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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa YPOBHE CpPEIHETO OOIIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IPOrPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEPKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TpeaMeTa ¢ YIETOM MEXKNPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameta « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJIICHUS] CBOUX MHTEIJICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI JJIsl TPOAOJDKEHUS OoOpa3oBaHHs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OO0Iero o0pa3oBaHus: JIMIHOCTHBIC,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIIHMX
nporpamMmy 10 (U3MKE HAa YpPOBHE CpEIHEro o0mero oOpa3oBaHus Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-IESITEIIBHOCTHBIN MOXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE Ppe3yJlbTaThl OCBOEHHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00yUeHUS;

coneprkanue yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovHX MpoTrpamM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXOJOB K NpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cucTeMooOpasyromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHMSI TP BBIIOJIHEHUU UMH Y4€OHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UMKH
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBIseTCS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uMKM ¢ pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEAnosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
IIPUJIOKEHUN H3Y4YEHHBIX TEOPUM M 3aKOHOB. lIpum 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs NOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a Takxke OOCYXICHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
OPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. Jus gusuku peanuzanus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro (¢akropa ydeOHoro mpouecca. lns yriayOnaéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YUYEHMYECKHE ONBITHl MPU H3YYEHUH HOBOIO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuyd (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOOUM B KaXIOM M3 3THX KilaccoB. Btopoil cmocod — 3T0
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BH/1a O€3 MOMIAaroBO HHCTPYKLUU.

B nporpamme 1o (Qu3MKe cHCTEeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
Y4aCTHHKaMU 00pa30BaTEIbHOTO MpoIecca UCXO0Id U3 OCOOEHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OIBITOB TI0 MPOBEPKE NPEIII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENSAETCA PEUICHUI0 PAcYETHBIX M KAue€CTBEHHBIX
3anay. IIpu 3TOM Ay pacy€THBIX 3a/a4 NPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH Kak W3 OJHOIrO paszfeiia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. [ kayecTBEHHBIX 3a/1a4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3nYecKuX SIBJIEHUN U MPOILIECCOB B OKPYKAIOWLIEH KU3HU, TpeOyromue BpiOopa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO Ipolecca Kypc (PU3MKU YrIyOJaEHHOTO
YPOBHSI Ha YPOBHE cpeaHero odiero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MOKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JeMoHCcTpanoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlMid s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH U MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000OpynOBaHHE MJI YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paTopHOTO O0OpPYAOBAaHUS JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(GopMUpOBaHHE HHTEpeca M CTPEMJICHHS OOyYarolMXcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
MCCJIEI0BATENBLCKOTO0 OTHOIIEHUS K OKPYXKAIOLUM SIBIICHUSM;

(GbopMUpOBaHKHE HAYYHOI'O MHPOBO33PEHMs KaK pe3yJbTaTa M3y4eHHUs OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CpeHEro o01ero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHNHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MOBCEIHCBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaay
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAMH CaMOCTOSITENIbHOIO IUIAHUPOBAHUSA M IPOBEACHUS
¢u3nyecKuXx SKCIEPUMEHTOB, aHajiW3a M HMHTEPOpeTanuud  HHPOpMaIuH,
OIpEIENIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE€ YCJIOBUH JI Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAOBATEIbCKOM,
TBOPYECKOM J1€ATENBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHON AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBLHOCTIM QU3HUKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3HKE TepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOABI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (QHAJOTOBBIE W HHU(POBHIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
abCONIIOTHO TBEPAOE TENo, HJeaidbHasl >KUJIKOCTh, HJAEaJIbHBIM a3, TOYECYHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpOCTh (CpemHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTepUaTbHON TOYKU OT BPEMEHU U HX
rpaduku.

CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonuHeitHoe  aBmkeHue. JIBukeHHe  MaTepuaibHOM TOYKH 1O
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApANIOB, LEMHbIE, MIECTEpEHYATBIE U PEMEHHBIE NEpEeAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus npenebHOro Nepexoa U N3MEPEHNE MTHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEN IBMXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKopeHus MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM TIOCKOCTH.

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

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yyenune pABWKEHHS Tena, OpOIIEHHOTO ToOpu3oHTaibHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOparieHus KOHHYEeCKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3akoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHEThI W OT Teorpaduueckoil MUPOTHL. JIBUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBIICHUS TPU JABUKEHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Ty CUI C
ITPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIIBHOW CHCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAKOIIUX B PE3YJIBTATE B3aUMOCHCTBUS TE.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NIOABEME U AJCHUM.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

H3mepenne paBHOACUCTBYIOUIEH CHII MPH JBMKEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

M3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
NETKuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne nBUXKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. [lnedo cuibl.
CroxxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, Oe3pa3TMIHOE PaBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsI paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexaHuke.

NMmnynbsc MaTepuaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEeMbl MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.



[loTeHManbHbBIE W HENOTCHIMAIbHbIE CWbL. lloTeHIManbHAsE >SHeprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrUs Telna B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbsHas 3>HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIBbHBIX CHJI C HW3MEHEHUEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHECHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu il MIOCATbHOM >KUIAKOCTH KAaK CJEICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTHH.

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

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

N3mepeHre MOIHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

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

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JBIKEHUS W B3aUMMOJEHCTBMS 4YacTHI] BewecTBa. Mozenn CTpOeHUs TIa3os,
KUJIKOCTEH U TBEPABIX TE€I U OOBSICHEHME CBOMCTB BELIECTBA HA OCHOBE ITHX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

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

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU: YaCTHULIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIbHOM Ta3e C I[IOCTOSIHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMuUKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHHSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKW. BHyTpeHHss »sHeprus. KommuecTtso
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eJMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpuniumne! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3naduenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauus. Vcmapenue u KumeHue. Y jelbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUS
B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
KkpuctaiuioB. [lmaBneHne W Kpuctaimmszauus. YJIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpeHust Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHUE TEII0BOTO OaiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipabie aBiIeHUS.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, IUAIEKTPUKA U  MOJYNPOBOIHHUKU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocts  anektpuueckoro  monig.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTennman snexTpocrarnyeckoro mosist. CsA3b HANPSHKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsyKEHHOCTH OSTHUX MOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHUIIAEMOCTb BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO AJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DneKTpuuecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.

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



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHUS M MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObI coenHeHns UCTOYHUKOB Toka, IJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS MU JIAMIIBI
HaKaJIMBaHUSI.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOANUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBIECHUS METAIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CobcTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PazmuuHble TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UCTOp, (POTOAUONA, CBETOJIMOM, TajbBaHHMKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HaGmronenne amexTpoimsa.

N3mepeHue 3apsiaa OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Cnioco0b1 u3Mepenus (pU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

WUzyuenne «kypca ¢usuku yriayonéaHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUroHOMeTpHUecKue (PyHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanudeckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAloLEH Cpelbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), JABUTaTelb BHYTPEHHEIO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe none.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJib. [[BH)KeHHE 3apsKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHOM moJe. Pabota cuibr Jloperra.

MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

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

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopnsie padomeol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuyeckoe none. Toku Pyxo.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIE€NM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Jlemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Uccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHMS
MAarHUTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CAaMOMHTYKIIMH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3pgen 5. KosieOaHUSI U BOJIHBI.

Tema 1. Mexanuueckue KoJjieOaHus.

KomnebarenrHasg cucrema. CBoOOIHEIE KOIcOaHMS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHEepreTUyecKoe ONnMcaHue (3aKOH COXpaHEHHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCcKOro 1
KHHEMaTHYECKOTO OIMCaHMSI.

Ammuutyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKOoro MmasTHHKa. Ilepros CBOOOMHBIX KOJEOAHWUN MPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOQHUS.

TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
KaudeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnmch KoJ1Ie0aTeIbHOTO IBUYKCHMUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

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

HccnenoBanne kosiebaHWN Tpy3a Ha MACCHUBHOM TIPYKHMHE C IICJIBIO
dbopmupoBaHUS PEACTABICHUIN 00 MACATEHON MOIETN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUH IIPHU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BoIHYXICHHBIX KOJICOAHUIA.

HaGmronenue pe3onanca.

Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomol, RPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIMX KOJIEOaHUM.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTYA0M CHJIbI TOKA B KOJI€0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconIanbHbII NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOTO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansusbiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHL: JIICKTPUYECKHUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mopenb TMHUYN AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
POJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJeOaHuH.

HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Oo6napy:xeHue HHGPaKpacHOro U yiIbTpaproIETOBOr0 U3ITyUECHUM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EepUYEeCcCKO JMH3bI OT €€ Te€OMETPUU U OTHOCHTEILHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTMHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHH4eCKHe YCTPOWCTBA M TEXHOJOTMYECKUE IMPOLECChl: OYKH, JIYIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpOCBETJIECHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS peIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IYYKOB 4YEpe3 IJIOCKONAPaJLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3yuenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

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

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue I1uppakiinOHHOTO CIEKTpa.

N3mepeHnune IirHbl CBETOBOM BOJIHBI.

