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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTaHusi U KoHuenuun
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh H3YUYECHHSI TEM U PA3EIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUS OOYHAIONIUXCS CpeJACTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO0 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUTAHHUPYEMBIE PE3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOyYaroIIuXCs, OCBOMBIIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€HHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI IO T0J1aM 00YUYCHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpamMMa mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAasl B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, H3y4aeMbIX XHMHEH, Ouoyoruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMHU CBoWcTBaMHU. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CpeHEr0 00IIEro 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NpeaIoaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoen npuknaonon nanpasiennocmu. Kypc ¢uszuku yriny0iaE€HHOro YpOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS JIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanudd (PU3MYECKOrOo TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
IPOBOJSATCS B Mpoliecce u3ydeHus paszzgena (temsl). [Ipu stom mon pabGoramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX pabOT W MpakTUKyMa MpelCTaBleHa €IMHBIM TepeyHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYarOUIMMHCS YMEHHUSIMU MPOBOJUTH TIPSIMBbIE M KOCBEHHBIE
U3MEPEHHUs], UCCIEAOBAHUS 3aBHCHUMOCTEH (DU3UYECKUX BEIMYHUH U IOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJjaHUsl Ha OOBICHEHUE/TIPEICKa3aHhe MPOTEKAHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUI0 YYEOHOTO Ipoliecca Kypc (U3UKH YIrIyOJaE€HHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpaMme 1Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECHeuMBAEeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHKE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUU U HAyYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3UUYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
OMpeIeNICHHs] TOCTOBEPHOCTH MOJYUYCHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpenmera «®Duszuka» Ha YpOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUsl B Ipollecce MOo3HaHus mnpuposl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHON HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ LHU(poBoK nabopatopueit no Qusuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

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.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIsl KHHEMATHUECKUX XapaKTEePUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY M
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

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

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

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHOM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Frp(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 CHIIbI OTHOCUTEIBHO OCH BpaumleHus. Ilmedo cuiel.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuunanbHast sHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHnManbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOU
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalicHUs KUHETUYECKOM W NOTEHIMAJIBHONW 3HEPruil INpu
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

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 KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUsI TOTEHIMAIIBHON YHEPTUU MPYKUHBI ¢ PaOOTOMN CHJIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnYeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepsl MoJekyna (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre mpouecca YCTAaHOBJIEHHS TEIUIOBOTO PABHOBECUS  IIPHU
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU 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
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.



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

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXX€HUE JUIsi BHYTPEHHEH DHEPTUMU.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BElIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHUs
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 CUCTEMBL.

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 Tea K 0osiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BAHUS TEIUIOBBIX JBUTaTenen. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
WCIIOJI30BaHMEM TETUIOBOTO HAacOca, YTUIIU3AIUs OMOOPTraHUYeCKOTO TOILIUBA JIJIs
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.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa30BaHUA.

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. AOCOIIOTHAs U OTHOCUTEIIbHAS BIIAXKHOCTD.

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

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedhopmariuii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEepUAIIbI.

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 UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIbJA.

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  Jedopmanuu  pe3uHOBOro odpasma  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 JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OQHOPOIHOE DIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIIOB ISl  DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, 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 JMHUN HanpsHKEHHOCTH JITHX TOJIEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
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.

DNEeKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAgu
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpuueckux meneil. [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 Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

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 COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXY MOJIOCAMH MCTOYHHMKA 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.

YBenudeHue npejiesia u3MepeHus amnepMerpa (BoJabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA 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
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHnu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HabGnrogenue snekrponnsa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKYU JUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUYMH, NPOBEpPKA NPEIJOKEHHBIX THUNOTE3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

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



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHallOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C UCHOJIb30BAaHUEM 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, napoBasi TypOuHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

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 (TIPSIMOrO MPOBOJHUKA, 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 Beuectse. DeppoOMarHeTUKy, napa- U THaMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

Kaptnna  nuHHMA  WMHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO 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.

[eiictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

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. dnexmpomacHumnas uHOYKYus.

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. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) 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 TTOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[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 BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCHUMOCTH NIEPUOJIA MaNbIX KOJIEOaHUM 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
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHLHON MOJIENIN MPY>KUHHOTO 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. Inexkmpomaznummnule Kojiedanus.

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

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM 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 IEPEMEHHOIO 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 IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopenb JTMHUY 3TIEKTPONEPENAYN.

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 LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HWE, MpelIoMIIeHHWEe, HHTepdepeHuus u
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTaIMsi BEKTOPOB B 3JIEKTPOMATrHUTHOM 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.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTONIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

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

Oo6napyxeHue nHHPaKpacCHOTO U YIbTPAPUOIETOBOTO U3ITYICHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHusl. OTHOCUTENBHBIN MMOKa3aTelb npenoMiieHus. [10cTOSHCTBO 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.

IlonHoe BHyTpeHHEe oTpakeHHE. IIpenenbHbIil yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast crnoco6HocTh. ['1a3 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 knaccuuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA U TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HabGnrogeHnue nojJHoOro BHyTPEHHETO OTpakeHHs. Moenb CBETOBOA.

HccmemoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHuUsi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubpl  IIPUMEHMMOCTHM  KJIacCMYeCcKoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PENSATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa MW DHEPrUU  PEISTUBUCTCKUX dYacTuil (T
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMemieHus Buna. 'unoresa [1nanka 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 OTpaxarollyr 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.

Crneunduka uzmeperuit B Mukpomupe. COOTHOUIEHUSI HEONPEeIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [l1anka Ha ocHOBe uccienoBadus horodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPEXo0Jie 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 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOnroienue IMHE4aToro cnekTpa.

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.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuiibl. Jledext maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertone! perucTpaluy U UCCIIETOBAHUS DIIEMEHTAPHBIX YACTHUL.

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

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusm).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpuMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajJaKkTHUK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYNKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

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] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  U3MEPEHUM, MCCIEHOBAHWNW  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTU3alus COIEpKaHUs paslienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B OJKOHOMHYECKOW, 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
bu3nueckoil Teopuu, posib (HU3NIECKON Teoprur B POPMUPOBAHUU MPEACTABICHUMI
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUIHMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JIBW)KCHUS B JKMBOW MNPHUPOAE, OKOJOTHYECKME PHUCKUH TIIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

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

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTATENb SIKOOM, reHepaTop MEepeMEHHOro TOKa, MHIYKIUMOHHAs Ieub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



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



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoro mpeaMera «Dusnka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUM B OKpyXKalolleh cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN NE€ATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MOHITHIMU U METOIAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJAO0B ITO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTrHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs MHGPOpMaK (HU3HUUECKOr0 COJEpKaHUs
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (opMaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKH H BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBHHA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO AIPYIAUIMU B 001aCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHHMMATh OMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax NeATeIbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, aOCoNOTHO ynpyras naedopmanus, aOCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJbl KHHEMAaTUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXAaHWYECKOW JIHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM DHEPIrUEN TEIUJIOBOTO JBUKEHUS WM KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—KianeiipoHa, mNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuy NPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYEeCKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBMDKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON THIIOTE3bL: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa H©  y4eOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHarolmeld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl U KOPPEKTHPOBATH METONBI PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOI HAa U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUMCKUX M 3apyOekKHBbIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYCHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  Tpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHMBATH BKIJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIB3YS OCHOBHBIE TMOJOXKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHIECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DSHEPrusl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)KeHUe,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayeCTBEHHbIE 3aJaud, TPEOyIoLIMe NPUMEHEHHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENIbCKUX PadoT;

paboTaTh B Tpymnme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiie nmpodeccnoHalbHON AesITEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI

11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 https://www.edsoo.ru/
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 https://www.edsoo.ru/
2.2 JluHamuka 10 https://www.edsoo.ru/
2.3 Craruka TBEpAOIO TENa 5 https://www.edsoo.ru/
24 3aKOHBI COXPAHEHUS! B MEXaHUKE 10 https://www.edsoo.ru/
Hroro mo pazueny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 https://www.edsoo.ru/
3.2 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 https://www.edso00.ru/
3.3 Tepmonnaamuka. TerIoBbIC MAITHHBI 20 https://www.edso0.ru/
34 ArperaTHble cocTosiHUS BenecTBa. dPazoBbie 14 httos:/Awww.edsoo.ru/
nepexoabl

