJEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPILIEHNUU PabOTHI.

B3anmHbIe TNpeBpalleHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrUd NpH
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepeHne nMimyJiibea Tea o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHrne KHHETUYECKOM YJHEPTUH TEJIa 10 TOPMO3HOMY IYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JBWKEHUHM Teja MO HAKJIOHHOMN
IIJIOCKOCTH.

Paznen 3. MogekyJsipuasi Gu3snka u TepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJsIpHO-KMHeTnyeckod Tteopun (MKT), ux
onbITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JBIKEHUS W B3aUMMOJEHCTBMS 4YacTHI] BewecTsa. MoJenn CTpOEHUs TIa3oB,
KUJIKOCTEH M TBEPABIX TEI U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasMepsl MoJekynd (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3ompoiiecchl B
UJCabHOM Ta3e C T[OCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IIPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOU SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEILIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :xuaKocTen.

Mogens onbita lTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCcTaINIMYECKUX PEIETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

HccnenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHEe MEXy ropsyeil U XOJI0THOM BOJOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEKOMEHIAOBAHO MCIOJIb30BAHUE
1 poBoit Taboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAYEHHUsI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHMI:
ypaBHeHue MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsl BHYTPEHHEH JSHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temonepenayua  kak  cnoco®0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenno€éMKOCTh Tena. YHaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YenbHas TeIIoTa CropaHus
tornuBa. Pacuér KkonuuecTBa TeminoThl mnpu Teruonepenaude. I[lonstue 00
aauabaTHOM IIpoIriecce.

[lepBblli 3aKOH TepMOAMHAMHUKHA. BHyTpeHHsAs »dHeprus. KomnnuecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUSl  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAs aauadara. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIEpeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. [ukia Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHu4ecKkue yCTpONCTBAa M TEXHOJIOIMYECKUE IPOLECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENM, NapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3AIHs OMOOPTaHUYECKOTO TOILINBA JIJIs
BBIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPIUHU.

Jlemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIIBbHBIX TEINIOEMKOCTEN BELIECTB.



CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KATIEHUS KUIKOCTEN.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoobvl.

[TapooOpa3zoBanue u KoHAeHcauus. VcmapeHue u KumneHue. Y jenbHas
TEIUI0Ta Mapo0Opa30BaAHHUS.

HacehllieHHble M HEHaChIlIEHHblE TMapbl. KayecTBEHHas 3aBUCUMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEPATyphl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaimm3auusa. YJIENbHAs TEIJIOTAa IUIABJIEHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUUMUHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYeCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MMEPEXOax.

YpaBHeHuUE TEII0BOTO OaiaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko3(phuuueHT NmoBEpXHOCTHOTO HATSHKEHUS.
Kanunspusie saBienus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHHuYecKue yCTpOMCTBA U  TEXHOJOTWYECKHE MPOLECCHI:  KHJKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe paciupeHue.

CBoiicTBa HACBILIEHHBIX NAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUH.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIECTBA.

Buner nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIGHKa Macchl MapoB B
IIOMEIICHNH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHnne 3aBUCHUMOCTH  JAepopMalii  pPEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OJeKTpu3alus Tel U €€ MpOSBICHMS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKM U MOJYNPOBOIAHHUKU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUs AIIEKTPUYECKOIrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

DIIeKTpUYECKOeE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIsl. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEpPrus 3apsja B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenman snexkTpocrarnyeckoro noiisd. CBsi3b HANPSHKEHHOCTH OIS U PA3HOCTH
NOTEHIMAIOB JUJISl  JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3THUX MOJEH H
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jusnexktpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHOE coeMHEHUE KOHIEeHCAaTOPOB. [locnenoBarensHOe cOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHYECKass 3alluTa, 3a3eMJICHHE JJICKTPOMPHUOOPOB,
KOHJIeHCATOpHkI, reHepaTop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT IUIOLIAH
MJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus HEpruu 3apsiKEHHOT0 KOHEHCATOPpa B SHEPTHUI0
W3JIy4YEHUSI CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LENN, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenune pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne pa3psna KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYciioBus CymeCTBOBAHUSI MOCTOSSHHOTO JJIEKTPUYECKOrO TOKa. MICTOUHMKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jig yyacTka IeMu.

DIeKTpUIeCcKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTUBIICHUSA
OJHOPOJHOTO TPOBOJHMKA OT €ro [JWHBI M IUIOIIAJA IMONEPEYHOIO CEUCHHS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucrope.

OJC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHueE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SJHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpPSKEHUS L PE3UCTOPA,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS [MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHNe TalbBaHUUECKOTO JJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco6bl coennHeHnst UCTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenue /1C 1 BHYTPEHHETO COMMPOTUBJICHUSI HCTOUYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DJIEKTpUYECKAasi  MPOBOJUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.



DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U pUMECHast IIPOBOJANUMOCTh
NoJIyIpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIM
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. MonHus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: HOJ,
TpaH3UCTOp, (POTOAUON, CBETOJIMOM, TalbBaHWMKA, padUHUPOBAHUE MEJH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh CONPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psa ¥ IpOBOJIUMOCTb BO3/1yXa.

CpaBHeHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HaoGmronenne amexTpoimsa.

N3mepeHue 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJA.

Du3nYecKuil MPAKTUKYM.

Crnioco0bl u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATUYECKUX  pazlenax  «YUEHHYECKUH  HKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBS3H.

Wzyuenne «kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCSA C YYETOM COJAEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTEeMaTHUKH, OMOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHBIH (DaKT, TUIIOTE3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE MPUOOPHI, LU POBast 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl 1 X MPOEKINHU HA OCH KOOPJIMHAT, CIIOAKEHNUE BEKTOPOB.

Bbuonocusa: mexannueckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpeisl,
yTUiIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE M KalMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJIYyYEeHUE HaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U ra3oB, KUJKUE KPUCTAIIIBI, 3JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

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

Texnonocua: npeoOpa3oBaHUEe JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYrHE€), IBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHOW MHIYKIIMH.

MarnuTHoe 10Jie MPOBOAHUKA ¢ TOKOM (TPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJib. [[BH)KeHHE 3apsKEHHON YaCTHULbI
B OJIHOPOJTHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.

MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTUky, rapa- U IUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna  nuHHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO M
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNECUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHETHUKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumHnas uHOYKYUuA.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHH4eckre yYCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKECHUH B MATHUTHOM T10JIE
3eMuIH.

Jemoncmpayuu.

HabGnronenue siBjeHUs 3J1IeKTPOMAarHUTHOM UHYKIUU.

Hccnenosanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aJIIOMUHHUEBOM (MEIHOM) TpyOe.

SIBreHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ[C caMOMHIYKIHUK OT CKOPOCTH M3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHAYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pasznea 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUAYECKOTO OMUCAHUs TaPMOHUYECKUX KOJIOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

AmMmutyaa u ¢asza kojebaHui. CBsI3b aMIUIMTYIbl KOJEOAHUI HCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Manmbix CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux KojaebaHusx. BeiHyxneHHbie Kojaebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJieOaHMWl rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCHBHOM TPYXHHE C IIENBIO
dbopmupoBaHUS MPEACTABICHUIN 00 MACATEHON MOIEIN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPrUU MPU KoJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanuie BIHY X ACHHBIX KOJIEOaHUM.

Hab6mronenue pe3onauca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3ydeHne NBUKEHNS HUTSIHOTO MAasITHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAOIIUX KOJICOAHUIA.

HccnenoBanuie BIHYXACHHBIX KOJIEOaHU.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. ®Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
NEeHCTBYIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsHKEHUs IpU pa3iudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoHnanbHbIi NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBonctBo, mnepemaya U MOTpeOIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JTUHUU JJIEKTpoIepeaay.

Hemoncmpauuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BrIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUHEHUHU PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTI ACUCTBUS TpaHCHOpMaTOpa.



Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3yuyenue tpancpopmaropa.

HccnenoBanre NMEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Hab6nrogenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pACHpOCTPAHEHHS W JIJIMHA BOJIHBIL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, MpeIoMIeHHE, MUHTepPEpeHLUs U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiysi, uHTepdepeHuns u qudpakums.

[IIxana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNEBUACHUS. Paguosokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHuecKkue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YIIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJIOJIbHBIX BOJIH.

Komne0Gmromeecs T€10 Kak UCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue oTpaskeHus U MpeoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KoJeOaHuH.

HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, qudpakuus, UHTepdepeHus.

Oo6napy:xeHue HHGPaKpacHOro U yiIbTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOonMHEHOE pacHpOCTPaHEHHWE CBETA B OJHOPOIHOM cpene. JIyd ceera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npesnomMieHusl. OTHOCUTENbHBIA MOKa3aTesb npeaoMieHus. [locToSHCTBO YaCcTOThI
CBETA M COOTHOLICHWE JUJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CioxkHBIA cocTaB 0€lIoro CBeTa.
IBerT.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroa MmoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JjuH3a. DoKycHOE
paccTosTHUE W ONTHYECKash CUja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
pPacCTOSIHUSI TOHKOW C(EepUYEeCcKOl JMH3bI OT €€ reOMETPUM U OTHOCHUTEIHHOIO
MTOKA3aTeIIs MPETOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJ sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KilacCMYeCKUX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HAOIMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECChl: OYKH, JIYIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, NpOCBETIECHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, AUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habrogenue noHOro BHyTPEHHETO OTpakeHusl. MoJieinb CBETOBO/IA.

HccnenmoBanre XoJa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaJUICIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxium crera.

N3yuyenue nuppakinOHHON pEeETKY.

HabGmronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusanuu CBeTa.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepeHune nokazareis NpesioMIIEHUs CTEKJIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOTO pacCCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Hab6nrogenue nudpakuuu, nHTEp)EpeHInn U MOJIprU3alii CBETa.

N3yyeHue nosisipu3aiuu cBeTa, OTPaAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINN JIA3ePHOTO U3ITyUYCHUSI Ha IBYX IIEIISX.

HabGmronenue qucnepcun.

HaOmronenue u ucciaegoBanve Iu(ppakiimoOHHOTO CIIEKTpa.

N3mepeHnne IiMHbl CBETOBOU BOJIHBI.

[Tomydyenue criekTpa U3IMy4eHUS] CBETOIMO/A MPU TOMOIIN AU(PPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locrymarsl
CHeuaibHOU TEOPUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIISITABUCTCKON YaCTHUIIbI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUU  PEIATUBUCTCKUX dacTUI] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3m.

PaBHOBECHOE TeIIOBOE M3IIydeHHE (M3IIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMmenieHus Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl poTodPderra. YpaBHeHHE
OuinmTenHa 11 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenne cBeta (B YAaCTHOCTH, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBaA yacTull. BosHbl ne bponns. Jlnuna BoiHb! 1e bpoiis u
pasMepbl O0ONAaCTH JIOKAJIM3AIMU JBUXKYIIeWcs dacTtuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEIEIEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTodneMEeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus hotodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. Qu3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb aroma
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u nornouieHue GOTOHOB MpPU NEPEXOE aTomMa
C OJTHOTO YPOBHS DHEPIUU Ha JPYTrOM.



Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

Habnronenue TMHeHyaToro CeKTpa.

HccenenoBanye CleKTpa pa3peKEHHOI0 aTOMapHOI'O BOAOPOAA U U3MEPEHHUE
nocrosiHHoi Punbepra.

Tema 3. Qusuka amomMHO20 A0Pa U I1EMEHMAPHBIX YACHMUY,

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBI M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4CHHs. BiusHUE paIiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBenHbIil QoH nznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlepekt Macchl siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl DPa3BUTHUSA
AIEPHON YHEPIETUKHU.

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenn. KBapk-TirooHHas MOAENb apOHOB.

®uzuka 3a npenenamu CrangapTHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHCcTBO pmznueckor KapTUHBI MUDA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPHU3UKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMeHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BHUAMMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHbBIE ABIPHI B siApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabonrooenus.

HaOmronenus: 3BE31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEeSICHHs TTOJ0KEeHHUSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIylIapusi U SIpKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil MPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PU3MUYECKUX BEJIUYKH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bU3MYeCKUX BETWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  DKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.



O0o001IeHNe U cucTeMaTU3alus Colep KaHMsl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIA
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HaHUA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BeIUYUHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, LT POBas 1ad0paTOpHsl.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpPUTrOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXI€CTBO. BEKTOphI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTApHBIX (QyHKUUU. [Ipyu3Haku mNOMOOMS TPEYroJIbHUKOB,
ompeiesIeHHEe TUIOMIAaU TIOCKUX (GUryp u o0béMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM Npupoje, KojedaTeiabHbIE
JBWKEHUS B JKMBOM HPHUPOJE, OSKOJOTMYECKHE PUCKHM TPH IMPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKaloIIew  cpesbl,
yIbTPa3BYyKOBasi JMATHOCTUKAa B MEIUILIMHE, ONTUYECKHE SIBICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJu3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTop MEPEMEHHOr0 TOKA, MHAYKIUOHHAs Ieyb,
JIMHUY DJIEKTpOIEpeay, 3J1€KTPOABUraTelb, paaap, paluonpuEMHUK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, yabTpa3ByKoBas JMAarHOCTUKa B TEXHHKE,



HpOCKLIHOHHBIﬁ arrapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUS YyueOHOoro mnpenmera «Duzukar
JIOJKHBI OTPaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSM POCCHUHCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaU3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIBHOU ESITENBbHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3ZHUIMH  OOydYarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOT0O OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTU COBMECTHYIO JAESATEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMHM B 0Opa3oBaTeIbLHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATh C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOUW U BOJIOHTEPCKOU ESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3MA;

e IICHHOCTHOE OTHONIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOr0 MOBEICHMUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO ¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MIOCTPOCHUE YCTOMUMBOIO Oy IYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DJCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOH ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymymiel mpodeccuu u peaan30BbIBATh COOCTBEHHBIC
KU3HCHHBIC TIIaHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOeM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JIEVCTBUN B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIPHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiicCTBHS
Bba3oBnle Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTP U aKTyalIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LN JESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTHKEHHS,

BBISBJISITh 3aKOHOMEPHOCTM U MPOTUBOPEUYUSI B PpaccMaTPUBAEMbBIX
bu3MUeCcKuX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSIM, OLIEHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajIbHOrO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3oBnle ucciienoBareLCKHe 1eMCTBUSA:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH TIOHATHUSMU U METOJaMHU
(bu3nYeCKON HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peleHHs 3agad (U3NIECKOro
CoJepKaHusl, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEIPHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/aauy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOAuTh AapTyMEHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJ€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIUPOBATh COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYI0 00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIaJICTh HABBIKAMH IOJTy4YeHHS HWHpOpMaruu (PU3MUECKOTo Coaep KaHus
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISATH IOUCK,
aHajgu3, CHUCTEMATH3alMI0 W HMHTEPHpPETAN0 WH(POpMAIMK Pa3IMUHBIX
BUJIOB U ()OPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITHOHHBIX
TEXHOJOTUA B  PEUIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJIcHHEeM TpPeOOBAHUM HSPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BBIOUpas
ONTUMAJILHYIO (POpMY MIPEJCTABICHHUS U BU3yaJIU3alIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM MU BO BHEYPOYHOH
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJIb30BaTh  IPEUMYyINECTBA  KOMAaHIHOM M
WHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JIEHUCTBHI C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUA II0 €€ JOCTWIKCHHUIO: COCTABJIATH ILUIAH
JNEUCTBUMN, paCIpPeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pEe3yNbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBIATH  TBOPYECTBO M BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENTFHO ~ OCYIIECTBIISITh  MO3HABATEIBHYIO JACSITENLHOCTh B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTHh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTHO COCTABJISTH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHUYECKOH pabOThl ¢ YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TMOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MNPUEMBI pedIIeKCUU JIJIi OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESTCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIITHOKH.