[Tomy4yenune criekTpa U3IMy4eHHUS] CBETOAMO/A MPU TOMOIIN AUGPAKIITMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl NPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [locrymnarsl
CHeualbHOW TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DJHEPIUU  PEISITUBUCTCKUX 4acTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIOINIYI0 W aOCOJIIOTHO OTpakarolulyto moBepxHocTh). Ombitel I1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka usmepennii B Mukpomupe. COOTHOUIEHUSI HEONPEeIEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeTHET0 GoTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEIIIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. Qu3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHass monenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u norinonieHre (pOTOHOB MpHU MEPExXoie aTomMa
C OJTHOTO YPOBHS DHEPTMU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPECHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanuoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paglMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. Anepubie cuibl. Jlepext macchl sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bapuOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHass MOJENb apOHOB.

@uzuka 3a npenenamu CrangapTHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCcTpoMCcTBa U TEXHOJOTHUECKUE MTPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJI30BAaHUEM J03UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk sHeprun CoJiHIIa U 3BE3].

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanve rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaOmonenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NYECKUX BETUYHH C UCIOJIh30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUM  3aBHUCUMOCTEUN
bU3MYeCKuX BETUYHMH, TPOBEPKA MNPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06001maronee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl COAEepkKaHUsI Pas3iesoB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHMUYECKOH c(hepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3HUKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, poib pU3NUECKOil Teopuu B GOPMUPOBAHUH TIPECTABICHUN
0 (u3MUYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPIKATENIBHBIX MEXIPEIMETHBIX CBI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpPHI M MX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOM HPUPOJE, SKOJOTMYECKHE PHUCKHM NPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKaloIlew  cpesbl,
yIbTPa3BYyKOBasi JAMArHOCTUKA B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJNI, MEXaHU3Mbl OO0pa30BaHMsI KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaJbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTop MEPEMEHHOr0 TOKA, MHIYKIMOHHAs Ieyb,
JIMHUY DJIEKTPOIEpeay, 3JIEKTPOABUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TtenaepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTHUKa B TEXHUKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPAXKAAHCKOM  MO3UIIMM  OOy4YaloOIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIbHOCTh B MHTEPECAX IPakAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIPaBJICHUUM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MMOBEICHHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCITUTAHMA:

e DJCTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUYasg JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JIECTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTA HAYYHOI'O MO3HAHUA:

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

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HUCCIEI0BATEIBCKYIO
NeATeIbHOCTh MHANBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh 1NN NESITEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JNOCTHKEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTM W MPOTUBOPEUYUSI B paccMaTPUBAEMBIX
bu3NUECcKUX SIBICHUSIX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelIeHHUs 3agad  (U3UIECKOTO
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsiX, B TOM 4YHCJE MPH CO3JaHUM Y4eOHBIX NMPOEKTOB B 00JacTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOAUThb AapTryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ PEIICHUS 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT,
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUSI.

Pabora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMH IOJTyYeHHS WHpopMaruu (QU3MUecKoro coaep kaHus
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK,
aHaju3, CHUCTEMATH3alMI0 W HMHTEPHNPETANI0 WH(DOpMAIMK Pa3IMUHBIX
BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHrs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPIKAHMS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHWs WHGOpPMAllMM W I1IEJIEBOW ayJAUTOPUM, BBIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHS U BU3yaJIU3alIUH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMaHJIHOM U
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
HUHTEPECOB U BO3MOKHOCTEN KaXKIOT'0 YJICHA KOJUICKTHBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEHUCTBUA 110 €€ JOCTWKEHHUIO: COCTABJIATH ILIaH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH HJEU C IIO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh NO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3TUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO ~ OCYIIECTBIISITh  MO3HABATEIBHYIO JICSITENHLHOCTh B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTHO COCTABJISTH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHUS MPAKTUYECKONW pabOThI ¢ y4ETOM UMEIOIINXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pediieKCuu JJIi OLEHKH CUTyalluM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN WHTEJUICKT, TIPEAMOIaTr a0
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHUMATh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUJIETh HAIPABIICHUS Pa3BUTHS COOCTBEHHOMU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEICHHUE, CIIOCOOHOCThH aJanTHPOBAThC K
AMOIIMOHAJILHBIM M3MEHEHUSM M TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIeXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHUE JAEHUCTBOBAThH, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

SMIIATHUH, BKIIOYAIOMIEH CIIOCOOHOCTh IOHHMMATh SMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COITMATILHBIX  HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUSI C APYTMMH JIOJbMHU, 3a00TUTHCS, TMPOSBISITH WHTEPEC U
paspemniaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI



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

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLECCOB (SBJICHUI): HHEpLMaIbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbI ra3, TOUCUHbIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHNS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSICHATH MEXAaHUYECKHE MPOIECChl U SIBJICHMS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HproTOHA, mpuHOMN — OTHOCUTENBHOCTH [ ammies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Tejia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3oBanuii ['anumes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MWMIYyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojokeHus MKT u 3akoHBl MOJIEKYJsipHOW (U3UKH U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOrO JBHKEHHUS €ro 4acCTHll, CBA3b JABJICHUS UICAIBHOIO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3HUINN SIICKTPUUECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JIeHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PUBUYECKHUE TMPOIECCHl U SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSKECTU, CHJIa YIPYrOCTH, CHJIa TPEHHUS, MOIIHOCTD,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILJIOTHI,
abCcoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
OHEPrus WACATHOTO OJHOATOMHOIO Trasza, paboTa uIeaIbHOTO Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ M B JUAJIEKTPUKE, TMOTECHIMAT 3JIEKTPOCTATHUYECKOTO TIOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMHU C TMOCIeI0BaTCIbHBIM U
napajuiesIbHbIM COSUHEHUEM PE3UCTOPOB, SHEPTHUSI AIIEKTPUUECKOTO TOJIS
KOH/JICHCATOpPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE W KpUCTAILTU3allusl, HalpaBJICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOHUKA;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUpOBATh pe3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI [0 Pe3yJibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OICHUBATh A0COIIOTHBIC H
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenoKeHHON
TUIOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU HUCCIIECIOBAHUI
B paMKax yueOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
buznyecKuXx TEOpUil TpPH MCIOJIH30BAHUM MAaTEMaTHYECKHMX METO0B
pelIeHus 3a/1a4, IPOBOAUTH PACUYEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NpPUMEHEHHUS 3HaHUN U3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAaK)Ke WHTETpalliy 3HAHUHA U3 APYTUX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ ONOPOi Ha U3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIIM3UPOBATh U OIICHUBAThH MOCIECTBUSI OBITOBOM M TIPON3BOACTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKX W TEXHOJOTUW JUIsl JajdbHEWIIEro pa3BUTHUS YEJIOBEYECKOrO
00IIIECTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKh M TPEabsABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIONIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3jNYHbIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K xonmy oOydenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOU cdepax AeATEIbHOCTH YEIOBEKa, pOJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBFHON M MPOTHOCTUYECKON (GYHKUMNA (pU3nyeckoid Teopuu —
ANEKTPOAMHAMHUKH, CHEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, pons (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUMN O TIPUPOIE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiJjpa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DHUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
ANEKTPOMAarHuTHOM  wHAyKuuu, npaBwio Jlenma, cBsizp  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
NOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  ODWHINTEHHA IS
doTorpdexra, mepBpli U BTOpoM moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SBJICHUS, HCIOJb3YysS BEIWYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBMKYILASL CHUJIA CAMOMHIYKLIMHM, HSHEPTrUs MAarHUTHOTO IOJsS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsI MHIYKIUSI, CAMOMHIYKIIMS, pe30HAHC, UHTep(PepeH s
BOJIH, Judpakius, JUCTEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
a5ep, raMMa-usiydeHue sjep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHaju3a v paOOoThI Jia3epa,

ONpENIENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSATh OCHOBOIMOJATAIONIMEe ACTPOHOMHUYECKUE MOHSATHUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIIOLUHU 3BE3N U Beenennoii;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TMPSIMBIX HW3MEPEHMM, TpPU O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTEH  M3MEPEHHMH, JenaTb  BBIBOJBI IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIMYMH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOANUTDH OMBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  Y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
du3nuecKkue MOJEeiIM, OTBEYarolue TpeOOBaHUSAM 3a/layd, MPUMEHATH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/AbI PEUICHUS ¢ YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI HA U3YUEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3HYECKUe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESATEIIbHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMM IpOLEcCcaMu, C
HO3ULMI 3KOJOrM4eCcKoi 6€30IacHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH W TEXHOJOTUW JUIS JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIe CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
COIEP)KaHUSI C WCIOJB30BAaHMEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE
TEXHOJIOTMH JUISI TIOMCKa, IEPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIAPHOU WH(GOPMAIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIINH
uHOpMaIMH, TOTYYECHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHbIE U MO3HaBaTEIbHbBIC YMEHHUS
CaMOCTOSATEILHOTO  TPHOOPETCHWS  HOBBIX 3HAHWW B  MPOIECCE
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTaTh B TpPYIIE C HCIOJHEHHEM pPa3JIMYHBIX COIUAJIBHBIX POJIECH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISTh JACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOTO M3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIECMBI,