Hroro 1o pasneny 64

Paznen 4. JIEKTPOJAMHAMUKA
4.1 DneKTpUYECcKoe ToJie 24 https://www.edsoo.ru/



https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/

4.2 IToCTOSIHHBIN 3IEKTPUUYECKUI TOK 24 https://www.edsoo.ru/
4.3 Toku B pa3IuyHBIX cpenax 6 https://www.edsoo.ru/
Hroro no pazgeny o4
Paznen 5. PU3HUYECKUN MPAKTUKYM
5.1 OuznuecKuii NpaKTUKyM 16 16 https://www.edsoo.ru/
Wroro no pazueny 16
PeszepBHoe Bpemst 10 https://www.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 185 16



https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14 https://www.edsoo.ru/
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 https://www.edsoo.ru/
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoieOaHus 10 https://www.edso0.ru/
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15 https://www.edsoo.ru/
M
23 €XaHUYECKUE U IJICKTPOMArHUTHBIC 10 1 httos://www.edsoo.ru/
BOJIHBI
2.4 Ontuka 25 1 https://www.edsoo.ru/
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1 https://www.edso0o.ru/
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOU Tyanu3m 15 https://www.edsoo.ru/
4.2 ®dusuka aToma 5 https://www.edsoo.ru/
)
43 W3UKa aTOMHOTO SApa U AJIEMEHTapHBIX 5 httos:/Awww.edsoo.ru/

YACTHIL
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Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1  DiemenTh aCTPOHOMMH U acTPOPUUKU 12 ‘ https://www.edsoo.ru/
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Du3nYecKuil TPAKTUKYM 16 16 ‘ https://www.edsoo.ru/
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
7.1 HPCAMETHOTO coaepmaﬂnf[ 1 otbiTa 15 https://www.edsoo.ru/
JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10 https://www.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/
https://www.edsoo.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJIbHbIE PeCypcChl
padoThI padoThI
1 ®dusuka — pyHaaMeHTaIbHAS 1 https://workprogram.edsoo.ru/work-
HayKa O IIPUPOJE programs/3132585
Hayunslii MeTo4 O3HAHUS U
2 N — 1 https://workprogram.edsoo.ru/work-
A AOBaHH programs/3132585
(bU3HYECKUX SIBICHUN
Hayunslii MeTOq O3HAHUS U
3 S —— 1 https://workprogram.edsoo.ru/work-
a a . programs/3132585
(hbU3UYECKUX SBICHUI
Hayunsblii MeTOT TO3HAHUS U
4 S ——. 1 https://workprogram.edsoo.ru/work-
g & . programs/3132585
(bu3nUeCKUX SIBICHUN
Hay4guerii MeTo MO3HAHUSA U
5 Mez: L HCCICIOBARIS 1 https://workprogram.edsoo.ru/work-
g a N programs/3132585
(bU3UYECKUX SBICHUHN
Hayunsbrit MeTO TO3HAHUS U
6 Mez: N 1 https://workprogram.edsoo.ru/work-
g a N programs/3132585
(bU3UYECKUX SBICHUN
DKCHEPUMEHT U TEOpUS B
7 Mpoliecce MO3HaHUsI TPUPOIBL. 1
Habntoienue u 3kcepuMeHT B
¢buznke
8 OKCIIEpUMEHT U TEOpUS B 1
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nporecce MO3HaHUS IPUPOJIBI.
HaOnroneHue u SKCIEpUMEHT B
¢busuke

10

11

12

13

14

15

Crioco0b1 n3MepeHus PU3NIECKUX
BEJINYMH

AOCOIOTHAS ¥ OTHOCHTENIbHASI
MOTPEITHOCTH U3MEPEHUit
(U3HYECKUX BEITMYNH

MopenupoBanue B pusuke. Poib
1 MecTo GU3UKU B POpMUPOBAHUH
COBPEMEHHOU HAyYHOU KapTUHBI
MHpa, B IPAKTUYECKON
NEeATEIbHOCTH JIIOAEH

MexaHH4ecKoe ABHKEHHE.
Cucrema oTcyeTa.
OTHOCHUTEILHOCTD
MEXaHUYECKOTO JBHIKEHHS.
[Ipsimast u oOpatHas 3aga4u
MEXaHUKHA

Pannyc-BekTop MaTepralbHOU
TOYKH, €ro MIPOEKIUU HA OCH
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Ux
MIPOEKIMN HAa OCU KOOpAUHAT
PaBHOMEpHOE IPAMOJIMHEWHOE
nskenue. I'padguueckoe
ONMCaHUE PABHOMEPHOIO
MPSIMOJIMHEHHOTO ABUKEHUS

Crnosxenue nepemeIieHnii u

https://workprogram.edsoo.ru/work-

programs/3132585
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ckopocrtei. Pemenue 3anau

16

HepaBHOMepHOE ABMKEHHE.
MrHoBeHHasA CKOPOCTb.
Yckopenue. [Ipsamonuneiinoe
JABMOKCHUC C IOCTOAHHBIM
YCKOpEHUEM

17

18

19

I'paduueckoe onucanue
MPSMOJIMHEHHOTO IBUKEHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBobonHOe najseHue. Y cKopeHue
CBOOO/IHOTO TIaJICHUSI.
3aBUCUMOCTb KOOPJIMHAT,
CKOpOCTH, YCKOPEHHUS OT BPEMEHHU
U UX TpaQuKu

Z[BI/I)KGHI/IG TCIa, 6pOI_HeHHOFO non
YIJIOM K T'OPU30HTY

https://workprogram.edsoo.ru/work-

programs/3132585

20

21

KpuBonmHeliHOE nBUXKEHUE.
JIBr>KeHUE 110 OKPYKHOCTH.
VYrnoBas U JIMHENHAsA CKOPOCTb.
[Iepuon n yacrora.
LlenTpocTpeMUTENBHOE U MTOJTHOE
YCKOpEHHE

KounTponbHas pabota mo Teme
"Kunematuka"

22

[IepBe1it 3akoH HproTOHA.
NHepuymanbHble CUCTEMBI OTCUETA.
[IpuHOKIT OTHOCUTENBHOCTH
lNanunes. HennepuuanpHele
CUCTEMBI OTCYETA
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23

Cuia. PaBHOIEHCTBYIOIIAs CHJIa.
Bropoii 3akon Hetotona. Macca

24

25

26

B3anmopencraue ten. Tperuit
3akoH HproTOHa

[IpuHIMI Cyneprno3uuu CUil.
Pemenue 3a1a4y Ha mprUMeHEHHE
3akoHOB HeloToHa

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBUBAJIEHTHOCTh
rpaBUTAIMOHHON U MHEPTHOMU
MAaccChl

27

Cuna TsKeCTH M YCKOpEHHe
CBOOOHOIO Ia/IeHUs

https://workprogram.edsoo.ru/work-

programs/3132585

28

JIBr>keHre HeOeCHBIX Te U UX
HNCKYCCTBCHHBIX CITYTHUKOB.
[IepBas kocMHu4ecKas CKOPOCTb.
3akonsl Kemnepa

https://workprogram.edsoo.ru/work-

programs/3132585

29

30

31

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. [Ipupona u Buab
CWJI TpeHusl. [IBuKeHHE B
KHUJKOCTHU U Tra3ze ¢ y4ETOM CUIIbI
COIIPOTHBIIEHUS CPEBI

Hasnenue. I'mapocrarnyeckoe
nasnenue. Cuna Apxumena

32

AOGCOJIFOTHO TBEPJIOE TEJIO.
[ToctynaTensHOE U BpamareIbHOe
ABHUKCHUEC TBep)IOFO TCJIa
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33

MoMeHT cuiIbl OTHOCUTEIBHO OCH
BpaieHus. [1neuo cuibl

34

Crnosxenue cuil, IpUIOKEHHBIX K
TBEpAOMY Teiy. LIeHTp TsxecTn
Tena. Y CIIOBUs pAaBHOBECHS
TBEpIOTro Tena. Buasl paBHOBecus

https://workprogram.edsoo.ru/work-

programs/3132585

35

36

Pemrenue 3amau

KontposbHas paboTta mo teme
"Ilunamuka. CtaTuka TBEpAOTO
Tema"

37

NMnynsc MmaTepualbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
IlenTp Macc cucTeMbl
MaTepHaIbHBIX TOYEK. Teopema o
JBUKEHUM LIEHTPA Macc

