MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanusi Camapckoi 00J1acTu

IOxkHoe ynpaBJiieHne MUHUCTEPCTBa 00pa3oBaHusi Camapckoi 001acTu

I'bOY COMLI Ne2 "OI" c. boabmas I'mymmuna"

PACCMOTPEHO [TPOBEPEHO YTBEPXIAIO
Ha 3aceganuu MO 3amecrturenb qupektopa no  Jdupexkrop 'BOY COLL No2
yUUTEIIEeH YP «OL» c. bonpmas
r
€CTECTBEHHOHAYYHOTO /Knanosa T.B. JTyIIULa
Hia /®Enopos E.1O
29.08.2024 . pop ==
npoTokosr Nel
[Tpuka3z Ne583
29.08.2024 r.
o ' ot 29.08.2024 1.

PykoBoautens MO

/BerukoBa E.A.

C=RU, O="T'BOY COLL Ne2 ""
oy c. bonbwas Mywwuua”,
CN=E.1O. ®épnopos,
E=school2_bgl @samara.edu.ru
008558f92923db0913
2024.08.29 11:03:52+04'00'

yueOHoro npeamera «@usuka. YriayoJaEéHHbIH YPOBEHb)

1t ooydaromumxcst 10 — 11 xmaccos

boabmas I'nymmuna 2024



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUSA
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoit ~ denmepaniv,  peamu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeIMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Pusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaronMMcsi, KOTOpble HEOOXOIWMBI JJIA TPOAODKEHHS OOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO0 Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs: JTNYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1m0 (Qu3MKEe WMEET NPUMEPHBINA XapakTep U MOXKET OBITh
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH M
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/JOB K TPErnojiaBaHnio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLIkonpHbIi Kypce HU3HKH — CHCTEMOOOpa3yoImuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(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 (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBAaTh KaK MPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuall Kypca (HU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannzanus NPeaIIoNaracT HCIOJIb30BAHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICIEHUE CBS3M pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 5SKOJOTMYECKHMM IMpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHHUYECKHE ONBITHI TMPU H3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasliena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYecKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX pPadboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IMU(POBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepUH M (PyHIaMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oynyuen
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

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

NpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 0OIMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBJICHUM B TMPUPOAC W JUISl MPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojJeNu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3ajaad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX OKCIEPUMEHTOB, aHAJIM3a W HHTEpHpeTanuu HHpopMaIuuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yrmyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBINH ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
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 TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAsl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

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



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE TMepeIadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
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.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne naBUXKEHUS TeNla, OpPOIIEHHOrO0 TroOpu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHUus] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETHI U OT reorpapuueckoid MmUpoOThl. JIBH>KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas 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 WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yClIOBUM PpPaBHOBECHS TBEPAOIO Tela, HMMEKOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

WMty nbC CUITbI M ©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 CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHIMaNIbHBIE W HENOTEHUWAJIBHbIE CHWIBL. lloTeHnmanpHas sHeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CJIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHS] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. Tenmno€éMKocTh Tena. YAelbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

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

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

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

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

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUNIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMallid  pe3WHOBOro oOpasuma  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 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

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

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCcKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
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.

VYcnoBusl CylnIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro Toka. McTouyHMKM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE NPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA OT HANPSDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU 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
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yYCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiiHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, MPOBEpKa MPEMIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBICHWE, HAay4YHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJIENb, HW3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

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

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKM «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4eHHE HaHOMAaTepUaloB, 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: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TATbBAHUKA.

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 1oJsie MPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KATYLIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Bemectse. DeppoMarHeTMky, napa- U THaMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa  7uHHMA  WHAYKOWM  MAarHATHOTO  MOJS  IOJIOCOBOTO |
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.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO IO TOCTOSTHHBIX MarHUTOB.

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. InexkmpomacHumnas uHOYKyu.

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

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MaranTa B alIOMUHUEBON (METHOM) 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 MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

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

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

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

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
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.

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIKUX AIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpoCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBAsk JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3anus, Tudpakius, UHTephepeHITUs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon myueit B mpusme. Jucnepcus cBera. CIoXHBIM cocTaB Genoro cpera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHUTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHHs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre n1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINY JIa3epHOTO U3JIyUEHHUS Ha IBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znen 6. OCHOBBI CIeHIHAJIBbHON TEOPHUH OTHOCUTEILHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO TeEla).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YACTHOCTH, [aBJIICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKMUKYM.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3inydeHus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

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

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Besnus, sSpKkue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IIOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE NBIPHI B SApPAX
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEW U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUN (HU3NUYSCKUX BEIUUIMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
1abopaTopHbIC pabOThI, TPAKTHKYMY).

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (DYHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NO3HaHUA: SBICHWE, Hay4yHbId (DAKT, TUnoresa, (pU3nMyeckas BEIWUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Buonocun: >nektpuyeckue SBICHUS B JKMBOW MpUpONE, KoJieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs CTPYKTypa TBEPABIX
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 IMIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrmapar, BOJIOKOHHAA OIITHKA, COJIHCYHAasA 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 Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTEIbLHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATHh CUTYAIUIO U MPUHHUMATh OCO3HAHHBIC PEILICHUS,
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, BKIIOYAg JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymiel mpodeccuu U peann30BhIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IIO3HAHUS .

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO 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 YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBHA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
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 00JacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd 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 METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YjIeHa KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEICHHE B Pa3IUYHbIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

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;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh 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 HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
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 mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras naedopmanus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH 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 MU3MEHEHUEM MEXaHWYECKOW IHEPTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO [BMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJUHAMUKH, 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 IOJIOKEHUS 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);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUJIA,
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,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYeckas EMKOCTh IIJIOCKOro
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBMKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENAaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TMIOTE3bL: NIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax ydueOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  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 (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOBaHUSAM 3aJauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yNbTaTbl M KOPPEKTHPOBATH METONBl 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: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ OOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3NYECKHMMH MpOLEccaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuend (HU3NUECKOro
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, TOJYYCHHONM 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  MpoIlecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMMATh pPOJb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOLIEM
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 TPYXWHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIEC MPOLECCHI U SABJICHUS], UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUS  (PUBNYECKHX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (puznyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHUW, JeNlaTb  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIIbHYIO 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 yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJEIbI0: HAa OCHOBAaHMM aHAJIM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3NYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PU3NIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
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 yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsX, aJIeKBAaTHO OIICHWBATHh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Crathia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK



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

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayann3m 15 bubmmorexa LIOK
' PHyCKYAp Y https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
4.2 )
fsHica atoma > https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHIl https://m.eds00.ru/39859ef1
Wroro no pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MPAKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB 1 JIeKTPOHHbIE
ara
Ne Kontpo IIpaktnuec MHcmoab3yemoe uugposbie
Tema ypoka H3yYeH
n/m Bcero  sabHbIE KHue o0opynoBanue st oOpasoBaTe/bHbIE
pabdorbl  padoTHI pecypchl

1 dusnka — pyHaaMeHTATbHAS 1 HytOyx, Bu6muotexa [JOK
HayKa O PUpoJe TEJIEBU30D https://m.edsoo.ru/1beef346
Hayunerit MmeTo1 mo3HaHuA U HyTOyK,

2 MeZ: bl UICCJIC I(I)BaHI/Iﬂ 1 TG}JIITGB}I]/IIZO bubmorexa HOK

A en N p https://m.edsoo.ru/3a7fde29
bu3HYeCcKuX SIBICHUIN
DKCIIEPUMEHT U TEOPHS B HytOyx,

3 MpoIIeCcCe MO3HAHUS TIPUPOIBI. 1 TEJIEBU30P bubnnorexa [JOK
Habumtonenue u 3kCiepuMeHT B https://m.edsoo.ru/34c49931
¢duzuke

4 CrniocoObl u3mMepeHus U3nIEcKux 1 HytOyx, bubmmoteka IIOK
BEIUYUH TENEBU30D https://m.edsoo.ru/ca2def03
AOCOII0THAS U OTHOCHTEILHAS HytOyxk,

5 MOTPEITHOCTH U3MEPEHUI 1 Te}JIITeBZIIZO bubmorexa [JOK

P P P https://m.edsoo.ru/7f18fda3
(bU3NYECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Ponb HytOyx,
1 MecTO pU3HKHU B (POpMUPOBAHUHT TEJIEBU30
6 COB eMeg)Hoﬁ Ha ?;OII;I Kap THUHBI 1 ’ bubmorexa [IOK
P . . P https://m.edsoo.ru/eabbded1
MHUpa, B TPAKTHICCKOH
JeATEeTbHOCTH JIIOACH
MexaHndeckoe IBIKCHUE. Hyt0yk, bubmuorexa [{OK

7 1

Cucrema orcyera. TEJIEBU30P https://m.edsoo.ru/e9a52f02
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OTHOCUTENBHOCTh MEXAHUUYECKOTO
neuxenus. [Ipsmas u oOpaTHas
3a]ja4d MEXaHUKHU

Pannyc-BekTop MaTepuanibHOU Hyt0Oyx,
TOYKH, €r0 MPOSKIIMK HA OCH TEJICBU30P
8 KoopauHat. Tpaekropus buGnuorexa [IOK
PAMHAT. % PACKTOPHA. https://m.eds00.ru/30a108a5
ITepememenue. Ckopocts. Ux
MIPOEKIINY HAa OCH KOOPAWHAT
PaBHOMEpPHOE ITPAMOJIMHENHOE HytOyx,
nerxkenue. ['padpuyaeckoe TEJIEBU30P bubmmoreka [JOK
9
OINMCAHUE PABHOMEPHOTO https://m.edso0.ru/89ba7190
MPSMOJIMHECHHOTO JIBHYKCHHS
10 CroxxeHue nepeMenieHnii u Hyt0yk, bubmuoreka [IOK
ckopocrei. Pemenne 3anau TEJIEBU30P https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABHKEHUE. HytOyx,
MrHoBeHHast CKOPOCTb. TEJICBU30P
11 Vckopenue. [Ipamonuneitnoe bubmorexa HOK
P P https://m.eds00.ru/a99549a7
JBUKCHHE C TIOCTOSTHHBIM
YCKOpEHUEM
I'pacduueckoe onucanue HyTtOyxk,
12 HpH$OHHHeﬁHOFO BIHDKEHUS C Te}JI'IeB}II/II;O bubmmorexa [TOK
P A P https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmasieHue. Y CKopeHue Hyt6yk,
CBOOOIHOTO MAJCHHUSI. TEJIEBU30P
13 3aBUCUMOCTDH KOOPIUHAT bubmmorexa TIOK
P ’ https://m.eds00.ru/f738109c
CKOPOCTH, YCKOPEHHS OT BPEMEHH
U UX rpaduku
14 JIBukeHue Tena, OpOIIEHHOTO O] HytOyx, but6mmoreka [IOK

YIJIOM K TOPU30HTY

TENEBU30P

https://m.edsoo.ru/71cbb4f5
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KpusosnHeliHOE NBUKEHUE.

Hyt0yx,

JIBI>KEHUE 110 OKPYKHOCTH. TEJIEBU30P

15 VYrii0Bas U MuHENHHass CKOPOCTb. bubmmoreka [JOK
Ilepuon u yacrora. https://m.edso0.ru/33196fbe
LleHTpOCTpEeMHUTENTLHOE U TIOJTHOE
YCKOpEHHUE

16 KoHTponbHas pabota 1o Teme Hyt0yk, bubnunorexa LIOK
"Kunematuka" TEJIEBU30P https://m.edso00.ru/1242f32e
[TepBeiif 3axoH HeroToHA. Hyt0yk,
HuepuuanbHbie CUCTEMBI OTCUETA. TEJIEBU30

17 Hpnl:llmn OTHOCHUTEJIHHOCTU ’ buGnuorexa [IOK

https://m.edsoo.ru/5a9%e4a64

lNanunes. HennepunanbHbie
CHUCTEMBI OTCU€Ta

18 Cwuita. PaBHOIEHCTBYIOIIAS CHJIA. Hyt0yk, bubnuoreka [{OK
Bropoii 3akon Herotona. Macca TEJIEBU30P https://m.edsoo.ru/141d3837

19 B3aumopeiicteue Ten. Tperuit HytOyx, bubmuoreka [IOK
3akoH HeroToHa TENEBU30D https://m.edso00.ru/57dba505
ITpuHIMNO Cynepno3ulliy CHJl. HytOyxk,

20 PepmeIL{II/Ie 3az[yr;qua HpL:/IMeHeHI/Ie Te}JI'IeB}II/II;Op bubmorexa LOK

https://m.edsoo.ru/bdf997fb

3ak0oHOB Hpl0TOHA
3aKOH BCEMUPHOI'O TATOTEHHS. Hyt0yk,

21 DKBHUBAJIEHTHOCTh TEJIEBU30P bubmuoreka [IOK
IPaBUTALlMOHHON U MHEPTHOU https://m.edsoo.ru/9aba2b0a
Macchl

99 Cwita TSKeCTH U YCKOPEHHE Hyt0yk, bubmuoreka [{OK
CBOOOJHOIO MaJACHUS TEJIEBU30P https://m.eds00.ru/22757f26

93 JIBm>keHne HeOSCHBIX TE U X bubmuorexa [{OK

HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edsoo.ru/1labfa0a
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[IepBas kocMHu4eckasi CKOpOCTb.
3akonbl Kemnepa