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIO/IeH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHOM TOYKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMerieHnii 1 CKopocTei. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBHXKCHHS C buGnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBm>xeHue Temna, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[Buxenne
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHHE
16 KoHnTtponbnast pabota o teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUYETA
18 Cuna. PaBHOozeiCTBYIOIIAs cuila. bubnmnoreka HOK
Bropoii 3akon Hetotrona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds0o.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB rpapHran https://m.edsoo.ru/9aba2b0a
MHEPTHOI MacChl
99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
bubmmoteka IIOK
24 Cua ynpyroctH. 3ok I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [lpupona u BuabI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2ch29676
26 Jasnenue. I'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsxectu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
39 CUCTEMbI MaTepuaibHbIX TOUeK. LleHTp Bbu6mmotreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuiibl M M3BMEHEHUE UMITYIIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITynbca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIHATIBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHMUS.
40 N E]Z;GHI/Ie Egn I-f) };IFJ'II/I JIsL UieaIbHON bubmorexa HOK
p pHY a a https://m.edsoo.ru/f30f43b6
SKHUJIKOCTH
41 KonTposabHas pabora o Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teru1oTel. OcHoBHEIE nTOJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TeNl. XapaKTep ABUKEHUS U bubnuorexa [JOK
p L P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(FOHHHaSI) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kianeiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnorexa [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bubnuoreka [{OK
52 Ocrontioe ypasretie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KEHUS
e€ yacTull
55 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI but6mmorekxa [IOK
no teme "OcnoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padora o teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycnoBul i T/ cuctemsl.
BHeuiHue v BHyTpEeHHUE TapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoasHas peaakcanus T
P P ! 4 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenp naeaabHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P L https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Boipaxkenue amnst BHyTpeHHEH dHepruu
61 OJHOATOMHOI'O HJICAJIBHOT'O Ta3a. bu6nunorexa LIOK
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHe# 3Heprun T/l cucremsl 6e3 bubmorexa LHOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y AaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AeibHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
Temomnepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu buomorexa LIOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumoctsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHCTBUSA TEIIIOBBIX bubnuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3HadeHue KITM, Iuxmn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIECH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KonTtponpHast pabora o teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He U KHUIIeHUe. Y IejJbHas bubnnorexa LIOK
P e https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJIEHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
EPATYPEL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATypPhl KHIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCotOTHAs U bubnnorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuoreka [IOK
80 Pemrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIJIOB
[InaBnenne U KpUCTAIUIH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPIOTO TEIA.
Aeop P Bu6mmotexa IJOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeJ1. AHTAPMOHHM3M TETUIOBBIX

KOJIEOAHMH YacTHI] BEIIECTBA

https://m.edsoo.ru/7ba5edf?2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
Kanunnsapuele sapinenus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
89 1o TeMe "ArperaTHble COCTOSIHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponsHast pabora o Teme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.

92 3aKkoH coxp aHeHUs 3m1:I<T I/Iqecxorl(j) " bubmotexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsana

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OmHOPOIHOE AIIEKTPUYECKOE TI0JIE
IMotennmaabHOCTE

97 AIIEKTPOCTATUYECKOTO MoJIst. PasHOCTH bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHITUAJIOB JIJIst bubmmorexa [IOK
P o . https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00Bpémy mapa. [Tone paBHOMEpHO bubmmorexa [TOK

y IU) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOpa
[TapamiensHOE coeIMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEIUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cUcTeMaTU3alus 3HaHU] bubmmnoreka HOK
1o teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbHas padora no teme bubmmnoreka HOK
"DnexkTpuyueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO brbmmorexa [JOK
v https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUTIOAAHN MOIIECPEUYHOTO

cedeHus
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIIEIBLHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHHe sazat https://m.eds00.ru/6761bf0f
MOIIHOCTD 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [TOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJist OJTHOM (3aMKHYTOM) bubmuoreka [IOK
AIEKTPUUECKOMN LETIH https://m.edsoo.ru/221f40fh
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHIHOCTD HCTORHIIE Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponpHast pabora o Teme bu6mmoteka [JOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUUCCKHI bubmorexa HOK
P . ) p https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bubnunorexa LIOK
141 i !
DAEKTPHICCHI TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C U(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Du3nYeCKUu IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Teja 1o
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "HMccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaleHHs
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIONIEH CHITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mmockoctu" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmaruu" win "U3ydyenue
JIBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JTErKuit
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

153

Du3nYeCKUu IPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 uirienTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3y4yeHne OBUKEHMSI IPy3a Ha Bally C
TpeHueM"

®u3NYecKuil TPAKTUKYM 110 TEME

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYnuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCa IIPU YIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro Ipouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSAHUSA"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
i "UccnenoBanue mporecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61l
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157

OCTBIBaHHMS BeliecTBa UiIn
"HUccnenoBanue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3ydyeHue 3aKkOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" 1t
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomMemenun". Mamepenue

K03 uImeHTa mToOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3ITy4EHUs CBETOAMOA" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue cMENIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONPOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"U3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTEMEITI/ISZEI/I}I 3HAHUH 10 TEME Bubmrorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBnbiit ypok. O000IIEHNE U
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHWH 10 TEME bubmiorexa LOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
Pe3epBHblii ypok. O000IIeHNE 1
163 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 10 TEME Bubmaorexa IIOK
" " https://m.edso0.ru/0f9752ac
Crartuka TBEpAOro Tena
Pe3epBHbiii ypok. O000IIEeHE 1
164 CI/ICTIe)MaTI/IS'Zp W1 3HAHWUH I10 TEME Bubmuorexa LIOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MaluHbI"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlii ypok. O0001IEHIE U
168 CHCTEMaTmZp Hst :«xHaHI/H;IlI 110 TEME 1 bubnnorexa [IOK
" 8 " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurnlii ypok. O00011I€HIE U
169 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 110 TEME 1 bubnnorexa [JOK
" L} . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepBurblii ypok. O00011I€HIE U
170 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 1o teme "Toku 1 bubmorexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmmnoreka HOK
YaCTHUILIbI B OTHOPOAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 ®deppoMarHeTHKH, rapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. IToTok BeKTOpa MarHUTHOM bubmmorexa [IOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
UHIYKIUH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HWHAYKTUBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edsoo0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHU U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHM
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(f)ne6aHI/I:1b BpM ?IiIKaJ'IBHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHudecKue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMILUTUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};1 bubnnorexa [JOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa OK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU Bbubmuoteka [IOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enn

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON IIENU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpuslil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KyneTypa ncnoin30BaHus bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubnuorexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso0.ru/138b6f09
Wndpas3syk u ynptpassyk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3JIeKTPOMarHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTponbHas padbora no teme bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK
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OTHOCHUTEJIbHBIN IMOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
CBeTa
Xop stydeit B mpusMe. Jucnepeust
. bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OEJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
OITHYECKAas CUja JIUH3bI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HX CUCTEeMaX. Y BEIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHUI, IMOJTy4aeMbIX C bubmmorexa LIOK
p ’ yi https://m.edso0.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 1| I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T WYECKOM bubmmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKopocCTb cBETa U METO/IBI €€ bubmuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edso<])_.[ ru/668edbc8
bubnuorexa [{OK
80 Jugparis caera https://m.edso:)_.[ ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbHas padbora no teme bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynartsl cnennanbHOU TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTAHBI
01 DHeprusi U UMITYJIbC PEASITUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
o4 3aKOH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] bu6nunorexa LIOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06Havcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
1 P
06 CHICHHE PactCTHbIX Salad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmorexa [JOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aTroMa Boaopozaa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
W3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3otomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH pal0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

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

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TCPMOAACPHOT'O CHUHTEC3A.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHas: MOzieNb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMUMU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMeHHbBIC ONITHYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoJHeyHast akTUBHOCTD. M CTOUHMK bubmorexa HIOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [JOK
., PakTep o Snarp . https://m.edso0.ru/42169944
CIIEKTPAIILHBIHN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

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

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

®u3NYecKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue neprojia CBOOOIHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod . Bu6muotexa [JOK
eoOpa3oBaHHE dHEPIUU B
peobp b https://m.eds00.ru/a28026bd
IPYKUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CIEI0BATEIIbHO COCIMHEHHBIE
136 P esneTop” Bbu6mmoteka [IOK
KOHJIEHCATOp, KaTyLIKY U PE3UCT
H" P, RATYIEY 1 P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MePEMEHHOT0 ToKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P gMB OBOil bubmmoreka [JOK
3y4YeHHE [1apaMeTPOB 3BYKOBOM
i " P P e https://m.eds00.ru/b100661a
BOJIHBI
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns nIpeaoMIeHUs
138 I,), "I . P bubnnorexa [JOK
crexna" win "lloayuenun
v https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUS OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edso0.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NpakTUKyM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