38

I/IMHy.]H)C CHUJIbI U U3MCHCHHUC
HMITyJIbCa Tella. 3aKOH
COXPaHEHHUS UMITYJIbCA.
PeaktuBHOE ABMKEHUE

39

MoMeHT uMIysibca MaTepUAIbLHON
touku. [Ipencrasienue o
COXpPaHEHNU MOMEHTA UMITYJIbCA B
LIEHTPaJIbHBIX MOJIAX

40

41

Pemenue 3agau

Pabota cuiibl Ha MajioM U Ha
KOHEYHOM IIEPEMELICHUH.
I'paduueckoe npescraBieHne
paboThI cribl. MOITHOCTH CUJIBI

https://workprogram.edsoo.ru/work-

programs/3132585
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42

Kunernueckas sneprus. Teopema
00 U3MEHEHUHU KHHETHYECKON
SHEPTUU MaTepPUAIbHON TOUKU

43

ITorenumanpHble U
HEINOTEHIUAIbHbIE CHUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

https://workprogram.edsoo.ru/work-

programs/3132585

44

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIMATBHBIX
CWJI C U3MEHEHNEM MEXaHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXPAHEHHUsI MEXaHUYECKON
SHEPrUu

45

Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX
CHJI C U3MCHCHHEM MEXaHHICCKOU
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

46

Ypyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu ns naeansHoOM
JKUIKOCTH

47

KonTponbHas pabota no teme
"3aKOHbBI COXpPAHEHUS B
MexaHuke"

48

PasButne npeacrasnenmii o
npupoe TernoTel. OCHOBHbBIE
nonoxenus MKT. Tuddyzus.

https://workprogram.edsoo.ru/work-

programs/3132585
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BbpoyHOBCKOE 1BUXKEHUE

CrtpoeHnue ra3000pa3HbIX, KUJIKHX
Y TBEPABIX TEJ. XapakTep

49 JIBUKCHHSI U B3aMOJICHCTBHS
YacTHUIl BELIECTBA
Macca u pazmepbl MOJIEKYJT
50 (atomoB). KomvecTBo BermiecTa.
[TocTostnuast ABoraapo
51 Temneparypa. TemnoBoe https://workprogram.edsoo.ru/work-
paBHoBecue. [Ikana [{enbcus programs/3132585
52 Pemenue 3amau
53 WneanpHblii ra3. ['a3oBble 3aKOHBI
54 YpaBHenue Menpeneena-
Kianeiipona. Penienue 3anau
55 AOcomtoTHas TemrepaTrypa. 3aKkoH
JanpToHa
56 fj::f;ﬁf;iﬁijfj::j;ﬁd rasee https://workprogram.edsoo.ru/work-
programs/3132585
BELIECTBA
I'pacdnueckoe npencraBieHne
57 M30IPOIECCOB: U30TEPMA,
u30xopa, u3obapa
58 OcnoBHoe ypaBaenne MKT
59 Pemenue 3amau
CBs13b aOCOTIOTHON TeMIIepaTyphl
60 TEPMOJAMHAMUYECKON CUCTEMBI CO

CpEeIHEH KUHETUYECKON SHEpruen
IIOCTYIATEIBHOIO TEIJI0BOTO
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IBIKEHUSA €€ 4acTHI]

61

62

O06001IeHrEe U cUCTEMaTU3 AU
sgaHui 1o teme "OcuoBsl MKT"

KontposbHas paboTta mo teme
"OcHoBbl MKT"

https://workprogram.edsoo.ru/work-

programs/3132585

63

64

65

66

TepmoauHaMuueckas cucTeMa.
3ajaHre BHEIIHUX YCJIOBHM st
T/ cuctemsl. BHenHue u
BHYTPEHHUE NIapaMETPHI.
ITapameTpst T/l cucteMsl kak
CpelHHE 3HAYEHUS BEJIUYMH,
ONMCHIBAIOUINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
CaMonpoun3BojIbHAsI penaKcarus
TJ1 cucTteMsl K TEIIIOBOMY
PaBHOBECHIO

Mopaenb uieanbHOro ra3a B
TepMOJANHAMUKE. Y CJIOBUS
MIPUMEHUMOCTHU 3TOU MOJEIIH
YpaBHenue Menpeneena-
Kianeiipona u BelpaxkeHue 1is
BHYTPEHHEH HEpruun

https://workprogram.edsoo.ru/work-

programs/3132585

67

BeIpaxxenue niis BHyTpeHHEN
SHEPTUH OJHOATOMHOTO
UJCATBHOTO Ta3a.
KBazucratnueckue u
HECTAaTUYECKUE IPOLECCHI

https://workprogram.edsoo.ru/work-

programs/3132585
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68

OnemeHTapHas paboTa B
TepMoIMHAMUKe. Beraucienue
paboThl o rpaduKy mporecca Ha
pV-nuarpamme

69

Tennonepenaya kak crnocoo
W3MEHEHUS BHYTPEHHEH SHEpruun
TJI cuctembl 6€3 COBEPIICHHS
paboThl

70

71

72

73

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4YeHUe

KommyecTBO TEIIIOTHI.
TennoémMmkocTh Teaa. Y aenbHasa 1
MOJISIPHAS TEIUIOEMKOCTH
BEIIlECTBA. Y AeIbHAs TEII0Ta
CrOpaHUs TOIJIMBA

Pacuér xonuuecTBa TEMIOTHI ITpU
Temionepenaye

ITousatue 06 aguadbaTHOM
npouecce. [lepBblil 3aKk0H
TEPMOJANHAMUKH

74

KonuuecTBo TemnoTs! u pabora
KaK Mepbl U3MEHEHMsI BHYTPEHHEN
sHepruu T/I cuctemel

75

Brtopoii 3ak0H TepMOIMHAMUKHN
IUTS paBHOBECHBIX H
HEPaBHOBECHBIX IPOLIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IIPOLIECCOB




76

[IpuHIUITBI AENCTBUS TEMIOBBIX
marmuH. KITJT

https://workprogram.edsoo.ru/work-

programs/3132585

77

78

MaxkcumanbsHoe 3Hauenue KIIJ1.
Huxn Kapnao

Pemrenue 3anau

79

OKOJIOTUYECKHE aCIICKThI
HCIIOIB30BaHUA TEIIOBBIX
nsurareneii. Temiosoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

80

81

82

83

Pemenue 3agau

O00011IeHIE U CUCTEMATU3AIUS
3HAHWH 10 TEME
"TepmoauHamuka. TernnoBbie
MaIInHb"

KoHntposbHas paboTta mo Teme
"Tepmonunamuka. TeniaoBsie
MAaIITUHEL"

[TapooGpa3zoBanue u
KoHaeHcanus. Mcnapenue u
KUIIEHHe. Y 1ebHas TemoTa
napooOpazoBaHUs

https://workprogram.edsoo.ru/work-

programs/3132585

84

HacplenHbIe 1 HEHACHIIIIEHHBIE
napel. KauectBeHHas
3aBUCUMOCTb IJIOTHOCTH U
JIaBJICHHs HACBIIIIEHHOTO Mapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIILIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEpaTyphbl
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KHIICHUA OT AAaBJICHUA B
KHNIKOCTH

85

86

87

BitaxxHocTh BO31YyXA.
AOCOJIIOTHAs. U OTHOCUTEIIbHAS
BJIAKHOCTH

Pemenue 3amau

TBépnoe Teno. Kpucrammueckue
u amop(HbIe Tesna. AHU30TPOIUS
CBOWCTB KPUCTAJIJIOB

https://workprogram.edsoo.ru/work-

programs/3132585

88

[naBneHue n KpUCTAIUIU3ALIMSL.
VY eapHas TEIIOTA IDIABICHHUS.
Cybnumarnus

89

Hedopmariu TBEPAOTO TENA.
Pactsoxenne u cxxatue. CoBur.
Mopyns FOnra. [Ipenen ynpyrux
nedopmanuit

90

91

92

TenoBoe pacmmpenue
KUJKOCTEN U TBEPABIX TEIL.
AHTapMOHH3M TEIJIOBBIX
KoJIcOaHMI YacTHI] BEICCTBA

[Ipeobpa3oBaHue YHEPTUH B
(ha3oBBIX Mepexoaax

VYpaBHeHUE TEIJIOBOTO OanaHca

93

94

Pemrenue 3agau
[ToBepXHOCTHOE HATSKEHHUE.