B mporecce AoCTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbu3uke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOYy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, TIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUJIETh HAIMPABIICHUS Pa3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJICHHUE, CIIOCOOHOCTh aJanTHPOBATBhCS K
AMOITMOHAJILHBIM M3MEHEHUSM M TPOSBIATH TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJIN
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JAECHCTBOBATH, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh IIOHHMMATh SMOIMOHAIBHOC
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COITMATILHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIHOCOOHOCTH  BBICTPaWBaTh
OTHOIIEHUSI C JAPYTHUMH JIIOJIbMHU, 3a00THTHCS, MPOSIBISATH HHTEPEC U
paspemarh KOH(QIHKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
IKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMUKHU, POJb (PU3HMUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHSl NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLECCOB (SBJICHUM): HHEpLUMalbHas cHUCTeMa OTCYETA, aOCONIOTHO
TBEpIOE TEJO, MaTepUalbHAs TO4YKA, pPAaBHOYCKOPEHHOE JIBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naeopmariusi, aOCOITIOTHO
yIpyroe u adCONOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycioBUs (IpaHHULbl, O0JAacTH) NPUMEHUMOCTH (U3HYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3akoHbl HprooTOHa, mpuHOMO  OTHOCUTENbHOCTH [ammies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Tejia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anues, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS WMIIyJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKH U
TePMOJMHAMHUKUA (CBA3b JAaBJEHUS WJCAJBbHOIO Ta3a CcO CpeIHel
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHMKEHUS €ro 4acTHL, CBS3b JABIICHUS UJCAIBHOIO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SIBICHUS, MCIOJb3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULIHNHN DIEKTPUUYECKUX
MoJIeH, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BAXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npaBuia Kupxroda, 3akonsl Dapajes A1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
nepeMeIleHre, CKOPOCTh, YCKOPEHUE, UMITYJILC TEIa U CUCTEMBI TEJl, CUJIa,
MOMEHT CWJIbI, JaBJICHUE, NOTCHIMAJbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHHOE
YCKOpPEHHE, CHJIA TSHDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJICHCTBUS Tena ¢ 3emi€il BOIM3U €€ MOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYXKUHBI, KOJIUYECTBO TEILIOTHI,
abCcoJIfoTHas TeMmImepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsL BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanbHOro TemioBoro
JIBUTATEIIS; AJIEKTPUUYECKOE T0JIe, HAIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TOJISI TOYEYHOTO 3apsifa WIM 3apssKeHHOro Imapa B
BaKyyM€ U B JUAJICKTPUKE, MOTECHIHAT HJICKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHLMAJNOB, JJEKTPOABIKYIIAs Cuja, CHJIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, JJIEKTpUYecKas €EMKOCTh IIIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMHU C TMOCIeI0BaTCIbHBIM U
napajuiesIbHbIM COSMHEHUEM PE3UCTOPOB, SHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUS  (PU3MYECKUX  SBICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE ¥ KPUCTAILTN3aIlsl, HaPaBICeHHOCTh
TeIIonepeaayu, 3IEKTprU3alus TeJ, SKBUIIOTCHIHAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPaPUKOB ¢ YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOJBI IO Pe3yJIbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE H3MEPEHHs (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUMOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenioKEeHHOU
TUIOTE3bI;

co0Jiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIIEI0BaHUN
B paMKax ydueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJETIbI0: Ha OCHOBAaHMM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll MojeNnu, OTBeYawlleld TpeOOBAHUAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
duznYecKuX TEOpUl TpPH MCIOIH30BAHUM MATEMaTHUYECKUX METOJIOB
peleHus 3a1a4, MPOBOIUTH Pacu&Thl HA OCHOBAHUH UMEIOIINXCS TAaHHBIX,
aHaJIM3UpPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTAaTOB;

pemath KadeCTBEHHBIE 3a/Jauyd, TpeOylolne NPUMEHEHHs 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 PYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONb30BaTh TEOPETUYECKWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIIM3UPOBATh M OIICHUBATH MOCIIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpolLieccaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM
HAyKX W TEXHOJOTUW JUIsl JlajJbHEHIIero pa3BUTHUA YE€JIOBEYECKOTrO
00IIIECTBA;



MPUMEHSTh Pa3lInuHble CIOCOOBI padOThl ¢ MHPopManuen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAINK, CTPYKTYPUPOBAHUS H WHTEPIIPETALIUU
uHpopMaIuU, MOJTYYEHHOM U3 pPAa3IMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBaTh  MOJIy4aemMylo  UWHGOpMalMi0O U OIEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(POpPMAIIUY;

MPOSIBIISATH OpraHu3aIOHHBIC u MO03HABATENIbHBIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIE0BATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATIBHO PACIIPEACIIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OLICHWBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayliel npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.

K xoumy oOyuenuss B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YyHON KapTHHE MHUpA, POJb aCTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBFHON M MPOTHOCTUYECKON (GYHKUMN (pu3ndyeckoil Teopuu —
ANEKTPOANHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, pons (puszudyeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPaA, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUM O IPUPO/IE;
pa3iuyath YCJIOBUS MPUMEHHUMOCTU MoJened (Qu3nueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTHICCKUN MasITHUK,
UJeaJbHbIA MPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa 1
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth yclIOBUS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOMMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBAaTh U OOBICHATH SJEKTPOMArHUTHBIE MPOIECCHl U SBJICHMS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST U 3aKOHBI JJIEKTPOAMHAMUKH H
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro  3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAYyKUMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOM IEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIHUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCH U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTorpdexra, mepBpd U BTOpPOM mMoOCTyjdaTel bopa, mOpUHIMM
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaJOaKTUBHOTO pacnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
HaIpsKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJICKTPOJBIXKYILIAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMImepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILASL CHUJIAa CAMOMHIYKLMH, 3HEPrus MArHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATHUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
OHEPrus TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBS3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUMHIYKIIHS, pe30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmamabi
a5ep, raMMa-usiiydeHue snep, (pu3nyeckue MPUHIUIBI CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONpENENATh HAMPABICHUE HMHAYKIIMM MAarHUTHOTO MOJII MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJiOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJII aHalim3a ©M  OOBSACHEHHS (U3UYSCKUX  IPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLNU 3BE3 U Beenennoii;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJabTaThl MOJTYYCHHOW  3aBUCHMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
HNOTPEIIHOCTE  M3MEPEHHUH, JenaTb  BBIBOJABl IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOAUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3bI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOW [JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
bu3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3NYECKUX TEOPHid
IpPU HUCIIOJIB30BAHUM MAaTeMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yNbTATOB;

pemarb KadecTBEHHBbIE 3a7aud, TpeOyrollne NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAaKKEe WHTErpallui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKue SBICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS [JJIs1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAYyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJACTBEHHOMN
JESTEIbBHOCTH 4YEJIOBEKA, CBSA3aHHON C (PU3MYECKUMMM IpOLIECCaMU, C
HO3ULMI 3KOJOTNYECKON 0€30MaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAHUH, 4 TAK)KE Pa3yMHOM HCIOJIB30BAHUU JOCTHIKEHUN



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MHpopManuen (Guznueckoro
CONEPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIs TIOMCKA, TepepaboTKH M MpeabsBiICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uH(OpMAIH, TOMYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBATh  MOJIy4aeMyr0  HWH(OpMaIruio W  OICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMECIONIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UHPOPMALIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATEIbHbIE yMEHUS
CaMOCTOSATEILHOTO  TPHOOPETCHHWs HOBBIX 3HAHWKW B TIpoIlecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACIPENEIATh AesTEILHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBAaTHO OIICHMBATH BKJAJ KaXKIOTO W3
YY9aCTHHKOB TPYTIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITh MOTUBALIMIO K Oyayuieil nmpoecCuoHanbHOW AESTENbHOCTU IO
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.edso0.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAMIICCKAC KONICOAIS 0 https://m.edsoo.ru/39859%f1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859f1
2.4 Onrruka 25 1 bubmorexa [JOK
https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yajn3M 15 bubmmorexa LIOK
) PHyCKy AP Y https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859%¢f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
! ®duszuka — pyHgaMeHTaabHas HayKa o 1 Bbu6motreka [JOK
IpUpoae 01.09.2025 = https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ O3HAHUSA U METO/BI | bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBICHUIN 02.09.2025 = https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B IIpoIecce
3 no3Hauus opupoasl. Habnronenue u 1 Bubmiorexa OK
pp . 03.09.2025 | https://m.edsoo.ru/34c¢49931
SKCIIEPUMEHT B (pu3mKe
4 CrniocoOsl u3MepeHus: GU3NYECKuX 1 bubmmoreka [JOK
BEJIMYMH 04.09.2025 | https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 bubmmorexa [TOK
P P 05.09.2025  https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM Hay4yHOU KapTUHBI MUpAa, 08.09.2025  https://m.edsoo.ru/eabbded|
B [IPaKTUYECKON JESITEIbHOCTH JHOAEH
Mexannueckoe nuxkenue. Cucrema
7 orcueta. OTHOCUTEIIBFHOCTD 1 bubnunorexa LIOK
MEXaHUYECKOro ABvxeHus. [Ipsmas u 09.09.2025  https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1au MEXaHUKH
8 Pannyc-BexkTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK




€ro MPOCKIIUU Ha OCH KOOPJIMHAT. 10.09.2025 | https://m.edsoo.ru/30a108a5
Tpaexropus. [lepemenienue. CKopocTb.

NX npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NpsAMOJIUHEITHOE

9 newkenue. [ padpudeckoe onucanue bubnmnoreka HOK
PaBHOMEPHOT'O IPSIMOJIMHEUHOTO 11.09.2025  https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMereHuid U CKOpOCTeil. bubmmoreka [JOK
Pemntenue 3agau 12.09.2025 @ https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsiMonrHeHOE NBMKEHHE C 15.09.2025 | https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanwue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubnuorexa [IOK

16.09.2025  https://m.edsoo.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y cCKopeHue

13 CBOOOIHOTO Ta/IcHUs. 3aBUCHMOCTh bubnuoreka [{OK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT 17.09.2025  https://m.edsoo.ru/f738109¢c
BPEMEHH U UX rpapuKu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bubnuoreka [{OK
YIIIOM K TOPU30HTY 18.09.2025  https://m.edsoo.ru/71cbb4f5
KpuBonnHuelinoe aBuxkenue. J[BrmxeHue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorera LHOK

19.09.2025  https://m.edsoo.ru/33196fbe
LeHTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE
16 KonrtponsHas pabora no Teme bubnworexa LHOK

https://m.edsoo.ru/1242£32¢




"Kunematnka"

IIepBb1it 3ak0H HproTOHA.
WHuepunanpHble CUCTEMBI OTCUETA.

22.09.2025

bubnunorexa LIOK

17
[IpuHuun otHOcuTenbHOCTH ["anunest. 23.09.2025  https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
13 Cuiia. PaBHOIEHCTBYIOIIAs CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca 24.09.2025  https://m.edsoo.ru/141d3837
19 B3aumoneiicteue ten. Tperuil 3aKk0H bubanorexa [JOK
HrroTona 25.09.2025  https://m.edsoo.ru/57dba505
[Ipuaiun cynepno3unuu cui. Pemenue
20 3ap aq]i{a I }II/IHMSHCHI/I: 3aKOHOB bubmmorexa [IOK
g P 26.09.2025 = https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DOKBUBAJIEHTHOCTh IPABUTAIIMOHHON U bubmmorexa [IOK
N P B 29.09.2025  https://m.edsoo.ru/9aba2b0a
WHEPTHOIN Macchl
2 Cuia TSKeCTH U yCKOpeHHe bubnmnorexa [JOK
CcBOOOIHOTO ITaJECHUS 30.09.2025 @ https://m.edsoo.ru/2275726
JIBukeHre HeOECHBIX Te U UX
3 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI 01.10.2025 | https://m.edsoo.ru/11abfa0a
Kennepa
bu6nmorexa LIOK
24 . I'yka. B
Cuna ynpyroctit. 3akor I'yka. Bec Tena 02.10.2025 |  https://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona v BUABI CUI bubnmnoreka [JOK
25 TpeHus. [IBUKeHUE B KUIKOCTH U ra3e https://m.edsoo.ru/1fa86499
N 03.10.2025
C YYETOM CHIIBI COIIPOTUBIICHUS CPEIBL https://m.edsoo.ru/2cb29676
26 Hasnenue. 'mapocratuueckoe bubmuoteka [IOK
nasnenue. Cuna Apxumena 06.10.2025  https://m.edsoo.ru/a28aa7ad




AOGCOJIFOTHO TBEPJIOE TEJIO. bubnmnoreka HOK

27 [TocrynarenbHOE U BpajaTeabHOE bubnmnoreka HOK

07.10.2025

JIBUJKECHUE TBEPJIOrO Tena https://m.edsoo.ru/2b95d57e

73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1nedo cusl 08.10.2025  https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K

29 TBepAOMy Teny. LleHnTp TsxecTu Tena. Bu6mumotexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. 09.10.2025 | https://m.edsoo.ru/9aa79a7d
Bunet paBHOBecus

bubnuoreka [IOK

30 Pemterue saax 10.10.2025  https://m.edsoo.ru/dc1caacO

31 KontponbHas paboTa mo teme bubnnorexa [JOK
"Munamuka. CtaTka TBEpIoro Tena" 13.10.2025  https://m.edsoo.ru/9f5a574c
Nmnynsc MmaTepuanbHON TOYKH,

1 CUCTEMbI MaTepUalbHbIX TOUeK. LleHTp bubmmoreka [JOK
MacC CUCTEMbI MaTEPUAIbHBIX TOUYEK. 14.10.2025  https://m.edsoo.ru/4bb8294b
Teopema o IBH>KEHUU IIEHTPa Macc
WMITyibe CHUTBI 1 I3MEHEHHE UMITYJTBCA

33 Tena. 3aKOH COXpaHEHHS UMITYJIbCA. bubamorexa LOK

15.10.2025  https://m.edsoo.ru/13f0a221

PeakTtuBHOE ABMXEHUE
MoMeHT uMIysibca MaTepUAIBHON

34 Touku. [IpencraBienne o coxpaHeHUn bubnmnoreka [HOK
MOMEHTA UMITYJIbCA B [IEHTPAJIbHbBIX 16.10.2025  https://m.edsoo.ru/d6532eb9
MOJISAX

bubnunorexa LIOK

33 Pemenue safad 17.10.2025  https://m.edsoo.ru/f7706d63
PaboTa cuitbl Ha MaJIOM ¥ Ha KOHCYHOM bubnuoreka [{OK

36
nepemenieHuu. ['padpuueckoe 20.10.2025  https://m.edsoo.ru/913974c7




MpEACTABICHUE pa0OTHI CHITBI.
MOoIIHOCTE CHJIBI

Kunernueckas sneprus. Teopema 06

37 H3MEHCHUY KHHETHYSCKOM SHEPTUU bubmorexa LIOK
. P 21.10.2025 @ https://m.edsoo.ru/9a5e2e74
MaTepuaTbHON TOYKU
[ToTeHIMaIbHBIC U HEIOTEHI[UAIbHEIC
38 cuibl. [loTeHIManbHas SHEPTHS buGnuorexa [IOK
) Tt 22.10.2025 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
Tperbst KocMuyecKkas cKopocTh. CBs3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
. bubnuorexa [IOK
39 M3MEHEHHEM MEXaHUYECKOM 3Heprun
23.10.2025 | https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUr
Vupyrue u He W€ CTOJIKHOBCHHUS.
40 v EieHHe Eeynff) };IFHH IS UealbHOMI bubmorexa LHOK
P pHY 24.10.2025 | https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonrtponbHas pabota no teme "3akoHsbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHUKe" 05.11.2025 | https://m.edsoo.ru/474e7c4a
Pa3zButHe npeacraBieHu 0 IpUpoae
P PHp bubmmoreka IIOK
42 teraoThl. OcHOBHBIC nonokeHust MKT.
06.11.2025 | https://m.edsoo.ru/b0ad445f
Huddysus. bpoyHoBckoe nBUKEHME
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
43 TBEPJBIX TeJ. XapaKkTep ABUKEHHUS U bubmorexa HOK
. P 07.11.2025 | https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
bubnunorexa LIOK
44 Kommgecto BemectBa. IlocTostHHAsS
10.11.2025  https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temmneparypa. TernoBoe paBHOBECHE. bubnmnorexa [JOK




IlIxana Ienbcus 11.11.2025 | https://m.edsoo.ru/0070d493
bubnunorexa LIOK
46 Pemenne
HHICHHE sanad 12.11.2025  https://m.edsoo.ru/1531aba5
bub6nmoreka [IOK
47 4 iras. I’
ACIBHBIN Ta3. & a30BBIC SAKOHET 13.11.2025 | https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenpeneeBa-Knaneiipona. bubnuorexa [JOK
Pemenue 3amau 14.11.2025 @ https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemrepaTtypa. 3aKoH bubmmoreka [JOK
JampToHa 17.11.2025 | https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeanbHOM rase ¢ bubnuoreka [IOK
MMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA 18.11.2025 | https://m.edsoo.ru/68878d51
I'paduueckoe npencrapiaeHue
51 Hfofl) OIIECCOB: EISiTe Ma, M30X0pa bubmmorexa [IOK
POt ) pa, pa. 19.11.2025  https://m.edsoo.ru/1344327b
nzobapa
bubnunoreka LIOK
52 0) MKT
CHOBHOE yPaBHenue 20.11.2025  https//m.edsoo.ru/c8094721
bu6nmorexa LIOK
53 Pemenue 3a,
HeHHe Sajat 21.11.2025  https//m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO
54 CpeIHel KHHETHYECKOH 3Hepruei 24.11.2005 https://m.edsoo.ru/c38af875
MOCTYIMATEILHOTO TEIJIOBOTO
JIBUKEHUS €€ YacTHI]
55 O06o01IeHre U cucTeMaTr3aIis 3HaHHIA bubmuorexa [JOK
o teme "OcHoBbl MKT" 25.11.2025  https://m.edsoo.ru/09d12fd8
56 KonTponbnas padora o teme "OCHOBBI bu6muoreka [JOK
MKT" 26.11.2025  https://m.edsoo.ru/13adad59
57 TepMmoanHaMHuyecKas CUCTEMA. bubnuotexa [JOK