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

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCHOIB30BaHUEM J103UMeETpa”
wim "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro MnoJymmapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIEATEeILHOCTH YeJIOBEKa
O06o001IeHe U CHCTeMAaTH3AIINS
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O0o001IeHe U CHCTeMAaTH3 AN
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqeixoﬁ Ka TEIHe MHPA, MECTO bubmorexa LOK
o b Pe, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHu# 1o Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpPAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPAHEHHUS
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMme "OCHOBEI htPtIsz'I/P/IrZTee(;(:)(])_[ru ledd440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O000111eHNE U CUCTEMATU3 AL Eu6 OK
. HOIHOTEKA
155 3HaHUU 110 TeMe "TepMoauHaMuKa. } 1
S —- https://m.eds00.ru/c63f7¢10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O000I11IeHNE U CUCTEMATU3ALUS
N Bubmunorexa IHOK
157 3HaHUH N0 TeMe "DIEeKTpUIecKoe 1
" https://m.edso00.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3 AL G OK
B 5 HOJIMOTEKA
158 3HaHuH 110 Teme "TloCTOSTHHBII 1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS G OK
. oTeKa
159 3HaHUU 110 TeMe "TOKHU B pa3IUUHBIX nommoreka L1
| https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 cUCTEMATHU3aIHA 3HAHUH 10 TEME 1
" HeKTpOMATHHTHAS HHAYKIHA" https://m.eds00.ru/053e2248
162 PesepBHblit ypok. O60011eHNE U bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3aIMs 3HAHUH 110 TEME
"Mexanndeckue KoiaeOanusg"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHCTEMATHU3aLMs 3HAHUH 110 TEME bubnnorexa LHOK
: 5 g https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHS
PesepBHbIil ypok. O0001ICHHE U
CHCTEeMaTU3alMsl 3HaHUH 110 TeMe bubmuorexa [IOK
164 "
MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
165 CI/ICTEM&TI/ISZP WS 3HAHWH 10 TEME bubnnorexa [JOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBurblii ypok. O00011I€HIE U
P P . bubnnorexa [IOK
166 CHUCTEMATHU3aLUs 3HAHUHN 10 TEME
" | https://m.edso00.ru/Shec1c65
OcnoBel CTO
PesepBurlii ypok. O000111€HIE U
167 CHCTgMaTmZEHs[ 3HAHUH IT0 TEME bubmorexa HOK
" . " https://m.eds00.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurlii ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZp WS 3HAHWUH 110 TEME bubnuorexa [JOK
" 4 " https://m.eds00.ru/1f511654
dusznka atoma
PesepBHeiit ypok. O6001IeHNE U
CHUCTeMaTH3allusl 3HaHUH 10 TEME bubmuoreka [{OK
169
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHbIil ypok. O000IIEHHE U
P P . bubmuorexa [{OK
170 CHCTEMAaTH3alus 3HaHUH 110 TeMe

"JneMeHTH! acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'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 (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepHagbHasi TOUKa, MHEPIHaJbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKHUM 3apsil — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBare ¢uzndeckue sBiIeHUs (TIPOLECCH) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTeH M TBEPABIX Tel, U3MEHEHHEe o0bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly TapaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax; dJIeKTpU3alus Tedl,
B3aWMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DSHEprus, IOTEHUUaJIbHas DJHEpIus,
MexaHuyeckas paboTa, MeXaHWYeckas MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYHH, HUX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnunceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBIICHUS,
UCIONB3YS (M3HUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUUYECKHME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BETUUYMHBI:




10.7

ANEKTPUUECKUN 3apsill, SJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
bu3nyeCcCKuit CMBICI HCTIOIb3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIyJbCa, TMPUHIMI  CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUSI
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
MEPBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (M3MUECKUX SIBICHUNH U
MponecCoOB C UCIOJB30BAHUEM ITPSAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHu 5TOM
dbopmynupoBath npobiemMy (3a1ady) U TUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pPE3YyNbTAaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(GU3NMYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXKIECHHM C OMOpON Ha U3YYCHHBIE




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

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

M cronp30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3HMKE B MMOBCEIHEBHOW KH3HU
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMH H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtare B rpymme C BBIMOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsj, sJepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeJIb ATOMHOTO sJIpa NP pPelIeHUH PU3NIECKHUX 3a]au

11.3

Pacno3naBath (uznueckue sBIeHUs (MPOLEeCcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MarHUTOB, AIEKTPOMarHuTHas MHAYKLUS, 1eHCTBHE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M JBIDKYILIUHCSA 3apl,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, TMpesloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alys CBETa, AUCIEPCUSI CBETa, (POTOITEKTPUUECCKUNA
apdekr (PporodrddexT), cBeTOBOE NaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOSHHE W ONTHUYECKas Ccuja JUH3bI; [PU ONUCAHWHU
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
du3nUecKue BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
OPYTMMH BETUYMHAMU, BEIUYUCISTH 3HAU€HHE (PU3NYECKOM BETUYHHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOILIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W MPUHOMIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXpaHEHHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YKcia, MOCTyNaTel bopa, 3aKOH pajgnoOaKTHBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlieHHWE BEKTOpa MHAYKIUM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

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

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcylecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpPEHHsS! (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aJa4M BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TOJTYYCHHOH U3 Ppa3IUYHBIX HCTOYHUKOB; KPHUTHYECKU
aHAJIM3UPOBATH MTOJIYIaeMyI0 HHPOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, IUISI COXPAaHEHUS 30POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBE/ICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYNIIBI, PAlMOHATBHO PACIIPEACIIATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalHAX, aJCKBAaTHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIPOlLlECC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnotespl. ®Pusnyeckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

#H#HPart##KITHEMATHUKA

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

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMelIeHn U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH U IEepeMEIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEKHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTEIbHOE YCKOPEHUE

2.1.6

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

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

IIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BSI3KOW XUIKOCTU. V3ydeHne ABHIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

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

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIo3nu CuJl

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHusi. Cuia COMpPOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMIKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTH TMOJ AeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CHUCTEMBI
2.3.1 MaTepHabHBIX TOUYEK. IMIyJIbC CHITBI M H3MEHEHUE
UMITyJIbCa Tea
932 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKEHHE

2.3.3

Pabora cuiier




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunM CHUCTCMbI TCII. 3aKkoH
COXpaHCHHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

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

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

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

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi JHEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akoH TepmoguHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHuueckue ycTpoicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotTel. V3mepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHaSI TCIIJIOTA Hap006pa30BaHH${.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHAs ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3/TyXa.
Haceliensslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesla. AHM30TPONUS CBOMCTB KpUCTa/IOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne W KpucCTauIM3aUMsa. Y AeiabHAsl TEMIOTA

3.34
riasienus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
COBpPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
BH/JIA SJICKTPUYCCKHX 3apsIOB
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
DJeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JluHuy HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pa6ora cui AJIEKTPOCTATUYECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JuanexkTpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJICHCATOpa
TexHUUYeCKHE YCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETD, ANEKTPOCTATUYECKAS 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTHrieCKHe paboTHL. N3mepenune
AIEKTPOEMKOCTH KOHJEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBaHHS MOCTOSTHHOTO
4.2.1 aneKTprudeckoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosiHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCHGHOB&TGHBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenua

MontHoCTb SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi rernu. Kopotkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

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

MPOBOAMMOCTh TMOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI

4211

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEeKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIH3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  THUIBI
CaMOCTOATENIBLHOTO pa3psana. Monuus. [1nazma

TexHu4eckue yCTpONCTBA: aMIIEpMETpP, BOJBTMETP,
peocTar, MCTOYHUKU TOKA, JJIEKTPOHArpPEBATECIIbHBIC
npuOopHI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETpP CONPOTUBJIEHUS, BAKYyMHBIH JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIyIIPOBOJTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pasnena
4

Koanposepsiemoro

3JIEMEHTA

[TpakTnyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOUHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

##HPar#H#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIA




ITocrossHHEIE MAarHuThbl. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIUH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e UHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUA TOJSl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHKA, KATYIIKH C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MPOBOJTHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJIb M HalPaBJICHUE
Cuna Jlopenua, e€ Monaylb W HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJje. Pabota cunisl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykouu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykin Papajes
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATElIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
4311 NunykTtuBHOCTh. fIBieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIEeKTpOMarHUTHOE T0JIe
TexHUYecKrne yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATrHUTBI, 3JIEKTPOABUTATENL, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aeicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
###Part#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOMHBIE KOJeOaHUS.
5.1 5.1.1 [Mapmonnueckne konebanus. Ilepwon, dacrora,
aMIIuTya u (asza KoneOaHuit
5.1.2 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemaruyeckoen  JUHAMHYECKOE  OIMCAHME
K0J1e0aTeIbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYABl  KoJeOaHHiA
MCXOJIHOW BEJWYHMHBI C aMIUIMTYJIAaMH KOJIeOaHHH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
Koyie0aTebHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMHU u AIIEKTPOMarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPIrun B nacajibHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€HHbBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJIeOaHMS.

[lepemennblit Tok. CUHYCOMIAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh MEPEMEHHOTO TOKA. AMIUIUTYHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpedIeHne JIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

IIpakTrueckue paboThI. Hccnenosanne
3aBHCUMOCTH ME€PHO/Ia MaJlbIX KoJieOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanudeckue BOJIHBI, YyCI10BUA
591 pacrnpocTpaHEHHS. [Tepuon. CxopocTh
pacrpocTpaHeHHs U JyIMHa BOJIHBL. [lonepeunbie u
MMPpOAOJBbHBIC BOJIHBL
599 ###Par###  Unatepdepenmus u  audpaxus

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL HM3JIYy4EHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, TuQpakuus,
untepdpepeniys. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[[Ikana »MEeKTPOMArHUTHBIX BOJH. lIpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIMIIBI paguoCBsI3u u TEJIEBUACHUS.