Kanunnsapuseie siBinenus.
JlaBiieHrE 0 UCKPUBJIIEHHOM

https://workprogram.edsoo.ru/work-

programs/3132585
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MMOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlamaca

95

O06o001IeHNe U cUCTeMaTH3aIUS
3HaHUU 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. @a3oBble
nepexopl"”

96

97

98

99

KontposnbHas pabora no reme
"ArperaTHble COCTOSIHUS

BeuiecTBa. PazoBble nepexoab"”

DnekTpu3anus Ten u eé
MPOSIBICHUS. DIEKTPUUECKUI
3apsn. JIBa BUJa 3JIEKTPUUECKUX
3apsAnoB. [IpoBoHUKY,
JUBJIEKTPUKU U TOTYIPOBOAHUKHI
DneMEeHTapHBIN 3JEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs
3JEKTPUYECKOT0 3apsaa
B3aumoneicTeue 3apsI0B.
Toueunsle 3apsanel. 3akoH KynoHa

https://workprogram.edsoo.ru/work-

programs/3132585

100

101

102

Pemenue 3agau

Onexrpuueckoe none. Ero
JEUCTBHE HA JJIEKTPUYECKUE
3apsaabl

Hanpsk€HHOCTD 3JIEKTPHYECKOTO
nonsi. [IpoGublit 3apsz. JIunuu
HaNpPsHDKEHHOCTH AJIEKTPUYECKOTO
nosist. OIHOPOIHOE
JJIEKTPUYECKOE T10JIe

https://workprogram.edsoo.ru/work-

programs/3132585
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103

IToTeHmaabHOCTH
3JIEKTPOCTATUYECKOTO MOJIS.
PasHocTh moTEeHIIMAI0B U
HanpsHKeHUe

104

[TorenmansHas 3HEPTUs 3apAaa B
3JIEKTPOCTATHYECKOM II0JIE.
[ToTeHuman 31eKTpOCTaTUIECKOTO
oJ1A

105

CBs13b HaNPSYKEHHOCTHU TOJIS U
Pa3HOCTH MTOTEHIUAJIOB [
JNEKTPOCTATUYECKOTO MO

https://workprogram.edsoo.ru/work-

programs/3132585

106

107

[IpuHuun cyneprno3unumn
BJIEKTPUYECKUX MOJIEH

Pemenue 3agau

108

109

110

111

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHOU chephl

ITone paBHOMEPHO 3apsKEHHOTO
o o0bséMy mapa. I[lone
PaBHOMEPHO 3aPIKEHHOMN
0ECKOHEYHOM! MI0CKOCTH
IIpoBonHMKY B
3JIEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsI0B

JIM3IEKTPUKHU U MTOTYITPOBOIHUKI
B JIEKTPOCTATUYECKOM I10J1€

112

Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTH
IJIOCKOT0 KOHAEHCAaTopa

https://workprogram.edsoo.ru/work-

programs/3132585
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[TapannensHOE coeqMHEHNE

113
KOHJICHCATOPOB
114 ITocnegoBarenbHOE COCAUHEHUE
KOH/JIEHCAaTOPOB
115 DHeprus 3apsHKEHHOTO
KOHJIEHCaTOpa
116 R https://workprogram.edsoo.ru/work-
programs/3132585
JIBr>keHuE 3apsKEHHOM YacTULIbI
117 B OZJHOPOJHOM 3JIEKTPUYECKOM
rmoJje
118 Pewenue 3amau
119 iizinfje;;:eig%g;g;:;;igfgoe https://workprogram.edsoo.ru/work-
| programs/3132585
oJje
120 Kontponbnas paboTa mo teme
"JnexTpuueckoe mose"
Cuna toka. ITocTOSHHBIN TOK.
121 YcnoBus CylecTBOBaHUsA
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKa
122 Hcrounnku Toka. Hanpsokenue u https://workprogram.edsoo.ru/work-
DJC programs/3132585
123 3akon OMa 1t y9acTKa LETH.
DNEeKTPUUECKOe COMPOTUBIICHHE
3aBUCHMOCTb CONPOTUBIICHUS
124 OJIHOPOJHOTO MPOBOJTHUKA OT €TI0

JAJIWHBI U TIOIIaAU IMMOIIEPEYHOr 0
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CCUCHUA

y,[[eJ'IBHOC COIIPOTHUBJICHUE

https://workprogram.edsoo.ru/work-

125 BenecTBa. Pemenue 3anau programs/3132585
IlocnenmoBarensHOE,
126 napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
127 aNeKTpudecKux 1enei. [Ipapmma
Kupxroda
128 Pemenue 3agau
129 PaboTa smekTpuyueckoro Toka.
3akoH Jlxoyna —Jlenua
130 Permene samas https://workprogram.edsoo.ru/work-
programs/3132585
MOIIHOCTB JEKTPUIECKOTO TOKA.
131 TemnoBass MOIITHOCTb,
BBIIETIsIEMAast Ha PE3UCTOPE
132 Pemenue 3amau
133 O/1C u BHYTpeHHEE https://workprogram.edsoo.ru/work-
COIPOTHUBIICHUE UCTOYHUKA TOKA programs/3132585
134 3axon OMa 11 NOJIHOH
(3aMKHYTO) 2JIEKTPUUECKON 1IEeTIH
135 Pemenue 3amau
136 MOIITHOCTh UCTOYHHKA TOKA
137 Kopotkoe 3aMbikanne
138 Konpaencarop B uenu
ITOCTOSIHHOTO TOKa
139 Pemenue 3amau
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140

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

https://workprogram.edsoo.ru/work-

programs/3132585

141

Pewenue 3amau o reme
"IIoCTOSIHHBIN MEKTPUUYECKUI

"

TOK

142

143

144

Permrenue 3agad mo reme
"IIoCTOSIHHBIN MEKTPUUYECKUI

TOK"

O00011IeHIE U CUCTEMATU3AIUS
3HaHUH 110 TeMe "[locTosTHHBIN
AJIEKTPUYECKUM TOK"

KonTponbnas pabora o teme
"ITocTOSIHHBIN AIEKTPUUECKUI

TOK

https://workprogram.edsoo.ru/work-

programs/3132585

145

QHGKTqueCKaﬂ IMPOBOAMMOCTD
Pa3JIMYHBIX BCUICCTB.
QHGKTpI/ILICCKI/II\/’I TOK B MCTaJljiax.
CBerHpOBOI[I/IMOCTL

https://workprogram.edsoo.ru/work-

programs/3132585

146

DNEKTPUUECKUN TOK B paCTBOpaX
Y pacriaBax AJIEKTPOJIUTOB.
3akonbl dapanes ais
ANEKTPOIIN3a

147

148

DNeKTPpUYECKHU TOK B razax.
[Tnazma

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHbie npuGopsl

149

DNEeKTPUIECKHUI TOK B

https://workprogram.edsoo.ru/work-
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MOJIYITPOBOTHUKAX

programs/3132585

150

151

[TonynpoBoIHUKOBBIE TPUOOPHI

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue cuibl TOKa U
HaMpsKEHUs B LIETIH OCTOSHHOTO
TOKa IPH ITOMOIIM aHAJIOTOBBIX U
IUGPOBBIX U3MEPUTEIBHBIX
pubopoB" uinn "3HaKOMCTBO €
G poBoii 1aboparopueit mo
¢uszuke. [Ipumepsl u3MepeHus
(U3NIECKUX BETUYUH MIPH
MIOMOIIM KOMITBIOTEPHBIX
TATYNKOB"

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO
JIBUKEHMSI C LIEJIbIO ONPEIETICHUS
MTHOBEHHOM cKopocTh"

153

154

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yCKOpeHusl Ipu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JIBHKEHUU 110
HAKJIOHHOM TIOCKOCTH" WJIN
"HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JIBHKE€HUN"
Pu3NYeCKUil IPAKTUKYM IO TEME
"N3mMepeHue yCKOpeHHUs
CBOOOHOTO MaieHus " Win
"N3yueHue NBUKEHUS TeNa,




OpOILIEHHOTO TOPU3OHTAIBHO"