3aanue BHEMIHUX yciaoBui uist T 27.11.2025  https://m.edsoo.ru/5f8d38a3
cucteMbl. BHenHue 1 BHyTpeHHHE
napametpsl. [TapameTpsl T/] cuctemsl
KaK Cpe/IHHe 3HAYCHUs BEJTUYHH,
ONMCHIBAIOLIMX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.
58 Camonpowu3sBoiibHas penakcarus T/ bubmmorexa [OK
P P 5 28.11.2025  https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens ueanbHOro rasa B
59 TEPMOJUHAMHUKE. Y CITIOBUS bubmorexa HOK
P . 01.12.2025  https://m.eds00.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJEIIN
60 VYpaBuenue Meneneena-Kianelipona bubmmoreka [JOK
Y BBIpa)KEHUE /111 BHYTPEHHEN SHEpruun 02.12.2025 |  https://m.edsoo.ru/bal178d0
BeIpaxxenue i1 BHyTpeHHEN SHEPTUA
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubmuorexa [IOK
KBazucrarnueckue u HeCTaTUYECKUE 03.12.2025 | https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DOnemeHTapHas paboTa B
2 TepMoauHaMuKe. Beruucienue padboTsl bubnmnoreka [HOK
o rpaduky nporecca Ha pV- 04.12.2025  https://m.edsoo.ru/741d5738
auarpamme
Temonepenayda kak croco0 M3MEHEHUS
63 BHyTpeHHeH 3Heprun T]I cucrems 6e3 bubmorexa HOK
P P 05.12.2025  https://m.edsoo.ru/3d734561
COBepIICHUs paboThI
64 KonBexkuusi, TemaonpoBOgHOCTD, bubnunorexa LIOK
U3JIy4CHUE 08.12.2025 = https://m.edsoo.ru/157b54cd
65 KonunuecTBo TemnoTel. TennoéMKoCTh bubmorexa OK

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




Tena. Y ienpHas u MOJIsipHas 09.12.2025
TEIUIOEMKOCTH BEIECTBA. Y IeJIbHAs
TEIJI0Ta CTOPAHUS TOILIIUBA
66 Pacuér xonuyecTBa TEIIOTHI pU bubnmoreka [JOK
TerIonepeaade 10.12.2025 @ https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM Mmporecce. bubnmoreka [JOK
[TepBblii 3aKOH TEPMOAMHAMUKHU 11.12.2025  https://m.edsoo.ru/d8098824
KonuuecTBo TemnoTs! u paboTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEHN dHEpruu bubmmorexa [IOK
12.12.2025 | https://m.edsoo.ru/b047alcd
T/ cuctemsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubmuoreka [IOK
nporieccoB. HeobparumocTts 15.12.2025  https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOILIECCOB
70 [IpuHIUIIBI AEHCTBUS TEMIOBBIX bubnunoreka LIOK
MamuH. KITJ] 16.12.2025 | https://m.edsoo.ru/2e¢945513
71 MaxkcumansHoe 3HaueHue KITJI. I{ukn bu6mmoreka IIOK
Kapno 17.12.2025  https://m.edsoo.ru/fe3857b9
bu6nunorexa LIOK
72 Penterre sazat 18.12.2025  https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIEKThI
73 WCIIOJIb30BAaHUSI TETNIOBBIX IBUTATENEH. bubnmnorexa [JOK
TernoBoe 3arpsA3HEHUE OKPYKAKOLIEH 19.12.2025  https://m.edsoo.ru/9867aaa7
Cpenbl
bub6mmorexa [IOK
7 Pemterue sazas 22.12.2025 | https://m.edsoo.ru/c8c70432
75 O06o006menne 1 cucTeMaTHU3aIns 3HAHUI bubnuorexa [{OK
o Teme "Tepmonunamuka. TermnoBbie 23.12.2025  https://m.edsoo.ru/28d62b3f




ManIuHe"

KonrponsHas pabora o Teme

bubnunoreka LIOK

76 "Tepmonunamuka. TernmoBbie
" 24.12.2025  https://m.edsoo.ru/1b6e26¢S
MaII1HbI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucnapenue u kunenue. Y nejibHas bubmorexa [OK
] 25.12.2025 @ https://m.edsoo.ru/6f8¢6777
TEII0Ta MapooOpa30BaHUS
HacplimenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauectBeHHast 3aBUCUMOCTH TUIOTHOCTH
Y JJaBJICHUS HACBIIIEHHOTO 1apa OT
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT bubmorexa [IOK
R ’ 26.12.2025  https://m.edsoo.ru/f5¢17d02
00bEMa HACKHIIIEHHOTO TIapa.
3aBUCHUMOCTh TEMIIEPaTyphbl KUICHUS
OT JIaBJICHUS B KUAKOCTU
79 BrnaxaocTh Bo3ayxa. AGCOTIOTHAS U bubmmoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh 29.12.2025  https://m.edsoo.ru/30ebbb79
80 Pemenue 3amau bubmorexa LHOK
30.12.2025  https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
81 amopdHbIe Tena. AHU30TPONHS bubmorexa HOK
N ' 12.01.2026 | https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAIIIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
bu6mmoteka IIOK
82 VnenpHas TEIUIOTa IJIaBICHU.
13.01.2026  https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopMan TBEPIOTO TEIA.
Aebop P bubmuorexa [JOK
83 Pactsokenne u cxxatue. Cnur. Monyinb
. 14.01.2026  https://m.edsoo.ru/dalaabl0
HOwura. Ilpenen ynpyrux nedopmaruit
84 TernnoBoe paciIMpeHue KUIKOCTEN U bubnmnorexa [JOK




TBEPABIX TEJI. AHFAPMOHHU3M TCILUIOBBIX 15.01.2026  https://m.edsoo.ru/7baSedf2
KoJ1e0aHui 4acTull BEIIECTBA

25 [Ipeo6pa3oBanue sHEPTUN B (Ha30BBIX bubmmoreka [JOK
nepexojiax 16.01.2026  https://m.edsoo.ru/97a0672f

bub6nmoreka [IOK

86 VYpaBHeHHE TEIIOBOTO OanaHnca

P " 19.01.2026  https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pewrenue 3anau

A 20.01.2026  https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHE.

28 Kanunnsapueie siBinenus. JlaBnenue noa bubmmoreka [JOK
HCKPUBJICHHON MTOBEPXHOCTHIO 21.01.2026 @ https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyia Jlamraca
O06o0muieHne 1 cucTeMaTu3ays 3HaHUH

" bubnunoreka LIOK
89 110 TemMe "ArperatHble COCTOSIHUS
" 22.01.2026  https://m.edsoo.ru/0b52575¢
BemiecTBa. PazoBble Mepexobl
KonTponbhas padota no teme
90 "ArperaTHble COCTOSIHUSI BELLIECTBA bubmorexa HOK
.\ ' 23.01.2026  https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnexTpu3aius Tel U €€ IposSBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnnorexa [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH, 26.01.2026  https://m.edsoo.ru/1aff445f
JTUDJIEKTPUKU U TIOTYITPOBOTHHKHU
DneMeHTapHBIN ANEKTPUIECKUI 3apsil.

92 3aKOH COXpaHEHUS SJIEKTPUUECKOTO bubmorexa HOK

P P 27.01.2026  https://m.edsoo.ru/f49afd24
3apsna

93 B3aumogeincraue 3apanoB. Touednsle bu6muoreka [JOK
3apsanbl. 3akoH Kynona 28.01.2026 | https://m.edso00.ru/445b7746

94 Pemenue 3amay but6mmoreka [IOK




29.01.2026 = https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

95 Onekrpuueckoe nose. Ero neiicteue Ha bubmmoreka [JOK
BJIEKTPUYECKUE 3aPs/Ibl 30.01.2026 = https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [Tpo6uslii 3apsa. Jluaun Bu6mumoteka [JOK
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MO, 02.02.2026  https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUIYECKOE T10JIe
[ToreHmanpHOCTH

97 3IEKTPOCTATUUECKOTO 1oJsi. Pa3zHOoCTh bubmmorexa [TOK

P ’ 03.02.2026  https://m.edsoo.ru/80021447
MMOTCHIIMAJIOB U HAIIPSDKCHUE
[ToTenunanpHas >Heprus 3apsaa B
98 aleKTpocTaTuueckoMm mnose. [lorennman bubmmorexa [IOK
P ' B 04.02.2026 | https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTHU TOJIS U

99 a3HOCTHU MOTEHIUAJIOB JIJIS bubmorexa [IOK
P " 8 05.02.2026 | https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO

100 [IpuHnun cynepro3unumn bubnmnoreka [HOK
AJIEKTPUYECKUX TOJIEN 06.02.2026 = https://m.edsoo.ru/Ocfedabe

bu6nunorexa LIOK

101 Pewmenne 3ana

HeHHE S 09.02.2026 | https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnmnorexa [JOK
PaBHOMEPHO 3apsHKEHHON cephl 10.02.2026 = https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O

103 00BEMmy mrapa. [lone paBHOMEpHO brbmorexa OK

Y 13 i P . p 11.02.2026  https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU TIIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubmuoteka [JOK
rnoJje. Y cjaoBUE PaBHOBECHS 3apsJIOB 12.02.2026 = https://m.edsoo.ru/32405eab




JIMBIEeKTPUKY U TTOTYIPOBOJIHUKH B

bub6nmoreka [IOK

105
3JIEKTPOCTATUYECKOM I10JI€ 13.02.2026  https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh bubmorexa OK
pa. P 16.02.2026  https://m.edsoo.ru/845b4{73
IJIOCKOTO KOHJIEHCATOpa
107 [TapannensHoe coeMHEHNE Bu6mumoteka [JOK
KOHJIEHCAaTOPOB 17.02.2026  https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHNE bubnuoreka [{OK
KOHJIEHCAaTOPOB 18.02.2026  https://m.edsoo.ru/1€992920
109 DHeprus 3apssKeHHOTO KOHAeHcaTopa bubmorexa HOK
P P A P 19.02.2026  https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5tb2acb5
20.02.2026 https://m.edsoo.ru/27434040
11 JIBrKeHNe 3apsyKEHHOM 4acTHLIbI B bubnuoreka [IOK
OJTHOPOJHOM 3JIEKTPUUECKOM TTOJIE 24.02.2026 = https://m.edsoo.ru/8341d6ac
112 P
CHICHHE SaAaT 25.02.2026
113 O06001eHre U cucTeMaTr3aIs 3HaHUA bubmuorexa [JOK
1o Teme "DieKkTpuueckoe mnoie" 26.02.2026  https://m.eds0o0.ru/5752603f
114 KonTponbhas pabota no teme bubmuoreka [IOK
"DnexTpuueckoe mose" 27.02.2026  https://m.edsoo.ru/cefe90e9
Cuna toka. [locTossHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHUS TTOCTOSTHHOTO bubmorexa HOK
i 02.03.2026  https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
but6mmorekxa [IOK
116 u .H /C
crowmikit Toka. Hanpsixettie it 91 03.03.2026 = https://m.edsoo.ru/0839al 15
117 3akon OMa 1t y9acTKa LeTIH. bubnuotexa [JOK




DJEKTPUIECKOE COMPOTUBIICHUE 04.03.2026  https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJHOTO IPOBOIHUKA OT €T0 bubmmoreka [JOK
JUTMHBI 1 TJIOIIA U TIOTIEPEYHOTO 05.03.2026 @ https://m.edsoo.ru/95fcdf51
ceueHus
119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemenue 3anau 06.03.2026 | https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapAIIETBLHOE, bu6nmorexa LIOK
CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB 09.03.2026 = https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX bubmmoreka [JOK
ueneit. [IpaBuna Kupxroda 10.03.2026  https://m.edsoo.ru/1794cf37
bubmmoreka [JOK
122 | Pemenne sanad 11.03.2026 https://m.edsoclfru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnnorexa [JOK
Jxoyna —Jlenua 12.03.2026 = https://m.edsoo.ru/a3605¢5¢
bubmuorexa [IOK
124 Pemterrte aza 13.03.2026 https://m.edsogru/676lbef
MOUIHOCTD PIEKTPUIECKOTO TOKA.
125 TennoBas MOIIHOCTH, BRIICIAEMAs Ha bubnmorexa OK
16.03.2026  https://m.edso0o.ru/99750a6f
pe3ucrope
bubnnorexa [JOK
126 Pemenue saax 17.03.2026 https://m.edsogru/eb72fc24
127 O/1C 1 BHyTpeHHEe CONPOTUBIICHHE bubnuotexa [JOK
HCTOYHHKA TOKA 18.03.2026  https://m.edsoo.ru/72d453af
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AJIEKTPUYECKON e 19.03.2026  https://m.edsoo.ru/221f40fb
bubnmnorexa [JOK
129 Pemterne saas 20.03.2026 https://m.edsogru/3580b679




bub6nmoreka [IOK

130 M
OHIHOCTD HETORHIKA Toka 23.03.2026  https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 K
OPOTROC SaMBIRAte 24.03.2026  https://m.edsoo.ru/546£5632
132 KonzeHcarop B 1ienu nocTossHHOIO bubnuoreka [JOK
TOKa 25.03.2026  https://m.edsoo.ru/35368f3e
bub6nmoreka [IOK
133 P
clierme sanad 26.03.2026 = https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" 27.03.2026 | https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTostHHBIN bubmuoreka [IOK
AIEKTPUUYECKUN TOK" 06.04.2026  https://m.edsoo.ru/744261b8
136 Pemenwne 3agau o teme "llocTosHHBIN bubnuoreka [{OK
AIEKTPUUYECKUN TOK" 07.04.2026 = https://m.edsoo.ru/eb5d4687
O06o001eHNe U CUCTEeMAaTHU3alnsl 3HAHUI
137 mo Teme "IloCTOSHHBIN PIESKTPHUUSCKUM bubmorera OK
ToK" P 08.04.2026  https://m.edsoo.ru/bfd7a050
KonTponbhas padota no teme bubmmnoreka HOK
138 " . .
[TocTostHHBIN 2NeKTpUYECKU TOK" 09.04.2026  https://m.edsoo.ru/1885ddf1
DneKkTpruyeckasi poOBOAUMOCTD
139 a3JIMYHBIX BEIISCTB. DIIEKTPUUCCKUM bubmmorexa [TOK
p B ' p 10.04.2026 = https://m.edsoo.ru/da794295
TOK B MeTayimaXx. CBepXMpOBOAUMOCTD
DIEeKTPUYECKHI TOK B pacTBOpax u
140 acILIaBax dJICKTPOJIUTOB. 3aKOHBI bubmmorexa [IOK
P p ' 13.04.2026 = https://m.edsoo.ru/4b423491
®dapanes 11 SJIEKTPOIN3a
but6mmorekxa [IOK
141 C) i I
FICKTPHHACCIIIL TOIK B rasax. TUIasMa 14.04.2026  https://m.edsoo.ru/92d92f76
142 DNEeKTpUUECKUN TOK B BaKyyMe. bu6muoreka [JOK




Bakyymubie iprOOpbI 15.04.2026 | https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHUI TOK B bubnmoreka [JOK
MOJTYITPOBOTHUKAX 16.04.2026  https://m.edsoo.ru/ab61c660
bub6nmoreka [IOK
144 TonynposoaiHiosbie IpHOOpb! 17.04.2026  https://m.edsoo.nu/83622200
DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HApsKEHUS
B LIETIH MIOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(POBBIX
145 U3MEPUTEIIBHBIX H(11)31:/160p013" 1581071 bubmmorexa LIOK
. 20.04.2026 = https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C IU(POBOIA
nabopatopueli o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUYUH MIPU
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"
@uU3NYECKU NPAKTUKYM 110 TEME
146 "N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS bubnmnoreka [HOK
C LEJBI0 ONPEICIICHUSI MTHOBEHHOM 21.04.2026  https://m.edsoo.ru/f6292f5f
ckopoctH"
@uU3NYECKUI NPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHUsl Ipu
MPSIMOJTMHEHOM PaBHOYCKOPEHHOM
147 JIBMYKEHHUHU IO HAKJIOHHOM MIOCKOCTH" bubnmorexa OK
22.04.2026  https://m.edsoo.ru/6960b6ef
nmu "HccnenoBanue 3aBUCUMOCTH MTYTH
OT BPEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"
@u3nYeCKUil IPAKTUKYM IO TEME
148 "M3MepeHne yCKOpeHHsi CBOOOIHOTO bubmuoreka [JOK
najgeHus" win "M3yuenue ABuKEHUs 23.04.2026  https://m.edsoo.ru/d1ea2402

Tena, OpOIIEHHOT0 TOPU30HTAIBHO"




149

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJTYJIO
ckopoctbio" uiu "Mccnenosanue
3aBHCHUMOCTH MEPHOIa 00paIIeHUs
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

bu6nmoreka [IOK
24.04.2026 = https://m.edsoo.ru/bcf53514

150

151

152

@uU3NYECKUM IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJITBI
IIpU IBUYKEHUH OpycKa [0 HaKJIOHHOU
mwrockoctr" uiu "[IpoBepka runoTe3bl
0 HE3aBHCHUMOCTH BPEMEHHU JBUKCHHUS
Opycka 1Mo HaKJIOHHOH IIIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl"”