C 3 I B Hoyroyx 0 O
nia ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka LIOK
24 Telna Ha60PaT0pH https://m.edsoo.ru/0ae2cd84
s Relion.
Cuna tpenus. [Ipupona u BUAEI HytOyxk,
CHJI T TepHHH I{BIf)KSHHe B TG}J]IGB}I//IIZO bubmorexa [IOK
25 P ] . P https://m.edso0.ru/1fa86499
FRHIKOCTH 1 TA3€ € YHCTOM CHITH https://m.edsoo.ru/2ch29676
COIPOTHBIICHUS CPEJIBI
26 Hasnenue. 'uapocraruueckoe HytOyx, bubnuoreka [{OK
napienue. Cuna Apxumesna TEJIEBU30P https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. Hyt0yk, bubnunoreka LIOK
27 [ToctynarensHoe U BpaliaTeiabHOe TEJIEBU30P Bbu6mmoreka [JOK
JIBUKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH Hyt0yk, bubmuoreka [IOK
BpauieHus. [lnedo cusl TEJIEBU30P https://m.eds00.ru/653d3459
CrnosxeHue CHl, IPUI0KEHHBIX K HytOyx,
29 TBEepAoMy Teny. LleHnTp Tsokectn TEJIEBU30P bubmuoreka [IOK
Tena. Y CIOBUSI paBHOBECHS https://m.edsoo.ru/9aa79a7d
TBEpPAOTo Tesa. Buibl paBHOBECUs
Hyt6
30 Pemenwue 3amau YOV bubmorexa LOK
TEJIEBU30D https://m.edsoo.ru/dclcaacO
KonTposnbHas pabora no teme
31 "Muuamuka. CTaThKa TBEPIOTO bubmorexa I[JOK
| ' PA https://m.edsoo.ru/9f5a574c
Tena
Nmnynbc MmaTepraibHOM TOYKH, Hyr06yx,
Y P YIOYK but6mmoreka [IOK
32 CUCTEMbI MaTepUaAIbHBIX TOUEK. TEJIEBU30P

[{eHTp Macc cucTemsl

https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

MaTepualbHBIX TO4eK. Teopema o
JBYDKEHUH LIEHTPaA Macc

HNmnynbe cuibl 1 U3BMEHEHHE HytOyx,
HMITyJIbCa TeJla. 3aKOH TEJIEBU30P bubmuorexa [IOK

33
COXPAHEHUS UMITYJIbCA. https://m.edsoo.ru/13f0a221
PeakTuBHOE IBUKEHUE
MOMEHT UMITyJIbCa MaTepHATbLHOMN Hyt0yk,

34 touku. [IpencraBnenue o TEJIEBU30D bu6nmoreka IIOK
COXPaHEHWH MOMEHTA UMITYJIbCA B https://m.edsoo.ru/d6532eb9
HEHTPATBHBIX TOJIAX

bubnuoreka [{OK

3 Pemterre 3azat https://m.edsoo.ru/f7706d63
Pabora cunbl Ha ManoM U Ha HytOyx,

36 KOHEYHOM TEPEMEILICHUH. TEJIEBU30P bubnuoreka [{OK
I'paduueckoe npencraBnenue https://m.eds00.ru/913974c7
paboThl cuibl. MOIIHOCT CHJIBI
Kunernueckast sHeprus. TeopeMa HytOyxk,

37 00 U3MEeHEeHUn KI/IHIZTH%CK0§ TC}JIIGB}I:IIZOP bubmmorexa LIOK

. https://m.edsoo.ru/9a5e2e74
SHEPTUU MATEPUATLHON TOUKU
IToreHnManbHBIE U HytOyx,

38 HETOTEHIUATIbHbBIC CUJTBI. TEJIEBU30P bubnuoreka [{OK
ITorenuumanpHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbsi KOCMUYECKAsI CKOPOCTb. HytOyx,

CBs13b pabOTHI HEMOTEHITMATBHBIX TEJIEBU30P
39 CHJI C UBMEHEHUEM MEXaHUYECKOU bubmuoreka [{OK

SHEPTrUU CUCTEMBI TeNl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOMN
SHEpPruu

https://m.edsoo.ru/f57b4e01
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Yupyrue u Heynpyrue Hyt0yx,

40 CTOJIKHOBEHUS. Y paBHEHHUE TEJIEBU30P bubnuorexa [{OK
bepuymnu s upeansHoOn https://m.edso0.ru/f30f43b6
KUAKOCTH
KontponsHas pabora o Teme

41 "3a1<011151 coX :HGHI/ISI B bubmmorexa [JOK

OxP https://m.edso0.ru/474e7c4a
MEXaHHUKE
PazButue npeacrasineHuit o Hyt0Oyx,

4 npupojie TerioTsl. OCHOBHBIE TEJIEBU30P bubnuoreka [IOK
nonoskenust MKT. Tuddyzus. https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE IBH>KEHUE
CtpoeHue ra3000pa3HbIX, KUAKHUX

43 Y TBEPABIX TeJ. XapakTep bubnuoreka [IOK
IBIDKEHUS U B3aUMOJEHCTBUSA https://m.edsoo.ru/c44d02e2
YacTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKY HyTtOyxk,

44 (aTOMOB)pKOJ'IIfLIeCTBO Bey €cTBa Te}J]'IeB}I//II;O bubmmorexa [IOK

] B ' P https://m.edsoo.ru/c5b72ab7
[TocTostnuas ABoraapo

45 Temneparypa. Temiosoe HytOyx, bubmmoteka IIOK
paBHoBecue. IlIkana Llenscus TEJIEBU30D https://m.eds00.ru/0070d493

bubmmoteka IIOK

40 Pemterite saza https://m.edsoo.ru/1531aba5

. HytOyk, bubnmorexa [IOK

47 Hneanipiit ras. [ asombie 3aKoHbI TEJIEBU30D https://m.edsoo.ru/1deb2367

48 VYpaBuenne Menneneena- Hyt0yk, bubmuoreka [{OK
Knaneiipona. Pemenne 3ama4 TEJIEBU30P https://m.edso00.ru/8d12c328

49 AbcomoTHas TeMnepartypa. 3aKoH bubmuoteka [IOK

JlanbToHa

https://m.edsoo.ru/14e02d1f
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I/I30np0ueccm B NACAaJIbHOM ra3€ C

