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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKXke ¢ y4ETOM KOHCTpyKTOpa padbouunx mporpamm (1D 6727692) .

[Iporpamma no Qusuke onpeaenseT o0sI3aTeNbHOE NPEIMETHOE COIepKAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/ICJIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEHW OO0y4YaroIIUXCs.
[IporpamMma 1o ¢usuke Aa€T MpeAcTaBICHHE O LEJAX, COAEpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3MKd YriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BAThH
3aJlayd MPO(PECCUOHAILHOM OpHEHTALMK, HAIPABJIEHO HA CO3/IaHHUE YCIOBUHM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3HUKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIIUATLHOCTSIM.

B nmporpamme 1o (Qusnke ONpenensioTCs IUIAHUPYEMbIE pPE3YJIbTaThl
OCBOEHHUsI Kypca (PM3UKH Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHus: TUYHOCTHEIE,
MeTarnpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaroluXcs, OCBOUBIIHUX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOIXO.

[Iporpamma no gu3MKe BKIIOYALT:

MJIaHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (Pu3nku Ha yriayOJéHHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTAaThI 110 T0J1aM O0y4YCHUS;

coJiep>kanue yueoHoro npeamera «dusuka» mo rogam 00yyeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTeMOOOpa3youii
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, HM3y4aeMbIX XHUMHUEH, OHMOJIOTHEH,
dbu3nyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM aKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUN OMPENEeIHIIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIy4eHHsI HOBBIX MaTEpHajOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHue
GU3MKK BHOCHUT OCHOBHOW BKJaq B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOU



KapTUHBI MHUpa 00ydaromerocsi, B GOpMUPOBAHNE YMEHUN TPUMEHSTh HAyYHBIN
METO/I IO3HAHMSI TIPY BHITIOJITHEHUH UMH YI€OHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca (u3HuKH Ha ypOBHE CpETHEro 00IIero 00pa30BaHUs MOJI0KEH
PSAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOCHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIOYAET KAK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIsgeTcs
dbopMHpoBaHUEe MPEACTABICHUI O CTPYKTYpPHBIX YPOBHSIX MaTepuM, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonara€T HCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEéHHOTO ypOBHS
MPEANOIaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUI W3YyYEHHBIX TEOPUM M 3aKOHOB. IIpu »TOM paccMarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXKICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTNIOIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

OcBoeHMe coiepKaHusl TPOTpaMMbl TIO PU3UKE JOJDKHO OBITh MOCTPOCHO HA
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s usnku peanuzamus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mpouecca. s yriayOnaéHHOTO
YPOBHS — 3TO CHCTEMa CAMOCTOSITEIBHOTO YYEHHUYECKOTr0 3SKCIEpPUMEHTA,
BKJIFOYAIOIIETO (PpOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU H3YYEHHH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUuKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aluyd (PU3NYECKOrO0 TpakTHKymMa. B mepBom ciydae
MPaKTUKYM mpoBoAuTcs 160 B kKoHie 10 u 11 kmaccos, mubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 O3THX KjaccoB. BTtopoil cmocod0 — 370
WHTErpainus paboT MpakTHKymMa B CHUCTEMY JIaOOpaTOpPHBIX pPaboOT, KOTOpbHIC
IpOBOJASATCS B Ipoliecce U3ydeHus paszzaena (temsl). IIpu stom mox paboramu
IPaKTUKyMa MOHMMAETCSI CAMOCTOSITEIBHOE MCCIIEOBAHUE, KOTOPOE NMPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO B1Ia O€3 MOLIaroBO HHCTPYKIIHH.



B mporpamme mo (Qusnke cucTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa TPEICTaBlICHA €IWHBIM IepedyHeM. Bwioop
TEMATUKH JJIS 3THX BHJIOB YYCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30oBaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHUSMH TMPOBOJWTH TPSIMbIE ¥ KOCBCHHBIE
WU3MEPCHUSI, WCCIAEAOBAHUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH U ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETTIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM I pacuy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJladyd C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHON (DPU3MUECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSTh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKa3aHUe MPOTEKAHUS
(bu3MYeCcKuX SBJIECHUN U MPOIECCOB B OKPYKAIOUIEH XKU3HH, TpeOyIolIre BbIOOpa
(bu3nYeCcKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHallbHO-
TEXHUUYECKOMY O0O€CleYeHHI0 Y4eOHOro mpouecca Kypc (U3MKH YIriyOJa&éHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
bu3NKe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX PabOT U padOT MpaKkTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEPEUYUCIICHHbIX B TMporpaMme 1Mo (¢U3UKE KIIOYEBBIX JEMOHCTpaIui s
UCCIICIOBAHUSI  M3Y4Ya€MbIX SIBJIEHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIIEYMBAECTCS B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX oOydawommxca. TemaTHyeckue KOMILIEKThI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE [U(POBBIX J1a0OpaTOPUA.

OCHOBHBIMHM LEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

dbopMHpoBaHWEe WHTEpPEca H CTPEMJICHUS OOYYaOMMXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;



pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHKHE HAYYHOTO MHPOBO33PEHMsS KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAaHWU ¥ HAYYHBIX TOKA3aTEeJIbCTB;

dbopMUpOBaHHE TPEACTABICHUNA O POIM (PU3UKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oymyiein
npoecCHOHANBbHON  JESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, MOJArOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTxeHne 3TUX lenei 00ecrednBacTCsl pelIeHUeM CIEIyIOMNX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha ypPOBHE CPEJHET0 00111ero o0pa3oBaHus:

npuoOpeTeHre CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0O  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHrE YMEHUH MIPUMEHITh TEOPETUUECKUE 3HAHUSA AJIS1 OOBSICHEHUS
bu3nUecKkux SBICHUN B MPUPOJE W JUISl TPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEIHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUsS PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nUecKoil MOJEINbI0, 3a/ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHUE
dbu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3ajad
WHKEHEPHOTO XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBIIQJICHNE METOJAAMH CAaMOCTOSTEIHHOTO TIUIAHUPOBAHUS W TPOBEACHUSA
bu3MYeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
OIpeIeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PEe3yJIbTaTa;

CO3/IaHWE€ YCJIOBHU ISl Pa3BUTHS YMEHHM MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHe uHTEpeca Kk chepam mpodheCCUOHAIBHOM JeSATeTbHOCTH, CBI3aHHON
¢ (PUBHKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTcs OOYyYarOUIUMUCS, TUIAHUPYIOIIMMU TPOAODKEHHE
o0Opa3oBaHus MO CHEIUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzydenne puzuku (yriayO0naEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4yacoB B HENEIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).



[Ipennaraempiii B mporpamMmme mo (¢U3MKE MepeueHb JabOpaTOPHBIX H
IPAKTUUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
O0COOCHHOCTEH 00yJaroIInuXCsl.



COIAEPXKXAHMUE yuyeoHOro npeamera «Pusnka»
10 KITACC

Paznen 1. Hayunbiii MeTO IO3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3NYECKUX BEIWYMH (aHAJOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HJICAIbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeHsISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEpUaIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MATEpUAIIBHOW  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LICMHBbIC, IIecTepéHYaTsle W PpeMEHHBIE TMEepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnrocTpanus npeaenbHOro nepexo/ia i "3MEpEeHNe MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABUXKEHUS Tejla, OpPOIIEHHOrO TrOpU30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orcyéra. [IpmHIMnD
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpoThl. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBHKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKHUHYTOW depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanre ycilOBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIEro0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanbHas >HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAasi CKOPOCTh. TpeThst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
TeMriepatypa (mkana tremneparyp Kenbuna). 3axon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamws. VicmapeHwe W KWIICHHE. Y JenbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH 3TUX MOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMS ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesnna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemmnepaTypbl. CBEpXMPOBOIUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs ITHUCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAJIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, NPOBEPKA MPENJIOKEHHbIX THNOTe3 (BbIOOp W3 padoT,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUH, U3MEPUTENbHbIE MPUOOPHI, UPPOBas 1abopaTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIJIOBOW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIBL, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCHOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTrpoauHamMmKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKM, napa- U ITMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  7uHHMA  WMHAYKOMM ~ MarHATHOTO — IOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiictBrue cuibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MM TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHYecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCcKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTY/IaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANbIX KOJIEOaHUU Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHs SHEPTUH B HJI€aTHHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3eKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHE, HHTephEepeHLus U
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha ABYX LIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  PUMEHMMOCTM  KJIaccuyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. I'unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3nydyeHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

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

Metons! perucTpaliiy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EanHcTBO u3nyuecKkoi KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYECKas BEIWYMHA, 33aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KosieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHocTHBIE Ppe3yabTaTbl CHOPMYIUPOBAHBI B COOTBETCTBMHM C pabodeil mporpaMMoil BOCHUTAHUS W
tpeboBanusiMu OI'OC COO k pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBbl. TMYHOCTHBIE PE3YJIbTATHI
OCBOCHHS yueOHOro mnpenmera «®Du3MKa» OTPaXaloT TOTOBHOCTh U CIIOCOOHOCTh OOYYarOUIUMXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEN JTUYHOCTH, CUCTEMON ILIEHHOCTHBIX OPHUEHTAILMM, MO3UTHUBHBIX BHYTPEHHHX
yOeXI€HUM, COOTBETCTBYIOIIMNX TPATUIIMOHHBIM IIEHHOCTSIM POCCUMCKOrO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO OMbITa U
OIIbITA JEATEIIBHOCTU B MPOLIECCE Pealii3allii OCHOBHBIX HANPAaBJICHUM BOCIMTATEIILHOW JIEATEIBHOCTH, B TOM YHUCIE B
YacTH:

rPaKIAHCKOT0 BOCIIMTAHMS:
e CchOpPMUPOBAHHOCTh TPAXKIAHCKON TO3ULMUM OOYYAIOIIErocs KaK AaKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOTO 00IIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX 00IIEYETOBEUECKIMX TYMAHUCTUUYECKUX U IEMOKPATUYECKUX [ICHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTh B HHTEpEcax TpakIaHCKOTro OOIIecTBa, Yy4YacTBOBaTh B

caMOympaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBATh C COIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOM M BOJIOHTEPCKOU JIESITETBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:
e chOPMUPOBAHHOCTh POCCUHCKOM Ipak IaHCKOM MJICHTUYHOCTH, TATPUOTHU3MA;
e IICHHOCTHOE OTHOIIICHHUE K TOCYJIAPCTBEHHBIM CUMBOJIaM, IOCTHXKEHUSIM POCCUNUCKUX YUEHBIX B 00J1aCTU (PU3UKHU U
TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:
e c(opMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;



e CIIOCOOHOCTH OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTHPYSICh HA MOpaIbHO-
HPABCTBEHHBIC HOPMBI U [ICHHOCTH, B TOM YHUCJIIE B ICSTEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOWYMBOIO Oy IyILETO.

ICTETHYECKOI0 BOCTIMTAHMSA:
e ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PHU3UUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEpPEC K paziuuHbiM chepam NpodeCcCUOHATBHONW ACSTEILHOCTH, B TOM YHCIE CBS3aHHBIM C (UBUKOU U
TEXHUKON, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayiied mnpodeccuu U peanu30BbIBATH COOCTBEHHBIC
YKU3HECHHBIE IIJIaHBbL;

e TOTOBHOCTbH U CITIOCOOHOCTH K 00Pa30BaHUIO M CAaMOOOPa30BaHUIO B 001aCTH (PU3MKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJIOTMYECKOr0 BOCIIUTAHUS

e c(hopMUPOBAHHOCTH FKOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TJIOOATIBHOTO XapaKTepa SKOJOTUYECKUX TPOOIIEM;

e IUIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUU B OKPYXKAIOLIEW CpEle€ HA OCHOBE 3HAHUS LEJEeH YCTOMYMBOIO
pPa3BUTUS YETIOBEUECTBA,

e PpACIIUPEHHE OMbITA JEATCIBHOCTH IKOJIOTMYECKON HAMPABICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3BHUKE.