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOZHUKAIOIINX B IPYKHUHE
U PEe3MHOBOM 00paslie, OT UX
nepopmanuun" win "U3ydyenue
JIBUKEHUSI CUCTEMBI TEJl, CBA3AHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
010K"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenne kodhduimenta TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTA
3aBucumoctd Frp(N)" mn
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
K03 (HUIIMEHTOM TpeHHs" WIIn

bubnunoreka LIOK
27.04.2026  https://m.edsoo.ru/0b34db84

bu6nunorexa LIOK
28.04.2026 @ https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
29.04.2026  https://m.edsoo.ru/b83b1607




153

"N3y4yenue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUid paBHOBECHSI
TBEPAOrO Tela, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHIITEHMHOB U pacy€T CUII
ynpyrocta" wiu "HU3yuenne
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIETO TUIONIaAb OMophI"

30.04.2026

bu6nmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

155

Du3nyecKkuil NPakTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HoMmy nyTu" win "M3mepenne
CHWJIBI TSTH, CKOPOCTU MOJIENH
3JIEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS
MMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3aumojeiicteun" win "M3mepenue
KMHETUYECKOM YHEPTUU Tella 10
TOPMO3HOMY NTyTH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(pexoMeH0BaHO HCIIOIb30BaHHE
uudpoBoit 1abopaTopun)" wiu
"M3yyeHre n30XOpHOro npouecca" uiu
"N3yuenune n3obapHOTO Tporiecca’ wim
"IIpoBepka ypaBHEHUs cOCTOSIHUA"

04.05.2026

05.05.2026

bubmnoreka IIOK
https://m.edsoo.ru/856fb28e

bubnunorexa LIOK
https://m.edsoo.ru/eOfe7e07




156

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue ynenbHoM TemioéMkocTu"
umu "UccnenoBanue mpolecca
OCTBIBaHHMS BellecTBa" HIIN
"UccnenoBanue aquabaTHOTO
npouecca" unu "M3yuenue
B3alMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEH"

06.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

157

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN
HCTapeHus KUJIKOCTeN" uiu
"U3mepeHue yaenbHOM TemIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue aOCoOIIOTHOMN BIaKHOCTU
BO3/lyXa M OILIEHKa Macchl IapoB B
nomenieHun". 3mepenue
Ko3(¢dULIrEeHTa TOBEPXHOCTHOTIO
HaTSHKCHHUS

07.05.2026

bubnuoreka [{OK
https://m.edsoo.ru/6bla23b5

158

@uU3NYECKU NPAKTUKYM I10 TEME
"HaGmtoenne mpeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B YIHEPTHIO
W3JIyYEHHS CBETOaMOAA" WIIN
"N3yueHue npoTekaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' uin
"Pacrnipenienenue pa3HOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN

08.05.2026

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377




KOH/IEHCATOPOB"

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU
"M3mepenue yeabHoro

bub6nmoreka [IOK

159 CONPOTUBIICHUS ITPOBOIHUKOB" WU 12.05.2026  https://m.edsoo.ru/2b179d98
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa OT HANPSLKSHUS IS JIaMITbI
HakanuBaHus"
Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmronenue anekTpoiaunsa" uim
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
160 noHa" unu "MccnenoBanue bubnuoreka [{OK
3aBUCUMOCTH COTIPOTUBIICHUS 13.05.2026  https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" Win
"CHsITHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU auoaa”
PesepBHBbIit ypok. 0606?1eHHe u Bu6morexa LIOK
161 CHCTE€MAaTHU3aIus 3HAaHUW 110 TEME
" " 14.05.2026  https://m.edsoo.ru/ed017d93
Kunemaruka
PeszepBHbIil ypok. O6001ICHHE 1
162 CI/ICTIe)MaTI/ISZIII)I/ISI 3HaHI/II\/'IHl 1o TeMe bubmmorexa [TOK
" " 15.05.2026 = https://m.edsoo.ru/3149956b
JnHamuka
PesepBHbIil ypok. O6001ICHHE 1
163 CI/ICTI;MaTI/ISZI_II)I/ISI 3H31H1/1171Hl 10 TeMe bubmmorexa [IOK
18.05.2026 | https://m.edsoo.ru/0f9752ac
"Craruka TBEpAoOro temna"
PeszepBHbIil ypok. O6001ICHIE 1
164 CI/ICTI;MaTI/ISZI_I:I)I/ISI 3H31H1/1171Hl 10 TeMe bubmorexa [IOK
19.05.2026  https://m.edsoo.ru/6¢0df9cc

"3aKOHBI COXpPAaHEHUsSI B MEXAHUKE"




PesepBHbIil ypok. O6001IcHIE 1

165 CHCTEMaTHu3allMs 3HAHUH 110 TeMe | bubnuorexa [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM 20.05.2026 = https://m.edsoo.ru/de148976
teopun"

PesepBubIil ypok. O6001IeHIE 1

166 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME 1 bubmuorexa [JOK
"Tepmoaunamuka. TernnoBbie 21.05.2026 @ https://m.edsoo.ru/Obcc77cl
MaIIuHbBI"

PesepBHrliit ypok. O60011eHNE U

167 CHCTEMAaTHU3alMs 3HaHHUI 110 TeME 1 bubnuoreka [{OK
"ArperaTHble COCTOSIHHS BEILIECTBA. 22.05.2026 @ https://m.edsoo.ru/59ca5c91
da3oBble nepexo bl
PesepBHbIil ypok. O000LICHHE 1

168 CI/ICTI;)MaTI/IL’»Zp nst 3HaHPII>'IHl 10 TeME 1 bubmorexa HOK
" " " 25.05.2026  https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE T10JIe
PesepBHbIil ypok. O6001IeHHE T

P P . bubmuorexa [JOK

169 cHCTeMaTH3alis 3HaHUH 110 TEME 1
" . . " 26.05.2026 | https://m.edsoo.ru/3cae6dal
[ToCTOsTHHBIN 3NIEKTPUUYECKHUI TOK
PesepBHbIil ypok. O6001IeHHE T

170 CI/ICTEM&TI/ISZP ust 3HaHI/II;IH 10 TeMe 1 bubmmorexa [OK
" B " 27.05.2026  https://m.edsoo.ru/cc7681d4
Toku B pa3MyHbIX Cpeaax

OBIIEE KOJIMYECTBO YACOB I1O0 170 16

[NPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
BzaumopeiicTBue NOCTOSHHBIX
bubnunoreka LIOK
1 MarHuTOB ¥ IIPOBOJHUKOB C TOKOM. 1
01.09.2025  https://m.edsoo.ru/487a8593
MarnautHoe nosie. I'unoreza Ammnepa
BekTop MarHuTHOM WH 15078
2 IIpun pI/IH CyIepIio3u EIZK NI[IaI‘HI/ITHI)IX 1 bubmmorexa [OK
P UH ylep 1 . 02.09.2025  https://m.edsoo.ru/4clabecb
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarunurtHoe 1oj€e NpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena 03.09.2025  https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U | bubmmoreka [JOK
MOZYJb 04.09.2025  https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 Pemenue 3ana 1
HICHHE St 05.09.2025  https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. | bubmuoreka [IOK
DeKTpOU3MEPUTEIbHBIE TPHOOPHI 08.09.2025  https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBI2KEHUE 3apsKCHHOU | bubnmnoreka [HOK
YaCTHUILIbl B OTHOPOJHOM MarHUuTHOM 09.09.2025 | https://m.edsoo.ru/c97afaal
nose
8 Pemenne 3agau 1 bubmorexa HOK
A 10.09.2025  https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
ab0Ta GiIHt Hopertia 11.09.2025 | https://m.edsoo.ru/d518bedb




bub6nmoreka [IOK

10 Peterie saxas 12.09.2025  https:/m.edso0.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppomMarHeTuku, napa- u bubmorexa HOK
PP > Hap 15.09.2025  https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenue bubmmorexa [IOK
bp P 16.09.2025  https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
mose" 17.09.2025 | https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo Teme "MarautHoe bubnuoreka [{OK
moje" 18.09.2025  https://m.edsoo.ru/41c4aec8a
SIBneHne ANEeKTPOMArHUTHOM
15 YH uu. [ToTok BekTOpa bubmorexa HOK
AR y P 19.09.2025  https://m.edsoo.ru/b3efalcl
MarHUTHON UHIIYKIIUU
bu6nunorexa LIOK
16 SJ1C
JIC mmyw 22.09.2025 https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnmnorexa [JOK
®dapanes 23.09.2025  https://m.edsoo.ru/abdec188
18 Buxpesoe anekrpuueckoe noiue. Toku bubnmnoreka [HOK
dyxo 24.09.2025 = https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYITUXCS bubnmnorexa [JOK
MIPOBOJHUKAX 25.09.2025 | https://m.edsoo.ru/0235¢c02
bubnunorexa LIOK
20 Pemterrie 3aza 26.09.2025  https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 llpasito Jlenna 29.09.2025 @ https://m.edsoo.ru/bbc22726
22 WnaykruBHocTs. KaTymika bu6muoreka [JOK




WHAYKTUBHOCTH B IICTTH ITOCTOSTHHOTO 30.09.2025 | https://m.edsoo.ru/621eae9d
TOKAa
” SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CaMOUHIYKIIUU 01.10.2025 @ https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe 02.10.2025  https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Pemenne
HICHHE saat 03.10.2025 | https://m.edsoo.ru/88f69d2b
26 O6o0011eHre U crucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DeKTpoauHamMuKa" 06.10.2025  https://m.edsoo.ru/76484025
7 KonTtponpsHast pabora o Teme bubnuorexa [IOK
"OnekTpoauHaMuka" 07.10.2025  https://m.edsoo.ru/8ae09b98
KonebarenpHas cucrema. CBOOOIHBIE
bubnuoreka [{OK
28 KoJjeOaHus. ['apMoHUYEeCKre
08.10.2025 | https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHNI 09.10.2025  https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
JUHAMUYECKOTO OIHCAHUS
30 TapMOHUYECKHUX KOJICOaHUH U3 UX bubmmorexa HOK
P 10.10.2025  https://m.edsoo.ru/e3¢99692
SHEPreTUYEeCKOro U KNHEMaTHYEeCKOTO
OIMCAHUS
. bubnuotexa [JOK
31 A a u ¢aza koyueba
MILTHTY/ 1 asa KoneOanui 13.10.2025  https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KOJIeOAHHIA.
1 [Teprox ManmbIx CBOOOIHBIX bubnunorexa LIOK
KoJICOaHHMI MaTEMaTHYECKOIO 14.10.2025  https://m.edsoo.ru/e0399319

MasTHHKA. [lepro cBOOOTHBIX




KoJie0aHUl NPY>KUHHOTO MasiTHUKA

3 3aryxaromue KoieOaHus. bubnmoreka [JOK
Breinyxennbie koiebanus. Pesonanc 15.10.2025  https://m.edsoo.ru/72¢93d09
bub6nmoreka [IOK
34 A 0
POROIEDAMIA 16.10.2025  https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 P //m. .
ClICHHUE 3a/1a4 17.10.2025 https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koH(pepenmnus "MexaHUUeCKHE
36 K(f)ne6aHI/I:1b BpM 3BIKAJIbHBIX bubmorexa [IOK
,),, 20.10.2025  https://m.edsoo.ru/8ef587be
MHCTPYMEHTaxX
O06o001IeHne U CHCTeMAaTH3 AN
. " bubnunoreka LIOK
37 3HaHU# 1o TeMe "MexaHudecKue
" 21.10.2025  https://m.edsoo.ru/eb84182f
KoJieOaHus
18 DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
KonebaTenbHbIil KOHTYD 22.10.2025  https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Casi3b
39 aMIUIMTYIbI 3apsi/ia KOHAEHCAaTopa ¢ bubmuoreka [IOK
aMIUIUTYJIOM CUJIbI TOKA B 23.10.2025  https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubmuorexa [IOK
uieabHOM KoJie0aTeIbHOM KOHTYpe 24.10.2025  https://m.edsoo.ru/d1e2d543
3aTyxaroliye 1eKTPOMarHuTHhIE
41 KOJ‘I}:gaHI/IS[ Bein >1<p CHHBIC bubmmorexa TOK
' YA 05.11.2025  https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHslit TOK. Pe3ncrop n
42 KOHJICHCATOP B LIEMHA IEPEMEHHOTO bubmorexa [IOK
A pEL P 06.11.2025 | https://m.eds00.ru/84836152

TOKa




43 Karyiika nHIyKTUBHOCTH B LIETIH bubnmnoreka HOK
MIEPEMEHHOTO TOKa 07.11.2025 | https://m.edsoo.ru/cfa307af
44 3akon Oma 1Sl JICKTPUYECKOM 1enun bubnunorexa LIOK
MIEPEMEHHOTO TOKa 10.11.2025 | https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUTUTYAHOE U JEHCTBYIOIIEE bubmorexa LIOK
Y 11.11.2025 | https://m.edsoo.ru/lcac6edc
3HAUEHUE CHJIbI TOKA U HATIPSKCHHS
46 Pe3onaHC B 3eKTpUUECKOM 1IeTH bubmmorera [JOK
P 12.11.2025 @ https://m.edsoo.ru/087506df
bubnunoreka LIOK
47 Pemienne 3agau
A 13.11.2025  https://m.edsoo.ru/al6836a4
MneanbHbIil TpanchopmaTop.
48 II OI/I3BOl[CTB§ He(bezr:aqa I/Ip bubmorexa HOK
P > T16P - 14.11.2025  https://m.edsoo.ru/f97418ae
noTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOACTBE JIEKTPOIHEPTHH.
49 Kp JbTypa HCHOHBS(;[BpaHPISIp bubmmorexa HOK
YIRTYP . 17.11.2025  https://m.edsoo.ru/a674d93
AJIIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HH
bu6nunorexa LIOK
50 Pe
HHeHHe sanad 18.11.2025 | https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 Pemre
HHe saaat 19.11.2025 | https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALMS
52 3HAHUM MO TeMme "DIEKTPOMarHUTHBIE bubmorexa HOK
. P 20.11.2025  https://m.eds00.ru/401024a9
KoJIeOaHHS
53 MexaHudecKkye BOJIHEI. bu6nunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH 21.11.2025  https://m.edsoo.ru/a58e109f




bub6nmoreka [IOK

54 Csoid
BOHCTBA MEXATITCCIIX BOH 24.11.2025  https://m.edsoo.ru/d9ae1000
bubnunorexa LIOK
55 3Byk. X
BYI- AAPAKTCPHETHIN SByKa 25.11.2025  https/m.edsoo.ru/138b6£09
56 Wndpassyk u yaprpassyk. Lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl 26.11.2025  https://m.edsoo.ru/7380038f
bub6nmoreka [IOK
57 P
CLICHHE Saad 27.11.2025  https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubmmoreka [JOK
N3nydyeHue 31eKTpOMarHuTHBIX BOJIH 28.11.2025  https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH 01.12.2025  https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 371eKTPOMarHuTHbIX bubmorexa HOK
P P 02.12.2025 | https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJIeBUIeHNA. Pagnonokamus. bu6nunorexa LIOK
ONEKTPOMAarHuTHOE 3arpsi3HEHNE 03.12.2025 = https://m.edsoo.ru/9f96f18
OKPYXKaroIIel cpeibl
2 Konrponbnas pabora no reme bubnmnoreka [HOK
"KoneGanus u BOTHBI" 04.12.2025 | https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH NMPSMOIUHEHHOTO bubnmnorexa [JOK
pacrpoCTpaHEHHs CBETA 05.12.2025  https://m.edsoo0.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHA MPSIMOJIMHEWHOT O bubmorexa HOK
P 08.12.2025  https://m.edsoo.ru/ea32d455
pactpocTpaHeHHUs CBETa
65 Ortpaxenue ceta. [lnockoe 3epkano. bubnuoteka [JOK
Cdepuueckoe 3epkaio 09.12.2025 | https://m.edsoo.ru/a005d2bb




[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN IT0KA3aTeNb

66 npenomiienus. IlonHoe BHyTpeHHEE Bubmaorexa ITOK
P i . yIp 10.12.2025 | https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHblil yroiu
MOJIHOT'O BHYTPEHHETO OTPAXKEHUS
Pemenue 3amay Ha mpuMeHEHNE
67 3aKOHOB OTPaKECHUS U IIPEITOMIICHUS Bubmaorexa ITOK
P P 11.12.2025 @ https://m.edsoo.ru/49d830a9
CcBeTa
Xop nydeit B mpusMme. ucnepeust
. bubnuoreka [{OK
68 cBera. CIHOXKHBIA cocTaB 0eJI0ro
12.12.2025 @ https://m.edsoo.ru/d8elc3be
cBera. LlBeT
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
onTHYecKas Cuiia JIMH3EI 15.12.2025  https://m.edsoo.ru/60441359
70 [TocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
HUX CUCTEMaX. YBEINUEHUE JINH3E] 16.12.2025 | https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 U300paKEHU, MOJIYYAEMBIX C Bubmiorexa IOK
P ’ ya 17.12.2025 | https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'na3 xak ontnyeckas cucreMa bubmorexa LOK
18.12.2025 @ https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 OPUMEHUMOCTHU T'€OMETPHUUECKON bubmiorexa LIOK
p P 19.12.2025 @ hittps://m.edsoo.ru/cd174a10
OIITHKU
74 CKOpOCTh CBETA U METOJIBI €€ bubnmnoreka [JOK
U3MEPEHUS 22.12.2025  https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
75
Jlucniepens caera 23.12.2025  https://m.edsoo.ru/lel6eccbe
76 WNutepdepentus ceeta bubnuotexa [JOK