155

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJYJIIO CKOPOCTBIO" WK
"HccnenoBanue 3aBUCUMOCTU
nepuoja oopamieHus
KOHHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

https://workprogram.edsoo.ru/work-

programs/3132585

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue paBHOICUCTBYIONIEH
CHWJIBI TP ABMXKEHUU OpycKa 1Mo
HAaKJIOHHOM TUIOCKOCTU" WK
"[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTH BPEMEHU
JBUKCHHSI OpYCKa 110 HAaKIIOHHON
IUIOCKOCTH Ha 3aJIaHHOE
paccTositHue OT ero Macchl”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
MpYXUHE U PE3NHOBOM 00pa3slie,
oT ux nedpopmanuu" UiIu
"N3y4yeHue IBUKEHUS] CUCTEMBI
T€J, CBA3aHHBIX HUTHIO,
NEepEeKUHYTOM yepe3 JIErkuit 6ok’

https://workprogram.edsoo.ru/work-

programs/3132585

158

Pu3NYeCKUil IPAKTUKYM IO TEME
"Uzmepenue kodddumrerTa
TPEHUS 110 BEJIUYHMHE YTIIOBOTO

https://workprogram.edsoo.ru/work-

programs/3132585
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159

Kod¢duireHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHs OpyCKa 10 HaKJIOHHOU
IJIOCKOCTH C IEPEMEHHBIM

ko3 purmeHTomM TpeHus" niIu
"N3yueHue NBUKEHUS Tpy3a Ha
BaJly ¢ TpeHueMm"

®u3nYECKU MPAKTUKYM 10 TEME
"HccnenoBanue yciaoBUid
paBHOBecHsI TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T cui ynpyroctu'" uiam
"N3y4yeHue ycTOH4MBOCTH
TBEPAOrO Tela, UMEIOIIETO
Ioaas onops"

160

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOPMO3HOMY NIyTH" WK
"N3mMepeHue CUIIbl TATH, CKOPOCTH
MOJIEJIN SJIEKTPOMOOHIIS U
MOIIHOCTH CHJIBI TATH" WIN
"CpaBHEHUE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIbCOM
cuibl" win "Hccnenosanue
COXpPaHEHHUs UMITYJIbCa MpU
YOPYTrOM B3aUMOJEHCTBHH" MU
"N3mMepenune KHHETHUECKOH
SHEPTUM TeJa 10 TOPMO3ZHOMY

https://workprogram.edsoo.ru/work-

programs/3132585
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"

IIyTH

161

162

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOro
npoiiecca (PEKOMEHI0BaHO
WCIOJIb30BaHUE UG POBOI
naboparopun)" unu "M3zydenue
HM30XOPHOIO Mpolecca"” uiu
"N3yuenue n3o0apHOro
npouecca" unu "l[IpoBepka
ypaBHEHUS COCTOSHUS"
@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue yaenbHoi
TEINIOEMKOCTH" WIIH
"HccnenoBanue nporecca
OCTBIBaHUS BellecTBa' UM
"UccnenoBanue agradaTHOTO
nporecca" uin "N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUAKOCTEH"

https://workprogram.edsoo.ru/work-

programs/3132585

163

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne 3akoHOMEpHOCTEMN
UCHapeHUs KUAKoCcTeN" Uiu
"N3mepenue yaenpHON TEMI0ThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX NTapOB"
wi "M3mepenne abcomoTHON
BJIQ)KHOCTH BO3/1yXa U OILIEHKa



https://workprogram.edsoo.ru/work-programs/3132585
https://workprogram.edsoo.ru/work-programs/3132585

Macchl [1apoB B [TOMEILEHUN".
N3mepenne kodddunmerta
MMOBEPXHOCTHOTO HATSKEHUS

164

@uU3NYECKUM IPAKTUKYM 110 TEME
"HaOuroieHre npeBpanieHust
SHEPTUH 3aPSHKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
W3JIy4EHHS CBETOMOA" WU
"N3y4yeHue npoTekaHus TOKa B
LIeTIH, coJieprKalleld KoHaeHcaTop"
wiu "Pacnpenenenue pasHOCTU
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
IIOCJIEZI0BATEILHOM COEITUHEHUHN
KOHJIEHCaTOpoB"

https://workprogram.edsoo.ru/work-

programs/3132585

165

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccmenoBaHue CMEIIaHHOTO
COEJIMHEHUS PEe3UCTOPOB" MU
"N3mepeHue yaenbHOro
COIPOTHBIIEHUS IPOBOIHUKOB"
nnu "HccmenoBanne 3aBUCMMOCTH
CUJIBI TOKA OT HANPSHKEHUS 1151
JIaMIIbI HaKaJTMBaHUA"

https://workprogram.edsoo.ru/work-

programs/3132585

166

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmtonenue snextponusa" uim
"N3mepenue 3apsina
OJIHOBAJICHTHOTO MOHA" WJIN
"UccnenoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPEZUCTOPA
ot Temneparypsl" win "CHstue
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BOJIbT-aMIIEPHOU XapaKTEPUCTUKU
nuona"

167

168

169

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"KunemaTtuka"

PesepBubIil ypok. O6001eHIE 1
CUCTeMaTu3alus 3HaHUH 110 TeMe
"Tunamuka"

PesepBHrlit ypok. O60011eHNE 1

CHCTEMAaTH3aIis 3HaHUH 110 TEME
"Crartuka TBepi0ro Tena"

https://workprogram.edsoo.ru/work-

programs/3132585

170

PesepBHeIil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUs B
MexaHuke"

171

PesepBHeIi ypok. O000IICHHE 1
CUCTeMaTu3anuda 3HAHUH 10 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUIECKOM
Teopun"

172

Pesepubriil ypok. O6006111eHIE 1
CHCTEMAaTH3allHs 3HAHMH 110 TeME
"Tepmonunamuka. TeniaoBsie
MalIrHbI"

https://workprogram.edsoo.ru/work-

programs/3132585

173

PeseprubIil ypok. O6001eHIE 1
cUCTeMaTH3alus 3HaHUH 10 TeMe
"ArperatHple COCTOSTHHS
BeniectBa. PazoBble nepexoas”
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174

PesepBHelil ypok. O600IICHHE 1
cCUCTeMaTu3alus 3HaHUH 110 TeMe
"Dnexkrpuueckoe nosie"

175

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HAaHHU 110 TeMe
"IIoCTOSIHHBIN MEKTPUUYECKUI

TOK

176

PesepBHelit ypok. O000IICHHE 1
CHCTEeMaTHU3alus 3HAaHUA TI0 TeMe
"Toku B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

176

16




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Hara DJIeKTPOHHBbIE HU(POBHIE
u3ydeHusi oOpa3zoBaTe/ibHbIE pecypchl

BzaumojeiicTBre TOCTOSHHBIX
MarHiTOB U TIPOBOJIHUKOB C
TOKOM. MarHuTHOE II0JI¢.
['mnore3a Ammepa

BekTop MarHuTHON MHAYKIUH.
[IpuHnun cyneprno3unumn
MarHuTHBIX IToJieH. JInanu
MAarHUTHON MHIYKIIHHA

MarHuTHOE 10Jie TIPOBOHHUKA C
ToKOM. OmbIT DpcTena

Cuiia AMniepa, e€ HanpaBlIeHHUE U
MOAYJIb

https://workprogram.edsoo.ru/work-
programs/3132585

Pemenue 3agau

IIpumenenue 3akoHa Amnepa.
ONEeKTPON3MEPUTENBHBIE
npubopsI

Cuna JlopeHnua, e€ HanpaBiieHHE
U MOAYJb. JIBIoKEHUE
3aps’KEHHOU 4acTULIBI B
OJIHOPOJTHOM MarHUTHOM I10J1€

https://workprogram.edsoo.ru/work-
programs/3132585

Pemrenue 3agau

10

PaGora cunel JlopeHniia

Pemrenue 3agau



https://workprogram.edsoo.ru/work-programs/3132585
https://workprogram.edsoo.ru/work-programs/3132585
https://workprogram.edsoo.ru/work-programs/3132585
https://workprogram.edsoo.ru/work-programs/3132585

MarauTtHoe 1oJIe B BEIIECTBE.