LHEHHOCTH HAYYHOI'0 MMO3HAHMS:

® TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W MCCIEIOBATEIbCKYIO JAEATEIBHOCTh... C MPUMEHEHHEM METOIO0B
(hU3UYECKOr0 DKCIIEPUMEHTa U MOJICIUPOBAHUS

e c(hopMUpPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKH;

e OCO3HAaHWE IICHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTH B TMpOIECCe HU3YYCHUS (U3UKU OCYIIECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAeficTBU:
e CaMOCTOSITENHHO (DOPMYITUPOBATH M AKTYAIU3UPOBATH MPOOIEMY, pACCMAaTPUBATH €€ BCECTOPOHHE;



ONPEAEIATH LENU AEATEIBbHOCTHU, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX JTOCTHKECHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B pACCMAaTPUBAEMBIX (PM3NUECKUX SBIICHUAX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHadu3a MMEIONIUXCS MaTEePHAIBHBIX M HeMaTepHUabHBIX
pECYpCOB;

BHOCUTbh KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHMBaTh COOTBETCTBHUE pE3YJIbTATOB LIEJISIM, OIICHUBATH PHUCKHU
MOCJIEICTBUM ACATEIIbHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSIX pPEAJIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMMOJICHCTBHS,

pa3BHUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KM3HEHHBIX TTPOOJIEM.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOIaMU (PU3MUECKON HAYKH;

BJIAJI€Th HABBIKAMH YYEOHO-UCCIIEA0BATEILCKON U MPOEKTHOM JAESATENBHOCTH B 00JaCTH (PU3UKHU, CTOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHHs 3a/1ad (PU3MUEeCKOro COAepKaHUsl, MPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

BJIQJIETh BHUJIAMHU JEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro HWHTEPIpETalNH, MNPEOoOpPa30oBaHHUIO U
NPUMEHEHUIO B PA3NWYHBIX YYEOHBIX CHTyalHsX, B TOM YHCIE MPH CO3IaHWU y4eOHBIX MPOEKTOB B OOJACTH
busuKy;

BBISIBJISITh NPUYMHHO-CIIECTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajlady, BbIABUIaTh TUIOTE3y €€ pelleHus,
HAXOJUTh apTyMEHTHI JJIsl JOKA3aTebCTBA CBOMX YTBEPKACHUH, 3aaBaTh MapaMeTpPhbl U KPUTEPUN PELLICHUS;
aHAIIM3UPOBATh MOJNyUYECHHBIE B XOJ€ PEUICHHs 3a/layd Pe3yabTaThl, KPUTUIECCKH OIICHUBATh WX JOCTOBEPHOCTH,
IIPOTHO3UPOBATHh H3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON IEATEILHOCTH, B TOM YHCIIE MPU U3YyUCHUH
bu3uKy;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEePEHOCUTH 3HAHUS TI0 (PU3HUKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;



CTaBHUTDb HpO6JI€MI)I " 3a/1a4u, JOITYCKAOIMUE aJIbTCPHATHUBHBLIC PCIICHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HAaBBIKAMHU TMOJy4eHUS HHPOpMAMU (PU3UYECKOTO COACPKAHUS U3 HCTOUYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYILIECTBIISITh IOUCK, aHAJIM3, CUCTEMATU3AlMI0 U MHTEPHPETAU0 UHPOPMALUU Pa3InYHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCITIOJIB30BaTh CpeAcTBa MH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B PEIIEHHWH KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHUEM TpeOOBaHMM SPrOHOMHUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYpCcOCOEpEKEHMs, MPABOBBIX M JTHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

cO37aBaTh TEKCThl (PM3MUECKOTO COJAEpPk aHUS B Pa3IUYHbIX (popmaTax ¢ y4ETOM HazHaueHUs MHGOpMALUU U
LEJIEBOI ayJUTOpUH, BEIOHpas ONTUMATbHYIO (POpMY IIPEICTABICHUS U BU3yaJIA3al[1H.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYILECTBIIAThH OOIIEHNUE HA YpOKaX (PU3MKH U BO BHEYPOUHO 1A TEIBHOCTH;

pacno3HaBaTh NPEANOCHIIKA KOHPIUKTHBIX CUTYalMi U CMITYaTh KOH(DIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHMS C UCIOJIb30BAHUEM SA3BIKOBBIX CPEJIICTB;

MOHUMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIyaJIbHOW PabOTHI;

BbIOHMpaTh TEMATHKYy M METOJIbl COBMECTHBIX JEUCTBUN C YUETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)JI0TO
YJIeHa KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOMN AEATEIBHOCTH, OPTaHU30BbIBATE U KOOPAUHUPOBATH JCUCTBHUS 110 €€ NOCTUKEHHUIO:
COCTaBJISITh IUJIaH JEHCTBUM, pacHpeiesaTh PO € YYETOM MHEHHUM YYaCTHUKOB, OOCYXJAaTh pPE3yJbTaThbl
COBMECTHOM paboTHI;

OLIEHMBATh KayeCTBO CBOETO BKJAJa U KaXIOr0 y4yacTHHKAa KOMaHJAbI B OOIIMI pe3yibTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

[peajaraTb HOBBIE IIPOEKThI, OLICHMBATh WACU C IMO3ULUU HOBHU3HBI, OPUIMHAIBHOCTH, IPAKTUYECKOMN
3HAYUMOCTH;



OCYIIECTBJIATh TO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PA3IUYHBIX CHUTYAIUSAX, MPOSIBIATH TBOPYECTBO M
BOOOpaxxeHue, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENLHO OCYIIECTBISATh MO3HABATEIBHYIO ACSATEIBHOCTh B 00JIaCTU (PUBUKU U ACTPOHOMHH, BBISIBISTH
po0JieMbl, CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABIIATH IJIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 33/1a4, IUIaH BBIMOJIHEHUS IPAKTUYECKOM
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUTEHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacupsATh paMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTh 3a PEILLIECHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHUIO JPYIUIIMH B 00JacTH (PU3MKH, TMOCTOSHHO TOBBINIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

HABBIK OLEHKH JIOCTOBEPHOCTH PE3YJIbTATOB (POPMHUPYETCS MPU MPOBEACHUH YYEHUUYECKOTO HIKCIIEPUMEHTa U
aHaJu3€e NOTPENTHOCTEN U3MEPEHUN

JIaBaTh OLIEHKY HOBBIM CUTyalMsIM, BHOCHTh KOPPEKTHUBBI B JEATEIIBHOCTb, OLIEHNBATh COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJIa/IeTh HaBBIKAMU I103HABATEIBHOW pPEQIEKCHMM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCI0JIb30BaTh MPUEMBI pedIeKCUH ISl OLEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATDH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apPIYMEHTBI IPYTUX IIPU AaHAJIN3€E PE3YJIbTaTOB JEATECIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU.



B mpomecce moCTHKEeHHS] TUYHOCTHBIX PE3YyIhTAaTOB OCBOEHHUS MPOTPAMMBI MO0 (PU3MKE IJIT YPOBHS CPEIHETO OOIIero
oOpa3oBaHUs y O0OYJArOIINXCS COBEPIIICHCTBYETCS] SMOIMOHATIBHBIM MHTEIUICKT, MPE/IOoIaralomui ¢opMIUPOBAaHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIBHOE COCTOSHHME, BHJIETh HAIpaBICHUS
Pa3BUTHUSI COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHUE,
CIOCOOHOCTH aJaTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U TTPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEl MOTHBAlMM, BKIIOYAIONIEH CTpEeMJIEHHE K JOCTHKEHUIO 1€ M  YCIeXy, ONTHMH3M,
VWHULMATUBHOCTh, YMEHHUE IEUCTBOBATh, UCXO/s U3 CBOMX BO3MOKHOCTEH;

IMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYTUX, YUYHUTHIBATh €ro IpH
OCYILIECTBJICHUH OOILEHUS, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTHh BBICTPAMBATh OTHOIIECHHS C JIPYTMMHU JIIOAbMU, 3a00TUTHCA,
IPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoHiy oOyuenus B 10 Kknacce mnpeaMeTHblE pe3yJdbTaThl Ha YriayOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OpPMHPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUIA:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, SKOJIOTUYECKOH, COLIMAIBHON U 3TUYECKOU cepax
JIeSITEJIbBHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOW HAayYHOM KapTHHE MHUpa, 3HaUCHHUE ONMHUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTETLHONM M TPOTHOCTHYECKOW (YHKIUN (DU3UIECKON TEOpUHU — MEXaHUKH,
MOJICKYJISIPHOM (DM3UKH W TEPMOJMHAMHUKH, POJIb (PU3NYECKOM TEOpHUH B (OPMUPOBAHUU TPEACTABICHUN O
(bu3MYecKoil KapTUHE MUPA;

pasnuyaTh yCJIOBUSA MPUMEHUMOCTH Moelied PU3NYecKuX Teld M MPOLECCOB (SBJICHUI): UHEpLHUAIbHAs CUCTEMA
oTcuéTa, abCOJMIOTHO TBEPIOE TENI0, MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE ABM)KEHHE, CBOOOIHOE IajJeHUeE,
abCoMIOTHO ympyrasi Aedopmaiusi, abCOIIOTHO YIPYroe U aOCOJIIOTHO HEYNpPYyroe CTOJKHOBEHUS, MOJETH rasa,
AKHUJKOCTU M TBEPAOIO (KPUCTAUIMYECKOT0) TEJa, UJICAIbHBIN a3, TOUEUHBIN 3apsl, OAHOPOJHOE JIEKTPUUECKOE
noJe;



pas3nuyaTh yCJIoBHs (TPaHMIIBI, 00JACTH) IPUMEHUMOCTH (DPU3MYECKUX 3aKOHOB, MMOHUMATh BCEOOIIUN XapakTep
byHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTD HCITOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH MEXaHWYECKUE TPOIECCHI U SBJICHUSI, WCTIOIB3YsI OCHOBHBIE TMOJIOKEHUS W 3aKOHBI
MEXaHHUKH (OTHOCUTEIHHOCTh MEXaHUUECKOTO JBIKCHUS, (DOPMYJIbI KHHEMATHKHU PAaBHOYCKOPEHHOTO JBHYKEHUSI,
npeobpazoBanus [ammies aJis CKOPOCTH M IEpeMelleHus, 3akoHbl HBIOTOHA, MPUHIIUI OTHOCHUTEIBHOCTH
["anunes, 3aK0OH BCEMUPHOTO TATOTCHHUS, 3aKOHBI COXPAHCHUS UMITYJIbCa M MEXaHMYECKOW IHEPTUH, CBSI3b PaOOTHI
CUJIbl C M3MEHEHHEM MEXAHUYECKOW SHEPrvH, YCJIOBUS PABHOBECHS TBEPAOrO Teja), MPU 3TOM HMCIOJIb30BAThH
MaTeMaTHYECKOE BBIpAXEHHE 3aKOHOB, YKa3plBaTh YCIOBHUS IMPUMEHUMOCTH  (DU3WYECKUX 3aKOHOB:
npeobpa3oBanuii ['anmuies, BTOPOrO W TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHUS HMITYJbca H
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHaJM3UPOBATh U OOBSCHSITH TEIJIOBBIE MPOIECCH U SIBJICHUSI, UCTIOJIb3YsI OCHOBHBIEC mojioskeHust MKT u 3akoHbI
MOJIEKYJISIpHON (PU3UKKM U TEpPMOJAMHAMUKHU (CBSI3b JABJICHUSI HJEATBLHOIO Ta3a CO CPEAHEH KUHETUYECKOU
SHEPTUEH TEIUIOBOTO MBWIKEHHUS W KOHIIEHTPAIMEH €ro MOJIEKYJ, CBSA3b TEMIEpATyphl BEIIECTBA CO CPEIHEU
KUHETUYECKOM SHEPTUEH TEIUIOBOTO JABHMXKEHHSI €TI0 YaCTHIl, CBS3b JABJICHUS WJICATIBHOTO ra3a ¢ KOHUEHTpaIuen
MOJIEKYJI U €ro TeMmmneparypoil, ypaBHeHue MenaeneeBa—KnanelpoHna, mepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpPAHEHHS PHEPTUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOJIb30BaTh MAaTEMATHYECKOE BHIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBHS PUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knaneipona;

aHAJTU3UPOBaTh M OOBACHATH JJICKTPUYSCKHE SBJICHHS, WCIOJB3Yys OCHOBHBIC TIOJIOKCHHS M 3aKOHBI
ANEKTPOAMHAMUKU  (3aKOH  COXPAaHEHUs JJEKTPUUYECKOTO 3apsana, 3akoH KyloHa, MOTEHUHAIBHOCTH
AIEKTPOCTATUUECKOTO TOJIsl, MPUHIMI CYNEPIO3ULNN DIECKTPUUYECKUX TOJIEH, MPU 3TOM YKas3biBas YCIJIOBUS
MPUMEHUMOCTH 3aKkoHa KyJioHa, a Takke MpakTUYECKU Ba)KHbIC COOTHOIIEHMS: 3aKOHbI OMa 1 ydyacTKa Lenu 1
JUISL 3aMKHYTOM dJieKTpuueckoi 1ienu, 3akoH Jxoyms—Jlenna, mpaBuna Kupxroda, 3axonsr Dapanes mis
AIEKTPOJIN3A);

OMUCHIBATh (PU3MUECKHE TPOILECCHl W SBIICHUSI, WCTOJNB3Yys BEJIMYUHBL: TEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
MMITYJIbC TE€Ja U CUCTEMBI TeJl, CHUJIa, MOMEHT CHUJIbI, JaBJICHUE, TOTCHIIMAJIbHASL DHEPTHUsI, KHHETUYECKasl SHEprusl,
MEXaHU4YeCKasl dSHEeprus, padoTa CUbl, IEHTPOCTPEMHUTEILHOE YCKOPEHHE, CUJIa TSHKECTH, CHla YIIPYTOCTH, CHJIa
TPEHUSI, MOIIHOCTh, DHEPTUs B3aUMOJCUCTBHUS Teina ¢ 3emiéid BOMM3M €€ TMOBEPXHOCTH, DHEPTUS YNPyrou



nedopMaui MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOMIOTHAs TeMIleparypa Tena, padoTa B TEpMOJIWHAMUKE,
BHYTPEHHSISI SHEPrUsl HAEaJbHOTO OJAHOATOMHOTO Tas3a, paboTa HAeaJbHOro ra3a, OTHOCHTENbHAs BIAKHOCTD
Bo31yxa, KIIJl nieanbHOro TEMIOBOrO JBUTATENS; SJIEKTPUUECKOE T0JIEe, HAPSHKEHHOCTD 3JEKTPUUYECKOTO MOJIA,
HANpsOKEHHOCTh TOJII TOYEYHOIO 3apsja WM 3apsDKEHHOIO I1apa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHLUAN
JJIEKTPOCTATUYECKOTO TIOJIsS, Pa3HOCTh IOTEHLMAJIOB, JJIEKTPOJABMKYILAs CWJA, CHJIa TOKa, HaIpsDKEHHUE,
MOIIIHOCTh TOKA, 3JEKTpUYECKass €EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHBIEHUE Yy4YacTKa LENU C
NOCJIEIOBATEIbHBIM U MapaJIEIbHBIM COEUHEHUEM PEZUCTOPOB, FHEPTHUSA FIEKTPUUECKOT0 MOJIsI KOHJAEHCATOPa;
OOBSICHATP OCOOCHHOCTH NPOTEKaHUS (PU3MUECKUX SIBJICHUI: MEXaHWYECKOE [BHKEHUE, TEIUIOBOE JIBUKEHHE
YacTULl BEUIECTBAa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBWXKEHHE, AU(PQy3us, HCIApEeHUe, KHUIIEHUE U
KOHJICHCAMs, IUIABJICHHE W KPUCTAUIM3ALMs, HAIPABICHHOCTh TEIUIONEpENauH, JJIEKTpHU3alus Tell,
HKBUMNOTEHIUAIILHOCTh TOBEPXHOCTH 3aPsHKEHHOTO MPOBOIHMKA;

MPOBOJUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEIMYUHBI OT JAPYrOM C KCIOIB30BAHUEM MPSIMBIX
U3MEPEHMI, MpH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHPOBATh pE3yJbTaThl IOTYYEHHOM 3aBUCHMOCTH
¢u3znyecKux BEJIUYUH B BUJE I'paUKOB ¢ y4€TOM aOCOIIOTHBIX MOIPEUIHOCTEN M3MEPEHH, 1enaTh BBIBOABI MO
pe3yibTaTam UCCIeI0BaHuUs;

MPOBOJUTH KOCBEHHbIE U3MEpPEHUsI (PU3HUECKUX BEJIMYUH, MPU 3TOM BbIOMpPATh ONTHUMAJIbHBIA METOJT U3MEPEHU,
OLICHMBATh a0COJIOTHBIE M OTHOCUTENIbHBIE TOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

OPOBOAUTH ONBITHI 1O NPOBEPKE MPEIJIOKEHHOW THMIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT, CcOoOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, AHAJM3UPOBATH IOJYYEHHBIE PE3YyJbTaTbl M JENaThb BBIBOJ O CTaTyce
MPEIJIOKEHHON TUIIOTESBI,

coOJII01aTh MpaBuja 0€30MacHOro TpyJa IMPU NPOBEIECHUU HCCIEIOBAaHUN B paMKaxX Y4eOHOro 3KCIEpPUMEHTA,
OPaKTUKyMa M Y4eOHO-HCCIIEOBATENbCKOM M MPOEKTHON AESITENbHOCTH C HCIOJb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOKUCTB U J1a00paTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3a/1a4M C SIBHO 33/IaHHOM M HESIBHO 33JaHHOW (PM3MUYECKON MOJENbI0: Ha OCHOBAaHUM aHAJIM3a
yCJIOBUSI OOOCHOBBIBATh BHIOOpP (PU3MUYECKON MOJENHU, OTBEYAIOIIeH TpeOOBaHUSAM 3a/aud, IPUMEHATh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYyJaThl (PU3MUYECKUX TEOpUN NPU HCHOJIb30BAHUM MAaTEMaTH4YECKUX METOJOB



pemieHus 3aaad, MPOBOIWUTH Pacu€Thl HAa OCHOBAaHWUM HWMEIONIMXCS JAHHBIX, aHAIM3UPOBATh PE3YJIbTATHl U
KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM MOTYUECHHBIX PE3YIIhTATOB;

peraTh KaueCTBEHHBIC 3a7a4d, TPEOYIOIIMe MPUMEHEHUs 3HAHWW W3 Pa3HBIX Pa3leiioB Kypca (U3WKH, a TaKKe
WHTErpallud 3HAHUM U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBHICTPAMBATH JIOTHUECKYIO LIETIOYKY
paccykJIeHU ¢ OMOpOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKHUE SBIICHUS;

WCITOJIP30BaTh TEOPETHUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pPabOTHl W3MEPUTEITHHBIX
pUOOPOB, TEXHUICCKUX YCTPOUCTB M TEXHOJIOTHYECCKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI;

aHAJIM3UPOBATh U OIICHUBATH MOCIEJCTBUS OBITOBOM U MPOU3BOJACTBEHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHOM C
bu3nYecKUMHU MpoleccamMu, € TO3HUIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O paliOHAIbHOM
TIPUPOIOTIOIB30BAHNN, a4 TAKKE Pa3yMHOM HCITOJIb30BAHUHU JOCTHIKEHUN HAYKU M TEXHOJIOTHH VIS TabHEUIIETO
Pa3BUTHS YEJIOBEUYECKOT0 00IIECTBA;

MPUMEHSTh pPa3jIU4HbIe CHOCOOBI paboThl ¢ WHPOpMAIMEe (U3NUECKOro COACp)KaHUS C HCIOJIb30BAHUEM
COBPEMCHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH, TMPH OSTOM HCIIOJIH30BaTh COBPEMEHHBIC HWH(GOPMAIIMOHHBIS
TEXHOJIOTMM I TIOWCKa, TEpPepadOTKH W TPEIbABICHUS YYCOHOW ¢ HAyYHO-TIOMYJSIpHOW WH(MOpMAIIIH,
CTPYKTYPUPOBAaHMS W HWHTEpHIpeTanud HHPOpPMAIMU, TMONYYCHHOW W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECCKHU
aHAIM3UPOBATh MOTyYaeMyr0 HHGOPMAIIHIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIIUH;

TIPOSIBIISITE OPTaHU3AIMOHHBIC M TTO3HABATEIBLHBIE YMEHHUS CaMOCTOSTEIHLHOTO NMPHOOPETCHHS HOBBIX 3HAHUN B
MPOLIECCE BBIITOJIHEHUS MPOEKTHBIX M Y4eOHO-UCCIEI0BATENbCKUX PadoT;

paboTaTh B IPYIIE C UCIIOJHECHHEM Pa3IUYHBIX COIMATBHBIX POJICH, TIIAHUPOBATH PA0OTyY TPYIIIHI, PAITMOHAIEHO
pacnpenemnsiTh NeITebHOCTh B HECTAHAAPTHBIX CUTYaIHsIX, aICKBATHO OIICHUBAThH BKJIA/ KaXKIOTO U3 YYACTHUKOB
TPYIIIIBI B PEIIEHNE PacCCMaTPUBAEMOU MPOOIIEMBI;

NPOSIBJISITh  MOTHBAIMIO K Oyaymeld Tpo(ecCHOHANbHON EeATebHOCTH 10  CHEIUANBHOCTSIM  (PU3HKO-
TEXHUYECKOTO TPOdUIIs.



K koHnyy oOyuenus B Il Kknacce mnpeaMETHblE pe3yJbTaTbl Ha YriayOJI€HHOM YpPOBHE JOJDKHBI OTpaXXaTh
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCSA YMEHU:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUUECKON, COIIMATBbHON U STUYECKOU cepax MesTeIbHOCTH
4eJioBeKa, poJib U MeCTO (PM3MKUA B COBPEMEHHOW HAy4yHOH KapTHMHE MHpA, pOJib aCTPOHOMHUH B MPAKTUYECKON
JEATEIBHOCTH  YEJIOBEKAa W  JaJbHEWIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHUHM, 3HAYCHHE OMNHUCATEIBHOM,
CHUCTEMAaTHU3HUPYIOIIEH, OOBICHUTEIBHON U MPOTHOCTUYECKOW PYHKIMIA (PU3NIECKON TEOPUH — IIIEKTPOIUHAMUKH,
CHEUaIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (HU3UKH, poib (PU3UUECKON TEOpUu B (POPMHUPOBAHUU
IpeCTaBICHUNA 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUYECKONW KapTUHBI MHUpa B OOLIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

pas3nuyaTh YCJIOBHS TNPUMEHUMOCTH Mojened (U3MYEeCKUX Tel M IPOLEcCOB (ABJIEHUN): OJHOPOJIHOE
AIIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJis, TapMOHMYECKHE KOJEOAaHHs, MAaTEMaTUUYECKUU MasTHUK,
UJCabHBIA MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UCANbHBIA KOJIEOATEIbHBIM KOHTYp, TOHKAs JUH34,
MOJEJIEN aTOMa, aTOMHOTO s1Ipa U KBAHTOBON MOJEIIM CBETA;

pasnuyath ycioBUs (TpaHHIbl, 00JACTH) NIPUMEHUMOCTH (PM3UYECKUX 3aKOHOB, MOHUMATh BCEOOLIUI XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBICHATH AJIEKTPOMATrHUTHBIE TMPOIECCHl U SIBJICHUS, WCIOJb3Ysl OCHOBHBIE MOJOXKEHUSA U
3aKOHBI 3JIEKTPOJAMHAMUKMA M CHEUUATbHOW TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXPAHEHUs SJEKTPUUYECKOTO
3apsiia, cuia Ammnepa, cwia JlopeHua, 3aKOH 3JIEKTPOMarHUTHOM WHAYKuuH, npaswio Jlenua, cBszp OC
CaMOMHIYKILIMM B 3JIEMEHTE DJIEKTPUUECKOMN LENH CO CKOPOCTBIO U3MEHEHHMS CUJIbI TOKA, MOCTYJIAThl CIIELUAIIBHOU
TEOPUHU OTHOCUTEIIbHOCTH DUHINTEIHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUSA, HMCIOJb3Yys IOJIOKEHUS KBAHTOBOM (PU3UKHU
(ypaBuenue OunmTeitHa a1 ¢doTtodddexra, MmepBblii W BTOpPOM mocTynarkl bopa, TPUHIMI COOTHOIICHUS
HeomnpeaenénHocte ['eilzendepra, 3aKOHbl COXpaHEHUs 3apsIOBOTO U MAaCCOBOTO YHCENl U HEPTHH B SIEPHBIX
peaklusX, 3aKOH paJuOAKTUBHOTO pacmaia);

ONMUCHIBATh (PU3HUECKUE MPOLIECCHl U SIBICHUS, UCIOJIb3Ysl BEIWYMHBI: HANPSLDKEHHOCTD DJIEKTPUYECKOTO MOJIS,
MOTEHUHAJT SJIEKTPOCTATUYECKOTO MOJISA, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOIBUKYILAS CUJIA, MHAYKIIUS MATHUTHOTO
NOJIs, MarHUTHBIA MOTOK, cuia AMIiepa, MHAYKTUBHOCTb, JIEKTPOABMKYILAS CHJIA CAMOMHIYKLIMH, 3HEpPrUs



MarHUTHOTO TIOJIsI IPOBOTHUKA C TOKOM, PEIISTHBUCTCKUNM UMITYJIbC, TIOJTHAS DHEPTHUS, DHEPTHUS TTOKOSI CBOOOHON
YaCTHIIbI, SHEPTUS U UMITYJIHC (POTOHA, MACCOBOE YMCIIO U 3PSl Spa, SHEPTHI CBSI3H SIPa;

OOBSCHATh OCOOCHHOCTH TMPOTEKaHUS (HU3UYECKUX SBICHUMN: AJIEKTPOMArHUTHAS WHIYKIWS, CaMOWHIYKITHS,
pe30oHaHC, UHTEpPEPEHIIMS BOJH, TUPPAKIKUS, AUCIEPCUs, TTOJIHOE BHYTPEHHEE OTpakeHUE, POTOAIEKTPUUECKUI
abpdextr (dbororddekrt), anpda- u OerTa-pacnagspl saep, TamMMa-U3IydyeHHUE sjep, (U3UUYSCKHE MNPUHITUIIBI
CIEKTPATHHOTO aHAJIM3a B PabOTHI JIa3epa;

OTIpEICIATh HAPABJICHUE WHIYKIIMA MarHUTHOTO TIOJIST TPOBOTHUKA ¢ TOKOM, CHUTBI AmTiepa u ciiibl JIopeHtia;
CTPOUTH U300paKEHUE, CO3/ITaBaEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30#, U PACCUUTHIBATH €0 XapaKTEPUCTUKY;
MPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MMOHATHSA, TEOPUH M 3aKOHBI JUIsl aHaIW3a U OOBSICHEHUS
bu3MYEeCKUX TMPOIIECCOB, MPOUCXOMAIIMX B 3BE3/IaX, B 3BE3HBIX CHUCTEMAaX, B MEXKTraJlaKTUYECKON cpee;
JIBIDKECHHUS HEOCCHBIX TEJI, DBOJIIOINH 3BE311 U BeceneHHOM;

MIPOBOJIUTH MCCIICIOBAHNE 3aBHCHUMOCTECH (DM3MYECKUX BEIIMYMH C HCIIOJIB30BAHUEM TMPSIMBIX H3MEPEHUH, MPHU
ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJIYYCHHONW 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B
BUJie TpahuKOB C Yy4€TOM aOCONIOTHBIX TMOTPEHTHOCTEM W3MEpPEHWH, JejaTh BBIBOABI IO pe3yjbTaTaMm
WCCJICTIOBAHNS,

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUST (PU3MUECKUX BEITUYHMH, ITPH 3TOM BBIOMpATh ONTUMAJIBHBIA METO]] M3MEPEHUS,
OIICHHBATh a0COJTIOTHBIE M OTHOCUTEIBHBIC ITOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH OMNBITHI IO TMPOBEPKE TMPEAJIOKEHHOW THUIOTE3bl: IUJIAHUPOBATH JKCIEPUMEHT, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, AaHAJIM3UPOBATh TOJYYEHHBIE PE3yJbTaThl W JeliaTb BBIBOJ O CTaTyce
MPEIJIOKEHHON TUIIOTESBI,