KorepenTHble HCTOUHUKH. Y CIIOBHS

24.12.2025

https://m.edsoo.ru/5fc0c638

77 HaO0JII0ICHUS MAKCUMYMOB U bubmorexa HOK
A M 25.12.2025  https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bub6nmoreka [IOK
78 Pemenue 3ana
HICHHE S 26.12.2025  https://m.edsoo.ru/3061de2b
bub6nmoreka [IOK
79 IT
PHMCHCHHE HHTCP(epeHLuin 29.12.2025 @ https://m.edsoo.ru/668edbc8
bubnunoreka LIOK
80
Jlugpariuis chera 30.12.2025  https//m.edsoo.ru/12ed04bS
81 Judpakunonnas pemeérka. Y cioBue bubnuorexa [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB 12.01.2026 = https://m.edsoo.ru/f998d964
bubnuoreka [{OK
82 P
CHICHHE 3aAat 13.01.2026 = https://m.edsoo.ru/d58c411a
23 [TonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [{OK
ITonspusanus csera 14.01.2026  https://m.edsoo.ru/e9890fe9
bu6nmorexa LIOK
84 P
cHierme st 15.01.2026  https://m.edsoo.ru/c56¢8158
85 CBeToBbIC SBJICHUS B IPUPOJIE bubmmorera [TOK
pupon 16.01.2026 | https://m.edsoo.ru/0b36363d
26 O06o01eHre U cucTeMaTu3aIus bubmuorexa [JOK
3HaHui o Teme "OnTuka" 19.01.2026 | https://m.edsoo.ru/8a14748b
g7 KonTponbhas pabota no teme bubmuorexa [IOK
«OnTuka» 20.01.2026  https://m.edsoo.ru/82315dd4
['paHu1b TPUMEHUMOCTH
28 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuorexa [{OK
3IIEKTPOJUHAMUKH W TTPUHITATL 21.01.2026  https://m.edsoo.ru/c9bd77cb

OTHOCHUTCIIBHOCTHU




[ToctynaTel cnenuaibHON TEOPUH

bub6nmoreka [IOK

89
OTHOCUTEIILHOCTH 22.01.2026 | https://m.edsoo.ru/c56f05¢cb
[IpocTpaHcTBEHHO-BpEMEHHOM
unrepsai. [Ipeobpazoanus JlopeHia.

90 YcnoBue NpyUYMHHOCTH. bubnmnoreka HOK
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 23.01.2026 @ https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEMEHH U COKpAIlEHUE
JUTHHBI

01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YacCTHUIIBI 26.01.2026  https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPruen u

92 MMITYJIbCOM PEISATUBUCTCKON bubmorexa OK

Y P 27.01.2026 | https://m.edsoo.ru/b6258ffa
YaCcTULIBI. DHEPTHsl MOKOs
93 PaBHOBecHOE TEMIIOBOE U3TyUYECHUE bubmmorexa [TOK
7 28.01.2026  https://m.edsoo.ru/f54035a5
bu6nunorexa LIOK
94 3 B
AKCOH eMetIem LT BiHa 29.01.2026  https://m.edsoo.ru/1c5ff752

95 TI'unotesa M. [lnanka o kBaHTax. bu6mmoreka IIOK
DOTOHBI 30.01.2026  https://m.edsoo.ru/a5ffa218

bu6nunorexa LIOK

96 €]

HEpIHA H HMITYJIHC pOTOHA 02.02.2026 = https://m.edsoo.ru/7fb307ec

97 ®otosdp¢ext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHbl poTorPdexTa 03.02.2026  https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHINTEHA A1

98 doroapdekra. "Kpacnas rpanuna” Bubmmorexa [IOK

0P P 04.02.2026  https://m.edsoo.ru/01ef4556
doroaddexra

99 Hasnenue ceera. Onbite [1. H. bubnmnorexa [JOK
JleGenera 05.02.2026 = https://m.edsoo.ru/64b4f966




bub6nmoreka [IOK

100 B 7
O/IHOBBIE CBOHCTRA HacTHll 06.02.2026  https://m.edsoo.ru/f59cfcec
Bounur! ne bpoiina. Jimiaa BoIHE! e
101 b OI‘/'IJ'ISIII[/I aI;Me bl §6naCTH ! buGnuorexa [IOK
P P P . 09.02.2026  https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIUH JIBHKYIIECHCS YaCTUIIBI
102 KopnyckynsapHO-BOJIIHOBOU AyalIu3M buGnuorexa [IOK
PHyCKYIp Y 10.02.2026 @ https://m.edsoo.ru/8ccab62a
Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
103
KpHUCTaJuIax 11.02.2026  https://m.edsoo.ru/30dbal8c
Crenuduka usmMepeHui B
104 MI/IKHOSI)I/I e COOTPHOLueHH;I buGnuorexa [IOK
P P N 12.02.2026 | https://m.edsoo.ru/65783dec
HeonpenenéuHocTei [ elizeHOepra
bubnunoreka LIOK
105 P
CIICHHE rpaduHeCcKuX 3124 13.02.2026 | https://m.edsoo.ru/e70195bd
N bubnuoreka [IOK
106 P
CILICHHE PacHeTHBIX 3a/at 16.02.2026 = https://m.edsoo.ru/ee9b3182
KonTponbhas paboTa mo remam: 5ub 10K
HOIHOoTEKA
107 "O T n HK _
CHOBH\,C 0", "OpHYCKyHHpHO 17.02.2026 | https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IImanerapHast MogeIb aToMa bubmorexa HOK
' P A 18.02.2026  https://m.edsoo.ru/312b750a
Pesepdopna
bub6mmorexa [IOK
109 IT b
OCTYJIATEL bopa 19.02.2026 = https://m.edsoo.ru/404dfa9a
110 Buas ciektpoB. CriekTp ypoBHE# bubnmnoreka [JOK
SHEpPryU aToMa BOJOpoOAa 20.02.2026  https://m.edsoo.ru/cf74bl1a
11 CnoHTaHHOE U BBIHYKIEHHOE bubmuoreka [IOK
W3JIyYEHHE CBETA 24.02.2026 = https://m.edsoo.ru/f945d85¢c




112

113

114

115

116

Jlazep

Hyxnonnas moaens sapa
I'eitzen6epra-liBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

3aKOH paIn0aKTUBHOIO pacnaja.
CBolicTBa HOHU3ZUPYIOIIETO
u3nydeHus. Biusnue
pPaZOaKTUBHOCTH Ha KHUBBIC
opranu3msl. Jlozumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepnbie peakuuu. AaepHeie
peakTopsl. [IpoGiieMs! ympaBiseMoro
TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
AJIEPHON SHEPrEeTUKH

Mertoast peructpanuu u

HCCIICAOBAHUS BJICMCHTAPHBIX YaCTHULI.

@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
EapI/IOHI)I, ME30HHI U JICIITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHAs MO/IENb
alpOHOB

25.02.2026

26.02.2026

27.02.2026

02.03.2026

03.03.2026

bub6nmoreka [IOK
https://m.edsoo.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34adaSde

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08as5b

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepust 1 TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUpa

04.03.2026

bubnunorexa LIOK
https://m.edsoo.ru/c026£fd37




OTansl Pa3sBUTHA aCTPOHOMMUHU.

bub6nmoreka [IOK

118
3HavueHHe aCTPOHOMHUH 05.03.2026 | https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTD 3aKOHOB (DUBHKH IS
119 00BsCHEHUS TPUPOJIBI KOCMUYECKHUX bubnmoreka [JOK
00BbeKTOB. METO/IbI aCTPOHOMHYECKHX 06.03.2026 = https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PaJUOTEIIECKOIEI bubmorexa LIOK
> pat ’ 10.03.2026 | https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass acCTpOHOMHMS
Bup 3sésnnoro neda. Co3se3nus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUINMOE buGnuorexa [IOK
p AL ’ a 11.03.2026  https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoJHeyHas aKTUBHOCTE. MICTOUYHUK bubnnorexa [IOK
. 12.03.2026  https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 XapaKTEpUCTUKHU. /[[narpamma bubmmorexa [TOK
" PAETED . P . 13.03.2026  https://m.edsoo.ru/42169944
CIEKTPATBLHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorera OK
A s 16.03.2026  https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABICHUS O bubnmnoreka [HOK
MIPOUCX 0K ICHUH U dBOJroNUK CoJHIa 17.03.2026  https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anmakTuka.
126 Tune! ramaktuk. YEpHbIE NLIPHI B bubnnorexa [IOK
P ARIP 18.03.2026 | https://m.edsoo.ru/7cd10a0a
sIpax rajJakTUK
127 Bcenennas. Paciuvpenue BeeneHHoM. bubmuoteka [IOK




128

3akon Xa66ma. Teopus bombiioro
B3pbIBa. PeTUKTOBOC M3ITyueHUE

MacmrabHas cTpykrypa BeeneHHoii.
MeraranakTuka

19.03.2026

20.03.2026

https://m.edsoo.ru/3dbdf0d2

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

130

Hepeménnbie mpoOieMbl aCTPOHOMUU

DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccnenoBaHnue MarHUTHOTO I10JIS
MMOCTOSSHHBIX MArHUTOB' WIIA
"UccnenoBaHue CBOMCTB
dbeppomMaraeTUKoB" UiIu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

23.03.2026

24.03.2026

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [IOK
https://m.edsoo.ru/67361aef

131

Pu3N4eCKuil NPAKTUKYM I10 TEME
"N3mepenue cuibsl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" MU
"Onpenenenre MAarHUTHOM MHIYKIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

25.03.2026

bu6mmoteka IIOK
https://m.edsoo.ru/fcaec91e9

132

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHMTHOTO moisa"

26.03.2026

https://m.edsoo.ru/c36658da

133

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue SIBICHUS
camounaykiun" win "COopka Moenu
AJIEKTPOMArHUTHOIO reHeparopa”

27.03.2026

but6mmoreka [IOK
https://m.edsoo.ru/b8fb6391




134

135

136

137

138

139

140

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBaHue nepeMeHHOr0 TOKa
yepes Mocie0BaTeIbHO
coeTuHEHHBIE KOHACHCATOP, KaTyIIKY
u pesucrop" wiu "Mccnenosanue
paboTHI HICTOYHUKOB CBETA B LIEMTH
IIEPEMEHHOT0 TOKa"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHue nmapamMmeTpoB 3ByKOBOU
BOJIHBI"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns
IIPEJIOMJIEHUS CTEKIA" 1IN
"Tlony4yeHne n300paXkeHus B CHCTEME
U3 IUIOCKOTO 3epKajia U JTUH3HI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

Pu3nUeCcKuil IPAKTUKYM 110 TEME

06.04.2026

07.04.2026

08.04.2026

09.04.2026

10.04.2026

13.04.2026

bub6nmoreka [IOK
https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edso0o.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6nunorexa LIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

bubnunorexa LIOK




141

142

143

144

145

"HaGnronenue qudpakimm,
uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesieHUEe UMITYJIbCA U SHEPTUU
PENIATUBUCTCKUX YacTHll (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUIl B MArHUTHOM T10J1e)"

Ou3nyecKuil MPakTUKYM IO TEME
"U3mepenne noctosinHoM [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
wiu "HMccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEpPe3 CBETOAMO/] OT
HanpspkeHus"

Ou3nuecKuil MPaKTHKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKeHHOTO aTOMapHOTO BOJIOPOA
Y U3MEpPEHHE MOCTOsTHHOM Pundepra"

Du3H4eCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ UCoIB30BaHUEM J103UMETpa”
win "M3yuenue nornomenus 6era-
YaCTHUI ATFOMAUHUEM"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HaOnroenus 38€31H0r0 HEOa
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEAEIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha

14.04.2026

15.04.2026

16.04.2026

17.04.2026

20.04.2026

21.04.2026

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

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢47

bubnuoreka [IOK
https://m.edsoo.ru/eb916£82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MnoJtymapus u
spkue 3BE3a61" unu "Habmoienus B
tesieckon JIyHbl, IIaHET,

TYMaHHOCTEH U 3BE3AHBIX CKOTUICHU'

O000111eHrE U CUCTEMATU3 AL
3Hanuil. Posb pu3uKu 1 acTpoHOMHH

bu6nmmoreka LIOK

146 5 3KOHOMH[\I,GCKOH’ TeXH?,HOFquCKOH’ 22.04.2026 @ https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIHHOCTH YeI0OBEKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHuid. Postb 1 MecTo Gpusuku u bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU 23.04.2026  https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHuil. Pose ¢pu3ndeckoi Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inznqimﬁ KapTEIHe MHpa, MECTO bubmmorexa LIOK
. 24.04.2026  https://m.edsoo.ru/e7d400f4
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bu6nunorexa LIOK
3HaHui o teme "Kunemaruka" 27.04.2026  https://m.edsoo.ru/b032fc4b
150 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [JOK
3HaHui no teme "Kunemartuka" 28.04.2026  https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALMS bub6mmorexa [IOK
3HaHui no teme "JIuHamuka" 29.04.2026  https://m.edsoo.ru/2dfbafc5
152 O00011eHNEe U CUCTEMATU3ALIS bu6nunorexa LIOK
3HaHui 1o teme "CraTuka TBEpAOTro 30.04.2026  https://m.edsoo.ru/3ccad82e




Tema"

O00011eHUE U CUCTEMATU3ALIMS

153 3HAHUU 1O TeMe "3aKOHbI COXPaHEHUS bubmotexa [IOK
B MexAHKe" 04.05.2026 = https://m.edsoo.ru/32a4d1a0
O0001IeHNE U CHCTEMATH3AINS it OK
154 3HaHui Mo TeMme "OCHOBEI ubmaorexa 1
. " 05.05.2026  https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TEOPHH
O0001IeHNEe U CHCTEMATH3AINS b OK
155 3HaHUU 110 TeMe "TepMoauHaMuKa. nosorexa 11
N — 06.05.2026  https://m.edsoo.ru/c63f7c10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperaTHbie bubnnorexa [JOK
cocTosHus BellecTBa. @a3oBbie 07.05.2026 | https://m.edsoo.ru/1d36b5b1
nepexopl"
O000I11IeHNE U CUCTEMATU3AIUS BuG OK
157 3HaHUU 110 TeMe "DIIEKTPUIECKOe nosmotexa Il
Hose" 08.05.2026  https://m.edsoo.ru/3bf0def9
O00011eHNEe U CUCTEMATU3ALIS G oK
158 3HaHui 1Mo TeMe "IlocTosSHHbBIN nbnmorexa I
SrIeKTpUHECKHi TOK" 12.05.2026  https://m.edsoo.ru/71453ee6
O00011eHNEe U CUCTEMATU3ALIS G oK
159 3HaHUU 110 TeMe "TOKHU B pa3IUUHBIX nosmorexa 11
cpeax” 13.05.2026 = https://m.edsoo.ru/3d40077a
160 O00011eHNe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHWH 1m0 TeMe "MarautHoe noje" 14.05.2026 @ https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O600IICHHE U
161 cucTeMaTru3aIus 3HaHuM 110 TeMe bubmorexa LIOK
15.05.2026 | https://m.edsoo.ru/053e2248

"DneKTpoMarHuTHas MHIyKus"