11 deppoMarHeTHKy, napa- u
JTaMarHeTUKHU
12 i;j::;;el{:;;iz??IpnMeHeHne https://workprogram.edsoo.ru/work-
programs/3132585
(dbeppoMarHeTuKoB
Permrenue 3agad mo reme
13 " |
MarunuTtHoe 1oJje
14 Pemenue 3amad mo reme
"MaruuTHoe 1oJje"
SIBneHue ANEKTPOMAarHUTHON
15 nHaykuud. [1oTok BekTopa
MarHUTHON HHTYKIIUU
16 OC uaayKIuu
17 3aKOH 3JIEKTPOMarHuTHOM
unaykuun dapanes
18 Buxpesoe anekrpuueckoe mnosie.
Toxku dyko
19 O/1C nHAYKIMH B JBUKYLIUXCS
MIPOBOTHUKAX
20 Permere 3amau https://workprogram.edsoo.ru/work-
programs/3132585
21 [IpaBuiio Jlenna
NunykrusaocTs. Katymika
22 WHJIYKTUBHOCTH B LIETIHA
MOCTOSIHHOTO TOKa
93 Asnenue camonnaykiuu. I/C

CaMOMHAYKIIUH
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24

9Hepm;1 MAar"auTHOI'O ITOJIA
KaTyHIKU C TOKOM.
BHGKTpOMaFHI/ITHOG I10JIE

25

26

27

Pemenue 3agau

O0001IeHre U cUCTEMaTU3 AU
3HAHUH 110 TEME
"OnexkrpoaguHamMuka"

KontposbHas paboTta mo teme
"OnexkTpoauHaMuka"

https://workprogram.edsoo.ru/work-

programs/3132585

28

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonnueckue KoneOaHus

29

30

31

Kunemaruueckoe u
JIMHAMUYECKOE OIMUCAHUE
KOJIe0aTENbHBIX IBHKECHUN

DHEPreTUYeCKOe OMUCaHUE.
BrIBOA AMHAMHUYECKOTO
OTHMCAaHUS TAPMOHHYECKHIX
KOJIEOAHHUH U3 UX
3HepFeTI/I‘I€CKOFO nu
KHHEMATUYCCKOT O OITMCAHUA

Ammuintyna u ¢a3za xonedbaHuit

https://workprogram.edsoo.ru/work-

programs/3132585

32

[Tepuon 1 yacTora KoJieOaHUH.
[Teproa manbsix cBOOOIHBIX
KoJeOaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHui MPYKUHHOTO
MasiTHUKA
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33

3aryxaromue KoieOaHusl.
BeiHyX1eHHBIE KOJICOaHMSI.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

36

VYpoxk-koHpepeHuus
"MexaHnuecKkre KoueOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaX"

37

38

39

40

O000111eH1E U CUCTEMATHU3ALIIS
3HAHUH 110 TeMe "MexaHnuecKkue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOoJeOaHusl.
KonebaTtenbHblit KOHTYD

®opmyna Tomcona. Cs3b
aMIUTUTY/BI 3apsiia
KOHJICHCATOPa C aMILIUTYI0H
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpE

3aKOH COXpaHEHUs SHEPTUHU B
ueaIbHOM KoJeOaTeTbHOM
KOHTYpE

https://workprogram.edsoo.ru/work-

programs/3132585

41

3aryxarolue IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs

https://workprogram.edsoo.ru/work-

programs/3132585

42

43

[IepemennsbIit TOK. Pezucrop u
KOH/JIEHCATOp B LN
IIEPEMEHHOTO TOKa

KaTymKa WHAYKTUBHOCTHU B LICIIN
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IIEPEMEHHOT0 TOKa

44

45

46

3akoH OMa Jy1st SJIEKTPUYECKOM
LTI [TIEPEMEHHOTO TOKa

MOoIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIICE
3HAYEHUE CUJIBI TOKA U
HaIpsDKEHUS

Pe3onaHC B 2JIEKTpUYECKON LIETIH

https://workprogram.edsoo.ru/work-

programs/3132585

47

48

49

50

Pemenue 3agau

Wneanbubiif Tpanchopmatop.
[IpousBozacTBO, nepeaaya u
MOTpebIeHUE INEKTPUUECKON
SHEPTUH

DKOJIOTUYECKUE PUCKHU TIPH
MPOU3BOJICTBE AJICKTPOIHEPTUU.
KynpTypa ncnonszoBanus
3JIEKTPOIHEPIUU B
MOBCEIHEBHON KU3HU

Pemenue 3agau

51

52

53

Pemenue 3agau

O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeMe
"DNeKTpOMarHUTHbIE
Koneoanus"

MexaHU4eCcKH€e BOJIHEI.
XapaKTepI/ICTI/IKI/I MEXAaHUYCCKUX

https://workprogram.edsoo.ru/work-

programs/3132585
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BOJIH

54
55

CBoiicTBa MEXaHNYECKUX BOJIH

3ByK. XapaKTepUCTUKH 3ByKa

56

57

Wudpa3Byk U yInbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKpY>Karollen cpeibl

Pemrenue 3amau

58

ONEeKTPOMarHUTHHIE BOJIHBI.
N3nydyenue 351eKTpOMarHuTHBIX
BOJIH

https://workprogram.edsoo.ru/work-

programs/3132585

59

60

61

62

3Hepr1/1ﬁ BHGKTpOMaFHI/ITHI)IX
Boira. CBolicTBa
3JICKTpOMaFHI/ITHI>IX BOJIH

[IIkana 3neKTpOMarHUTHBIX
BOJH. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHUMIBI paIUOCBS3U U
TeneBuaeHu. Pagronokanus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>Karollen cpeibl
KonrtponbHas pabota no reme
"Konebanus u BOTHBI"

63

Caert. 3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHeHUs CBETa

https://workprogram.edsoo.ru/work-

programs/3132585

64

Pemenue 3agau Ha npuMeHeHne
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETA
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65

Otpaxenue ceera. [lnockoe
3epkao. Cdepuueckoe 3epKaiio

66

IIpenomiieHnue ceera.
AOCOIOTHBIN U OTHOCUTEIBHBIH
MOKa3aTellb MPEJIOMIICHHUS.
[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIi yroJ MOIHOTO
BHYTPEHHETO OTPAKEHUS

https://workprogram.edsoo.ru/work-

programs/3132585

67

Pemenue 3aga4 Ha npuMeHEeHUE
3aKOHOB OTPAXECHUS U
MIPEIOMJIEHUS CBETA

68

69

Xop nydeit B mpusme. ucnepcus
cBera. CoXXHBIN cOCTaB OEJI0ro
ceera. LlBer

JInn3pl. @OKYyCHOE PaCCTOSHUE U
ONTHYECKas CUJIa JIMH3EI

70

[Toctpoenue nzobpaxeHuii B
JIMH3aX U UX CUCTEMaX.
VYBennueHune JIMH3bI

https://workprogram.edsoo.ru/work-

programs/3132585

71

Pemenue 3agau Ha mocTpoeHune
M300paXeHU, OJIy4aeMbIX C
ITOMOIIBIO JINH3

72

73

I'ma3 xak onTu4deckas cucrema

Pewmenne 3anau. IIpenenst
IIPUMEHUMOCTH T€OMETPUYECKOMN
ONTUKHU

https://workprogram.edsoo.ru/work-

programs/3132585

74

CKOpoCTh CBETA U METO/IBI €€
U3MEpeHUS
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75

Jucnepcus ceera

76 HNutepdepennus cpeta
KorepeHTHBIE HCTOUHUKH.
77 VYcioBusa HaOMOIEHUA
MaKCUMyMOB 1 MUHUMYMOB
78 Pemenue 3agau
79 [Ipumenenue natephepeHIun
80 Jnpaxis csera https://workprogram.edsoo.ru/work-
programs/3132585
JludpakuronHas pemeTka.
81 VYcaoBue HaOIIOACHUS TJIaBHBIX
MaKCUMYyMOB
82 Pewenue 3amau
83 [TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera
84 Pewenue 3amau
85 CBeToBbI€ BJIEHUS B IPUPOJIE
86 O606IIUIGHI/I€ " CI/T'CTeMaTI/ISaHI/ISI https://workprogram.edsoo.ru/work-
3HaHW# 1Mo Teme "OnTuka" programs/3132585
87 KonTponbHas pabota mo Teme
«Onruka»
I'paHUIBI TPUMEHUMOCTH
88 KJIACCUYECKON MEXaHUKH.
3aKOHBI NIEKTPOTUHAMUKHU U
MPUHIUIT OTHOCUTEIBHOCTH
89 [TocTynatel cneruanbHON
TEOPUH OTHOCUTEIHHOCTH
90 IIpocTpaHCcTBEHHO-BPEMEHHOMN
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untepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
NpUIMHHOCTH. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JIJTHHBI