OIMCHIBATh METOIBI ITOTYYCHHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;

coOII0IaTh TMpaBuja 0E30MacHOTO TPyJa MPH NMPOBEICHUU HCCIEIOBAaHUN B paMKaxX Y4eOHOro JKCIEpPUMEHTA,
MpPaKTUKyMa M y4eOHO-MCCIIEOBATEILCKON M TPOEKTHOW NEATENHHOCTH C HCIOJIh30BAHHEM HW3MEPUTETHHBIX
YCTPOKUCTB U J1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIC 3aJ1a4 C SIBHO 3a/IaHHOW M HESIBHO 3aJaHHOW (DM3UYECKON MOJIEIbI0: HAa OCHOBAaHHMH aHAJIN3a
yCIIOBUSI BBIOMpATh (pU3MYECKUe MOJENH, OTBEUarollue TpeOOBaHUAM 3a/layd, NMPUMEHATh (DOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJAThl (M3MYECKUX TEOPUU MPU HCIOIH30BAHUM MATEMAaTHYECKUX METOJIOB PEIICHUS



3a/1a4, MPOBOANTH Pacu€Thl HA OCHOBAHUW MMEIOIINUXCS JaHHBIX, aHATM3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH
METO/IbI PEIMICHUS ¢ YIETOM MOTYICHHBIX PE3yJIbTaTOB;

peraTh KaueCTBEHHBIC 3a7a4d, TPEOYIOIIMe MPUMEHEHUs 3HAHWW W3 Pa3HBIX Pa3leiioB Kypca (U3WKH, a TaKKe
WHTErpallud 3HAHUM U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBHICTPAMBATH JIOTHUECKYIO LIETIOYKY
pacCykJIeHU ¢ OMOPOI Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

WCITOJIP30BaTh TEOPETHUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pPabOTHl W3MEPUTEITHHBIX
pUOOPOB, TEXHUICCKUX YCTPOUCTB M TEXHOJIOTHYECCKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKHU, B OOBSICHEHUE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI;

aHAJIM3UPOBATh U OIICHUBATH MOCIEJCTBUS OBITOBOM U MPOU3BOJACTBEHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHOM C
bu3nYecKUMHU MpoleccaMu, C TO3UIMH JKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O paliOHAIbHOM
TIPUPOIOTIOIB30BAHNN, a4 TAKKE Pa3yMHOM HCITOJIb30BAHUHU JOCTHIKEHUN HAYKU M TEXHOJIOTHH VIS TabHEUIIETO
Pa3BUTHS YEJIOBEUYECKOT0 00IIECTBA;

MPUMEHSTh Pa3jIUYHbIe CHOCOOBI PaboThl ¢ HHPOpMaNUEH (PUINYECKOTO CcoAepkKaHUS C HMCIOJIb30BAaHHUEM
COBPEMCHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHH, IMPH O3TOM HCIOJIL30BaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIE
TEXHOJIOTMM I TIOWCKa, TEpPepadOTKH W TPEIbABICHUS YYCOHOW ¢ HAyYHO-TIOMYJSIpHOW WH(MOpMAIIIH,
CTPYKTYPUPOBAaHHS M HWHTEpPIpETarui WH()OpMaIuu, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUYCCKH
aHAIM3UPOBATh MOTyYaeMy0 HHGOPMAIIMIO M OIIEHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIIUH;

TIPOSIBIISITh OPTaHU3AIMOHHBIC W TTO3HABATEILHBIC YMEHHUS CaMOCTOSTSIIBHOTO TPHUOOPETCHUS] HOBBIX 3HAHHWHU B
MPOLIECCE BBIITOJIHEHUS MPOEKTHBIX M Y4eOHO-UCCIEI0BATENbCKUX PadoT;

paboTaTh B IPYIIE C UCIIOJHECHHEM Pa3IUYHBIX COIMATBHBIX POJICH, TIIAHUPOBATH PA0OTyY TPYIIIHI, PAITMOHAIEHO
pacipenemnsiaTh NeITeIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBAaTHO OIIEHUBATh BKJIAJl KAXKIOTO M3 YYACTHHUKOB
TPYIIIIBI B pEIIEHNE PacCMaTpUBACMOU MPOOIEMBI;

NPOSIBJISITh  MOTHBAIMIO K Oyaymeld Tpo(ecCHOHANbHON EeATebHOCTH 10  CHEIUANBHOCTSIM  (PU3HKO-
TEXHUYECKOTO TPOdUIIs.



IMPOBEPAAEMBIE TPEBOBAHMA K PE3Y/JIbTATAM OCBOEHHA OCHOBHOM OBPA30BATEJ/IbHOM ITPOTPAMMBI

10 KJIACC

Kon
MpOBePSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOIl MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

10.1

JleMOHCTpUPOBATh HA MPUMEPAX POIb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHHBI MHpA, B
[Pa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B TPAKTUYECKOU JESITEIBHOCTH JIIOIEHU

10.2

YYUTHIBATH TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJENIel: MaTepuaibHas TOUKa, HHepIualbHas cucTeMa
oTcuéra, adCOJIIOTHO TBEPIOE TENO, UJICATBHBIN T'a3; MOJEIN CTPOSHUS ra30B, KUJIKOCTEH U TBEPIBIX TEJl, TOUCUHBIN
PICKTPUYCCKUI 3aps]l — MPU PEIICHUH (PU3HYSCKHUX 3a/1a4

10.3

Pacrio3naBath (uznueckue sBieHUs (MpoIecchl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYISIPHO-
KMHETUYECKOM TEOpHUU CTPOEHHS BEIIECTBA W AJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIU-
HeifHOoe IBHKeHHe, CBOOOHOE MaieHHUE Tell, IBUKEHHE N0 OKPY>KHOCTH, MHEPIIMS, B3auMoieicTBHe Telt; Auddy3us,
OpOYHOBCKOE JIBUJKEHUE, CTPOEHHE >KHUJIKOCTEH M TBEPABIX Tell, U3MEHEHHEe O00bEMa Tel MNpU HarpeBaHUU
(OXJaXJeHUH), TEIUIOBOE pPaBHOBECHE, HCIApeHHe, KOHJEHCAlus, IUIaBIE€HUE, KPUCTAJUIM3AllUs, KHUIICHHUE,
BJIQ)KHOCTh BO3/lyXa, IOBBIIICHWE JaBJIEHUS ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY]|
[apaMeTpamMH COCTOSIHHS ra3a B M30IPOLECCAX; MIEKTPU3aLUs TEII, B3aUMOACUCTBHE 3apsA0B

10.4

OnucelBaTh MEXaHHYECKOE ABUKCHUC, HCIIOJIb3YS q)HSH‘{CCKI/Ie BCJIIMYMHBL: KOOpJAMWHATA, IyTb, NEPECMCIICHUC,
CKOpPOCTb, YCKOPCHHUC, MacCCa TCJIa, CHJIa, HUMIYJIIBC TCJId, KHUHCTHUYCCKAA OHCPIUsi, IMMOTCHLUAJIbHAA OJHCEPIrusd,
MEXaHN4YCCKas pa60Ta, MCXaHUYCCKasA MOUIHOCTD, IMPU OIMMCAHUU MPABUIBHO TPAKTOBATH (1)H31/I‘~IGCKI/II\/'I CMBICJI HUC-
MOJIb3YCMbIX BCJIWYHUH, UX 0003HaUYCHUS U CAWHUIIbI, HAXOAHUTH (I)OpMYJ'ILI, CBA3BIBAOIINUC TAHHYIO (I)I/IBI/I‘{CCKYIO
BCJINYNHY C APYTYUMH BECIUWYNHAMHA

10.5

OnuceiBaTh U3y4YEHHbIE TETJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIONIb3Ys (PU3MUECKHE BETUUUHBI: JaBJICHUE
rasza, TeMIeparypa, CpeIHss KUHETHUECKast SHEPrUusl XaOTUUECKOr0 JBUKEHHS MOJIEKYJ, CPEHEKBAJApaTUYHas CKO-
[POCTH MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsI dHeprus, pabora raza, kKo3(QpQHUIHMEHT MOJIE3HOTO AEeWCTBUA
TEIUIOBOIO JIBUTATENS; MPU ONMCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOIb3YyEeMBIX BEIMYMH, MX
0003HAUYECHUSI U EIUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO (U3MYECKYI0 BEJIUYHHY C JIPYTUMHU
BEIIMYNHAM

10.6

OnuceIBaTh HU3YUCHHBIC JSJICKTPUYCCKUC CBOMCTBA BCIICCTBA W JJICKTPHUYCCKUC ABJICHUA (Hpoueccm), HCIIOJIb3YA

(bu3nuecKre BETMYUHBIL: 3JIEKTPUUECKUM 3apsi/l, AIEKTPUYECcKOoe IMoJjie, HapsHKEHHOCTh MOJIs, OTEHIUAN, Pa3HOCTh




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsSI OCHOBHOIT 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeIHEro
0011ero o6pa3oBaHus

MMOTCHIHMAJIOB; IIPXU OIMMCAHUH IIPABUJIBHO TPAKTOBATbh (bI/ISI/ILIeCKI/Iﬁ CMBICJI UCITOJIB3YEMBIX BEJIIMYMH, UX 0003HaYEHHS
1 CAUHUILIBI; YKA3bIBATh q)OpMy.]IBI, CBA3BIBAOIINUC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYTUMH BCIMYNHAMHA

10.7

QHAJTM3UPOBATH (PU3MUECKHUE MTPOLECCHI U SBICHHS, UCTIONB3YS (PU3NUECKUE 3aKOHBI M MPUHIUIIBI: 3aKOH BCEMUPHOTO
Tarotenus, I, II u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs MEXaHUYECKOM SHEpruM, 3aKOH COXPaHEHHsI UMITYJbCa,
[IPUHLMII CYNEPHO3ULMNA CWJI, I[PHUHIMII PABHONPABUSA WHEPLHUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHMSI BELIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEH KMHETHYECKOM DHEPIUU TEIJIOBOIO
NIBUOKEHMSI MOJIEKYJ C aOCOJIOTHOW TeMIepaTypoi, NEpBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHEHUs
JIEKTPUUYECKOro 3apsja, 3akoH KyloHa; mnpu 3TOM pasiauuyaTh CIOBECHYIO (DOPMYJIUpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHS (TPaHMIIBI, 00JIACTH ) IPUMEHHUMOCTH

10.8

XapaKTepI/I30BaTb IIPHUHIUIIBI I[eﬁCTBHH TCXHHUYCCKHX YCTpOﬁCTB " YCJIOBHUSA UX 0e30macHoro IIPUMCHCHHUA.

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3UYECKUX SBJICHUH M IPOLIECCOB C HCIOIb30BAaHMEM IPSAMBIX U
KOCBEHHBIX HM3MEPEHUH; IpHU 3TOM (OpMYyIUpoBaTh MIpodiieMy (3ajady) U rHIOTE3y Y4eOHOTO 3KCIEpUMEHTa,
coOMpaTh YCTAaHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI

10.10

OCYIIIGCTBJU[TB IpsAMBIC 1 KOCBECHHBIC U3MCPCHUA (1)H31/I‘-I€CKI/IX BCJIMYHMH, IIPHU 3TOM BI)I6I/IpaTI> OIITHMAaJIbHBIN CII0CO0
M3MCPCHUA U UCITIOJIB30BATh U3BECTHBIC METOAbI OLICHKHU HOI‘peI_HHOCTeI\/’I HBMepeHI/Iﬁ

10.11

VccnenoBaTh 3aBUCUMOCTH MEXIy (GU3MUECKUMU BETMYHMHAMH C MCIIOJB30BAHHEM MPSMBIX H3MEPEHUM; MPU ITOM
KOHCTPYMPOBaTh YCTAHOBKY, (PMKCHPOBATh pPE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIIMYMH B BUJIE
Tabnuil U TpaduKOB, A€TaTh BHIBOABI IO Pe3yabTaTaM UCCIIeI0BAHUS

10.12

ColumofaTe mpaBmia 0€30HacHOTO TPyAa MIPH MPOBEICHWM HCCIEIOBAaHMH B paMKax Y4eOHOTO HKCIIEPHMEHTa,
y4eOHO-UCCIIE0OBATEILCKOM M MPOEKTHOW  JIEATENIHOCTH C  HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOIHCTB U
1abopaTopHOro 00OpyI0BaHUS

10.13

Pemath pacu€THble 3a7jaud C IBHO 33JaHHON (U3NYECKONW MOJIENbIO0, UCIIONIb3Ys (PU3NYECKUE 3aKOHBI U IIPUHIIUIIBI,
Ha OCHOBE aHAJIN3a YCIOBHS 3a/1a4M BHIOUPATh (PU3UUYECKYIO MOJIEINb, BBIICIATh (PU3NYECKHE BETUUUHBI U (POPMYIIBI,
HEe0OX0IUMBIE JIJIsl €€ pellleHus], IPOBOAUTh PacYETHl U OL[EHUBATh PEAIbHOCTD MOJTYYEHHOTO 3HAUeHUs PU3NYEeCKON
BEJINYUHBI

10.14

Pemath KaueCTBEHHBIE 3a/1a4M: BBICTPAUBAThH JIOTUYECKH HEMPOTHBOPEUYMBYIO LIETIOUKY PACCYKICHUN C OMOpPOM Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS

10.15

cnonp30BaTh npu pCUHICHUHN y‘-Ie6HBIX 3aaa4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIe TCXHOJOIunu AJid IIOMCKaA,

CTPYKTYpUPOBAHHUS, UHTEPIPETALUU U MPEACTABICHUS YUeOHON U HAYYHO-TIOMYJISIPHON MHpOpMAaLMK, TOTy4YeHHON




Kon

HpOBepﬂeMble NMpeAMETHBIC PE3yJIbTaTbl OCBOCHUSN OCHOBHOI 06pa30BaTeJ’le0ﬁ MmporpaMmbl CpeaHET0

NpoBepsieMoro
0011ero o6pa3oBaHus
pe3yjabTara

13 pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH MOJIydaeMyko HH(OPMALINIO
[IpyuBOIMTE TpUMEpHl BKIIAJa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAayKd, OOBSICHEHHE

10.16 [IPOLIECCOB OKPY’KAIOLET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUMN
lcnonb30BaTh TEOPETUUECKHE 3HAHMS MO (DU3MKE B MOBCEJIHEBHOM KHU3HHU A oOecnedeHus 0e30IacHOCTH Ipu

10.17 oOpallleHuu ¢ MnpudopamMH U TEXHUYECKHMMH YCTPOMCTBAMH, Ui COXpPAaHEHHUS 3J0POBbS M COOJIIOEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKpY’Kalollel cpee
PaGoTaTh B rpyIie ¢ BBHIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJEH, MIaHUPOBATh PabOTy IPYIIBI, palOHAIBHO

10.18 pacTpenenaTh O0S3aHHOCTH W IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYAlHSX, aJCKBATHO OIICHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBAeMON TPOOIIEMBI

11 KIIACC

Kon . .

IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl Cpe/iHero o01ero
NpoBepsIeMOro oBpazoams
pe3yJbTara

JleMOHCTpUpOBATh Ha MPUMEpaxX poJib U MeCTO (U3UKK B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MUpa, B

11.1 [Pa3BUTUU COBPEMEHHON TEXHHMKM M TE€XHOJIOTHM, B MPAKTUYECKON NEATEIBHOCTH JIFOAEH, EJOCTHOCTh U €IUHCTBO
(bu3nuecKoil KapTUHbBI MHpa

112 YYHUTHIBATh TPAHUIBI PUMEHEHUS H3yYEHHBIX (DU3MYECKUX MOJENed: TOUYEUHBIN AIIEKTPUYECKUIl 3apsi, saepHas
MOJI€TIb aTOMa, HYKJIOHHAsi MOJIETTb aTOMHOTO si/ipa MpHU PEelIeHUH PU3NYECKUX 3a1a4
PacrioznaBath (huznueckue sBiieHus (IPOLECCh) U OOBACHATH UX Ha OCHOBE 3aKOHOB 3JIEKTPOJIMHAMUKH U KBAHTOBOU
(GU3MKU: DJEeKTpUYeckas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JeHCTBUS TOKa,
B3aMMOJICHICTBHE MAarHUTOB, DJIEKTPOMArHUTHAs WHAYKIIUS, JEHUCTBHE MArHUTHOTO IOJIS Ha TPOBOJHUK C TOKOM H

11.3 MBUOKYIIAICS 3apsif, 2IEKTPOMAarHUTHBIE KOJeOaHusl U BOJHBI, IPSIMOJIUHEHHOE pacIpOCTpaHEHUE CBETa, OTpaKEHHE,
npenoMiieHne, naTepdepeHnns, qudpakiuus U MOISIpU3alMs CBEeTa, AUCTEpCcHs cBeTa, (GOTOdIEKTpUIecKuil dhdexT
(poToaddexr), cBeroBoe aaBieHHE, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa aromMa BOJOPOJA, E€CTECTBEHHAs W
MCKYCCTBEHHAs paiMOAKTUBHOCTh

11.4 OnuchiBaTh H3yYEHHbIE CBOMCTBAa BelIeCTBa (DJIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKHUE, JIIEKTPUUYECKYIO




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI MPOrPaMMBbI CPeTHEr0 0011ero
o0pa3zoBaHus

[IPOBOAMMOCTh PA3IUYHBIX CpPEel) U 3JIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HUCIONB3YsSd (U3NYECKUE BEITUUYHMHBIL:
PICKTPUUECKUN 3apsijl, Cuja TOKa, DJIEKTPUUYECKOE HAIPSIKEHUE, HJIEKTPUUECKOE COMPOTHUBJICHUE, Pa3HOCTh MOTEH-
uanos, DJIC, paboTta TOka, MHAYKIHMS MarHUTHOTO MOJs, cuiia Ammepa, cuia JlopeHua, HHAYKTUBHOCTh KaTYILIKH,
DHEPTUsSI HIEKTPUUYECKOTO MU MAarHUTHOTO TOJIEH, MEPUOJ U 4YacToTa KojeOaHuil B KoyseOaTeIbHOM KOHTYpE, 3apsij U
CHJIa TOKa B IIPOIECCe TAPMOHHYECKHUX 3JIEKTPOMArHUTHBIX Koyie0aHHH, (POKYCHOE pacCTOSHUE U ONTHYecKas cuia
JTMH3BI, TIPU ONMMCAHWUW TPABWIBHO TPAKTOBATh (PM3MYECKUN CMBICT HMCIOJIB3YyEMBbIX BEIMUYWH, UX O0O3HAUYCHUS WU
€MHMUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMH BEIMUYUHAMU

115

OnuchiBaTh HU3yYCHHbIC KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HUCHONb3ysd (U3NYECKUE BEIMYMHBL: CKOPOCTh
HIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, DHEPTUs M HMMITYJIbC (OTOHA, MEPHOA IOJIypacraja,
SHEpIus CBS3U aTOMHBIX S€p; NPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI MCIIOJIb3YEMbIX BEIUYMH,
X 0003HAYEHUS M EIUHMIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE NAaHHYIO (DM3MYECKYIO BEIHYUHY C APYTHMH
BEIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3UUECKOM BEITMUMHBI

116

AHanM3upoBaTh (DU3MUECKHUE TMPOLECChl U SBICHUS, UCIONB3Yys (DU3MYECKHe 3aKOHBl W MPHUHIMIBL: 3akoH OMa,
3aKOHBI IIOCJIEJIOBATEIBHOIO M MAapajuIeIbHOTO COEJUHEHHUS MPOBOAHMKOB, 3akoH JIxoyns — JleHna, 3akoH
DJIEKTPOMArHUTHOW WHIYKITUH, 3aKOH MPSMOJMHEIHOTO paclpOCTPAHECHUsS CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI
MpeNOMIICHUsI CBETa, ypaBHeHHE ODiHIITeHHa s GoToddderTa, 3aKOH COXpaHEHHUs SHEPTrUHU, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPaHEHMsI 3JIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MacCOBOI'O YHUCIIa, MOCTyNaThl bopa, 3akoH
[PaIMOAKTUBHOTO paclaja; Mpy dTOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BhIPAKEHUE
1 ycIIoBUS (TpaHUIIbI, 00JIACTH) MPUMEHUMOCTH

11.7

OnpenensTh HanpaBiI€HUE BEKTOpa HHAYKIMHM MArHUTHOTO TMOJS IPOBOJHHMKA C TOKOM, CHUJIBI AMIlepa M CHIIBI
Jlopenna

11.8

CTpOI/ITL " OIIMCHIBATH I/I306pa)KCHI/Ie, CO3a1aBacMoOC IMJIOCKHUM 3C€PKaAJIOM, TOHKOM JIMH30M

11.9

BBINOMHATE AKCIIEPUMEHTHI 0 UCCIIEIOBAaHUIO (DU3MUECKUX SIBICHUM M MPOIECCOB C MCIOJb30BAaHHEM MPSAMBIX U
KOCBEHHBIX HM3MEpEeHHi; mpu 3ToM (opMynupoBaTh Mpodiemy (3agady) U THUHOTE3Y Y4eOHOro SKCIEepHUMEHTa,
coOupaTh YCTAaHOBKY U3 MPEIOKEHHOTO0 000PYA0BaHHUS, TPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OCYHIeCTBJ'ISITI) OpsAMBIC 1 KOCBCHHBIC U3MCPCHUSA (I)I/I3I/I'—ICCKI/IX BCJIIMYHMH, IIPU 3TOM BI)I6I/IpaTB ONITHMAJILHBIA CIIOCO0,
M3MCPCHUA U UCITIOJIE30BATh U3BCCTHBIC MCTOABI OLICHKHU HOFpCH.IHOCTCfI I/I3MepeHI/Iﬁ

11.11

lccnenoBaTb 3aBUCUMOCTH  (U3MYECKHUX BEJIMYMH C MHCHOJIB30BAHMEM IMPSIMBIX M3MEPEHHUH; IpU 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH pPE3yNbTaThl MOJTYYEHHOW 3aBUCHMOCTH (U3MUYECKUX BEIMYMH B BUJE




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOI 06pa30BaTe.]'le0ﬁ MporpaMmasl CpeIHET0 06mer0

NpoBepPsAeMoOro
o0pa3zoBaHus
pe3yabrara

Tabuuil U TpaduKOB, AeTaTh BHIBOABI IO Pe3yJbTaTaM UCCIe10BaHUS

CobmoiaTe mpaBuia O€30MAaCHOTO TpyJa IMPHU MPOBEIECHUU HCCIENOBAaHUN B paMKax y4yeOHOro 3KCIEpUMEHTa,
11.12 y4eOHO-UCCIIEOBATEILCKOM M MPOEKTHONW  JIESATENBHOCTH C HCIHOJb30BAHUEM HM3MEPUTENIBHBIX YCTPOWCTB U

1abopaTopHOro 00OpyIOBaAHUS

Pemath pacu€THbIe 3a/1a4u C SIBHO 33/1aHHOM (DU3NYECKOM MOAEIBIO, UCIONB3YS (PM3MUECKUE 3aKOHBI U MIPUHIIUIIBL; Ha
1113 OCHOBE aHAIM3a YCIOBHUS 3a1a4H BbIOMpAThH (1)H3.ITIII€CKYIO MOJIENb, BBIACNATH (PU3NUECKHE BEITUYHUHBI U (bOpMyJII)I:

HeoOXouMBIE IS €€ pelleHus, MPOBOJUTH PAcYEThl U OLIGHUBATh PEAbHOCTDH MOJIYYEHHOTO 3HAUYeHUs (pU3ndyecKon

BEJTMYHHbI

PemraTte KauecTBEHHbIE 3aJ1a4M: BBICTPAaMBaTh JIOTMUECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXkJECHUWU C OMOPOU Ha
11.14 M3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBICHHS

lcnonp30BaTh MPH PEHICHWH YYEOHBIX 3a/a4 COBPEMEHHBIE HMH(OpMAIMOHHBIE TEXHOJOTMH JUIS TIOMCKA,
11.15 CTPYKTYpUPOBAHUS, UHTEPIPETALUN U MPEJCTaBICHUS y4eOHOW M HAyYHO-TIONMYJISIpHOW MH(OpMAIUH, MOTy4eHHOU

13 pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH aHAIU3UPOBATh MOJIyYaeMyro HH(OPMAIINIO

OOBSICHATH NPUHLIMIIBI ISHCTBHSI MaIllUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUSA UX O€30MacHOr0
11.16 MCITOJIL30BAHUS B [IOBCETHEBHOM KU3HU

[IpyBOIMTE HpUMEpPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DM3UKOB B DPA3BUTUE HAYKH, B OOBSICHEHHE
1117 [TPOLIECCOB OKPYIKAOLETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI

cnonb30BaTh TEOpeTUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM U3HU A oOecrieueHus: 0€30MacHOCTH Npu
11.18 oOpalieHnu ¢ NpudbopaMu M TEXHUYECKHMMM YCTPOMCTBAMH, AJSl COXPAHEHHUs 3JI0pOBbS U COONIOJEHHUS HOPM

KOJIOTUYECKOIO ITOBEJICHUS B OKPYXKAIOLIEH cpejie

PaGoTaTh B rpyIie C BBHITOJHEHUEM Pa3IUYHBIX COIMANBHBIX POJIEH, MIAHUPOBATh pabOTy IPYIIbI, PALMOHAIBHO
11.19 pacripesienaTh 0053aHHOCTH U TUIAHUPOBATH JEATEILHOCTh B HECTAHJAPTHBIX CUTYAIUX, a/IeKBaTHO OLIEHUBATh BKJIA]

Ka)KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B pEeLICHHE paccMaTpuBaeMoi mpo0iemMbl




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC
Ko
Kon 8
npoBepsieMo IIpoBepsieMble 3J1eMEHTHI CO/IePKAHUS
pasnena

o 3JIECMEHTAa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

duznka — HayKa O IIpupoae. Hay‘IHLIC MCTOJbI IMO3HAHUA OKPYXKAKOUICTIO MHpPA. Ponb OKCIICPpUMCHTA U TCOPHUU B|