PesepBHbIil ypok. O0001ICHHE U

162 cUcTeMaTu3alys 3HaHUHU 110 TEME bubmaorexa LIOK
" " 18.05.2026  https://m.edsoo.ru/d6310bfd
Mexannueckue KoieOanust
PesepsHEIil ypok. O0001IIEHHE U
P P . bu6nmoreka [IOK
163 CHUCTEMaTH3alMs 3HAHUH 10 TEME
" " 19.05.2026  https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHuTHBIE KoJIeOaHUs
PesepBHelil ypok. O600ICHHE U
164 CUCTEMATHU3aIHs 3HAaHUH 110 TEME bubnunoreka LIOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbHIC 20.05.2026 = https://m.edsoo.ru/96a7a2dd
BOJHEI"
PesepBueiil ypok. O000ImIEHE
P P . bubnuorexa [IOK
165 CUCTEMATHU3AINA 3HAHUH 110 TEME
" " 21.05.2026  https://m.edsoo.ru/52ad 1603
Onruka
PesepBueiil ypok. O000ImIEHE
P P . bubnuoreka [{OK
166 CUCTEMATHU3AINA 3HAHUH 110 TEME
" " 22.05.2026  https://m.edsoo.ru/Sbeclc65
Ocnosrl CTO
PesepBHbIil ypok. O000IIEHNE U
167 CI/ICTEMaTI/I?,ZIl:I)I/I?[ 3HAHUH 110 TEME Bubmuorexa LIOK
" N " 25.05.2026  https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOTHOBOU TyaTn3M
PesepBHbIil ypok. O000IIEHNE U
168 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmuorexa LIOK
" " 26.05.2026  https://m.edsoo.ru/1f511654
du3uka aroma
PeseprubIil ypok. O60011eHIE U
169 CHCTEMAaTHU3alMS 3HAHUH T10 TEME but6mmorekxa [IOK
"®u3nKa aTOMHOTO SApa U 27.05.2026 @ https://m.edsoo.ru/905¢5ce0
3JIeMEHTapHbIX YyacTull"
170 PesepBublit ypok. O60011eHNE U bu6muoreka [JOK
CHUCTEMAaTH3alus 3HAaHUH 110 TEME 29.05.2026 @ https://m.edsoo.ru/2bffb94c




"DnemeHThl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B PA3BUTHH COBPEMECHHOW TEXHHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTH TpPaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIEeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, aDCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJEIN CTPOCHUS ra30B, )KUAKOCTENW U TBEPABIX TEIl,
TOYECUHBIN AJIEKTPUUECKHUM 3apsijl — IPH pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJAWHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBM)KEHHE, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUIKOCTEH M TBEPABIX TN, U3MEHEHHEe 00bEMa Ten
OpY HarpeBaHuu (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApEHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/[IE, CBS3b
MEXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipolieccax; 3JIEKTpU3aLus Tell,
B3aMMO/ICHCTBUE 3apsS 0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYHMHBI:
KOOPJIMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHW4eckass MOIIHOCTh; TMpPU  OINUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYWH, HUX
0003HaYeHHs] W €IUHUIBI, HaXOAUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(Gu3UUECcKyIo BETUUNHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIEC SIBIICHUSA,
UCHONB3YS (hM3HUECKUe BEMYMHBL: JaBJICHUE ra3a, TemrepaTrypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JECHCTBUA
TEIUIOBOTO JABHUTraTENsl; MPU OMMCAHUN MPABUIBHO TPAKTOBATH (PU3NUECKUN
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUTh
(dopMyInbl, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLECCHI), UCHOb3YsI (PU3NUECKUE BEIUYHHBI:




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOJie, HaNpsHKEHHOCTh IO,
MOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB; TP ONMKMCAHUU MPABUIHHO TPAKTOBATh
bu3nyeCcKuil CMBICI HCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCHl U SBICHUS, HCIIONB3Ys (PU3UYECKHE
3aKOHbl M TMPUHIUIIBLI: 3aKOH BceMupHOro tsrorenusi, I, II u III 3axoHbI
HproTOHA, 3aKOH COXpaHEHUsS] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI  CYNEPIHO3UIUU CHUJI, HPUHLUUI  PaBHOIPaBUs
WHEPUUAIBHBIX CHCTEM OTCUYETA; MOJEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEepBBIH 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE U YCIOBHS (TpaHUIbI, 00JIaCcTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (DM3MUYECKUX SIBICHUNH U
MponecCcoB C UCIOJb30BAHUEM ITPAMBIX U KOCBECHHBIX HSMepeHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THUIOTE3y y4eOHOTO AKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOPMYJIMPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKHUMH  BEIMYHMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBATh  pPE3ylbTaThl  TOJYyYEHHOM  3aBUCUMOCTHU
GU3MYEeCKUX BEIMYMH B BHJEC TaOIUI] U TPaPUKOB, JI€JIaTh BBIBOJIBI IO
pe3ynbTaTam MCCIIeTIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCIICTOBAHHHI B
pamMkKax  y4eOHOTO  OJKCIEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 00OPYIOBAHUS

Pematp pacué€rHble 3aauyu C SBHO 3aJaHHON (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYI0O MOJIEIb, BBIACIATh (PH3UUECKIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHUs, MPOBOIUTH PACUYEThl U
OIICHUBATH PEATHLHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C OMOpoNM Ha H3y4YECHHbIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh  HpU  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpPIPETAllUM U TPEACTABICHUS Y4YeOHOM U HAy4yHO-NONYJSpPHOU
uHPOpPMALIMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(GOPMAIIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

M cronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIpH  oOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PALIMOHATIBHO PACTIPEACATh 00SI3aHHOCTH U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpruBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOMH MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHUIBI MPUMEHEHUS H3YYEHHBIX (PU3NUYECKUX MOJeIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsf, sAepHas MOJENb aroMa, HYKJIOHHas
MO/JIe]Ib ATOMHOTO sJIpa MPHU pelIeHnH (PU3NIECKHUX 3a71a4

11.3

Pacno3naBath ¢uznueckue sBIeHUS (MPOLECChl) U OOBICHITh UX HA OCHOBE
3aKOHOB QJIGKTPOJWHAMUKM M KBAaHTOBOM (DM3HMKHU: dJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MarHWTOB, AJEKTPOMarHuTHas MHAYKLHUS, IeHCTBHE
MarHUTHOTO IIOJIA Ha TMPOBOJHUK C TOKOM M JBIXKYIIMHCA 3apsim,
3JIEKTPOMAarHUTHbIE KoJIeOaHUs u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTpaXXeHHe, IpeloMIeHHe, HHTepdepeHuus,
IUQpakuus U MOJISIpU3alUs CBETA, AUCIEPCUS CBETa, (POTOIIEKTPHUUCCKUI
addekr (porodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYIATOTO
CIeKTpa  aToMa  BOJOpPOJA,  €CTeCTBEHHas M HCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YyS  (pusmueckue
BEJIMYMHBI: JICKTPUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPSKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIIEHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKAa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUYECKOTO ¥ MAarHUTHOTO TTOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBbHOM KOHTYpE, 3apsii W cuja
TOKA B TIPOIECCE TapMOHMUYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOsSHHE U ONTHYECKas Cuia JIMH3bI; I[PU ONUCAHHH
IMMpaBUJIbBHO TPAKTOBATb q)HSI/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIWHUIIBI; YKa3bIBaTh (YOPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
¥ YacTOTa CBETAa, SHEPrus M HMITYyJbC (OTOHA, TEPHO] TOIypacnaa,
SHEpPrusl CBSA3M ATOMHBIX S7Ep; NPH OINUCAHUM NPABUIBHO TPAKTOBATh
($u3HYECKUN CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3blBaTh (DOPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIUYHMHY C
JPYTUMH BETMUYMHAMM, BEIYUCIATH 3HAUCHHE (PU3UUYECKON BEIMUUHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOLIECCHI U ABICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W NPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BaTENbHOIO U
NapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLHHU, 3aKOH NPSMOJIMHEHHOIO PacnpOCTPAHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHUE
OiHmreitHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPAaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHMsI MAacCOBOI0O 4Hcia, MocTysnaTsl bopa, 3aKOH pajnoOaKTHBHOIO
pacnaza; Mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXeHHWE M ycjoBHs  (TpaHMIbI,  0OIacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa WHAYKIIMM  MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa 1 cuibl JIoperia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MPOIIECCOB C UCIOJIB30BAHNEM MPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynupoBath IpobiemMy (3aaady) U THIOTE3y Y4eOHOTO AKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, TPOBOJUTE OTBIT
U GOpPMYJIHPOBAThH BHIBOJIBI

11.10

OcyiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHHUs U HCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKHUX BEIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBIBOBI 10 PE3yJIbTaTaM UCCIIETOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )41
1ab0paToOpHOTO 00OPYIOBaAHUS

Pemate pacuérHple 3aaud C SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCJIOBUS
3aJa4uM BBIOMPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (DU3HMUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIC JUISI €€ pEeHIeHHsS, MPOBOIUTH PACUYETHl U
OIICHUBATH PEATLHOCTH IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3Y4YCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  OpuU  peumIeHWH  y4eOHBIX  33Jady  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIpPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISpPHOU
uH(pOpMaIlMK, TONYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATH TTOJIyHaeMyr0 HHPOPMAITHIO

OOBSCHATH TPUHIUIBI JEHCTBUS MAalIUH, TPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB;, pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU

11.17

[IpuBonnTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecriedyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKAIOLIEH cpee

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3IUYHBIX COIMAIBHBIX pOJIEH,
MJIAaHUPOBATh PadOTy TPYNIIBI, PAlMOHAIBHO PACIIPEACIIATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBAaTHO
OLCHMBATh BKJIaJ KaXJ0ro M3 YYACTHHKOB TPYIIIBI B PCIICHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. HayuHble meTodb
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenTta
U TEOpUHM B IIpolleCC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TeOopuu. ['paHMLIBI TPUMEHUMOCTH
¢usznueckux 3aKkoHOB. IIpUHIKI COOTBETCTBUS.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI  MHUpa, B
MPaKTUYECKON AEATEIbHOCTHU JIFOIEH

MEXAHUKA

2.1.1

##H#ParHH#KITHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsis  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U IEepeMeIIeHUsS
MaTepUaJlbHOU TOYKU OT BPEMEHU

2.1.5

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
HageHus

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTEIbHOE YCKOPEHNE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHBIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktuueckue paboTel. M3mepeHne MrHOBEHHOU
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

IIyTSIMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpY PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHIKEHHS
IIapuKa B BS3KOW KHIKOCTU. V3ydeHne ABHIKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMTHAMUKA

2.2.1

222

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpIIO3UINU CUJT

223

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia COpOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

227

2.2.8

229

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumel. YcnoBus paBHOBECHUS TBEPAOIO TEJa B
HUCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTHU MO AeHCTBHEM
HECKOJBKUX cHJl. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAIIUX B JaedopMupyeMoit
NpYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par####3AKOHBI COXPAHEHU A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHAIbHBIX TOYEK. VIMITYJIbC CHUJIBI U UBMEHEHHE
MMITyJIbCa Tella
232 3akoH coxpaHeHust nmiyiabsca B MCO. PeaktuBHOE

IBIDKEHHE

233

Pabora cuiier




234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUHU

[TorennmanpHas >Heprus. [loTeHManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHH&J’IBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHCPIrun CHUCTCMbI TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Tel mpu Heymnpyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tela

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOANHAMUKA
###Par#H#H#OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3o0B, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEIeH

313 Macca MOJIEKYJL. KomnuectBo BEIlleCTBA.
[TocrossnHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

m3Mmepenue. [lkana remnepatyp Llenscus
Monens upeanbHOoro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomoTHasE Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactul rasa. [llxkana remneparyp KenpBrna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301ponecchl B naeanbHOM rase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xopa, n3odapa

3.1.9

3.1.10

TexHUYeCcKue yCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMmoguHamuyeckas cucTeMa. Buytpennsis
SHEPTUsl TePMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HICAJIBHOI'O I'a3a

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VnaenpHasd  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
I'padmueckas uHTepnperanus paboThl raza

3.2.5

Teniosrie MAaIIIUTHBI. [TpunHIUTIBI JIIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi >HEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevictus (nanee — KI1J1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIIIOIHEPTETUKH

TexHHuecKkue ycTpoicTBa: JBUTraTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEI ATHBIE COCTOSHUA BEHIECBA. ®A30BbBIE

3.3.1

332

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHB.SI TCIIJIOTAa Hap006pa30BaHI/15{.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOComOTHAS ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3/TyXa.
Haceliennslii nap

3.33

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHU30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne M KpucCTauIM3aUMsa. Y JeiabHAsl TEIJIOTA

3.34
riasnenus. Cyomumanus
3.35 YpaBHeHUe TEIIOBOTO OanaHca
TexHnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TOTYyYCHUS
COBpPEMEHHBIX  MaTepuajlioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
#H##HPart## I JIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
BH/JIA JICKTPUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DneKTpuyecKoe Toue. Hanpsoxk€HHOCTb
4.1.5 aNeKTpuueckoro mnois. [lpuHnun cynepno3suuuu.
JIuHuK HanpsKEHHOCTH SIEKTPUUYECKOTO OIS
416 Pabora CUII AIEKTPOCTATUUECKOTO TOJISL.
ITorennuain. Pa3sHoCTE TOTEHIINAIIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJe. JwuanekTpudeckast
MIPOHUIIAEMOCTD
OnektpoéMkocTs. KoHaeHcaTtop. DIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJIEHCATOpa
Texanueckue YCTpOMCTBA: AJIEKTPOCKOT,
419 AIEKTPOMETP, ANEKTPOCTaTUYECKAs 3alluTa,
3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTHrieCKHe paboTHI. N3mepenue
ANEKTPOEMKOCTH KOHAEHcAaTopa
###Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 anekTpuieckoro Toka. Mcrounuku toka. Cumna Toxa.
4.2 ITocTosiHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma jy1s ydacTka Lenu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA
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HOCHGHOB&TGHBHOG, napajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

MontHoCTb QJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiaBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKTpruecKoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

OJNEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMceCHasd

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOWCTBa p-n
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11

DNEeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIEKTPOTUTHYECKAs JUCCOLHAIIHS. DJIECKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B Tazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENbHBIA  pa3psan. Pasnuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHu4eckue yCTpOMCTBA: aMIIEPMETpP, BOJBTMETP,
peocTar, MCTOYHUKU TOKA, DJIEKTPOHAIPEBATEIIbHBIC
npuOopHI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP COINPOTUBJICHUS, BAKYYMHBIH JHOJ,
TEPMHUCTOPHI u (bOoTOpE3UCTOPHI,
ITOJIyIIPOBOJTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3aena
4

Koanposepsiemoro

3JIEMEHTA

[IpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEZIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCTOYHMKA TOKa H  €ro
BHYTPEHHETO COTIPOTUBIICHUSI. HaGnronenue
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COIEPIKAHUS

OJIEKTPOAMMTHAMUKA

4.3

###PartHHMAT'HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHAYKINA




ITocrossHHEIE MAarHuThbl. B3aumonaeiictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIIUH.
439 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTuHa JTMHMi MarHUTHOM MHIYKIMH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUW TOJs JJIMHHOTO MPSIMOro IPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amniepa, €€ MOJlyJIb U HalPaBJICHUE
Cuna Jlopenua, e€ Monaylb U HampaBIcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIBI B OJTHOPOJIHOM
MarHuTHOM noje. Paborta cunbl JlopeHia
4.3.6 SIBneHre ANeKTPOMArHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIIUU
4338 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykiun Oapajes
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunykTtuBHOCTE. fIBNeHne camowHAykiuu. 2J[C
o CaMOUWHIYKITUU
4.3.12 DHeprusi MarHuTHOTO TOJIsl KATYIIKHA C TOKOM
4.3.13 DNEeKTpPOMarHUTHOE T0JIe
TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 DJIEKTPOMArHUTBI, DJIEKTPOABUIATEND, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHUII, HMHIYKIIMOHHAS TIeYh
[IpakTueckne paboThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. VMccrnenoBanue nencTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
###PartHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOIHBIE KOJeOaHUS.
5.1 5.1.1 INapmonnueckune kosebanus. Ilepuon, dacroTa,
aMIIuTya 1 (hasza KoneOaHuit
5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHuUH.
Kunemarnyeckoen  OUHAMHYECKOE  OIMCAHME
K0J1e0aTeNbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBf3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOW BEIWYHMHBI C aMIUITUTYaMU KoJjeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHHS B  HJICAUIHHOM
KoJIe0aTeIbHOM  KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u AIIEKTPOMarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.7

5.1.8

3akoH COXPAaHCHUA OHEPIrun B nacaJlbHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€eHHBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMIANIBHBIN NTEPEMEHHBII
TOK.

5.1.9

5.1.10

MolHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpedIeHne JIIEKTPUYECKOU JHEPIUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B IOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texnunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU AJIEKTpoIepeaayd

IIpakTueckue paboThI. Hccenenosanne
3aBHCUMOCTH ME€PHO/Ia MaJlbIX KoJeOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COCAMHEHHBIX KOHJEHCATOPa,
KaTYIIKH U PE3UCTOpa

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanudeckue BOJIHBI, YCI10BUA
591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb
pacrpocTpaHeHus U JjuHa BOHbI. [lonepeunsie u
MMPpOAOJBbHBIC BOJIHBI
500 ###Par###  Unartepdepenmus wu - audpaxmus

MEXaHHUYCCKHUX BOJIH
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3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSL HM3JIY4EHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTalys
BeKTOpOB E, B ¥ v B 21€KTpOMaruuTHONW BOJIHE B
BaKyyMe

525

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAayKEHUE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpakuus,
unTepdpepeniys. CKOPOCTh  ANEKTPOMArHUTHBIX
BOJIH

[[Ikana »MEeKTPOMArHUTHBIX BOJH. lIpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIMIIBI paguoCBsI3u u TEJIEBUICHUS.

Pannonokamnus. DJIEKTPOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIel cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3BYKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

###Par#H##OIITUKA

[IpsMonMHEHOE  pacmlpocTpaHEeHHE CBeTa B
oxHOpoHOH cpene. JIyd cBera

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKalie

533

5.34

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YroJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbIN cocTaB Ge10ro cBeTa.