Panuonokamnus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpPYXKAaroIIel cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAWArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par###OIITUKA

[IpsimMonMHEHOE  paclpocTpaHEHHE CBeTa B
ogHOpoHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETa.
[TocTpoenne n300pakeHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YroJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBeta. ClnoxHBIN cocTaB 0€I10ro cBeTa.

[BeT

5.3.6

Cobuparolue U pacceuBaroliye JUH3bL. ToOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EL. YBEIMUCHHUE, JaBaeMOE JTNH301

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKHU

5.3.8

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYcenosus HaOIr01eHUS MaKCUMYMOB 51
MUHHMYMOB B HMHTEPQEpPEHIIMOHHON KapTUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOUHUKOB




Hudpakuus cBera. JudpakiuuonHas peméTka.
YcnoBue HaOMIOCHNS TIABHBIX MAaKCHMYMOB ITPH

°3.9 NaJeHud  MOHOXPOMAaTHMYEeCKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OIITHKa,
TUu(dPaKIUOHHAS PEIIETKA, TIOJSPOUT
[Ipaktnueckue pabotel. M3MmepeHue mnoka3aTens
5312 MIPETOMIICHUS. UccnenoBanue CBOIICTB

n300pakeHUi B auH3ax. HaOmroneHnue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTHM CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

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

3Hepr W U UMITYJIBC CBO60ﬂHOfI HaCTHUIIBI

6.4

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUsi MOKOsi CBOOOJHOMI
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruum
¢doToHa ¢ ero 4acToTod. DHEPrusi W HMILYIIbC
dboToHa

OTtxkpeiTHE U UccnenoBanue Gotodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa a8 QoTodddekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue ceera. OnbitTe! [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

Texanyeckue YCTPOMCTBA: (hOTORIIEeMEHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

1.2

CTPOEHUME ATOMA

721

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
HCCJIEI0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJIeJIb aToMa




71.2.2

IToctynarel bopa. HM3nyuenue u moriyonieHue
(GbOTOHOB MpHU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyro. Bunbl cnektpoB. Croektp
YPOBHEM 3HEPrUu aTOMa BOJOPOJA

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonnbl ne bpois.
KopmyckynsapHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

CnonTanHoe u BBIHYKACHHOC HU3JTy4YCHHUC.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHU4YecKne yCTpOMCTBA: CIEKTPAJIbHbIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
U3Ny4deHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykinoHHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsn
anpa. Maccooe uncio sapa. M3oTomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBII W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B siape. SaepHble CUITBL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHHE U CUHTE3 sSIEp

7.3.7

7.3.8

7.3.9

AnepHbli  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGrieMbl U MEepPCHEKTUBBI SACPHON IHEPrETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHbple 4yacTHLbl. OTKpBITHE IMO3UTPOHA.
@dyHaaMeHTaIbHbIE B3aUMOJEHCTBUS
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotel. MccnemoBanme TpPEKOB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHON TpyYIIIbI.
[InaHeThI-TUTaHTBl U UX CIYTHUKHU, KApJIUKOBHIC
riaHeTsl. Manbie Tena CoTHEUHOU CUCTEMBbI

Comnnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. /lnarpaMmma «CneKkTpajbHbIA KJIacC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] IJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bororuu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CrupasnbHast
cTpykrypa ['anakTuku, pactnpenenenue 3BE3 1, raza
u ek, llonmoxxenne u apmwxenune ConHLAa B
INanaktuke. [1nockas u chepuyueckas MoaCUCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuky M KBas3aphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paamnyc
Bcenennoit, teopus bosbmoro B3psiBa. Mozneib
«ropsuei Beenennoii». PenukroBoe usiydyeHue

MacurrabHas CTPYKTypa Bcenennoin.
MeraranakTuka. Hepeménneie pob6IeMBbl
aCTPOHOMHUH



IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (HU3UYECKHUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

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

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIMHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMHupoBaHHOCTh yMEHHUS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyrolIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJBHOTO Kypca (DM3WKH, a TakKe WHTETparuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

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




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJBb3yeMbIMU B (U3MKE: MPOBOIUTH TMpPSMBIE W KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKON  JCSITEIBPHOCTH C  MCIIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeJCTaBICHUI o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHus €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00OBSICHEHHST (PU3MUECKUX MPOIECCOB, MPOUCXOIAIMMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O ®PU3UKE

Kon
pasnena/
TeMBI

1
11

Kon
3JIEMEHTA

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

MEXAHHWKA
KMHEMATHKA

111

1.1.2

Mexanu4deckoe JABHIKCHUC. OTHOCHUTENHHOCTh

MEXAaHHUYCCKOT'O IBUKCHUA. Cucrema orcuéra

MaTepI/IaJ'ILHaﬂ TOYKa.

Eé& panmryc-BekTop:
Fr)=(xlz) oz ) =(2)),

TpaeKTopIId,

IepeMEIIcHIIE:

AT =7(t,))—T(t) =1, —11 =
= (Ax, Ay, Az),

YTb.

CroxeHIIe HEI}EMEH]'EHIIfIZ

Ay =0+,

1.13

CkopocTh MaTepuaIbHONU TOUKHU:

Ax , .
v o=— =X,, aHaJIoOIm4HO v, =V, U.=C
r—=0

=y -

CroxeHHe cCKopocTell: 0, =0, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTU MaTepHaHLHOﬁ

TOYKH ITpU HpﬂMOHHHefIHOM JBWXCHUU BJOJIb OCH X IO



rpaduky 3aBucUMOCTH Vx(t)

. . Ao
YCKDPEHIIE MaTepHaldbHOI TOYKIL a = —L =y
r—0

At
1.14
Auv, .
a, = =(v,),". aHAMOTIHHO a, = (v, ). a.=(
Ay ‘ o
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHHUE:
x(t) = xg + Voxt
X(t)
0
+
1.15

[0)¢

V,e(t) — vo, = const




(t)

0x

const

1.16

117

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

at

x(t)=x,+u, t+

v(t)=vu, +at

a,. = const
3 a
Uy U, = EH.T [Il _I])

¥
HPII IBIDKESHINI B OJTHOM HAIIPABJIEHII IIVIE S = —

CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.

Vi

o Xo ‘:

JIBu:keHue Tena, OpOILIEHHOTr0 MO/ YIJIOM O K TOPU30HTY:



1.18

) =x, U, =2 +Uc,+:{}50'. t

gt . ot

)=, T U It =Vt ismma-r—=—

v (f)=v, +gr=y,sino— g

g.=0
g, =—g= const

i
e
{u (t)=v, =uv,cosa
{

KpuBonuneiinoe npuxenue. [[BrkeHne MatepualibHOM
TOYKH IO OKPY>KHOCTH.
VYrioBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

wR

[Ipu paBHOMEPHOM JABUKEHUU TOUKHU 10 OKPYKHOCTH
21

=—=2
w T v

2




27
. LleHTpOCTpEMUTEIBHOE YCKOPEHHE TOYKH:

e = 7 = w?R

uc

R
. IlostHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

Tsépnoe Teno. IloctynarenbHoe n BpamaTesbHOE

119 JIBUKEHUE TBEPAOTO TeNa
1.2 JIMHAMUKA
191 WNuepupnaneHpie cucrteMbl otcuéra. llepBelii  3akoH
o Herorona. IlpuHiun otHocuTensHOCTH ['anunes
1.2.2 Macca Tena. IInoTHOCTE BelecTBa:




A

1.2.3

Cuna. [IpuHiun cyneprno3uuuu CUiL:

>

FpaBHoaeHCTB =F+F+.

PpaBHOJEHCTB




1.24

Bropoii 3akoH HproTona: mis MarepuanbHOM TOYKH B
14(6(0)

-
>

F1 = maq




Ap = FAt

1.2.5

A

p

F
At
pH

F = const

F

const
-y
F12 Fy,

Tperuii 3akoH HproTOHA /111 MaTe€pUaNbHbBIX TOYEK:




1.2.6

Fiy = —Fp

12

21

3aKkoH BCCMUPHOI'O TATOTCHHA: CHIIBI

MEK1y TOYEUHBIMU MAaCCAMHU PaBHbI
mim,

F=6—5

MMPUTAKCHU A




Cuna tsoxectu. LlenTp TsokecTu Tena. 3aBUCUMOCTD CHJTBI
TSDKECTH OT BBICOTBI N Haj MOBEPXHOCTHIO ITAHETHI
pamuycom RO:

GMm

"9 = Ro + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHuUe.
Cuna TpeHUs CKOJIbKEHHUS:
Erp = uN
F
™
128 -
uN
Cuiia TpeHust TOKOSI:
Ep S uN

P




AN

UN

Koadduument tpenuns

[laBiienue:
P=%
S
1.2.9
F
1
1.3 CTATUKA
l
F
MOMEHT CHJIBI OTHOCHTEIHHO OCH BPAIIICHHS:
IM| = FI, roe | — medo cuist
131

>

F




OTHOCUTEIIbHO OCH, mpoxojsmel uyepe3 Touky O

MEPHEeHIUKYISIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX

TOYCK:
” mqr; +m2T2+...
M =
my + m, +...
r
.M.
m
1
+
m
2
+




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




g
const)
LEHTP Macc TeJla COBIAAET C €ro IEHTPOM TKECTH
VYcnosus paBHoBecust TBEpaoro tena B UCO:
[M;+M, +...=0
133 I,
|F+Fy+...=0
HAHPar#H
3akoHn [lackains
#1.3.4
JlaBnenue B KuAKOCTH, nokosimeics B UCO:
P = Do + pgh
Hi#Par#tt P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApX = iPBbITECH
HHHPar#H
#1.3.6
F




14

#H#Part#
#1.4.1

Apx

BBITCCH

€CJIM TCJIO U X KHUJAKOCTB ITIOKOATCA B I/ICO, TO

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcnoBue miaBaHus Tel
3AKOHBI COXPAHEHNA B MEXAHUKE

NMnynsc MaTeprabHOM TOUKHU:

p=mv




HHHPar##
#1.4.2

Nmnynsc cuctemsl Tei:

p=p1 tpz2t..