1 11 Mporecce MO3HaHUS MPUPOJIBL. DKCIEPUMEHT B (PU3UKE
MonenupoBaHue GU3NUECKUX SBICHUHN U npoueccoB. Hayunsle runotessl. @uznyeckue 3aKOHbI U TEOPUH. [ paHUIIbI
1.2 [IPUMEHUMOCTH (U3MYeCKUX 3akoHOB. [IpuHumn coorBercTtBus. Ponmp um Mecto ¢usuku B (GopMHUpPOBaHUU
COBPEMEHHOM HAYYHOU KapTHHBI MHUPA, B IPAKTUYECKOH ACSITEIBHOCTH JIOAEH
2 MEXAHHWKA
KMHEMATHUKA
211 Mexannueckoe 1BHkeHre. OTHOCUTEIbHOCTh MEXaHUUYECKOTO IBMKeHUsA. Cuctema otcuéra. Tpaekropus
2192 [lepemenienue, CKOpoCTb (CpelHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE MaTepuajbHOW TOUYKH, HX|
[TPOEKIIMH HA OCH CUCTEMBI KOOpANHAT. CII0KEHUE NEPEMEILEHUN U CII0)KEHNE CKOPOCTEN
213 PaBHOMEpHOE M PABHOYCKOPEHHOE npﬂMonHHveﬁﬂoe nBuxkeHue. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS, IIyTH U NIEPEMELICHUSI MaTepUaIbHON TOYKHA OT BPEMEHHU
21 214 CBoOoHOE TIazieHne. Y CKOpeHrne CBOOOIHOTO MaIeHuUs
215 KpuBonmHeliHOe nBMKEeHHE. PaBHOMEpHOE NBM)KEHHME MaTE€pUaIbHOM TOYKM MO OKPYKHOCTH. YTJIOBas CKOPOCT,
o NIMHEelHas cKopocTs. Ilepron u yacrora. LieHTpocTpeMuTEnbHOE YCKOpEHUE
2.16 TexHu4eckue ycTpoucTBa: CIIUIOMETP, IBUKEHUE CHAPSAI0B, LIEMTHBIE U PEMEHHBIE MEpe1aun
[IpakTuyeckue paboThl. I3MepeHne MIHOBEHHOM ckopocTH. MccienoBaHue COOTHOWIEHHS MEXAY ITyTSIMH,
217 [MPOMICHHBIMU TEJIOM 3a IIOCJIENA0BATEIBHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBHKEHUH C
o Ha4yaJIbHOW CKOPOCTBIO, pABHOW HYJIO. M3ydyeHne ABUKEHUS IAapUKa B BA3KOW KUIKOCTU. VI3yueHne BH)KEHHS Tena,
OpOILIEHHOTO TOPU30HTAIBHO
59 JUHAMUKA
' 2.2.1 [IpuHnun otHOcuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. HeprmanbHble CUCTEMBI OTCUETA




Kon

Koz NpoBepsieMo IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasnesa
ro jJeMeHTa

2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uuu cuil

293 Bropoit 3akon HplooToHa mjis MarepuanabHOM TOYKM B MHepuuanbHOU cucteme otcuéra (MCO). Tperuit 3akoH
HproToHA 17151 MaTepuanbHBIX TOUEK

2.2.4 3akoH BceMupHOTo Tsarotenus. Cuna tspkectd. [lepBast kocmMudeckasi CKopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

296 Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHS CKOJNBXKEHHS M cwiia TpeHus mnokos. Kosdoumment tpenus. Cuna
COINPOTUBIICHUS MPU ABMKEHUU TeJa B KHUIKOCTHU HIIU Ta3e

2.2.7 [locTynaTtenbHOE U BpallaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO Tela

2.2.8 MOMEHT CHJIbl OTHOCUTEIBHO OcH Bpatenus. [1neuo cumnbl. YcnoBust paBHoBecus TBEpaoro tena 8 UCO

2.2.9 TexHuueckue ycTporucTBa: MOAIINITHAKH, IBHKEHUE NCKYCCTBEHHBIX CITyTHHKOB
[IpakTuyeckue paboTel. M3yuenne aukeHHst Opycka MO HAKJIOHHOW IUIOCKOCTH IMOJ JAEHCTBHEM HECKOJIBKUX CHII.

2.2.10 ccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOMIMX B AeOPMHUPYEMOM MPYKUHE U PE3NHOBOM OOpaslie, OT
BEeJTMUYUHBI UX fAedopmarnuu. VccnenoBanue ycloBUil paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHUS

3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1 VIMmyibc MaTepHaTbHOW TOYKH, CHCTEMBI MAaTEPHATTBHBIX TOUEK. VIMITYIIEC CHITBI M ©I3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpaHeHus ummynbca B MCO. PeakTiBHOE BHXEHHE

2.3.3 Pabota cuibl

234 MOIIIHOCTE CHJIBI

935 Kunernueckas SHEprus MaTepHabHON TOYKH. Teopema

2.3 0 KMHETHYECKOW YHEPTUU
236 [lorenunansHas sHeprus. [loTeHunansHas sHeprus ynpyro aegopmupoBaHHol npyxuHbl. [loTeHIManbHas YHEPrus
o TeJsia BOJIM3U MOBEPXHOCTH 3eMIIH
937 [ToTeHIMaTBPHBIE W HETOTEHIIMAbHBIE CHIIBl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYEeCKOH
h DHEPTHUU CHCTEMBI Tell. 3aKOH COXPaHEHHSI MEXaHUIEeCKOM dSHEPTHH
2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexH4ecKkue ycTporcTBa: JBMIKEHUE PaKeT, BOAOMET, KOTIEp, MPYKUHHBIN MUCTOJIET




Kon

Koz NpoBepsieMo IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjaena
ro 3JieMeHTa
2310 [IpakTuueckue paboThI. I/IzzfquHe CBS3M CKOPOCTEH TeJ Mpu Heynpyrom yaape. VccnenoBanue cBsizu pabOThI CUJIBI €
3MEHEHUEM MEXaHUYECKOM 3HEpIuu Tela
3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
311 OcHoBHBIE HOJ'IO)KCHI/IiI MOJICKYJISIPHO-KUHETHUECKO Teopuu. bpoyHoBckoe nBuxenue. [Juddysus. Xapaktep
NIBUOKEHMS U B3aMMOJICHCTBUS YacTHUI] BEIIECTBA
3.1.2 Mojienu CTpOeHHUs Ta30B, KUAKOCTEH U TBEPBIX TeN U OOBSICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE ITUX MOJENen
3.1.3 Macca monekyi. KomndectBo BemectBa. [locrosiHHas ABoraapo
3.1.4 TeroBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus
3.15 Mopeinb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETHYECKON TEOPUH HICAIbHOTO ra3a
31 316 AOCONIOTHAs TeMIepaTypa Kak Mepa CpeJHel KMHETHMYeCKON SHepruu TErIoBOro ABMKEeHMs yacTull rasza. lllkama
' Temmneparyp KenbBuHa
3.1.7 Ypasaenue Kianeiipona — Menneneesa. 3akoH JlanbToHa
318 ["a3oBble 3akoHBI. M30mporieccsl B WICAIbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BELIECTBAa: M30TEpPMa, M30X0pa,
n3o00apa
3.1.9 TexHuueckue ycTpoicTBa: TEpMOMETp, OapOMETP
3110 [IpakTuyeckue paboThl. MI3MepeHne Macchl BO3Jyxa B KJIACCHOM KoMmHarte. McciemoBaHHe 3aBUCHMOCTH MEXIY
[apaMeTpamMH COCTOSIHUSI pa3peKEHHOr0 ra3a
OCHOBbI TEPMOJIMHAMUMKN
3.2.1 TepmonnHaMuyeckas cucreMa. BHyTpeHHsIs SHEprusi TEpMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
3. 3.2.2 KomraecTBo TerioThl U paboTa. BHYTpeHHsIs SHEpTUsi 0JHOATOMHOTO HUJEAIbHOTO Ta3a
323 Bunel Teronepenaun: TEIUIONPOBOAHOCTh, KOHBEKIMS, U3IydeHHe. TemnoéMKocTh Tena. Y aenbHas TerIoEMKOCTb
BelecTBa. Pacu€T konmuecTBa TEMIOTHI PU TEILIONEpeIaye
3.2.4 [lepBbIii 3aKOH TepMOAMHAMHKHU. [IpuMeHeHHWe TepBOro 3aKOoHAa TEPMOJMHAMHKH K H3omporieccam. [ 'paduyeckas




Kon

Koz NpoBepsieMo IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasnesa
ro jJeMeHTa
MHTepIpeTanus paboThl ra3a
395 TennoBele mamuubl. [TpuHnunsl neiictBus TernoBelx MamuH. [IpeoOpa3oBaHus SHEpruM B TEIUIOBBIX MalllMHAX.
Koaddurment nmonesnoro nericteus (nanee — KIT) rermmooit mammasl. [{ukn Kapro u ero KITJ]
326 Bropoii 3akoH TepMoauHaMuku. HeoOpaTumocTh IpoleccoB B mHpupoje. TerioBble JBUraTelid. JKOJOTUYECKHE
POOJIEMBI TEIIOAHEPTETUKU
3.2.7 TexHuueckue ycTporuCcTBa: IBUTATEIh BHYTPEHHETO CTOPaHHsl, OBITOBOI XOJIOAMIBHUK, KOHAUIIMOHED
3.2.8 [IpakTuueckue padboTsl. i3MepeHune yaenbHoi TemI0EMKOCTH
ATPEI'ATHBIE COCTOSAHNA BEIHLIECBA. ®A30BBIE [TEPEXO/bI
331 [lapooOpa3zoBanue U KoHJeHcauus. VcnapeHue W KuneHue. YJelbHas TemjaoTa mnapooOpa3oBaHUs. 3aBHCHMOCTh
TeMIepaTypbl KUIEHUS OT 1aBICHUs
3.3.2 AOCOIOTHAS M OTHOCUTENIbHASI BIAXXHOCTh BO3yxa. HacklmmeHHbIi map
333 Tépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONMS CBOMCTB KpucTauioB. JKHIKHE KPHUCTaJUIbIL.
3.3 CoBpeMeHHbIE MaTepHalIbl
3.34 [1naBneHye M KpUcTaUIM3aLus. Y JesibHas TerioTa riasineHus. Cyonumanus
3.35 YpaBHEHME TEII0BOTo OanaHca
336 TexHuueckue yCTpOWCTBA: THTPOMETP M MCUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOJIYYEHUS COBPEMEHHBIX
MaTEepHaJIOB, B TOM YMCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUHT
3.3.7 [IpakTryeckue paboTel. Mi3Mepenue BIaXXHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 DJIEKTpU3alus TeJl. DIEKTPUUECKUH 3apsi. [[Ba BUa 3JEKTPUUECKUX 3apsiioB
4.1.2 [ [poBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN
4.1 4.1.3 3aKOH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
41.4 B3aumoneiicTeue 3apsioB. 3akoH Kynona
415 OnexTpuueckoe mnosie. Hampspk€HHOCTB anekTpuyeckoro noss. [IpuHiun cynepno3unuu. JIMHUM HanpsoKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




Kon

Koz NpoBepsieMo IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjaena
ro 3JieMeHTa

4.1.6 PaGota cun anekTpoctaruyeckoro nois. [lorenmnuan. Paznocts noTeHnnaios

4.1.7 [[pOBOIHUKY U AMDIIEKTPUKHU B IOCTOSHHOM 3JIEKTPUYECKOM noJie. J(uanekTpuueckas IpOHULIAEMOCTh

4.1.8 DnekTpoéMKocTh. KoHeHcaTop. DneKTpoEMKOCTD MIJIOCKOTO KOHAEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHIEHCATOpa

419 TexHuueckue ycTponcTBa: 9JEeKT130c1<on, ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHHE IEKTPOIPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTEP

4.1.10 [IpakTrueckue paboTsl. U3mMepenne 31eKTpoEMKOCTH KOHIEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 Y cl10BHS CYIIIECTBOBAHMS IOCTOSIHHOTO AJIEKTpUYecKoro Toka. Mcrounuku toka. Cuna toka. IlocTosHHBIN TOK

4.2.2 Hanpspokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3 DIIEKTPUYECKOE COMPOTUBIIEHUE. Y IEJIbBHOE CONPOTUBIICHUE BEILIECTBA

4.2.4 [locnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHNE POBOIHUKOB

4.2.5 PaboTa snekTpuyeckoro Toka. 3akon J[xoyns — Jlenna

4.2.6 MOIIHOCTD JEKTPUIECKOTO TOKA

427 hileKTpoABIKYyIIas cuia (nanee — 9/1C) n BHyTpeHHee CONpOTHBIEHHME UCTOYHMKA TOKa. 3akoH OMa Juisd MOJIHOMN
(3aMKHYTOI) 371eKTpuueckoil nenu. Koporkoe 3ambikanue

49 4128 OJEKTPOHHAs MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBIIEHMS METAUIOB OT TEMIEPATYypHI.