OHeprus U UMILYJbC

https://workprogram.edsoo.ru/work-

o1 PENATUBUCTCKON YaCTHUIIbI programs/3132585
CBs13b Macchl € 3HEpruen u
92 UMITYJICOM PENISITUBUCTCKON
YaCTHUIIbl. DHEPTHUS MTOKOS
03 PaBHOBecHOE TermoBoe
U3ITy4yeHue
94 3akoH cMelennsa BuHa
I'unoresza M. I1nanka o kBaHTax.
95
DOTOHBI
96 DHeprus U UMMIyibc GpoToHa
®oroadpdext. OnbiTl A. T
97 CroneroBa. 3aKOHBI
dboTorddexra
98 ;:g:z:g;iii%??;:f;:ﬂﬂm https://workprogram.edsoo.ru/work-
\ programs/3132585
rpanuna” Goroaddexra
99 HaBnenwne cBeta. OnbitTel 11. H.
JleGenena
100 BosHOBEIE CBOMCTBA YaCTHI]
Bomnnsl ne bpoitns. [InuHa BOJIHBI
101 ne bpoitnst u pazmepsl obnactu

JIOKQJIM3ALMK ABUKYIIEHCS
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HJaCTUILbI

KopnyckyinsipHo-BOJIHOBOM

102
yalii3m
103 Judpakmus 371eKTpOHOB Ha
KpHCTaJlIax
Crenuduka u3smMepeHui B
104 Mukpomupe. COOTHOLLIEHUS
HEOIpeIeTIEHHOCTEN
I'eitzenbepra
105 Pemmene rpaduueckix 3a1a4 https://workprogram.edsoo.ru/work-
programs/3132585
106 Pemenue pacuéTHbBIX 33124
KonTponbHas padoTa no temam:
107 "Ocuorl CTO", )
"KopnyckynsipHO-BOJTHOBOM
nyanuszm"
OIBITHI IO UCCIISAOBAHUIO
108 crpoenus aroma. [lnanerapuas
Mozenb aroma Pesepdopaa
109 [Tocrymater bopa
110 5;5;:{:;?;2;2;;;?;:5 https://workprogram.edsoo.ru/work-
programs/3132585
BOZOpOJA
111 CrioHTaHHOE ¥ BBIHYXKICHHOE
M3ITydeHUe CBeTa
112 Jlazep
113 Hyxnonnas monens siipa

Ieiizenbepra-Banenko. 3apsia u
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MaccoBO€ 4KCIIO sapa. M30Tomsl.
PaanoakTHBHOCTD

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOILETO
n3iydyeHus. Biausxue
PaZMOaKTUBHOCTH Ha )KUBbBIE
opranusmsl. Jlozumerpus

https://workprogram.edsoo.ru/work-

programs/3132585

115

116

117

118

OHeprus cBA3M HYKJIOHOB B S/pe.

Snepubie cunbl. Jledpekt macch
anpa. SlnepHsle peakuuu.
SAnepusbie peaktopsl. [Ipodiemsl
YIIPaBJIIEMOTO TEPMOSIJIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE
acIIeKThbl pa3BUTHSL AEpPHON
SHEpPreTUKU

Meroasl perucrpanuu u
HCCIICIOBAHUS AJIEMEHTapHBIX
yactul. DyHgameHTanbHbIe
B3aUMOJIEUCTBUS. bapuoHsl,
ME30HbBI U JICIITOHBL.
[IpencraBnenne o CtannapTHOU
Mojaenu. KBapk-rimtooHHas
MOJIETb aJPOHOB

du3suka 3a npeaenaMu
CranpaptHoil monenu. Témuas
MaTepus U TEMHAsi YHEPIUsl.
EnuncTBO DM3MvecKoit KapTHHBI
MHpa

OTaIbl Pa3sBUTHUA aCTPOHOMUHU.

https://workprogram.edsoo.ru/work-

programs/3132585
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3HaueHue aCTPOHOMUU

119

[IpuMeHUMOCTh 3aKOHOB (PU3UKH
111 OOBSICHEHUS IPUPOJIBI
KOCMHUYECKHX 00BEKTOB.
MeTo/1bl aCTPOHOMUYECKUX
HCCIIEN0BAHUMN

120

121

122

CoBpeMEHHBIC ONITHYECKHE
TEJIECKOIIBI, PATUOTEIICCKOIIBI,
BHeaTMoc(epHas aCTPOHOMUS

Bun 38é3nnoro Heda. Co3Be3nus,
SIPKWE 3BE31bI, IUIAHETHI, UX
BHUIVMOE OBIKECHUE

Conneunas cucrema. CoJHIIe.
ConHeyHast aKTUBHOCTb.
Uctounuk suepruu CosiHiia u
3BE3]T

https://workprogram.edsoo.ru/work-

programs/3132585

123

3BE31bI, UX OCHOBHBIE
XapaKTepucTHKU. J{uarpamma
"CHeKTpaJIbHBIN KJ1acc —
CBETHMOCTB"

124

3Be3abI IIIaBHOM
IIOCJIEOBATEILHOCTH

125

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXOXKACHUHN H IBOJTIOIIUH
CosHma u 3B€311. DTalbl )KU3HA
3BE3]T

126

Mnuneunsiii [1yte — Hamma



https://workprogram.edsoo.ru/work-programs/3132585
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T'anakTuka. THUIIBI raJlakTUK.
UEpHble AbIphI B pax TaJIaKTUK

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa66ma.
Teopus bosboro B3peiBa.
PenukroBoe n3inydeHue

128

129

MacmtabHast CTpyKTypa
Bcenennon. MeraranakTuka

Hepeménnsie nmpobieMbl
aCTPOHOMUU

130

131

132

@uU3NYECKU IPAKTUKYM 110 TEME
"WccenoBanue MarHUTHOTO
I1OJIST IOCTOSIHHBIX MAarHUTOB"
unu "UccienoBanue CBOUCTB
(heppoMarseTukoB" UiIu
"UccneqoBanue IeHCTBUI
[IOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuiiel AMriepa wiu
"N3y4eHne 3aBUCUMOCTH CHJIBI

Amriepa OT cuiibl ToKa" WiH 1
"OnpeneneHne MarHUTHOM

WHIYKIIUN Ha OCHOBE U3MEPEHUS

cuiibl Ammnepa”

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenoBaHue IBICHUS
AJIEKTPOMArHUTHON UHIYKITUU"
unu "OnpeneneHne HHIYKITHI

https://workprogram.edsoo.ru/work-

programs/3132585

https://workprogram.edsoo.ru/work-

programs/3132585
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BUXPEBOI'O MAarHUTHOT'O MO

133

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue siBIeHUS
camounaykiuu" uiu "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO
reneparopa"

134

135

136

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHnue nepuona
CBOOO/HBIX KOJICOAHUN HUTSHOTO
U IPY>KMHHOT'O MasiTHUKOB"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"[IpeobpazoBaHue SHEPTUU B
MPYKUHHOM MasiTHUKE"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"HccnenoBanue nepeMeHHOIr0
TOKa Yepe3 MoCIeI0BaTeILHO
COCTMHEHHBIC KOHJICHCATOD,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIEHU
MIEPEMEHHOT0 TOKa"

https://workprogram.edsoo.ru/work-

programs/3132585

137

138

@uU3NYECKU NPAKTUKYM I10 TEME
"N3y4yeHue napameTpos
3BYKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokaszaTeins
MpETOMJIEHHUS CTeKIA" WIn
"[TonyuyeHue n300paxeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U

https://workprogram.edsoo.ru/work-

programs/3132585
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JTAH3E"

139

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTU
(hOKYCHOTO PacCTOSTHUS OT
BeLIECTBA (HA IPUMEPE KUIKUX
muH3)" i "U3Mepenue
(hOKYCHOTO pacCTOSIHUS
paccenBarOIUX JUH3"

140

@uU3NYECKU IPAKTUKYM 110 TEME
"HabOmonenue nudpakmnuu,
UHTEPGEPEHIINH U TIOSIPU3ALIH
ceera"