Hyt0yx,

50 MOCTOSIHHBIM KOJIMYE€CTBOM TEJIEBU30P bubmorexa LIOK
https://m.eds00.ru/68878d51
BelIeCTBa
I'pacduueckoe npecTaBiaeHue HytOyxk,
o1 Hfog)poueccom IP)130TepMa, TG}JIIGB}I]/IIZOp bubmmorexa [JOK
https://m.edso0.ru/1344327b
u30xo0pa, nzodapa
Hyt0yk, bubnmnoreka HOK
52 Octiopiioe ypasiterie MKT TEJIEBU30D https://m.eds00.ru/c8094721
bubnuoreka [{OK
>3 Pemterme saza+ https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOU TEMIEPaTyphI HytOyx,
TEPMOJMHAMHYECKON CHCTEMBI CO TEJIEBU30P
94 CpeIHEel KHHEeTHYECKON 3Hepruen https://m.edsoo.ru/c38af875
NOCTYNATEIbHOr0 TEIJIOBOIO
JIBUKEHUA €€ YaCTHI]
55 O06o0011eHre U cucTeMaTu3alus HytOyx, bubanorexa [JOK
3HaHui 1o reMe "OcHoBel MKT" TEJIEBU30D https://m.eds00.ru/09d12fd8
56 KonTposnbnas pabora no teme bubnmnoreka HOK
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi CUCTEMA. HytOyx,
3ananne BHEITHUX yCIOBUHN /ISt TEJIEBU30P
T/ cuctemsl. BHenHue u
57 BHYTPEHHUE MapaMeTphI. bubmmnoreka HOK
ITapamerpsl T/l cucTemsl Kak https://m.edsoo.ru/5f8d38a3
CpeIHUE 3HAUCHUS BETTUYHH,
OTHCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
58 HyneBoe Hauaao TepMOAMHAMUKH. but6mmoreka [IOK

CaMOHpOI/BBOJ'ILHaSI peirakcanusa

https://m.edsoo.ru/8ec512f0
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TJI cucremsl K TENIOBOMY

PaBHOBECHUIO
Moaens ueanbLHOro raza B Hyt0Oyxk,
59 TEPMOJUHAMUKE. Y CIIOBUS TG}J’IGB}I]/IIZO bubamorexa LIOK
pmoa e P https://m.eds00.ru/29355001
IPUMEHUMOCTH 3TON MOJAEIH
VYpaBaenue MeHeneeBa- HytOyxk,
60 Kianeﬁ OHa U BBIpAKEHHE IS Te}J]'IeB}IjIIZO bubmmorexa [JOK
p N p s p https://m.edsoo.ru/bal178d0
BHYTPEHHEH SHEPruu
Bripaxkenue aiig BHyTpeHHEN HytOyx,
SHEPTUU OJJHOATOMHOIO TEJIEBU30P
61 U7eaNbHOr0 rasa bubmmorexa [JOK
A ' https://m.edsoo.ru/ac5cacl5
KBazucraruueckue u
HECTaTUYECKHE TPOLIECCHI
OnemeHTapHas paboTa B HytOyx,

62 TepMOJMHaMuKe. Brruncienue TEJIEBU30P bubnnoreka [JOK
paboThl 1o rpaduKy mpoiecca Ha https://m.edsoo.ru/741d5738
pV-auarpamme
Tennonepenayua kak crocod Hyt6yk,

63 U3MECHEHUS BHYTPEHHEW DHEPrUu TEJIEBU30D bubnmnoreka HOK
TJI cuctemsl 6€3 coBepIICHUS https://m.edsoo.ru/3d734561
paboThI

64 KonBeknuus, TEmIonpoBOJHOCTb, bubmuoreka [IOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
KonngecTBo TEMIOTHI. HytOyx,

TernmoéMkocTh Tena. Y aenbHas u TEJIEBU30P
. bubnuotexa [JOK
65 MOJIIpHAs TeIIOEMKOCTH

BeIllecTBa. Y AeIbHAas TEII0Ta
CTropaHus TOIIMBA

https://m.edsoo.ru/7ba67355
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Pacuér konuyecTBa TEIUIOTHI IPH

bubnunoreka LIOK

66
Temionepeaaye https://m.edsoo.ru/1db5ad4e
ITousarue 06 aguadaTHOM HytOyxk,
67 poliecce HeﬂBBIfI 3aKOH TG}J’IGB}I]/IIZO bubmorexa HOK
ponecce. Liep P https://m.eds00.ru/d8098824
TEPMOUHAMUKHU
KonudecTBo TermmoTs! 1 paboTa
68 KaK Mepbl U3MEHEHUS BHYTPEHHEN bubnnorexa LHOK
p yp https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
BTopoii 3aKk0H TepMOIMHAMUKHN HytOyx,
JUISl PAaBHOBECHBIX U TEJICBU30P
69 HEPABHOBECHBIX MIPOIIECCOB bubnmorexa [JOK
p pont ' https://m.edsoo.ru/c6f4f464
HeobGparumocTh MpUpoIHBIX
MIPOIIECCOB
70 [TpuHIIUTIBI TEHCTBUS TETUIOBBIX HytOyx, bubnunoreka LIOK
mamuH. KITJ] TEJIEBU30P https://m.edso0.ru/2e945513
7 Maxkcumansaoe 3HaueHue KI1/I. Hyt0yk, bubnuorexa [JOK
ukn Kapno TEJIEBU30P https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 P
CHietme sajat https://m.edsoo.ru/b3efal8b
DKOIOTrHYECKHUE ACIIEKTEI
73 HCIIOJIb30BAHUS TEIIOBBIX bu6nmorexa LIOK
nsurareyeit. TenmoBoe https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
bubnunorexa LIOK
74 P
Cletme sajat https://m.edso0.ru/c8c70432
O00011eHNEe U CUCTEMATU3ALIS
. bubmuorexa [{OK
75 3HAHUU II0 TEME

"Tepmoannamuka. TernoBbie

https://m.edsoo.ru/28d62b3f
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MAaInuHe!"