CBepXnpoBOIUMOCTD

4.2.9 DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA AEKTPOHHBIX ITyYKOB

4210 [TonynpoBonnuku. CoOcTBeHHass M TNpHUMECHass MPOBOJUMOCTh HOIYHNpoBoAHHKOB. CBoiicTBa P-N mepexoja.
[los1ynpoBOTHUKOBBIE TPUOOPHI

4211 JNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINSL. DIEKTPOIN3

4212 DJIEKTPUYECKUH TOK B razax. CaMOCTOSATENIbHBIN U HECAMOCTOATENbHBIN pa3psaa. Pa3inyHble TUITBI CAMOCTOSITELHOTO

o paspsga. Momaus. [lnazma

TexHuueckue ycTpoiicTBa: amMrepMerp, BOJIBTMETpP, PEOCTaT, UCTOYHUKM TOKA, 3JIEKTpOHArpeBaTelbHbIe MPUOOPHI,

4.2.13 PIICKTPOOCBETUTENIbHBIE TIPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIH THOA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,

[TOJTYITPOBOTHUKOBBIA N0/, TaTbBaHUKA




K Koxn
o NpoBepsieMo IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjaena
ro 3JieMeHTa
[IpakTryeckue paboTel. M3yueHne cMemaHHOro CoeIMHEHMs pE3UCTOPOB.
4.2.14
N3mepenne 3/1C ncTOYHMKA TOKA U €r0 BHYTPEHHETO conpoTuBIeHus. HabGmoaenne anexTpoaunsa
11 KIIACC
K Kon
o NpoBepsIeMOro IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
pasjena
JJIeMEeHTa
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA
43.1 [locTosiHHbIE MarHUTHI. B3anMoelicTBre NOCTOSSHHBIX MarHuTOB
432 MarnutHoe mnosne. Bexkrop mMarHuTHOM MHAyKUMH. I[IpuHiun cyneprnosuuuu. JIMHUM MarHUTHOW WHAYKIUU.
KapTuHa nuHMI MAarHUTHON MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB
433 MarauTHoe 1oje NpoBOJHUKA ¢ TOKOM. KapTuHa JMHUI 1O JJIMHHOTO NMPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IPOBOJHMKA, KaTYHIIKU ¢ TOKOM. OnbIT Opcrena. BzanmonelictBue NpoBOAHUKOB C TOKOM
4.3.4 Cuna Ammnepa, €€ MOlyJIb U HaIlpaBJIEHUE
4.3 435 Cuna Jlopenua, e€ Moaysb U HamnpasieHUe. [[BI)KEHNE 3apsyKEHHOM 4acTUIbl B OAHOPOJHOM MarHUTHOM IIOJIE.
o Pabota cuisl Jloperia
4.3.6 SIBIEHNE IEKTPOMAarHUTHOM HHIAYKIIMH
4.3.7 [loTOK BEeKTOpa MArHUTHON MHAYKLNN
4.3.8 O/1C nHAyKIMK. 3aKOH IEKTPOMAarHuTHOW MHAYKIMK Papanes
43.9 BuxpeBoe anextpuueckoe nojie. 9JJC UHAYKIUU B MPOBOJAHUKE, JBHKYIIEMCS MOCTYNATEIbHO B OJTHOPOJIHOM
MarHMTHOM I10JI€
4.3.10 [TpaBuio Jlenma




Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjaena
3J1eMeHTa

4.3.11 NHIyKTUBHOCTD. SIBNeHue camouHaykuun. DJIC caMOuH yKIII

4.3.12 DHEPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 JIEKTPOMAarHUTHOE TI0JIe

4314 TexHuueckue yCTPOWCTBA: MOCTOSHHBIE MArHMTBI, 3JIEKTPOMAarHUTHI, AJIEKTPOJBUraTeNlb, YCKOPHUTEIH
HJIEMEHTAPHBIX YaCTHUL], UHAYKI[MOHHAs 11€Yb

4315 [IpakTuueckue paboThl. M3yueHne MarHUTHOTO MOJISE KaTyIIKU ¢ TOKOM. VccnenoBanue 1eicTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM. McciieioBanue siBI€HUS 371€KTPOMAarHUTHONW MHTYKIIMU

5 KOJIEBAHU S U BOJIHBI
MEXAHWYECKUE 1 JIEKTPOMATI'HUTHBIE KOJIEBAHUA

511 Konebarenpras cucrema. CBoboauble kKonebanus. ['apmonndeckue kosebanus. [lepuon, gactora, aMIuTyaa u
(aza konebanui

5.1.2 [ Ipy>kxnHHBIN MasTHUK. MaTeMaTH4eCKUi MasiTHUK

513 YpaBHeHHE rapMOHUYECKUX KoJIeOaHuH. Kunemarnueckoe
1 TMHAMHUYECKOE ONHCaHHe KOoJIeOaTeIbHOTO IBUKEHUS

514 [IpeBparieHre 3Hepruy Npyu rapMOHNYECKUX KoneOaHusaX. CBsA3b aMIUIUTYAbl KOeOaHUI UCXOIHOM BEIMYMHBI C
AMIUTUTY/aMHU KoJieOaHuM €€ CKOPOCTH M YCKOPEHUs

51 515 KoneOarenbHblii  KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJE€OaHUS B HJCAIBHOM  KOJIeOaTeIbHOM

KOHTYpE. AHAJIOTHS MEX]ly MEXaHUYECKUMH U JIEKTPOMAarHUTHbIMU Kosebanusamu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEHHUs PHEPTUH B HJICAIbHOM K0JIeOAaTeIbHOM KOHTYpe

517 BriHyX1eHHbIE MexaHnuyeckue koieOanus. Pezonanc. PesonancHast kpuBasi. BeIHyX/1€HHBIE 3JIEKTpOMarHUTHBIE
KoJIe0aHuUs.

518 [IepemenHbI TOK. CHHYCONJAIBHBIN IEPEMEHHBIN TOK.

5.1.9 MOIIHOCTb IEPEMEHHOIO TOKA. AMIIUTYIHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAPSYKEHUS
Tpanchopmarop. [IpousBoacTBo, nepenada v nNoTpeOIeHUE SIEKTPUUECKON HHEPrUH. DKOJIOTHYECKUE PUCKHU

5.1.10 [IpY I[IPOU3BOJICTBE 3JIEKTPUUECKON 3Hepruu. KynbpTypa HCNONb30BaHUS 3JIEKTPOIHEPIMU B IOBCEIHEBHOM

KU3HU




Kon

Kon NpoBePsIEMOro IIpoBepsieMble 31eMEHTBI CO/IePKAHUS
pasnesa
Jj1eMeHTa
5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, dJIeKTpUISCKUN 3BOHOK, JIMHUM JJICKTpoIepeaq
[IpakTuueckue padboThl. McciienoBanue 3aBUCUMOCTH Mepro/ia MaNbIX KoJeOaHUi Ipy3a Ha HUTHU OT JAJIMHBI HUTH
5.1.12 1 Macchl rpy3a. VccnenoBanue nepeMeHHOro TOKa B IENH U3 MOCIEA0BATEIbHO COSAMHEHHBIX KOHJEHCATOPa,
KaTyIIKA U PE3UCTOpPa
MEXAHWYECKHUE N S3JIEKTPOMATI'HUTHBIE BOJIHbI
501 MexaHU4ecKnue BOJIHBI, YCIOBUsI pactnpoctpaneHus. Ilepuon. CxopocTe pacmnpocTpaHEHHs] W JJIMHA BOJHBI.
[lorepeyHble U TPOAOIBHBIE BOTHBI
5.2.2 HNHutepdhepennius u qudpakius MEXaHUIECKUX BOJIH
5.2.3 3Byk. CkopocTs 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp 3Byka
524 OJIEKTPOMArHUTHBIE BOJIHBL. YCJOBHUS M3JIY4€HHUS OJCKTPOMArHUTHBIX BOJH. B3auMHas opueHTaius
5.2 BeKTOpOB E, B 11 v B 371eKTpOMaruuTHOMN BOJIHE B BaKyyMe
505 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, MpeJOMIICHUE, Mojspu3anus, Audpaxius, UHTephepeHLus.
CKOpPOCTB JIEKTPOMArHUTHBIX BOJTH
5.2.6 [I1kana 3eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [TpuHIMTIBI paAMOCBSI3U U TEIEBUCHUA. Pannonokanus. DIIeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpe/Ibl
528 TexHuueckue ycTpoiicTBa: My3bIKalbHble HHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUarHOCTUKA B TEXHUKE U MEAMIIMHE,
panap, paauonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-neup
OIITUKA
5.3.1 [IpsiMmosinHEeitHOE pacipocTpaHeHHe CBeTa B 0OJJHOpOIHOM cpeze. JIyu cBera
532 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300paxeHui B MIIOCKOM 3epKaie
5.3.3 [Ipenomiienne cBeTa. 3aKOHBI TPEOMIIEHUS CBeTa. AOCOIOTHBIN MOKa3aTeab NpeIoMIICHHS
5.3 534 [TonmHOe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJHOro BHYTPEHHET0 OTPaXeHUs
5.35 Jlucnepcus cera. CrnoxkHBIN cocTaB Oenoro ceera. L{Bet
CoOuparone ¥ paccerBaroniye JUH3bl. ToHkas nuH3a. DOKycHOE pacCTOSHUE M ONTHYECKass CHJIa TOHKOH
5.3.6 3Bl [locTpoeHue M300pakeHUi B COOMpPAIONIMX M pacceuBaromuX JuH3aX. DopMyna TOHKOW JIMH3BI.

VBenuueHue, JaBacMoe JIMH301




Kon

Kon NpoBePsIEMOro IIpoBepsieMble 31eMEHTBI CO/IePKAHUS
PIIACTA  , temenra
5.3.7 [Ipeaenbl TpUMEHUMOCTH T€OMETPUIECKON ONITUKH
538 uTepdepenius cera. KorepeHTHble HMCTOYHMKM. YCIIOBHMSI HAOMIOJEHHUS MaKCUMyMOB U MHUHMMYMOB B
MHTEP(HEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB
539 Jludpakus csera. JuppaknuonHas pemeéTka. YciaoBue HaOMIOACHUS TIaBHBIX MAaKCUMyMOB TpPH TaJCHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKLIUOHHYIO PEIETKY
5.3.10 [lonspuzanus cera
5311 TexHuueckue ycTpoWCTBa: OUKHM, Jyna, (oToanmapar, HPOEKLHMOHHBIN ammapar, MHUKpPOCKOIN, TeJIeCKOIl,
BOJIOKOHHAs ONITHKA, AU(PpaKIMOHHAs peIéTKa, MOJIIPOU]
5312 [IpakTryeckue paboTel. MizMepenue mokaszarens npeaoMieHus. McenenoBanne cBOWCTB N300paKEeHHI B JTMH3AX.
HabntoneHue nucnepcuu cBeTa
SJIEMEHTHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU
6.1 ['paHMIIBI TPUMEHUMOCTH Kjaccuueckoil mexaHuku. [locTynmaTsl T€OpUM OTHOCHTEIBHOCTU: WHBAPUAHTHOCTD
6 MOJTyJISl CKOPOCTH CBETa B BaKyyMe, IIPUHIIAIT OTHOCUTENILHOCTH DHHINTEHHA
6.2 OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAIIEHUE JTUHBI
6.3 JHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsI3b Macchl C 3HEpruel 1 UMITyJIbCOM CBOOOHOM YaCTULIbl. DHEPTHsI TOKOS CBOOOIHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
711 @®ortonsl. opmyina [1nanka cBs3u sHEeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA
7.1.2 OTkpeiThe U uccienoBanue porordpdexra. OnbiTel A.I'. Ctonerosa. 3akoHb! poTodddexra
7.1 7.1.3 Ypasuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuia» hortoddpdexra
7.1.4 JlaBnenue ceera. OnbiTel I1.H. JleObeneBa
7.1.5 XUMHUueckoe IeHCTBHUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: OTOIIEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOIUO
79 CTPOEHHME ATOMA
' 7.2.1 Mopenb aroma Tomcona. OnbiTel Pesepdopia mo uccnenoBanuio cTpoeHus: atoma. [lmanerapHas Moelb aToMa




Kon

Kon NpoBepsieMoro IIpoBepsieMble 31eMEHTBI CO/IePKAHUS
pasjaena
Jj1eMeHTa

799 [loctynatel bopa. U3nyuenue u morsiouieHre (OTOHOB MPU MEPEXoJ]ie aTomMa C OJHOTO YPOBHS SHEPIUU Ha
npyroii. Buasl ciektpoB. CriekTp ypOBHEW SHEPrUM aToMa BOJ0OpO/1a

723 BoaHoBeie cBolicTBa yactuil. Bonnsl ge bpoitis. KopnyckynsapHo-BosiHOBOW ayanu3M. Judpakius 31eKTpoHOB
Ha KpUCTajlIax

724 CrioHTaHHOE M BBIHYKJEHHOE U3TTy4eHHe. Y CTPONCTBO U MPUHIIUII PabOTHI Jiazepa

7.25 TexHuyeckue ycTpoicTBa: CIEKTPAIbHBIM aHAINU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6 [IpakTrueckue padoTel. HabmroaeHue TMHEHYaToro crekTpa

ATOMHOE s/1PO

7.3.1 MeToabl HAOMIOCHUS U PETUCTPAIIUN DJIIEMEHTAPHBIX YaCTHII

739 OTtkpbiTHe paanoakTuBHOCTU. OnbiThl Pesepdopna mo ompeneneHuio coctaBa pajlOaKTUBHOTO H3Iy4EHUS.
CBoiicTBa anb(a-, 6eTa-, raMMa-u3TydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbIE OPTaHU3MBbI

733 OTkpbITHE TIPpOTOHA M HeWTpoHa. Hykionnas moxens siapa [eiizenOepra — MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oromnsl

734 Anbda-pacnan. DIEeKTpOHHBIH M TO3UTPOHHBIN Oera-pacnaa. ['amma-uznydeHue. 3akOH pagHMOaKTUBHOIO

7.3 pacrnaga

7.3.5 OHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa

7.3.6 AnepHsle peakuuu. JlenieHne U CUHTE3 sAEp

737 S nepHblit peaKT(ip. Tepmosinepublii cuaTe3. [1po0aeMbl U NEPCHEKTHBBI SAEPHON SHEPreTUKH. JKOJIOTHYECKHE
ACTIEKTHI SJIEPHOM YHEPreTUKU

7.3.8 JneMeHTapHble YacTHIbl. OTKpbITHE TO3UTpOoHA. PyHIaMEHTalbHbIE B3aUMOJICHCTBUS

7.3.9 TexHuueckue ycTpoiicTBa: 103UMETp, kamepa BuibcoHa, siaepHblil peakTop, aToMHas bomba

7.3.10 [IpakTuyeckue padotel. MccnenoBanue TpekoB yacTUIl (110 TOTOBBIM (oTorpadusim)

DJIEMEHTHI ACTPO®U3UKU
8 8.1 Bun 3Bé3qH0r0 HeOa. Co3Be3us, spKue 3BE3/bl, MJIAHETHI, UX BUAUMOE JABHKEHHE
8.2 Conneuynas cuctema. [lnanersl 3emMHON rpynmbl. [ImaHETHI-TUTaHTBl U UX CIYTHUKH, KapJIMKOBBIE IJIAHETHI.