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPIUU PEISITUBUCTCKUX YaCTHIL
(o ¢ororpadusim TpeKoB
3apsDKEHHBIX YacTHUI B
MarHuTHOM moJje)"

142

143

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue nocTosiHHON
[Inanka Ha ocHOBE
uccinenoanus porodddexra"
nm "Hccnenosanue
3aBHCHMOCTH CHJIBI TOKA Y€pe3
CBETOJMOJI OT HAaIpspKEeHUs"

Pu3nYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue cuekrpa
pa3peKEHHOT0 aTOMapHOI0
BOJIOpOZA U U3MEpPEHUE

https://workprogram.edsoo.ru/work-

programs/3132585
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noctrosiHHoi Punbepra"

144

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue painioOakKTUBHOTO
(dhoHa ¢ UCTIOIL30BAHUEM
nosumerpa" ninm "U3yuenue
IIOTJIOIIEHUSA O€Ta-4aCTHI]
aroMuHueM"

145

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmronenus 38€31H0T0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAHUEM
KOMIIBIOTEPHBIX MTPUIIOKEHUN
IUIs1 OTIpEJICJICHUS TTOJI0KEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro
MOJIyLLIApUs U ApKUe 3BE3bI1"
niu "HabaroneHus B TeaecKon
JIyHBI, I1aHET, TYMAHHOCTEN U
3BE3HBIX CKOIIEHU"

https://workprogram.edsoo.ru/work-

programs/3132585

146

O06o00meHre U CHCTEMaTH3aIIHs
3HaHUU. Ponb ¢pu3uku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesjoBeKa

147

O0600611eHre U cucTeMaTH3alus
3HaHui. Ponb 1 MecTo pu3uku u
ACTPOHOMUU B COBPEMEHHOMN

https://workprogram.edsoo.ru/work-

programs/3132585
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Hay4YHOU KapTHHE MHPa

148

149

O0001IeHre U cUcTeEMaTU3aus
3HaHuil. Pone pusnueckoit
TeopuH B (HOPMUPOBAHUU
MPEJCTaBICHUN O (PU3NYECKOI
KapTUHE MHPA, MECTO
(hbU3UYECKOI KapTUHBI MHUPA B
o01eM psay COBpEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOJIE
O00011IeHrE U CHCTEMATHU3ALIHS
3HaHui 1Mo reMe "Kunemaruka"

150

151

O000111eH1E U CUCTEMATHU3ALIIS
3ganui mo reme "Kunemaruka"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHui 1Mo teme " Jlunamuka"

https://workprogram.edsoo.ru/work-

programs/3132585

152

O0001IeHre U CUCTEMAaTU3aIUS
3gaHui o reMe "CraTtuka
TBEepaoro Tena"

153

O0001IeHrEe U CUCTEMAaTU3aIU
3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

154

155

O06o001IeHNEe U CHCTEMATH3ALINS
3Hanui 1mo TeMe "OCHOBEI
MOJIEKYJIAPHO-KMHETUYECKON
Teopun"

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH 10 TEME
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"Tepmoaunamuka. TennoBbie
MaluuHb!"

156

O06o001IeHNne U CUCTeMaTU3aIUS
3HaHUU 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. @a3oBble
nepexopl"”

157

158

159

O0001IeHrEe U cUCTEMaTU3 AU
3HaHU# MO TeMe "DIEKTPUUYECKOe
nose"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHui 1Mo TeMe "IlocToAHHBIN
AJIEKTPUYECKUM TOK"
O00011IeHIE U CUCTEMATU3AIUS
3HaHui 1Mo Teme "Toku B
pa3IM4HBIX cpenax”

https://workprogram.edsoo.ru/work-

programs/3132585

160

O000111eH1E U CUCTEMATHU3ALIIS
3HAHUH 110 TeMe "MarauTaoe
mone"

161

162

163

Pesepubrit ypok. O6006111eHIE 1
CHCTEMATH3aIlNs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBHelit ypok. O6001IeHNE U
CHCTEMaTHU3allus 3HAHHI 110 TeMe
"Mexannueckue kojiebanus"

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"DNeKTpOMarHuTHbIE
kosnebanus"

https://workprogram.edsoo.ru/work-

programs/3132585
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164

PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTH3alMs 3HAaHUH 110 TeMe
"MexaHH4YeCKHE U
3JIEKTPOMATrHUTHBIE BOJIHBI"

165

PesepBHelil ypok. O000IICHHE 1
CHCTEMaTHU3allus 3HAHHI 110 TeMe
"OnTuka"

166

167

168

169

170

PesepBHelil ypok. O000IICHHE 1
CUucreMarmu3anuda 3HAHUH 10 TeEME
"OcnoBsl CTO"

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEMAaTH3alMs 3HAHUI 110 TeEME
"KopnyckynsipHO-BOIHOBOMN
nyanu3m"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMAaTH3allMs 3HAHUH 10 TEMeE
"dus3muka aroma"

PesepBHelIit ypok. O60011IeHNE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"®u3uKa aTOMHOTO SApa U
3JI€MEHTapHbIX YacTull"

PesepubIil ypok. O6006111eHIE 1

cucTeMaTH3alus 3HaHUH 1o Teme
"OnemMeHTh! acTpodu3uku”

https://workprogram.edsoo.ru/work-

programs/3132585

https://workprogram.edsoo.ru/work-

programs/3132585

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka (B 2 yactsax), 11 knace/ Yacts 1: I'ennenmreitn JI1.3., Jlux FO.W.; mox
penakuueit Opnosa B.A.; Uacte 2: ['enaenmreiin JI.3., Komkuna A.B., JIeBues
['.1., ObmectBO ¢ orpannyeHHON 0TBeTCTBEHHOCTHIO « MOl MHEMO3MHA»

» ®uspmka (B 3 actax), 10 kmace/ Yacts 1: I'eapenmreiin J1.9., Jluk FO.U; ox
penakuueit Opnosa B.A.; Hacts 2: I'eBnenmreiin JI.9., Jluk FO.U., nox
penakuueit Opnosa B.A.; Hacts 3: I'enaenmreitn JI.J., Komkuna A.B., JleBues
["M., O6mecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3HWHA»

» ®usuka, 11 knacc/ [ypsimesa H.C., Baxxeesckas H.E., Ucaes J[.A., Yapyruu
B.M., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» ®usuka, 11 knacce/ Kacssno B.A., O611ecTBO ¢ OrpaHUUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akinonepnoe obiectBo «M3aaTenbeTBoO
«IIpocsemienue»

» ®usuka. Mexanuka, 10 xknacc/ Makutes I'.41., Cunsiko A.3., O01IecTBO €
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«M3narenbctBo «IIpocBenieHue
» ®usnka. Komedanus u Boausl, 11 knace/ Mskumes I'.51., Cuaskxos A.3.,
OO011eCTBO C OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenner

» Guznka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'. 4., CunsikoB A.3.,



OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTBIO «[PODA»; AKIIMOHEpHOE
obmectBo «M3aarenbctBo «lIpocBenienne»

» duzuka. MonexkymnsapHas pusuka. Tepmoaunamuka, 10 kinace/ Mskues I'.41.,
CunsikoB A.3., O011eCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner

®usuka Kacesanos 10,11 ki , yrmyOneHHblil ypoeHs2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

http://school-collection.edu.ru/catalog/

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://school-collection.edu.ru/catalog/rubr/7da8088c-1f4a-46fd-bccf-
3al1764df076/
http://school-collection.edu.ru/catalog/rubr/6ff3234e-18e5-11dc-8314-
0800200c9a66/
http://school-collection.edu.ru/catalog/rubr/6ff3234e-28e5-11dc-8314-
0800200c9a66/
http://school-collection.edu.ru/catalog/rubr/bf5c59d6-a562-2¢61-9d98-
139ac12015dd/

HobGenesckue naypeatsi: Onorpaduuecke cTaTbu

[lTegarornueckui SHIMKIIONEAUYECKAMN CIIOBAPh

PyOpukoH: SHIIMKIIONIEIUH, CIIOBAPH, CIIPABOYHUKH



POIII - https://resh.edu.ru/
Interneturok.ru https://interneturok.ru/
Yuu.py https://uchi.ru/

dokchopa.py https://foxford.ru/
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