KonTponbhas pabota no teme

bu6nmorexa [IOK

76 "Tepmoaunamuka. TemnoBbie
P H" https://m.edso0.ru/1b6e26¢c5
MaIIuHbI
[TapooGpa3oBanue u Hyt0yk,

77 KoHJieHcanus. Mcmapenue u TEJIEBU30P bub6nmmoreka [IOK
KUIIeHUE. Y ejabHas TEIUIoTa https://m.edso0.ru/6f8e6777
napooOpa3zoBaHus
HacpImieHHbIe 1 HEHACHIIIICHHBIC HytOyx,
napsl. KauecTBeHHas1 3aBUCUMOCTh TEJICBU30P
IJIOTHOCTH U JaBJICHUS

78 HACBIIIIEHHOTO 1apa OT bubmuoreka [IOK
TeMIEPaTypbl, UX HE3aBUCUMOCTh https://m.edsoo.ru/f5c17d02
0T 00bEMa HACHIIIICHHOTO TTapa.
3aBUCUMOCTh TEMIIEPATYpPBI
KHMIICHHUS OT JIaBJICHUS B KUJIKOCTH

79 BrnaxnocTs Bo3ayxa. AGComoTHas HytOyx, bubmuorexa [{OK
Y OTHOCHTEJIbHAS BJIAXKHOCTh TEJIEBU30P https://m.edsoo.ru/30ebbb79

bu6nmorexa LIOK

80 Pemenue 3amau

s https://m.edso0.ru/18e95ff3
TeEpmoe Teno. Kpucramnnaeckue Hyr0yxk,
81 " aleo ¢bHbIE TeJ'II: AHnzorponus Te}JI'IeB}II/II;O bubmmorexa LIOK
. P i P P https://m.eds00.ru/20a88a03
CBOMCTB KPHCTAJIOB
IInaBnenue U KpuCTaIIU3aAIIHUS. HytOyxk,
P YIOYE BuGmiorexa LIOK
82 VaenpHas TEMI0Ta MJIaBICHUS. TEJIEBU30P
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
edopMan TBEPIOTO TEIIA. HytOyxk,
Aledop P YIOYE bu6muoreka [JOK
83 Pactsokenne u cxxatue. CrBwr. TEJIEBU30P

Monyns FOura. Ilpenen ynpyrux

https://m.edsoo.ru/dalaabl10
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nedopMaruit

84

85

86

87

88

89

90

91

TeruioBoe paciupeHue
JKUJIKOCTEN U TBEPJIBIX TEIL.
AHTapMOHU3M TETUIOBBIX
KoJIeOaHMI YaCTHI[ BEIIECTBA

[TpeoOpazoBanue 3HEPTHUH B
(bazoBbIX mepexoiax

YPaBHeHI/Ie TEII0BOro OangaHca

Pemenue 3amau

IToBepXHOCTHOE HATSIKEHUE.
Kanunnspueie siBnenus. JlaBienue
MOJ] UCKPUBJIEHHOM
MMOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca

O060011eHNe U cUCTEeMaTU3aLUs
3HaHMUU 110 TeMe "ArperaTHsle
COCTOSIHUS BemecTBa. Pa3oBbie
nepexopl"

Konrponbnas padora no reme
"ArperaTHble COCTOSHUSA
BeniecTBa. Pa3zoBbie nepexoab!’

DJIeKTpU3anus Tei U e€
IPOSIBIEHUS. DINEKTPUIECKUI
3apsq. [[Ba Buga aJ€KTpUUECKUX
3apsnoB. IIpoBoaHuKY,
JURJIEKTPUKU U TIOTYIPOBOJHUKI

Hyt0yk,
TEJIEBU30D

HytOyx,
TENEBU30D

bub6nmoreka [IOK
https://m.edsoo.ru/7ba5edf2

bub6nmmoreka [IOK
https://m.edso0.ru/97a0672f

bub6nmoreka [IOK
https://m.edsoo.ru/ab1521fb

bubnuoreka [{OK
https://m.edsoo.ru/8ab7f40d

bubnuoreka [{OK
https://m.edsoo.ru/b42f1f97

bu6nmorexa LIOK
https://m.edsoo.ru/0b52575c

bu6nmorexa LIOK
https://m.edsoo.ru/7dc2a739

but6mmorekxa [IOK
https://m.edsoo.ru/laff445f
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DneMEeHTapHBIN 3IEKTPUUECKUI

92 3apsil. 3aKOH COXPaHEHUS buGnuorexa [IOK
AR P https://m.edsoo.ru/f49afd24
AJICKTPUIECKOTO 3apsiia
93 BzaumopeiicTBue 3apsioB. bubnmnoreka HOK
Toueunsie 3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746
bub6nmoreka [IOK
94 Pemenue 3agaa https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onekrpuyeckoe moje. Ero HyTtOyxk,
95 eﬁcnfl/le Ha DIJIEKTPUUYECKUE Te}J]'IeB}IjII;O buGnuorexa [IOK
a p p https://m.edsoo.ru/05c6bfal
3aps bl
Hanpssx€HHOCTB IEKTPUYECKOTO Hyt0yk,
osst. I1poOHsIii 3apsan. Jluanu TEJIEBU30
96 Hal H)KgHHOCTI/I anili UYECKOTO ’ buGnuorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosist. OTHOPOTHOE
AJICKTPUYECKOE TI0JIS
IToTeHnuanLHOCTH
97 3JIEKTPOCTATUYECKOTO TOJIA. bubmmnoreka HOK
Pa3HOoCTh IOTEHIINAIOB U https://m.edso00.ru/80021447
HaIpsiKEeHUe
[ToTennuansHas sHEpTUs 3apsijia B Hyt0yk,
98 AIEKTPOCTATHYECKOM IOJIE. TEJIEBU30D bubmuoreka [IOK
IToTeHman >1eKTpOCTaTUYECKOro https://m.edsoo.ru/af5fa389
OIS
CBs13b HANPSHKEHHOCTH IO B HytOyxk,
99 a3HOCTHU lfOTeH HaJ0B IS Te}JIITeBZII;o bubnnorexa LOK
p H g P https://m.edsoo.ru/df7a6838
AJIEKTPOCTATHYECKOTO TIOJIS
100 [Ipuanun cynepnosunuun bubmuoteka [IOK

AJIEKTPUYECKUX MOJEH

https://m.edsoo.ru/Ocfe4abc
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bubnunorexa LIOK

101 Pemuterme sagas https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cephl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO HytOyx,

103 no 00béMy mapa. [Tone TEJIEBU30P Bu6muoteka [JOK
PaBHOMEPHO 3apsKEHHON https://m.edsoo.ru/f7a665ee
0eCKOHEYHOM MIOCKOCTH
IIpoBo HyTOyK,

104 e} peKE; Z([)I({Jf::ll“/ll/l]jleCKOM noJie TG}J’ITGB}I]/IIZO bubmmorexa LIOK

HIeKTP ' P https://m.edsoo.ru/32405eab
VYcnoBue paBHOBECUS 3apsI0B
JM2I1eKTPUKH U OJIYIIPOBOAHUKHU bubnnoreka [JOK

105
B 3JIEKTPOCTATUYECKOM MOJIE https://m.edsoo.ru/060ebab5
Konzencarop. DIeKTpoEMKOCTh Hoytoyx

106 KO;I HeHcaTo pa SJIeKTp 0EMKOCTh JlaGopartopu bubmmorexa [OK

s pa- P p p https://m.eds00.ru/845b4f73
IUIOCKOTO KOHAEHCAaTOpa 1 Relion.