Maibie Tesra COTHEUHOU CUCTEMEI




Kon

Koxn
NpoBePsIEMOro IIpoBepsieMble 31eMEHTBI CO/IePKAHUS
pasnesa
Jj1eMeHTa
8.3 Comnnue, ¢potocdepa u atmochepa. ConHeuHas aKTUBHOCTh
8.4 M crounuk sHeprun CoJiHia v 3BE311

3BE3bI, MX OCHOBHBIE XapaKTEPUCTHKHU: Macca, CBETHUMOCTb, paJAMyC, TEMIIEpaTypa, HX B3aUMOCBS3b.
8.5 JlnarpaMma «CHEKTPaJIbHBIM KJacC — CBETUMOCTbY». 3BE3/bl IJIABHOM I10CIIEOBATEIbHOCTU. 3aBUCHUMOCTh
«Macca — CBETUMOCTb JJIs 3BE3/1 II1aBHOM MOCIEA0BATEIbHOCTH

BHyTpeHHee cTpoeHue 3BE311. COBpEMEHHbIE IPECTABICHUS O NIPOUCXO0XKAECHUH U dBoronuy ColHLa U 3BE3.

8.6 .
JTarbl KU3HU 3BE3]T

87 Muneunsiid [Iyte — Hama 'anaktuka. CniupanbHas cTpykTypa [anakTuku, pacnpeneneHue 3BE3[, ra3a U MbLIN.
[Tonoxenne u nerxenne Connma B ['anakruke. [lnockas u cheprudeckas noacucreMs I anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX TATAKTHK

8.9 Bcenennas. Pacmmmpenue Bceenennoii. 3akon Xa06isa. Pasberanue ramaktuk. Bo3pact u paguyc BceenenHoit,

' Teopus bonbiioro B3psiBa. Mogens «ropsueit BeenenHony. PennkToBoe n3nydeHue
8.10 MacitabHast cTpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUU

MPOBEPAEMBIE HA ET'3 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOMW OBPA30BATEJ/JIbHOM ITPOTPAMMBI CPEJAHETO
OBIIEr'0 ObPA3OBAHHUA

Kon
IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJbTAaTaM OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NMPOrpaMMbl
NpoBepsieMoOro
POBED cpeaHero o01ero o0pazoBaHus
TpeOoOBaHMS
1 CdopMHUpOBaHHOCTH YMEHHI pacrio3HaBaTh (GU3HUECKHE SIBICHUS (TIPOIECCHI) U OOBACHITH MX Ha OCHOBE M3YyYECHHBIX
3aKOHOB




Kon
MPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
cpeHero oo1ero oopa3oBaHus

BJIEI[[GHI/Ie OCHOBOIIOJIararomuMun (1)I/I3I/I‘-ICCKI/IMI/I IOHATHUAMU U BCIIMYHMHAMH, XaAPAKTCPUIYIOIIUMU (bPISI/I‘-IeCKI/IC

MPOLIECCHI

CdhopmupoBaHHOCTH YMEHHI IPUMEHATH 3aKOHBI KJIIACCUYECKON MEXaHHUKH, MOJICKYISIPHON (DU3UKHU M TEPMOTUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (DM3MKM JUIsl aHalIM3a M OOBSICHEHUS SBICHUN MHKPOMHpPA, MAaKpOMHpa M MEraMupa,
pasnuyath ycloBUSl (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMAaTh BCEOOIIUI XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB W OTPAaHWMYEHHOCTHh WCIOJIB30BAHUS YACTHBIX 3aKOHOB; aHAIM3HPOBATh (HU3HUYECKUE
IIPOLIECCHI, UCIIOJIB3YS OCHOBHBIE TTOJIOKEHUS, 3aKOHBI

M 3aKOHOMCPHOCTHU

ChopmupoBaHHOCTH YMEHHUS pa3InyaTh YCIOBUS MIPUMEHUMOCTH Mojieel (pU3NUecKX Tell U MPOIecCOB (SIBICHHI)

CdopMUpOBaHHOCTH YMEHHUSI pelIaTh pacyETHBIC 3a/1a4 C SIBHO 3aJJaHHON M HESABHO 3a/IaHHON (DPM3HYECKON MOJIEIBIO:
Ha OCHOBAaHWHU aHajW3a YCJIOBHUS BBHIOMpPATh (PU3HUECKHME MOJENIM, OTBEUAIolIde TPEOOBAHUSAM 3aJaud, MPUMEHSTH
(hopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNAThl (PU3UYECKUX TEOPHl MPU UCTIOIH30BAHUN MaTEeMaTHYECKIUX METOJI0B
pemieHust 3agad, NPOBOJAUTH PACU€Thl HAa OCHOBAaHUM MMEIOLIUXCS JIAaHHBIX, aHAJIU3UPOBaTh PE3YJIbTaThl

Y KOPPEKTUPOBATh METOJIbI PEIIEHUS ¢ YYETOM IOJIYYEHHBIX PE3YJIbTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyrOIIME NMPUMEHEHHUS 3HAHUM U3 pa3HbIX pa3JesioB LIKOJIBHOTO Kypca (PU3UKH,
a Tak)Ke MHTETpaluy 3HaHWW U3 APYTHUX NPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA: BBICTPAUBATH JIOTHUECKYIO LIETIOYKY

paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (pI/I3I/I‘{eCKI/IC SABJICHUA

Brnanenne oCHOBHBIMH METOJIaMH HAayYHOT'O TIO3HAHUS, UCIOJIb3yEMbIMU B (PU3UKE: IPOBOJUTH MPSIMbIE U KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEJMYHMH, BbIOMpas ONTUMAaJbHBIA CIOCOO HM3MEPEHUs M HUCIHOJb3YS W3BECTHBIE METOJbI
OLIEHKH MOTrPEUIHOCTEN U3MEPEHU, TPOBOJUTH HCCIIEI0BAHNE 3aBUCUMOCTEN (PM3NYECKUX BEIMYHUH C UCIIOJIb30BAHHEM
IOPSMBIX M3MEpPEHHH, OOBACHATH IMOJNYYEHHbIE PE3YyJbTaThl, MCIONB3YS (PU3MUYECKHE TEOpPHUH, 3aKOHBI W MOHATHS, U
JenaTh BBIBOJBI; COONIIONATH MpaBuia O€30MacHOro TpyAa NpPU MPOBEACHUH MCCIEJOBAHUN B paMKax y4eOHOTO

AKCIIEPUMEHTA U Y4eOHO-UCCIIEIOBATENbCKOM AESITEIbHOCTH C UCIIOJIb30BaHUEM HU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB




MPoBePSIEMOro
TpeOOBaHNS

Kox

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
cpeHero oo1ero oopa3oBaHus

1 J1ab0paToOpHOro 000PYyIOBAHUS

ChopmupoBaHHOCTh YMEHUN aHATM3UPOBATH U OIEHUBATH MOCIIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOW EATEIHHOCTH
YeNIOBEKa, CBS3aHHOW C (U3MYECKUMHU MPOIECCAMH, C TMO3UIMN IKOJIOTUYECKOW 0e30MacHOCTH; MPEICTaBICHHUA O
paloHaIbHOM MPUPOJONONIB30BAHUM, a TaKXKEe Pa3yMHOM HCIOJIb30BAaHUM JOCTHUKEHHU HAYKH M TEXHOJOTHH Ui

L[anLHeﬁmero Pa3BUTHA YCIIOBCUYCCKOI'O O6H.I€CTB3

OBnazeHne pa3aUYHBIMU CIIocoO0amu paboThl ¢ MH(pOpManued (U3NYECKOro COAEPXKAHUS C HUCIIOJIB30BAHUEM CO-
BPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUN KPUTHUECKOIO aHAIW3a M OLEHKH JIOCTOBEPHOCTHU

noJiydaeMoit nudopmanuu

10

C(bOpMI/IpOBaHHOCTb YMGHI/Iﬁ IMPUMCHATL OCHOBOIIOJAraromue aCTPOHOMHYCCKHC IIOHATHSA, TCOPHH M 3aKOHBI JIA

aHajau3a M OO0BbSCHEHUS (1)I/I3I/I‘IGCKI/IX mponeccoB, MpOUCXOAAINNX Ha 3Bé3,I[aX, B 3BE3HBIX CHUCTEMAX, B MCKTAJIaKTHU-

4eCKOH cpejie; ABUKEHHs HEOECHBIX TeJ, IBOIIOLMNH 3BE3/1 U BeeneHHon

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrtpoabsnbsie IIpakTnueckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
. bubmuorexa [JOK
1.1 H
AYIHBIE METOR HOSHAIA HpHpOAH 6 https://m.edsoo0.ru/f16b68d7
Htoro no pazneny 6



https://m.edsoo.ru/f16b68d7

Pa3nean 2. MEXAHUKA

2.1 KuHeMaTnka 10 E;Ifg;;?:;igg}:mb%d?

22 Jlunamuxa 10 555522?:;158}:1%6%7

2.3 Craruka TBEpIOrO Terna 5 ngi/lj;fg;gg}:mbGSd?

2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 ng;?;ﬁf;ig S/I]fl@begw
Hroro no pazneny 35

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJICKYJISIPHOKUHETUYECKON TEOPUH 15 bubmorexa [JOK
' yp P https://m.edso00.ru/f16b68d7
bu6nmoreka [JOK
3.2 TepmonnHamuka. TenioBbie MalIMHbI 20 httos://m.edsoo.ru/fL6b68d7
33 ArperatHble cocTosiHUS BenlecTBa. da3oBbie 14 bubmuorexa [JOK
' HEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. 9JIEKTPOJIUHAMUKA
bu6mmorexa [IOK
41 ueKTpirieckoe noje 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
4.3 ToKH B pasHHBIX Cpesax 6 https://m.edso00.ru/f16b68d7
Hroro no pazgeny o4



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

Paznea 5. PU3HNUYECKHAN MPAKTUKYM

. bu6mmoreka [IOK
>l DusHeCKHi MpaKTHKyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [IOK
Peseparioe pems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



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

11 KIIACC

KounuecTBO 4acoB DJIEKTPOHHBIE
HaunmMeHoBaHMe pa3ieioB U TeM uudposbie
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[ToBTOpEeHUe 7 1
Paznen 1. DJIEKTPOJJUHAMUKA
bubmuorexa [JOK
11 Marsmrioe nose 14 https://m.eds00.ru/39859ef1
bubmuorexa [JOK
1.2 DJICKTPOMATHHTHAS MHYKINA 13 1 https://m.edso00.ru/39859ef1
Htoro no pazneny 27
Pasznen 2. KOJIEBAHUS U BOJIHBI
bubnuoreka [IOK
2.1 Mexanuecie konedannus ! https://m.eds00.ru/39859¢f1
bu6nuoreka [IOK
2.2 12
DIEKTPOMATHHTHBIC KONCOARNHA https://m.edso0.ru/39859f1
53 MexaHU4YeCcKUe U IIEKTPOMArHUTHBIE 13 1 bubnmnoreka [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
bu6nuoreka [IOK
24 Onia 23 . https://m.eds00.ru/39859¢f1
Hroro no pasneny 55

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH



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

bu6nuoreka [JOK

3.1 Ocrospt CTO > https://m.eds00.ru/39859f1
Uroro no pazneny )
Pa3znen 4. KBAHTOBAS ®PU3UKA
. bubmuorexa [JOK
4.1 KopmyckysipHO-BOJTHOBOM JTyalu3m 10 https://m.edsoo.ru/39859f1
bubnnoreka IIOK
4.2 Pusnka aroma S https://m.eds00.ru/39859¢f1
43 @du3uka aTOMHOTO S/1pa U 3JIEMEHTapHBIX 5 bubmuorexa [HOK
' 4acTHUI] https://m.edsoo.ru/39859ef1
Wroro mo paszneny 20

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnnoreka IIOK
A1 12
) DneMeHTHl aCTPOHOMUU U acTPOPU3UKU httos://m.edsoo.ru/39859f1
Uroro no pazneny 12
Pazzen 6. PUSHUYECKHUH MPAKTUKYM
. bubmuorexa [JOK
01 USHICCKHII MPAKTHKYM 33 16 https://m.eds00.ru/39859ef1
Hroro mo paszneny 33
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucrematusanusa 1 0000IIeHne
71 MIPEAMETHOIO COJAEPIKAHMS U OIIbITA 5 bu6muoreka [JOK

NesITebHOCTH, IPUOOPETEHHOTO TPU
n3yueHnu kypca ¢usuku 10 — 11 kmaccon

https://m.eds00.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
https://m.edsoo.ru/39859ef1

Uroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

165

16

bu6nmoreka [IOK
https://m.edso0.ru/39859ef1



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