HAHPar#H
#1.4.3

A(

3aKOH M3MEHCHUS U COXpPaHCHUSA UMITYJIbCa:

B UCO

- -

Ap = A(pl + p2+' . ) = FlBHEH.[HAt + FZBHemHAt'l'- .-




1 BHEIITH

At

2BHEIIH

At

B UCO , ecitu




Ap = A(py +p2+...) =0




, €CITH

- -

FlBHeLL[H + FZBHeLL[1-1+- ..=0

1BHEIIIH

2BHENH

PeakTnBHOE IBMKEHIE

#H#Part#
#1.4.4

F
\?’Cx‘

Pabora cuiibl Ha MajloM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬂf‘|-c&5 a=F, Ax




a F

()]
MoIHOCTE CHUJIBI:

€CITH 32 BpeMsl

At
1.4.5
At
paboTa CUJIbl U3MEHSETCS Ha , TO MOIIHOCTb CHJIBI
A4
P=— =F-v-cosa
Ay
Kunernueckast sHEprust MaTepruagIbHON TOYKH:
. mv?  p?
e 2 2m
E
KWH
1.4.6

mv




147

2m

3aK0OH M3MCHCHUS KHHECTUYCCKOM OHEPIUU CUCTEMbI

MatepuanbHbIx ToYeK: B UCO AExkun = Al + A2 + ...

ITorennmanpHas OHCPI'UA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

12

1morenir

210TEHIT

A12 = E1n0TeHu - EZHOTeHu_: AEHOTGHL[




AE

IIOTEHIL

[ToTrenumanpHas SHEPTUs MATEPUATILHOM TOYKH B
OJIHOPOJHOM IIOJI€ TSKECTH:

EHOTeHu = mgh

E
MOTEHI]
mgh
[ToTenunanpHas 3Heprus ynpyro 1eGopMUpOBaHHOTO
TCaa.
kx?
EHOTeHu = T
E

MOTEHI]




kx

3aK0OH U3MEHCHHUS U COXpPaHCHUA MEXaHUYeCKOM

SHEPIruu:
Euex = By + Emre:—m-.
B IICO AE,ex = Agcex menorenn. cas
B IICO AE, e =0, eCII Agcex menoresn. cax = 0

1.4.8

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

l'apmonnueckne KojeOaHWS MaTepUAIBHOW  TOYKH.
Amvrmmutyaa u  ¢asza  konebanuii. KunemaTuueckoe
OTHCaHue:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,), =—e'x() =a +0'x=0,
I7I€ X - CMEIIEHHE U3 PABHOBECHSI.
JIlnHamuyeckoe onucaHue:

ma, = —kx,

151
ma

—kx,
rae




ma

. JTO 3HAYHUT, YTO

—kx.

9HepreTI/I‘leCK06 OIIMCaHHC (SaKOH COXpaHCHHA

MEXaHUYECKON IHEPTUN):

CBs13b aMITUTY/bI KOJIEOAHUM CMEIeHUsI MaTepHallbHOM
TOYKH C aMIUIUTYAaMH KojiebaHuM e€ CKOpOCTH U

YCKOPEHHUSL:

Upe =04, a__ =04

[lepron u yacToTa KoneOaHmii:

2 1

T = oe— /=

oV

152 [lepuon MaJIbIX CBOOOIHBIX KoJieOaHuit
o MAaTEeEMATHYECKOTO MaATHHAKA:

{
T=2n|—
g

[leproa cBOOOIHBIX KOe0aHUM NPYKUHHOTO MasiTHUKA!




n
T =2mn]—

k

=TS

1.5.3

154

155

Bremnyxnennsle konebanus. Pe3onanc. Pesonanchas

KpuBas

[lonepeunble ©  mpoAonbHbIE  BOJHBL — CKOpPOCTH

pacrpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vT =—
v

WnTepdepennys u audpaxiyst BOIH
3Byk. CKOpOCTh 3ByKa
MOJIEKYJISIPHAS ®U3UKA. TEPMOJJMHAMUKA

2.1

MOJIEKVYJISAPHAS OU3NKA

211

Mogenu cTpoeHHUsl Ta30B, KUJIKOCTEH W TBEPABIX TEI.
[Iycte TepMoanHamMuyeckas cuctemMa (Tea0) COCTOUT U3

N oxuHakoBBIX MOJIeKys. Toraa KOJM4ecTBO BEIIECTBA
N m
vV=—=—
Ny




rac

— 4uciio ABOrajipo, M — Macca CUCTEMBI (Telna),




7
— MOJISIpHAsI Macca BEIlecTBa

212 TemoBoe ABUYKEHHUE AaTOMOB M MOJIEKYJI BEIIECTBA
213 B3aumMopeiicTBre yacTuIl BellecTBa
2.1.4 Juddysus. BpoyHoBckoe nBrKeHne
2.15 Monens uneansaoro raza 8 MKT
CBs3b MEXAYy JIaBJICHUEM M CpeAHEH KHHETHYECKOH
JHEPrueil  MOCTYNaTeNbHOTO  TEIUIOBOTO  JIBHIXKCHUS
MOJIEKYJ UJIeaIbHOTO Ta3a (ocHoBHOE ypaBHenne MKT):
p=-mpnuv’ zn{m“ﬂ‘ iz
= - i, = — - = — - T
3 3 0 2 3
rae MO — macca OHOW MOJIEKYJIHI,
N
n=—
vV
n
2.1.6 -
V
N
- KOHIICHTPAIHS MOJICKYT
2.1.7 AbcomoTHas Temnepatypa: T =t +273K
Cesi3p TeMmmeparypbl Ta3a CcO CpelHed KHUHETHYEeCKOM
2.1.8 SHEpPrueil MOCTYyMaTeabHOr0 TEIUIOBOTO IBUKEHUS €ro

MOJIEKYJIL:




(=]

7|
.-'-1_-‘-\-\
<

b | e
2

|

2.19

VYpaBuenue p = nkT

2.1.10

2.1.11

MOI[GJIB HNACAaJIbHOI'O ra3a B TCpPMOJUHAMUKC:

VpaeaeHHe MeH e neeBa — KianeHpoHa
BeIpakeHHe U1 BHYTPeHHEH JHePIHH

Vpaprenile MeHueneeBa — KiameiipoHa (IIpmHy

3aIICI):
pV=""RT =vRT =NkT, p=PRL
2 [

BripakeHne U1 BHYTPeHHell SHepI 0IH0aToM
raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

U=3vRT=3Nkir =322 R =ve T=2 p1
2 2 21 veoo2

3akoH JlanbToHa AN JaBIEHUS CMECU Pa3pEKEHHBIX

ra3oB:

P =D +p2+




2.1.12

M3omporieccel B pa3pe:KEHHOM Tra3e C IMOCTOSHHBIM
guciaoM Molsiekyl N (¢ IMOCTOSIHHBIM KOJIMYECTBOM
BEIIIECTBA V):

uzotepma (T = const): pV = const

nzoxopa (V = const):

p
= = const
T cons

const

uzobapa (p = const):

V— t
T—COTlS




const

I'paduueckoe npeacraBieHwe u3onpoieccoB Ha pV-, pT-u
VT- quarpamMmax.

OObeIMHEHHBINA ra30BbId 3aKOH:

pvV .
T = cons

pVv

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13

2.1.14

Hacepiiennsle 1 HeHachlllieHHbIe TMapbl. KauecTBeHHast
3aBUCHUMOCTh IUIOTHOCTM M JIaBJIEHHUS HACHIIIEHHOTO
mnapa OT TeMmIepaTypbl, UX HE3aBHCHUMOCTb OT 00BEMaA

HACBIIICHHOT'O I1apa

Bnaxnocts Bo3ayXa.

OTtHOCHUTENBHAS BIIAXKHOCTD:



Prnapa ()

Prapa (T

¢_

Hachlapa

M

napa

M

p

HacChIIapa

M

mapa

- pHaCbIH.ll'lapa(T) - pHaCbIH.[Hapa(T)




2.2

(M

2.1.15

2.1.16

2.1.17

221
2.2.2

2.2.3

224

2.2.5

2.2.6

N3meneHne  arperaTHbIX  COCTOSIHMM  BEILECTBA:

HUCIIAapCHUEC U KOHACHCAaWA, KUIICHHUE ) KUAKOCTH

N3meneHne  arperaTHbIX  COCTOSIHMM  BEILECTBA:

IJIaBJICHUE U KPUCTAJUIU3ALIHS

[Ipeo6pa3oBanue sHEPTUN B (Pa30BBIX MEpexoaax
TEPMOJUHAMUKA

TennoBoe paBHOBECHE U TeMIIepaTypa
BuyTpennss sueprus

Tennonepenaua kak croco® H3MEHEHHs] BHYTpPEHHEM
sHeprun 0e3  coBepuieHuss paboThl.  KoHBekIus,
TEIUIONPOBOAHOCTD, U3JIy4YCHUE

KonmuecTBO TENIOTHI.