[BeT

5.3.6

Cobuparonue U pacceuBaroliye JUH3bL. ToOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM JuH3bl. [locTpoeHune u300paxkeHUl B
coOuparomux U pacceuBarolux jauH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUUYECKON
ONTHUKHU

5.3.8

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOIr01eHUS MaKCHUMYMOB 51
MUHHMYMOB B HMHTEP(QEPEHIIMOHHON KapTHUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOYHUKOB




Hudpakuus csera. JudpakiuuonHass peméTka.
YcnoBue HaONIOICHHS TIABHBIX MAaKCUMYMOB ITPH

539 NajeHud  MOHOXPOMAaTHMYEeCKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OITHKa,
TUu(dpaKIUOHHAS PEIETKA, TIOTSPOUT
[Tpaktueckue pabotbl. M3mepeHue mnoka3aTens
53.12 MIPETIOMIICHUS. UccnenoBanue CBOIICTB

n300pakeHU B auH3ax. HaOmroneHue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'ICHI/IC BPEMCHHU U COKpAICHUC OJIMHBI

3Hepr W U UMITYJIBC CBO60ﬂHOfI HaCTHUIIbI

6.4

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJHON YacTUIBl. DHEPIUs MOKOSI CBOOOJHOM
YaCTULIBI

7.1

KBAHTOBAS ®U3MKA

##H#Part##JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonsl. Dopmyna I[lmanka CBSI3M SHEpPruum
¢doToHa ¢ ero 4YacToToW. DHEpPrusi U HMIIYIIbC
dboTtoHa

OtxkpeiTHE U UccnenoBanue Gotorpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! poTorddexta

VpaBHenue OiHmTeitHa a8 QoToddpdekra.
«Kpacnas rpanuna» gorospdexra

7.1.4
7.1.5

Hasnenue ceera. OnbitTel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

Texanueckue yCTpO¥CTBA: (hoTOdIeMEHT,
dhoTomaTYMK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopnenb aroma Tomcona. OnbiTel Pezepdopnaa mo
HCCJIEI0BAHUIO CTpOeHUs aTtoMa. [Tnanerapnas
MO/IeJIb aToMa




7.2.2

IToctynarel bopa. HM3nyuenue u moryonieHue
(GbOTOHOB TpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruum Ha napyrou. Buaer cnektpoB. Crektp
YPOBHEM 3HEPrUu aTOMa BOJOPOJA

7.2.3

BosiHOoBBIE CcBoOMcTBa yactul. BomHbl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

7.2.5

CnonTanHoe u BBIHYKACHHOC H3JTy4YCHHUC.
YCTpoiCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHU4ecKne yCTpOMCTBA: CIEKTPAJIbHbIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBI KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS 5 pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PATUOAKTUBHOTO
u3nyyenus. CpoiictBa anbda-, Oera-, ramma-
U3Iy4yeHus. BiausHue paJuoakTUBHOCTH Ha JKUBBIE
OpIraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HyknoHnHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsin
anpa. Maccooe uncio sapa. M3oTomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B sifjpe. SaepHbie CUIIbL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHHE U CUHTE3 sSIIEp

7.3.7

7.3.8

7.3.9

AnepHbii  peaktop. TepMoOsIepHBI  CHUHTE3.
[TpoGrieMbl U MEePCHEKTUBBI SACPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI IAEPHON SHEPTETUKHU

OnemeHTapHble 4yacTHIbl. OTKpBITHE IMO3UTPOHA.
dyHaaMeHTaIbHbIE B3aUMOJEHCTBUSA
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bomba

7.3.10

[Ipaktuueckue pabotel. VccnemoBanue TpPEeKOB
yacTull (1o roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IJIaHCTHI, X BUAUMOC IBUKCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHOM TpyYIIIbI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTsl. Manbie Tena CoTHEeUHOU CUCTEMBbI

Comnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIepaTypa, 1504
B3aMMOCBs3b. [lnarpamMmmMa «CneKTpajbHbIA KJIACcC —
CBETUMOCTBY. 3BE3 BT TJIAaBHOM
MIOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSL 3BE3] [JIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

#HH#Par###BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bororuu CoJHIIa ¥ 3BE3/1. DTanbl )KU3HU 3BE3]T

8.7

Mneunsiii Ilyre — nama ['anaktuka. CnupanbHas
CcTpyKTypa ['anakTuku, pacnpeneneHue 3BE3 I, ra3a
u ek, llonmoxxenne u napwxkenune ConHLA B
INanaktuke. [1nockas u chepuyueckas MoaCUCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHbIe ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paanyc
Bcenennon, teopuss bosbiioro B3peiBa. Moaenb
«ropsuei Beenennoii». PenukroBoe usiydyeHue

MacuirabHast CTPYKTypa Bcenennoi.
MerarajiakTuka. Hepeménneie pobIeMBbl
aCTPOHOMHUH



IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl CpeIHero 001ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (HU3WUECKUE SIBIICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (DM3MKHU AJ aHaiu3a U OObSCHEHUS
SIBJIGHUH MHUKpPOMHpa, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHUS
3 (rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl,  HUCMOJb3Yysl  OCHOBHBIE  TIOJIOKEHUS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3MUYECKON MOENbI0: Ha OCHOBaHUH
aHajM3a YyCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaTrhl  (PU3WMYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, IMPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JAHHBIX, aHAJIM3UPOBATh pE3yJAbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajjaud, TpeOyroIlIMe NMPUMEHEHHsS] 3HAHUN U3
pa3HBIX pa3feNioB IIKOJHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
6 3HAHUNU M3 JPYTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PAaCCy)XJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SABJIICHUS




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIMYUH, BBIOMpas ONTUMAalbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJbTaThl, UCIONb3Ys (PU3MUYECKHE TECOPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JESITEIbHOCTH  C  WCIOJIB30BAHUEM
UMQPOBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe€  pPa3yMHOM  HCIIOJb30BaHUHU
JOCTMKEHHM HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHMOpManuen
¢u3nyeckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
UH(GOPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BsICHEHUST (U3MUECKUX MPOIECCOB, MPOUCXOIAINIMX Ha 3BE37aX, B
3BE3AHBIX CHUCTEMAX, B MEXKTAIAKTUYECKON Cpeae; ABWKECHUS

HeOECHBIX TEJI, DBOJIOLUY 3BE€311 1 Beenennon




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
IO ®PU3UKE

K
on Kon

pasaeJa/T IIpoBepsieMblii 31eMeHT cOepPKAHUSA
JJ1eMeHTa
eMbl

1 MEXAHUWKA
1.1 KMHEMATHKA

111 MexaHu4deckoe JABUIKCHUC. OTHOCHUTENBLHOCTD

MEXaHUYCCKOI'O JIBMKCHNAA. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

Iy TE.
CnosxeHIle IlepeMelleHHIT:

Ay =+,

CKopocTh MaTepuaabHON TOUKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 v, =— =X,. aHaIOINYHO v, =Y, U.=Z/
At o :

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

Beluncnenue nepeMeleHys 1 IyTu MaTepualbHOW TOUKU

MIpU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 TpaduKy




3aBUCUMOCTH Vx(t)

- _ Ap ~,
YCKD[}EHIIE MAaTEPHAMBHOII TOYIKIL: d = — =u. 5
At |y o
1.1.4
Au, ,
a, = =(uv,),". aHamor4HO a, =(v, )', a. =(v.
M t J L - -
Ars0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
xX(t) = xg + Vput
x(1)
0
+
1.1.5

ox

Uy (t) — vo, = const

®




1.1.6

1.1.7

Ox

const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKCHUE:!

v (t)=vu, +at
a, = const

-

U;.T - L’:f'r = EH.T [Il _Il]

HPII IBILKSHINI B OTHOM HAIIPABICHII IIVIE S = =

CBoboaHOe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Yo °

Q Xo ";—

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:

L




1.1.8

() =x,+U, t=x +U,cosa-f

1 gt :

V(@) =y, Ut + 2 =3'ﬁ+uﬂ5inu-r—%

v (t)=uv, =uv,cosa
v (t)=v,, +gr=y,sino— g

g,=0
g, =—g= const

Kpuonunelinoe npuxenue. J[Bu>keHue MatepuaibHOM
TOYKH T10 OKPYKHOCTH.
VYrioBas v IMHEWHAs! CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHUH TOUKH I10 OKPYKHOCTH
21

=—=2
w T v

2w




2o
. LleHTpOoCTpeMUTEIPHOE YCKOPCHHUE TOUKH:

e = 5 = w?R

1c

R
. [lonHoe yckopeHne MaTepraibHON TOUKH

Teépnoe Teno. [loctynarensHOE 1 BpamaTebHOE

1.1.9
JIBIJKEHHE TBEPIOTO TeJIa
1.2 JANHAMUKA
191 Nuepumansupie  cucteMbl  oTcuérta. [lepBbIil  3aKkoH

Herorona. [Ipuniun otHocuTensHocTH ["anunes

1.2.2

Macca tena. IlnmoTHOCTE BeliecTBa:




Cuna. [IpuHIun cyneprno3uiuu CuiI:

- - -

FpaBHo,qei/'ICTB = Fl + F2+- -

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Herorona: s marepuansHoi Touku B UCO

i -

F1 = maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
-—
£y Fy
125 Tpetuii 3akoH HeloTOHA 1711 MaTepraibHBIX TOYEK:
Fip = =Fp




12

21

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTAKCHUSA MCEKIAY

TOYEYHBIMHA MacCaMy paBHBI
mim;

F=6—5




Cuna Tsoxectu. LleHTp TshkecTu Tenna. 3aBUCUMOCTDH CHIIBI

TSDKECTH OT BBICOTBI h Haa TIIOBEPXHOCTBIKO IIJIAHCTHI

pamuycom RO:
_ GMm
" Ry

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 ’
—kx
Cuna tpenus. Cyxoe TpeHHeE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuna TpeHus nokos:
Ep, < uN

P

AN




Koadduuuent tpenus

[aBienue:
P=7%
p
S
1.2.9
F
1
1.3 CTATUKA
.
F
MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALCHHUS:
IM| =Fl, rae | — nuevo cuisl
F
1.3.1
F
OTHOCUTENIBHO  OCH, mpoxozsmed uepe3 Touky O
NEPIEHUKYIJIIPHO PUCYHKY
1.3.2 [HenTp macc Tena. LleHTp Macc cucTeMbl MaTepUaIbHBIX




TOYCK:

mury + mpr, +...
M =
my + m, +...

r
IL.M.
m
1
+
m
2
+
m




B onHOpOaHOM T0J1€ TSKECTH

(g = const)




const)
LIEHTP Macc TeJla COBIMAJAET C €ro LIEHTPOM TXKECTH
VYcnoBus paBHoBecus TBEporo tena B MCO:
[M;+M, +...=0
1.3.3 .
|+ Fy+...=0
H#H##Par##H#
3axoH [lackans
1.34
JaBnenue B xuakoctu, nokosiieiics 8 UCO:
P =Po t pgh
p
###Par### D
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
HH#HH#Par##
1.3.6
Apx




BBITECH

€CIIH TeJIO0 U KUAKoCcTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx

pgVv

BBITCCH

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

HHHPar#H#
1.4.1

NMiynsc MaTepralbHON TOUKU:

p=mv




HNmnynbsc cucteMsl Tei:

p=p1 tp2t..

p

p

HHHP arHH !
142

+




HHHPar#H#
1.4.3

3aKOH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

B 1CO

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt'l'- -

A(




1 BHEIITH

At

2BHEIIH

At

B ICO , ecniu

Ap = A(py + po+...




, €CITN

- >

FlBHELLIH + FZBHemH+- e




1BHEIIH

2BHENH

0
PeakTuBHOE IBHKEHUE
F
HH4Part AF ¥
1.4.4 Paborta cuiibl Ha MaJIOM MEPEMEICHUH:
‘{=|ﬁ'|-|ﬁf|-c&5 a=F, -Ax
@
1.4.5 D

MOITHOCTE CUJIBI:

€CJIM 32 BpeMs




At

At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTH CHIJIbI

p=
At Ar—sl

=F-vu-coso

1.4.6

Kunernueckas OHEPIusl MaTepHaJILHOﬁ TOYKH:

E}CI/IH =

KWH

my

2m

mv

2

2 p2

T 2m




1.4.7

3aKOH U3MEHEHHUS KWHETUYECKOM SHEPTUU CUCTEMBI

MatepuainbHbix Todek: B ICO AEkun = A1 + A2 + ..

IToTreHnuanbpHas OHCPIUs:

JUIA ITIOTCHIMAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

lmoreHIg

210TeHI

AE

MOTEHI]




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EHOTeHu = mgh

IIOTEHIL

mgh

[TorennmanbHas SHEPTUA YIPYTO 1eHOPMUPOBAHHOTO
Tena:

kx?
EHOTeHu = T

TOTEHI]




1.5

1.4.8

1.5.1

3aKOH N3MCHCHHS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/H/I:
Fiex = B + Emre:—m,

B IICO AE,;x = Ascex HEMOTeHI. CEs
B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepHAIbHOH  TOYUKH.
Avmmutyga u (daza  konebanmii. Kunematmueckoe
OITHCaHHE:

x(7) = Asin| @t +o, ).

v, (5) =x/.

a(f=(v,),=—'x(f) =a, +a'x=0,
I7I€ X - CMEIIICHUE U3 PAaBHOBECHSL.

JlnHaMu4yecKoe ONucaHue:

ma, = —kx,

ma

X
—kx,
i

k = mw?

k

mao

. 9TO 3HAYHT, YTO




—kx.

9Hepr CTHYCCKOC OIINCaHUuC (BaKOH COXpaHCHUA

MEXaHUYECKON IHEPTUH):

CBsi3p aMIUIMTYIBI KOJICOAHWN CMENICHHS MaTepHaIbHOU
TOYKH C aMIUIMTyJaMU KoieOaHui e€ CKOpOCTH H

YCKOPEHHUSL:

U =04, a__ =04

[Tepuon u yactoTa KoneOAHUINA:

r=2r_1
3] Vv

[Tepuon Manbsix CBOOOIHBIX KOJEOAHUN MaTEMaTHYECKOTO

MasTHHKA!
1.5.2 i
T=2n|—
g
[Tepuoxa cBOOOIHBIX KoseOaHUI MPY>KUHHOTO MasiTHUKA:
m
T=2n T
153 Bremnyxaennsle  koneOanusi. Pezonanc. Pe3onaHcHas
KpuBas
ITonepeunble W TpomodbHble  BOJHBL.  CKOpPOCTH
pacrpoOCTPaHEHHUS U JUIMHA BOJIHBIL:
1.54

v
A=vT =—-
v




WnTepdepenius u nudpaxius BOJIH

1.5.5

3Byk. CKOpOCTbH 3ByKa

MOJIEKVIJIAAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

2.1.1

MOJIEKYJISIPHAS ®U3NKA

Mopenu cTpoeHusi ra3oB, JKUJIKOCTEM W TBEPIABIX TEIL
[Tycth TepMoauHamuueckasi cucremMa (Teno) cocTouT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m
vV==—=—
Ny




rac

— 9ucio ABorajapo, m — Macca CUCTEMEI (Tena),

u
U
— MOJISIpHAas Macca BelllecTBa
2.1.2 TermoBoe NBMXKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3anMopelicTBue 4yacTHII BellecTBa
2.14 Juddysus. bpoyHoBckoe ABHKEHHE
2.1.5 Mogpens uneansHoro raza 8 MKT

516 CBs3p MeXAy JAaBICHHEM U CpeOHEHl KHHETHYeCKOU
DHEPrUe€l  IMOCTYNATENbHOIO  TEIUIOBOTO  JBM)KCHUS




MOJIEKYJI UJeanbHOro ra3a (ocHoBHoe ypaBuenne MKT):

1 5 2 (mp*) 2. —
p=—-myuw =—n-| — =—MN-£ .
3 31 2 3

- KOHICHTpAalud MOJICKYJI

2.1.7 AbGcomotHas Temneparypa: T =t +273K
CBsi3p TeMIlepaTypbl Ta3a CO CpeaHed KHHETUYECKOU
DHEPrUe€il IOCTYNATENbHOIO TEIUIOBOTO JIBMJKEHUS €ro
MOJIEKYIIL:
2.1 .8 Il" m: 3
& =|—— |==kT
L2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeHe1eeBa — KianeHpoHa
BrepaykeHHe U1 BHYTPeHHEH SHEPTHH

Vpaenerne MeHueneera — KuaneiipoHa (IIpHMe]

3AIIICH):

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

K K

BripaieHue U1 BHYTPeHHeIl SHEPIHI OIHOATOMHC
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH I[aJII)TOHa AJI JaBJICHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

p=p+pt..