107 [TapamiensHOE coeTMHEHNE bubmmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce?

108 ITocnenoBarensHOE COETUHEHE bubnmorexa LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920

109 DHeprus 3apsyKeHHOro bubmuoreka [IOK
KOHJIEHCATopa https://m.edsoo.ru/73a34f18

bubmmoteka IIOK

110 Pemienue 3anau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
€HHE 3aPSKEHHON YaCTHUIIbI Hyt0yk,
Jlom P i yIoYK bubmuorexa [{OK
111 B OJHOPOJHOM 3JIEKTPUYECKOM TEJIEBU30P

I10JIC

https://m.edsoo.ru/8341d6ac
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112

Pemenue 3amau

O00011eHrEe U cCUCTEMATU3 AL

. " bu6nmorexa [IOK

113 3HaHMH 110 TeMe "DIEKTPUIECKOe https://m.edsoo.ru/5752603f
nose" T '

114 KonTponbhas pabota no teme bubmmoreka [JOK
"Dnekrpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. [IocTosSHHBIN TOK. Hoyt0yk .

115 VYcnoBus cylecTBOBaHUS HaGOpaTOpI/I bubnunorexa LIOK
MTOCTOSIHHOTO 3JICKTPUUYECKOTO 4 Relion. https://m.edso0.ru/233311b5
TOKa

116 Ucrounuku Toka. Hanpsbxkenue u bubmmoreka [JOK
OJ1C https://m.edso0.ru/0839a115

HoytOyk ,

117 3akoH OMa 1J1s1 y4acTKa LEmHu. Tla6oDaTODI bu6mmoteka [JOK

DIIEKTPUUECKOE COIIPOTUBIICHUE p p https://m.edsoo.ru/f14f251e
s Relion.

3aBHUCHUMOCTH CONIPOTHUBICHUS

118 OJIHOPOAHOTO IPOBOJIHUKA OT €T0 bubmuoreka [IOK
JUTMHBI Y TTOIIAAN TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUCHUS

119 Y 1enpHOe CONPOTUBIIEHUE bubmuoreka [IOK
BelecTsa. Pemenue 3anau https://m.eds00.ru/437f8300
ITocnenoBarensHOE, HoyrOyxk , Bubs OK

120 napajJelIbHOe, CMELIIAHHOE JlabopaTtopu htI'/[Isz?/I//IrzT:(;(sillru 12367607
COEeIMHEHNE TIPOBOTHUKOB g Relion. T '
Pacuér pa3zBeTBIEHHBIX HytOyx,

121 aNeKTpuYecKkux neneu. [Tpasumna TEJIEBU30P bubmmorexa [IOK

Kupxroga

https://m.edso0.ru/1794cf37
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bubnunorexa LIOK

122 Pemenne sanaq https://m.edso0.ru/3881b469
PaboTa smekTpuueckoro Toka. Hyt0yk, bubnunorexa LIOK
123
3akoH [>xoyns —Jlenua TEJIEBU30P https://m.edsoo.ru/a3605c5c
bu6nunorexa LIOK
124 | Pemenne sazav https://m.eds00.ru/6761bfOf
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTB, BhIACIsICMAs bubmmorexa [JOK
’ https://m.edso0.ru/99750a6f
Ha PEe3UCTOpe
bubnunoreka LIOK
12 P
6 Cletme sajat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE HytOyx, bubmmoreka [JOK
COIPOTUBIICHUE HCTOYHHUKA TOKA TEJIEBU30P https://m.edsoo.ru/72d453af
128 3akon Oma Jy1s TOJTHOM HytOyx, bubmuoreka [IOK
(3aMKHYTO¥) 3JIEKTPUUYECKOM TETTH TEJIEBU30D https://m.edsoo.ru/221f40fb
bubnuoreka [{OK
129 Pemenue sanas https://m.eds00.ru/3580b679
Hyt6yk, bubmuoteka [IOK
130 M
OUIHOCTD HETOTHIRA Toka TEJIEBU30D https://m.edso00.ru/a0ae51d8
bubmmoteka IIOK
13l Kopotxoe sambikanue https://m.eds00.ru/546f5632
132 Konzgencarop B nenu bubmmnoreka HOK
MMOCTOSSHHOTO TOKa https://m.edso0.ru/35368f3e
but6mmorekxa [IOK
133 Pemerue sana4 https://m.edsoo.ru/4410cef0
Pemenue 3agad mo reme Bu6 OK
134 "TTocTOSTHHBIN ANEKTPUYECKUI nomoteta 11

TOK

https://m.edsoo.ru/a7340a29
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Pemenue 3axay o reme

135 "TTocTOSTHHBIN ANEKTPUYECKUI bubmmorexa [JOK
; P https://m.eds00.ru/744261b8
TOK
Pewenue 3anad o reme
136 "TTOCTOSTHHBIN ANMEKTPUICCKUI bubmmorexa [JOK
. P https://m.edso0.ru/eb5d4687
TOK
O00011eHrEe U cCUCTEMATU3ALIIS
137 3HaHu# 1o Teme "TlocTosTHHBIM bubmmorexa [IOK
. https://m.edso0.ru/bfd7a050
AIIEKTPUYECKHUH TOK
KonTponbhas pabota no Teme
138 "TTocTOSTHHBII ANEKTPUIECKUI bubmorexa HOK
" P https://m.eds00.ru/1885ddf1
TOK
DnekTpuueckas MpoBOAUMOCTh HytOyx,

139 pa3IMYHBIX BEIIECTB. TEJIEBU30P bu6mmoteka [JOK
DJIEKTPUUYECKUI TOK B METAILIAX. https://m.edsoo.ru/da794295
CBepXnpoBOAUMOCTb
DNEKTPUUECKUN TOK B pacTBOPax HytOyx,

140 U pacIuiaBax 3J€KTPOJIUTOB. TEJIEBU30D bubmmnoreka HOK
3akonsl Dapazges s https://m.edso0.ru/4b423491
3JIEKTPOIM3a

141 DIIeKTPUYECKHI TOK B Ta3ax. HytOyx, bubmuoreka [IOK
[Imazma TEJIEBU30P https://m.eds00.ru/92d92f76

142 DJIEKTPUUYECKUI TOK B BaKyyMe. HytOyx, bubmuoreka [{OK
Baxyymubie mprOopbl TEJIEBU30D https://m.edsoo.ru/2E+160
DNEKTPUYECKUN TOK B bu6muoreka [JOK