Y aenpHas TEMI0EMKOCTh BEIIECTBA C:
Q = cmAT

CMAT

VY nenpHas Temora napoodpazosanus L: Q = Lm.
VY aenbpHas TemioTa miasiaeHus A Q = Am.

Y aenpHas TenioTa CropaHus TomrBa (. Q =qgm

OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A = pAV

pAV



Boruucnienne pabotsl mo rpaduky mpouecca Ha PV-
IrarpaMmme
[TepBrIii 3aKOH TEPMOAMHAMUKH
Q12 = AUsz + A1 = (U = Uy) + Ay
Q
12
AU
12
+
227 A
12
(v
2
U
1
)




(O]

12
Annabara:

Q12 = 0= A1, = (U; — Uy) = AUy,
12
0
=
12




AU

12

Bropoit  3akon  TepmomuHamuku.  HeoOpatumbie

2.2.8

MPOLECCHI

[Tpuniune! gerctBus TernoBbix MamuH. KIT/:

— Aaamt — QH-?I‘P _|met| =1— |Qxcm|
Maxkcumansnoe 3HaueHue KII1. [{ukn Kapno:
T —Tom T
2.2.10 maxn =My, = ————— =1-—22
Taare -
VYpaBHEeHHE TEIIOBOTO OanaHca:
Q1 + Q2 + Q3+= 0
Q

1

2.2.11




+
3 SJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.11

OnexTpuzanus Tel U e€ MNPOSBICHUS. DJIEKTPUUECKUM
3apsn. JBa Buaa 3apsaga. D1eMeHTapHbIN AIeKTPUIECKU

3apsn. 3aKkoH COXPAaHCHUA JICKTPUUICCKOI'O 3apdaaa

3.1.2

B3aumopeiictBue 3apsioB. Toueunsie 3apsiabl. 3aKOH
Kynona:
B OJTHOPOJHOM BEILIECTBE C AUIIEKTPUUECCKON

NMPOHUIACMOCTBIO

1 |ale

F — k |q1 | ) |1q2 — L
X 4neg, i

3.13

3.14

Onektpuueckoe mnojie. Ero neiicTBue Ha 3IeKTpUYECKUE
3apsiibl

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJISA:

) F

qnpoGHbIﬁ




TIPOOHBIH

[Tone Toueunoro 3apsnaa:

q
Er=kr—2




3.15

OOHOPOJHOC II0JIC:

E = const.

const.

KapTune! 1MHMA HanpsHDKEHHOCTH 3TUX MTOJIEN

[ToTeH1ManbHOCTh 3JIEKTPOCTATUHYECKOTO TIOJIS.
Pa3zHoCTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(P1 — P2) = —qAdp = qU.

12

q(¢




qu.

HOTGHHI/IaJ'IBHaSI OHEPIuAa 3apsdaia B 3JICKTPOCTATHICCKOM

I10JIC:
W =q¢
W
q¢
A=—AW
A
AW

IloTenuman QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_ﬂ
T q




CBs13b HaHpH)KéHHOCTI/I IoJI1 U Pa3HOCTHU IMOTCHLHUAIIOB

JUIsL OJTHOPOJIHOTO AJIeKTpocTatnieckoro mossti: U = Ed

3.1.6

[IpuHIHMI cyneprno3unuy JIEeKTPUIECKUX MTOJIEH:

E:E1+E2+,¢ =¢1+¢2+




+
"
1
+
2
+
IIpoBOIHMKY B 3IEKTPOCTATUUECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IPOBOJHUKA
Et=0
E
3.1.7
1
0
, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA () = CONSt
318 JusnexTpuku B DJICKTPOCTATUYCCKOM noJe.
JusnexTpudeckasl IPOHULIAEMOCTD BEILIECTBA €




3.1.9

KOHI[CHC&TOp. 3J'IeKTpOéMKOCTL KOHACHCATOpa:

_1

C_U
C
u
q

DNEeKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOopa:
€S

d

&e




eC

3.1.10

Hapa.nneanoe COCIMHCHHUEC KOHACHCATOPOB:

q :q1+q2+...,U1 = UZ :""Cnapajln_Cl+CZ+'"

o]




apaul

IlocnegoBarenbHOE COCAUHEHUE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =Gz = — =t ot
nocna




TocCI




3.1.11

DHeprust 3apsHKEHHOT0 KOH/IEHCAaTopa:

U CU? 2
2 2 2C




qu

Cu

2C




3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

3.2.2

Cuna Toka:

7=2q
[TocTostaubIit TOK: | = const
Jlst moctostHHOTO TOKa ( = |t

VYcIi1oBHS CYLIECTBOBAHUS 3JEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3.24

3axon Oma 1 yyacTKa Lenu:

I=—
R

aﬂeKTpI/I‘-ICCKOC COIIPOTUBJICHHC. 3aBHCHMOCTD
COIMPOTUBJICHHUA OJHOPOJHOI0 IMpPOBOJHHUKA OT €TI0

JUIMHBI M CeUYeHUS. Y ASIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
RZ'DE




Hcrounuku Toka. JC ucTouyHnKa ToKa:

ACTOpOHHI/IXCPIJl

E =
q

q
3.25
A
CTOPOHHHUXCHUJIT
BHyTpeHHEE CONTPOTHBIICHUE NCTOYHUKA TOKA
3.2.6 3akon Oma JUIsl TIOJIHOW (3aMKHYTOM) SJICKTPHUYECKOM

nenu: E = IR + Ir, otkyzna




3.2.7

Rr

[TapannenbHoe coeIMHEHNE TPOBOAHHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapa}m Rl RZ

apan




ITocnenoBarenbHOE COEIUHEHUE TPOBOJHUKOB!
U=Ul+U2+..,11=12=.,,




Rl‘lOC}I = Rl + R2+. "

R
0oCI

R
1
+

R
2
+
Pabota snexktpuueckoro toka: A = [Ut.
3akoH Jlxxoynsa — Jlenuna:

Q =I%Rt
Q
3.2.8 I

2

Rt
Ha pesucrope

2
R:Q=A=12Rt=IUt=Ft




3.29

MOIIIHOCTI) SJICKTPHUYCCKOT'O TOKA:

Ad .
P="" = JU
AL |0
TemnoBas MOIIHOCTB, BBIACIACMAs Ha pE3NUCTOPE:
.. U
P=I"R=—2=IU
R

MOIIHOCTh HCTOYHHUKA TOKA:




3.2.10

MEIEH:I’[
PEz—' =EI

At A0

CBOOOAHBIE HOCHUTENM JJIEKTPUUYECKUX 3apsiioB B
IIPOBOJHMKAX. MeXaHU3Mbl NPOBOJUMOCTH TBEPHABIX
METaJIJIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIUTOB, Fa30B.

[TonynpoBoauuku. I101ynpoOBOIHUKOBBINA 11O/

3.3

MAT'HUTHOE IT1OJIE

3.3.1

Mexannueckoe B3aMOJIEUCTBUE MarHuToB. MarHuTHoOeE
none. Bekrop wmarmuTHOM —uHAYKUMH. [IpuHIMD

CYINEPIIO3UIIMY MarHUTHBIX MOJICH:

B = Bl +Bz+




3.3.2

3.3.3

Jluaun WMHAYKIUMKM MarHuTHoro nosisi. KaptuHa nuHMiA
WHIYKIAA MAarHUTHOTO HOJIS II0JI0COBOTO u

HO,Z[KOBOO6pa3HOFO IIOCTOAHHBIX MarHUTOB

OmneIT OpcTena. MarHuTHoe 1oJsie MPOBOJAHUKA C TOKOM.
KapTtuHa nuHUI MHAYKIMK MarHUTHOTO IOJIA JJIMHHOTO
IPSIMOTO0  MPOBOJHUKA U 3aMKHYTOI'O  KOJIBLEBOTO

IIPpOBOAHHKA, KAaTYHIKHU C TOKOM

Cuna Ammnepa, e€ HanpaBJIeHUE U BEJIMYMHA:

F, = IBlsina

IBlsinao.
, TJI€ 0 — YTOJI MeX1y HampaBlIeHUEM MMPOBOIHUKA U
BEKTOPOM

12

3.34

Cuuta JlopeHna, e€ HanpaBJICHUE U BEJINYNHA:

Frop =1 q | vBsina



3.4

Jlop

| gl vBsina

IJI€ 0. — YToJl MEX]ly BEKTOpaMu

N

v

JBrm>keHue 3apsyKeHHOM  YacTHIbl B
MAarHUTHOM II0JIE

OJIEKTPOMATHUTHAA MHAYKOUA

OJTHOPOTHOM

34.1

[ToTOK BEKTOpa MAarHUTHOM MHTYKIIUU:

® = B,S = BScosa




BScoso

3.4.2

SABnenue anekTpoMarHuTHON UHAYKIMU. DC nHayKnuum

3.4.3

344

3aKOH JIEKTPOMArHUTHON MHAYKIMU Dapajes:

AD
E = =@

Af =)

i
."" \% i
{

D/IC uHAYKIUY B TIPSIMOM MPOBOAHUKE UTHHOM |,

ABMIXKYHIEMCS CO CKOPOCTBIO

v

)




)

B OJIHOPOJHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — YroJl MeX1y BeKkTopoM B u HopMaibio

4

K IIJIOCKOCTH, B KOTOPOH Jie)kKaT BEKTOPBI

>
>

lnv




; €CIIH

L
L
B
B
, "
v
\'
TO
| E; 1= Blv




Blv

345 [IpaBusno Jlenma
NHAYKTUBHOCT:
L= ()
T
L
I
3.4.6
()
, i @ = LI

Camounnykuus. DJIC caMOMHIAYKITNH:

AT
Eﬂ:—L—L =-II
Aty

3.4.7

SHGPFI/IH MArauMTHOIO ITOJIA KaTyHIKU C TOKOM:

_LI2

WL_Z




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

2

Komnebarennpublit KOHTYP. CBo0OoOmHEIE
ANIEKTPOMATrHUTHBIC KoneOanus B AeaTbHOM

KOHe6aTeHBHOM KOHType:
[ q(t)=q,..sin( et +@,)

]fff] =, = O, ©08( 0t + @y | = I cos(cat + )
®opmyna Tomcona:

T =2nVLC

LC

, OTKyJa




21 1
w=—=—
T 4ILcC
w
T
2
LC
1

CBs3b AMIUIMTYBI 3apsa/ia KOHACHCATOpaA C aMHJIHTy,[IDfI
CHUJIBI TOKa IIpH CBO60)1HI)IX SJICKTPOMArHuTHBIX
KOJICOaHUSAX B nacaJIbHOM Ko0JIe0aTeIbHOM KOHTYpC:

Im

Oz = —
)




3aKkoH COXpPAaHCHUA OHCPIrun B nacaJbHOM

KoJe0aTeIbHOM KOHTYpE:

3.5.2
BrinyxaeHnsie AJIEKTPOMArHUTHBIE KoJIeOaHus.
3.5.3
Pe3onanc
ITepemennbiii  TOK. IIpom3BoicTBO, Tiepenaya u
MOTpeOJIeHNE IIEKTPUICCKON YHEPTHH
> cu’ LI’ cu’ LI’
+ = mE = =X — const.
2 2 2 2
CpolicTBa  AJIEKTPOMAarHUTHBIX  BOJIH. Bzaumuas
OpUEHTAILMsI BEKTOPOB B JJICKTPOMArHUTHOW BOJHE B
BAaKyyMe:
E1Blc
E
1
3.55
B
1
c
356 [IIxamna 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

OJICKTPOMArdHuTHBIX BOJIH B TEXHUKE U 6I)ITy

3.6

OIITUKA



IIpssMonMHENHOE pacIpOCTPaHEHUE CBETA B OJTHOPOJHOMN

3.6.1
cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHBI OTPa)KEHUS CBETA.
a=pf
a
3.6.2
alp
77777 CPTTT
3.6.3 [TocTpoenne N300paKEHHI B IIIOCKOM 3€pKaje
3aKOHbI IPEJIOMJICHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
n
1
sino.
3.6.4
n
2
sinp.

AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:

c
Nagec = ;




abc

OTHOCHUTEILHBIN ITIOKA3aTEb IIPEIIOMIICHMA
n, V1

nOTH
1 V2

OTH




Xop y4yen B Ipu3Me.
VI =V, Mhy =Mty
CooTHOlLIEHNEe YacTOT M COOTHOIIEHUE JUIMH BOJIH MPHU

nepexoac MOHOXPOMATHUYCCKOI'O CBCTAa 4YCPE3 TI'paHUNY

pasnena AByX ONTHYECKUX CPE/I:

3.6.5




n,<n, 1y

IlonHoe BHyTpeHHEE OTpaKEHHE.

HpeI[eJ'IBHBIﬁ YroJi MOJIHOT'O BHYTPECHHETO OTPAKCHUSA:

. 1 n;
Sinay, = =—
nOTH nq

Sinao.




3.6.6

3.6.7

Cobwuparomue u pacceudBaronue JUH3bI. TOHKas JWH3A.

q)OKYCHOC pacCTosiHuEe MU OINTHYCCKasA CHJia TOHKOH

JIMH3BIL:
1
D=—
F
D
F
1
dopmyiia TOHKOH JIMH3bL:
1 N 1 1
d f F




VBenuuenue, gJaBacMoe JIMH30M:

h |fl
r=0="a




| i

[

A

F\ h
f

e

B ciydae pacceuBaromiei JIMH3bL:

1
DO0=F =—=0,
D

3.6.8







| fl

Xon Jyya, MPOUIEIIErO JHH3Y IOJA HPOU3BOJIBHBIM
yriaoMm K €€ riaBHOM onrudeckod ocu. I[loctpoenue
1300pakeHUM TOUKM U OTpe3Ka MPpsAMON B COOMpPAOLINX

" paCcCCUBAIOIMX JIMH3aX U UX CUCTEMAx

3.6.9

3.6.

3.6.11

doroamnmapaT Kak onTuyeckuid npubop. [ma3z kak

OIITHYCCKAasa CUCTCEMA

Wntepdepennuss  cera. KorepeHTHbIE  MCTOYHMKH.
VYcnoBust HaOMIOACHUST MaKCUMyMOB M MHHHMYMOB B
UHTep(PEpEeHIIMOHHONW KapTHHE OT JABYX CHH(a3HbBIX

KOTCPCHTHBIX HCTOYHUKOB:

MAaKCHIMVMEI — A=2m ; m=0,+1,+2.+3 .

A
MHIHIMYMBI — A=(2m +1)-, m=0,£1,£2.%

e

Hudpaxius ceera. AudpakionHas pemeérka. Y cloBUe
HAOJIOZCHNS TJIABHBIX MaKCHUMYMOB IIPH HOPMajbHOM
MaaACHUHU MOHOXPOMATHUUYCCKOr'o CBE€Ta € HHHHOﬁ BOJIHBI A

Ha peméTKy ¢ nepuoaom d:

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

Lia




dsing

3.6.12 Jucnepcus cserta
4 KBAHTOBAA ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOWU 1Y AJIN3M
411 I'unoreza M. Ilnanka o kBantax. @opmyna Ilnanka: E =
hv
®oToHbl. DHeprus GoToHa:
E=hv= he =pc
A
4.1.2




pc

hv

hc

Nmnynbce ¢potona:




hv

4.1.3

414

®otordpdexr. Onwitet  AI.  Cronerosa.

dotorddexra

VYpaBaenue DitamTeitHa 11t porodaddexra:

ECl)OTOHa = ABbIXOﬂa + EKMHmaxr

(doTona

ABBIX01a
+

KHHMax

3aKOHEI




hv

rac,

hc
E<1)0T0Ha =hv= 7:
¢oTona
hv
A
hc
hc
ABbeoga = hv}cp = T
Kp
BBIXOZA

Kp




Kp

hc

Exuumax =

KHHMax

myv

max

mv max __

2

2 - eUsan




415

eU

3an

JlaBieHue cBeTa.
JlaBiieHne cBeTa Ha  NOJHOCTBIO  OTPaKaroIIyro
MOBEPXHOCTb W  HA  TMOJHOCTHIO  MOTJIOIIAIOIIYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.3

421

[Inanerapnas monens aTroma

4.2.2

[Tocrymater bopa. U3nmydenue u morjomieHHe (OTOHOB

Inpu Inepexoge aroMa € OAHOIO YpPOBHSA SHEPIrUuh Ha

JIPYTOu:

hv _ e [E, —E

5 - m

“mn

4.2.3

43.1

JInHenyaThle CIIEKTPBI.

CHCKTp ypOBHCfI OHEPIrur aToMa BOAOpOJa:

~13,63B
E,=—>—

"

, n=1,2.3, .

Iy

OU3NKA ATOMHOI'O AIPA

Hyknonnas moxens sapa [eiizenbepra — lBaHeHKo.

3apsia sapa. MaccoBoe uucio siapa. M3oTtomsl

4.3.2

PagnoakTHBHOCTE.

Anbda-pacnan:




A A4 4
X—>>,Y +;He
bera-pacnan.

DNEeKTPOHHBIH B-pacnai;

A A [ J—
7 X—= Y+ je+v,

[TosutponusIit B-pacnan;

A A 0=

sX—=- Y + j@+ v,
l'amMmma-uznydenue
3aKOH paJMOaKTUBHOI'O pacnaja:

-t
N(t) = Ny % 2T

N()

4.3.3 2

[Iycth M — Macca pagloaKTUBHOTO BelecTBa. Toraa




-t
m(t) =mgy*2T

m(t)

434 SnepHsble peakuuu. [leneHne u cuHTE3 A1€Ep