S




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJ1 N (C TOCTOSSHHBIM KOJIMYECTBOM BEIIIECTBA V):
nzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T

T

p

const

n3obapa (p = const):
v t
— = cons
T

const




I'paduyeckoe mpencTaBieHne U30MpoIeccoB Ha pV-, pT- u
VT- nuarpamMmmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

pV .
T = cons

pV

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BCIICCTBA V.

HacpllieHHBIE ¥ HEHACHIIIEHHBIS Maphl. KauectBennas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITIapa

2113 OT TeMmmepaTypbl, WX HE3aBHUCHUMOCTH OT 00BEMa
HACBIIIEHHOIO I1apa
Brnaxxnocts Bo3ayxa.
OTHOCHUTENbHAS BIAKHOCT:
¢ _ pnapa (T) _ pnapa(T)
- pHaCbuunapa(T) - pHaCbILunapa(T)
¢
2.1.14 =

P

HAChIIapa




(1)

(M

)

(M

napa

HaChIIapa

napa

W3meHenne arperatHblX COCTOSTHUI

BCIICCTBA: UCIIAPCHUC

2115 Y KOHJICHCALIMS, KUIICHUE XUIKOCTU

5116 N3MeHeHue arperaTHbIX COCTOSHUM BEILIECTBA: IUIABJIEHUE
o Y KpUCTAJIM3aLHs

2.1.17 [IpeoOpazoBanue 3HEepruu B (ha30BBIX EPEX0aax




22

TEPMOJNHAMUNKA

2.2.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTtpenussa sHeprus

223

Tennonepenauya kak crnocod M3MEHEHUS BHYTPEHHEU
sHepruu  0e3  coBepuieHuss  paborel.  KoHBekuus,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

224

KonnyecTBO TEIUIOTEIL.
VYV neapHas TEIIOEMKOCTD BEIIESCTBA C:
Q = cmAT

cmAT

2.2.5

VY nenwpHas Terora napoodpazosanus L: Q = Lm.
VY enpHas TemioTa miasiaeHus A: Q = Am.

VY nenpHas TEII0Ta CrOpaHus TOIIMBA q: Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A =pAV

pPAV

Breruncnenne pabotel mo Tpaduky mporecca Ha pV-

Auarpamme

IIepBblii 3aKOH TEPMOJIMHAMUKU:
Q12 = AUjp + Ayp = (Up — Up) + Agy

12




AU

w

12

12

12

Anna6ara:
Q12 = 0= Ay, = (U; — Uy) = AUy,




12

12

w

AU

12

228

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpOoneCCChI




[Ipunuune! aeiictBus Ternossix MamuH. KIT/:

B Aaamr _ QH;I-P _|Qxcu'[| =1_|Qxcm|

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T — T, T
2.2.10 max N = Ny = —0 =] =
T, HaTp T, TP
YpaBHeHHE TEIUIOBOTO OaliaHca:
Ql +Qz +Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzauuss Tel U €€ NPOSBICHUS. DJIEKTPUUECKUN
3apsia. JIBa Buaa 3apsiga. DJIeMEHTapHBIM AIEKTPUUECKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

BsaumopeiictBue 3aps10B. Toueunsle 3apsabl. 3aKOH
Kymnomna:
B OZHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

MMPpOHUIIaCMOCTBLIO

9

F=k|q1|-|?: _ 1 _|"'-;"1|'1
g 4mes, i

3.1.3

Onektpuueckoe mone. Ero neiicTBue Ha 3JI€KTpUYECKHE
3apsaabl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

) F

qnpoGHin/i

pOOHBIH




ITose Toueunoro 3apsiaa:

q

Er B k 1‘_2
.
k
r
2
q

OJTHOPOJTHOE II0JIE:
E = const.




const.

KapruHbl 1MHUNM HANPSI)KEHHOCTU ATUX TOJIEH

3.1.5

IToTeH1IMAIBHOCTH QJICKTPOCTATHUYCCKOI'O ITOJIA.

PaSHOCTL IIOTCHIINAJIOB U HaHp}DKeHI/ICZ
A1z = q(p1 — Pp2) = —qAp = qU.

12

q(¢

qU.

[ToreHuuanbHas SHeEprus 3apsiia B 3JIEKTPOCTATHYECKOM

IIOJIC:




-AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q
¢
q
%

CBs3b HaHpH)I(éHHOCTI/I OoJIs1 U Ppa3HOCTH MOTCHIUATIOB JJIA

OJTHOPOJIHOTO AJieKkTpocTarnueckoro mojst: U = Ed

3.1.6

[TpuHIMIT CynEpNO3UIIUU IEKTPUUECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...







3.1.7

3.1.8

ITpoBOHHMKY B 3JI€KTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPU IIPOBOJHUKA
Et=0

0
, BHYTPH ¥ Ha IOBEPXHOCTH MPOBOJHUKA (p = const

I[I/IBJ'IGKTpI/IKI/I B QJICKTPOCTATUUICCKOM
I[I/IBJ'IGKTpI/I"ICCKaH IMPOHUIACMOCTD BCIICCTBA €

KOH,[[CHC&TOp. 3HCKTpOéMKOCTB KOHJACHCATOpa:

q
C==
U

ITOJIC.




eC

DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
£€pS

=g T

&€

3.1.10

Hapamleanoe COCAMHCHUEC KOHICHCATOPOB:

q =q1+q2+...,U1 = UZ ="')Cnapaﬂn_C1+C2+-'-




mapaun




[TocnegoBarenbHOE COEAUHEHUE KOHACHCATOPOB:

1 1 1
U=Ui+Us. 1 =0z =0 =C_1+C_2+.._
nocua




T1oCiI




3.1.11

3HepFI/I$[ 3apsHKEHHOI'0 KOHJACHCaTopa:
qu CcU? ¢*

W. = — —C
€2 2 2C

qU




cU

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuna Toka:
7=2q
3.2.1 AT |y
ITocTosaubIH TOK: I = const
Jns mocrossHHOrO ToKa q = It
329 VYcnoBus CyliecTBOBaHUS AIEKTPUUECKOTO TOKA.
o Hampsoxenne U u DJIC E
3akon OMa aJ1g y4acTKa IeMu:
U
I==
323 R




324

3.25

DeKT PUUICCKOC COIIPOTUBJICHHC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OAHOPOAHOI'O ITPOBOJHUKA OT €ro AJIWHBI U

ceucHMs. Y JeIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
R=p§

Ucrounnku Toka. 3/]C ucTtouHnKa TOKa:

E =

ACTOpOHHI/IXCHJI

q




A

CTOPOHHUXCHII

BuyTpeHnHee conpoTHBIIeHHE UCTOYHUKA TOKA

3.2.6

3axon OMa 71 TOJTHOM (3aMKHYTOM ) SIIEKTPUYECKOM LIeTu:

E =1IR + Ir, oTkyna




HapaJ'IJICJIBHOC COCAUHCHUC ITPOBOJHUKOB:
I=11+12+..,Ul=02=_,,
1 _ 1.1
Rnapa}m Rl RZ -
R
napaun
1
3.2.7 =
R
1
1
+
R




HOCJ’IGI[OB&TCJII:HOC COCOANHCHUC HpOBOI[HI/IKOBZ
U=U1+02+.. 11=12=...,
RHOCJI = Rl + R2+ -

nocia




3.2.8

Rt

Pabora anekrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenia:
Q = I?Rt

Ha pesucrope

2

U
R:Q=A=12Rt=IUt=7t
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3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKaA:

Ad
P=— =IU

At Ar—)
TennoBast MOIITHOCTH, BBIJIEIISIEMAs] HA PE3UCTOPE:

. UF
P=I’'R=—=]U
R

MoIIHOCTh UICTOUYHHKA TOKA:

3.2.10

3.3.1

CBOOO/IHbIE ~ HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
OPOBOJHUKAX. MeXaHu3Mbl MPOBOJUMOCTH  TBEPABIX
METAJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJIHUTOB, I'a30B.

ITonynpoBoaHuku. 1101y pOBOJHUKOBBIN U0
MAT'HUTHOE IT1OJIE

Mexanudyeckoe B3aUMOJECHCTBHE MarHuTOoB. MarnurHoe
nose. Bektop  marHuTHOM — MHAykumu.  I[IpuHnun

Cynepro3nauu MaroHuTHbIX MOJICH:

B = Bl +Bz+




Jlvany WHAYKIUMKA MarHutHoro nons. KapTtuHa nuHui
WHIYKIUU MAarHUTHOT'O OJIA IOJIOCOBOTO u

HOILKOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OmngIT 3pCTez[a. MarauTHoe I10Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHW MAar"iuTHOrO IoJd AJJIMHHOTO

332
OpSMOTrO  MPOBOJHUKA W 3aMKHYTOIO  KOJIBLEBOIO
MIPOBOJTHUKA, KATYIIKU C TOKOM
Cuna Amnepa, e€ HanpaBJIeHHUE U BEJINYUHA!
F, = IBlsina
F
A
333
IBlsina

, TJIE 0. — YTOJI MEX/1y HalpaBJIeHUEM [TPOBOJHUKA  BEKTOPOM




3.34

1

Cuna JlopeHiia, e€ HanpaBJ€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
/1€ 0 — YTOJI MEX/1y BEKTOpaMu

-

v

+

. I[BI/I)KGHI/IG 3ap;1>1<eHH0ﬁ YaCTULIbI B OJHOPOAHOM MAaroHuTHOM

IIO0JIC

34

OJIEKTPOMATHUTHA A MH/IYKINA




34.1

IToTOoK BEKTOpa MarHUTHOW UHIYKLIMHU:
® = B,S = BScosa

BScosa
B

i
4
G2

34.2

SIBnenue sanexrpomaruutHoM UHAYKIUU. DJ1C unaykiuu

343

344

3akoH BHeKTPOMaFHHTHOﬁ HHAYKIIUU d)apaz[eﬂz

AD

E = =@

A

»*'\3
\% v N
%‘ !

OJ1C uHAYKIIMU B IPSIMOM MPOBOIHUKE JIITMHOM |,

ABMKYIIEMCA CO CKOPOCTBIO

v




(;ﬁ)

B OJJHOPOJHOM MAarHUTHOM moJie B:
| E; |= Blvcosa

Blvcosa

, TJIE 0. — YTrOJI MEXly BEKTOpoM B 1 Hopmaiibio

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIN




TO

| E; |= Blv
| E
Blvy
3.4.5 [IpaBuno Jlenua
NHIyKTUBHOCTB:
L= (0]
1
L
1
3.4.6
D
, umm @ = LI
Camounnyknus. JIC caMOMHIYKITNH:
A
B EL —H
Ar—50
DHeprus MAarHUTHOTO TIOJISt KATYIITKHA C TOKOM:
3.4.7 _ LI 2

W, = —
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

Koneb6arenbupiii KoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC63.HI/IH B UACAJIbHOM KOHC63.TCJ'ILHOM KOHTYpC:
[ f:] =qm51ﬂ( H_Fq}ﬂjl

|2
IIM =q, = 0 cos( @t +@y ) =1 cos( et +@y)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJ1a

2w

LC
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3.5.5

CBs3p aMIIMTYZABl 3apsja KOHAEHCAaTOpa C aMIUIMTYAO0H
CIWJIBI TOKa TMpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJCATILHOM KOJIeOaTeIbHOM KOHTYDE:
gﬂlﬂ.ﬁ =
a0

3aKkoH COXpPaHCHUA SHEPIrUU B HUACAJIbHOM KoJIe0aTeIbHOM

KOHTYpE:

By aeHHbIe 27IeKTpOMarHUTHBIE KosieOaHus. Pesonanc
[lepemennbiii  Tok.  [IpowsBoacTtBo, nmepemaya U
noTpedIIeHUE 3JIEKTPUUECKON IHEPTUU
2 2 72 2
CU N LI _ CU” . _ Lr__
2 2 2 2

CBolicTBa QJICKTPOMAriuTHBIX BOJIH. Bzaumnas

= const.

opueHTanusl BCKTOPOB B SHCKTpOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1Blc




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

[Ixama

SJICKTPOMAIrHUTHBIX BOJIH.

SJICKTPOMArdHMTHBIX BOJIH B TCXHUKE 1 6LITy

OIITHUKA

IIpumenenue

IIpssMonMHENHOE PaCHpOCTPAHEHHE CBETa B OJHOPOJHOMU

cpene. Toueunblid uctounuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=p

olp

S

[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

3aKOHEBI IIpEIOMJICHUS CBETA.

HpeJIOMJ'IeHI/Ie CBCTa:

sino

sinp.

nqySina = n,sinf.




AOCOIIIOTHBIH TTOKa3aTellb TIPECIIOMIICHUS .

c
Nasc = ;

abc

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHS:
n, M

nOTH
1 V2

OTH




XoJ1 Ty4dei B IpU3Me.
VI =Va, kg =Tht,
CooTHOIIEHHE YacTOT W COOTHOUICHHE [UIMH BOJH TMpU

nepexoac MOHOXPOMATUUCCKOTO CBCTa 4YCPC3 TIpaHUNY

pasziena AByX ONTHYCCKUX CPEII:




3.6.5

h,<n ny

[lonHoE BHyTpEeHHEE OTpaXKEHUE.
IIpenenbHbIA yro IOJIHOTO BHYTPEHHETO OTPayKEHMS:
; 1 n2
Sinay, = ——=—
Norn ny

Sino.




Cobuparoiue W paccewBarollne JIHH3bL. TOHKas IUH3A.

DOKyCHOE PACCTOSTHUE U ONTHYECKAsi CUjla TOHKOW JIMH3BI:

1
D==
F
D
3.6.6
F
1
dopmyiia TOHKOHN JTMH3bI:
1 N 1 1
d f F
3.6.7




VYBenuduenue, JaBaeMoe JIMH30M:

h 1fl
Il=—=—
H d




d T

A5\

F\ h
f

A

B ciyuae paccenBaronieil JIMH3bI:

1
D0= F =—=0,
DO

3.6.8 D







Xon Jiyya, IPOIIEAEro JUH3Y MO MPOU3BOJIEHBIM YIJIOM
K e€ riaBHoU onrtuyeckoi ocu. Iloctpoenue usoOpaxeHuit
TOYKU U OTpE3Ka NPsAMOi B COOMPAIOLINX U PACCEUBAIOIIUX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroamnmapaT Kak ontuueckuit mpubop. [ma3z  kak

OIITHYCCKasa CUCTCEMaA

Wntepdepennust  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOmoneHUs MaKCUMyMOB U MHUHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbBIX

KOTCPCHTHBLIX HCTOYHHUKOB:

A
MAKCIIMYMBEI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,+1,£2.+3

e

3.6.11

Hudpaxus csera. [udpaxuuonHas pemeérka. YcioBue
HaOJIOICHUsT TJAaBHBIX MAaKCHMYMOB MpHU HOPMaJbHOM
MaaCHUH MOHOXPOMATHUYCCKOIro CBETA C ,I[J'II/IHOI\/II BOJIHBL A

Ha peméTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M
4.1.1 ['mnore3a M. Ilnanka o kBanTax. ®opmyna I[lnanka: E = hv
®oToHbl. DHeprus GpoToHa:
E=ho="C2
=hv = 7= pc
E
4.1.2




hc

pc

Nmnynsce potona:

<

hv




4.13

4.14

®orospdpexr. Omprtet  A.I.  Cronerosa.

dororddekra

VYpaBHenue DiiHmreiiHa 11 GoTodddexTa:

E¢0T0Ha = ABbIxosa + Eyymax

¢doToHa

ABEIX0OJa
+

KHHmax

rac,

3aKOHEBI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hvxp = 2
Kp
BBIXOJIA

Kp




Kp

he

Exuumax =

KWHmax

my

max

2
MV max _ U
2 =e 3an




4.2

4.3

eU

3an

4.1.5

4.2.1

[laBiieHnue ceera.
JlaBneHue  cBera  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
IIOBEPXHOCTh M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aToma

422

[Tocrynarer bopa. M3nmydenue u moriomeHne GOTOHOB TpH
nepexojie aToMa ¢ OJJHOTO YPOBHS YHEPTHH Ha JAPYTOil:

hv, = he =|E, -E

mn .

m
Y

4.2.3

4.3.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI 9HEPIUU aToOMa BOAOpOJa:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

sapa. MaccoBoe unciio sapa. M3otomnsl

43.2

PannoakTUBHOCTb.

Anbda-pacra;
A A4 4
7X—> Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




[TosutponHsIii B-pacnan:
A A 0=
sX—= Y + jE+ v,

'amma-uznydenue

433

3aKOH paJIMOaKTHBHOIO pacraa:

-t
N(t) = Ny % 2T

N(@)

[TycTh m — Macca palMOaKTUBHOTO BelIecTBa. Toraa

-t
m(t) =mgy*2T

m(t)
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SInepusle peakuuu. [lenenve u CUHTE3 SAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka; 10 knace. yrnmybnennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMOHEpHOE 00ILIECTBO
«M3marensctBo «IIpocBemenue

» Gusuka; 11 knacc. yrmybnennoe oOydenne KacesanoB B.A. OOmiecTBo ©
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://ege.fipi.ru/bank/index.php7proj=BA1F39653304A5B041B656915DC36B
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