143
MOTYTIPOBOIHUKAX https://m.edso0.ru/ab61c660

144 [TomynpoBoiHUKOBBIE TPUOOPHI Bubmmorexa [IOK

https://m.eds00.ru/83622200
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145

Pu3N4eCcKui IPAKTUKYM 110 TEME
"U3Mepenue cuibl TOKa 1
HaIpsDKEHUs B LIENN IOCTOSHHOTO
TOKa [P OMOILY aHAJIOTOBBIX U
HU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO €
udpoBoii 1aboparopueii mo
¢usuke. [Ipumeps! n3MepeHust
(U3NIECKUX BETHMYUH MIPH
MIOMOIII KOMITBIOTEPHBIX
NATYUKOB"

bu6nmorexa [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEETICHUS
MTHOBEHHOM CKOpocTH"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Mpu
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM JABM)KEHUH IO
HAKJIOHHOM INIOCKOCTH'" WIIN
"HccnenoBaHue 3aBUCUMOCTH
IIyTH OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUU"

bubmmoreka IIOK
https://m.edso00.ru/6960b6ef

148

149

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHus
CBOOOHOTO TaieHus" UIu
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCKuil TPAKTUKYM I10 TEME

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

but6mmoreka [IOK
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"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C IIOCTOSIHHOH 1O
MOJYJIFO CKOPOCTBIO" WIIH
"NccneqoBanue 3aBUCUMOCTH
nepuoaa ooparieHuss KOHHYeCKOro
MasiTHUKa OT €ro napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HaKJIOHHOM MJIOCKOCTHU" WIIN
"IIpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JBUKEHMS OpyCKa 110 HaKJIOHHOU
MJIOCKOCTH Ha 331aHHOE
paccTOSHUE OT €ro Macchl"

https://m.edsoo.ru/bcf53514

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOIINUX B
NpYyXHHE U PE3UHOBOM oOpaslie,
oT ux aedopmarun" wim
"N3y4yeHne BUKEHHS CHCTEMBI
TeJ, CBA3aHHBIX HUTHIO,
NepeKnHyToH yepes JErkuit 010K"

bubmmoreka IIOK
https://m.edsoo.ru/b55b81al

152

Pu3nYecKuil IPAKTUKYM 110 TEME
"U3mepenue korpuirenta
TPEHUs M0 BEJIMYMHE YTIIOBOTO
K0d(ppHLIMeHTa 3aBUCUMOCTH
Frp(N)" wu "MccnenoBanue
JBUKEHHS OpyCKa M0 HaKJIOHHOU

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607
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MJIOCKOCTH C MIEPEMEHHBIM
Kod(urmeHToM TpeHus" uiIn
"U3ydyeHue NBHKEHUSA Irpy3a Ha
BaJly C TpeHUEM"

153

154

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIEr0 OCh BpalleHus" uiu
"KoHcTpynpoBaHue KpOHIITEHHOB
Y pacuéT cui ynpyroctu'" uiu
"N3y4yeHue ycTOH4MBOCTU
TBEPAOIO Tea, UMEIOIETO
TJI0IIAJh OTIOPHI"

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY IIyTH" WK
"N3MepeHune CUiIbl TATH, CKOPOCTH
MOJIEIIN AIEKTPOMOOHIIS U
MOIIHOCTH CHJIBI TATU" WIH
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeNa ¢ UMITYJIbCOM CUJIBI" MU
"HccnenoBaHue cOXpaHEHUS
MMITYJIbCa IIPU yIIPYTOM
B3aMMOJECHCTBUH" WIIN
"N3mepeHne KNHETHYECKON
SHEPrUU Tejia 0 TOPMO3HOMY

nyTH
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3ydyeHne n30TepMUIECKOTO

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

bubmmoteka IIOK
https://m.edso0.ru/856fb28e

bu6nunorexa LIOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

156

npoiiecca (PeKOMEHI0BaHO
HCITOJIb30BaHuEe U(PPOBOI
naboparopun)" win "M3ydeHue
M30XOPHOTO Ipoluecca’ uimu
"N3yuenue n3o0apHOTO
npouecca" win "[Ipoepka
ypaBHEHUS COCTOSIHUS"
DuU3nYeCKui MPAKTUKYM M0 TEME
"N3mepenue yaenbHou
TEIIOEMKOCTH" MJIN
"UccnenoBanue nporecca
OCTBLIBaHUS BelllecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "U3yuenue
B3aUMOCBSI3M SHEPTUHU
MEXXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHIIEHUS KUIKOCTENH"

bubnuoreka [{OK
https://m.edsoo.ru/2f2faa61

157

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapEHNUs KUAKOCTEN" NiIn
"M3MepeHune yAeIbHOM TEII0ThI
raBieHus apaa" uin "U3yuenue
CBOICTB HACBIIIEHHBIX ApOB" UIIN
"U3mepenune abCcomoTHOM
BJIQXKHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne koddduninenrta
MOBEPXHOCTHOT'O HATSKEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

158

Pu3N4eCcKui IPAKTUKYM 110 TEME
"HaGnroneHnue npeBpaiieHus
SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIy4EHHUS CBETOMOo A" WIn
"N3y4yeHue MpoTeKaHus TOKa B
LeMy, coJiepkKalie konaencarop”
M "Pacnpenenenue pasHOCTH
NOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIEZI0BATEILHOM COEIUHEHUU
KOHJICHCATOPOB"

bu6nmorexa [IOK
https://m.edsoo.ru/ec424377

159

160

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepenue yaenbHoro
COINPOTHUBJICHUS TPOBOIHUKOB"
nnn "VccaemoBaHne 3aBUCUMOCTH
CHJIbI TOKA OT HAIPSHKEHUS 1151
JIaMITHI HaKaJIMBaHUA"

Pu3n4eCKU IPAKTUKYM I10 TEME
"Habmroienue snexktponusa’ uiu
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA'" WU
"UccnenoBaHne 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl’ win "CHiaTHe
BOJIT-aMIIEPHON XapaKTEPUCTHKHU
muoma"

bubnunoreka LIOK
https://m.edsoo.ru/2b179d98

bu6nmorexa LIOK
https://m.edsoo.ru/64b6e901

161

Peseprubriit ypok. O6001eHue 1

bubmmoreka [IOK



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

CHUCTEMATH3ALIMs 3HAHUH 110 TEME
"Kunemaruka"

https://m.edsoo.ru/ed017d93

162

163

164

165

166

167

PesepBHeiit ypok. O600ICHHE U
cHUCTEeMaTH3allus 3HAaHUH 110 TeME
"lunamuka"

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3aIHs 3HAaHUH 110 TEME
"Craruka TBEpaO0TrO TeNa"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"3aKOHBI COXpAaHEHUS B
MexaHuke"

PesepBusiit ypok. O60011eHNE U
cHCTeMATH3alMsl 3HAHUI 110 TEME
"OCHOBBI
MOJICKYISIPHOKUHETUYCCKOM
Teopun"

PesepBHsiit ypok. O600111eHNE U
CHCTeMaTH3allys 3HAHUH 110 TeMe
"Tepmonunamuka. TennoBbie
MalnHb"

Peseprubiit ypok. O600111eHIE U
CUCTEMATH3alMsl 3HAaHUH 110 TeEMe
"ArperatHbl€ COCTOSIHUS
BeniecTBa. Pa3zoBble epexoab!”

bu6nmorexa [IOK
https://m.eds00.ru/3149956b

bu6nmorexa [IOK
https://m.edsoo.ru/0f9752ac

bubnunoreka LIOK
https://m.edsoo.ru/6c0df9cc

bubnunoreka LIOK
https://m.edsoo.ru/de148976

bubmmoteka IIOK
https://m.edsoo.ru/Obcc77cl

bubmmoteka IIOK
https://m.edsoo.ru/59ca5c91

168

Peseprubriit ypok. O6001eH1E U
cucreMaTru3sanus 3HAHWH 110 TEME
"Onexrpuueckoe noiue"

but6mmorekxa [IOK
https://m.edsoo.ru/f2381c0c



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c

PesepBHeiit ypok. O600ICHHE U

CHUCTeMaTH3allysl 3HaHUH 110 TEME bubnuorexa [{OK

169 . . 1
"I[ToCTOAHHBIN JIEKTPUUECKUI https://m.edsoo.ru/3cae6dal
TOK"
PesepBHeiit ypok. O600ICHHE U

170 CHCTI;MaTm:p ust 3HaHH;Iu 1o TEME 1 bubmorexa HOK
" B " https://m.edso0.ru/cc7681d4

Toku B pa3muyHBIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 kaacc

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ara OBbIC
Tema ypoka Kontpo = Ipaktu MHcmoansyemoe Hat uuppoBbI
n/m Bcero | JabHBIE yeckue  obopyaoBaHue u3yueHusst  o6pasoBaTejbHbIE
padoThbI padoThbI pecypcbl
B3anmonencTsue noCTOAHHbBIX HytOyx,

1 MarHMTOB U IIPOBOJIHUKOB C 1 TEJIEBU30P bubmumoreka [IOK
TOKOM. MarHuTHoe mosie. https://m.eds00.ru/487a8593
'unore3a Amnepa
BexTop MarHuTHON MHAYKIUH.

9 [IpuHnun cyneprno3unumn 1 bubnnorexa [HOK
MAarHUTHBIX MoJjel. Jlnnnn https://m.edsoo.ru/4clabcch
MarHUTHOM MHIYKLIHUU

HoytOyxk

3 MarauTHO€E 1oJIe MPOBOJIHHUKA C 1 bubnuorexa [JOK

ToKoM. OnbIT Opcreaa Jlabopatopus https://m.eds00.ru/d35d5262
Relion
HoyTtOyxk
4 Cuna Amnepa, €€ HanpaBJICHUE 1 bubnnoreka [JOK
¥ MOTYITh Jlabopatopus https://m.eds00.ru/26d9c5ba
Relion
bu6nmoreka [JOK
5 P 1
CILICHHIE 3anat https://m.edsoo.ru/a37a0c21
[IpumeHnenue 3akoHa Ammepa.
6 ONEeKTPOU3MEPUTEIBHbIE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ad7718d7
prOOpbI
7 Cuna JlopeHua, e€ HanpaBiieHUE 1 Hyt6yk, bubnuorexa [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

Y MOJyJib. J[BUXKEeHHE TEJIEBU30D https://m.edsoo.ru/c97afaal
3apsOKEHHON YacTHIIBI B
OJIHOPOJIHOM MarHUTHOM IT10JIe
8 Pemenue 3agau bubmorexa OK
A https://m.eds00.ru/504e98¢c7
bubmuorexa [JOK
9 Pabora cubt Jloperna https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 P
clieHne sajad https://m.eds00.ru/93617bd9
MaruuTHOE 110JI€ B BEIIECTBE.
11 deppoMarHeTHky, napa- u bubmorexa HOK
pp - T1ap https://m.eds00.ru/30ff9608
JaMarHeTUKHU
OcCHOBHBIC CBOMCTBA
12 dheppomarnerukoB. [IpumeHenue bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3anau o reme bubmuorexa [JOK
"MaruauTHOe 11071¢" https://m.edso00.ru/5b55¢307
14 Pemenne 3agay mo teme bu6nmoreka [JOK
"MaruuTHOE 1oJje" https://m.edsoo.ru/41c4ae8a
SIBIIEHUE DIEKTPOMArHUTHOU HoyT6yK
15 HH, nun. [ToTok BekTopa bubmorexa [JOK
AYKHHH. p JTaGopatopust https://m.edsoo.ru/b3efa0cl
MarHUTHON WH]TYKITUT Relion
Hyt6yk, bubnuoreka [IOK
16
SAC mrnykn TEIEBU30P https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHOMN HytOyx, bubnuorexa [JOK

unnayknnn Dapanes

TENEBU30P

https://m.edsoo.ru/a6dec188



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188

18 BuxpeBoe anekTpudeckoe noie. bubnuoreka [IOK
Toxu dyko https://m.edsoo.ru/15abe140
OJ1C uHAYKIMY B ABUKYIIUXCS bubnunoreka HOK
19
MPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [IOK
20 Pemerie sanat https://m.edsoo.ru/4dfda618
Hyt0yk, bubnmuorexa [JOK
21 IT JI
papiio erua TEJEBU30D https://m.edsoo.ru/bbc22726
HWugykruBHOCTh. Karymka
22 HH HYKTI/IBHOCTI/I B elzf bubmorera [JOK
YK H https://m.edsoo.ru/621eae9d
ITOCTOSIHHOTO TOKa
93 SAsnenue camonnaykiuu. IC Hyt0yk, bu6mmoreka [IOK
CaMOWHIYKIUHU TEJIEBU30D https://m.edsoo.ru/7ee60ca8
DHeprus MarHATHOTO TIOJISI
24 KaTyIIKA C TOKOM bubmorexa LHOK
v ' https://m.edsoo.ru/b3c0ad11
DNEeKTPOMArHUTHOE T0JIe
bu6nmoreka [JOK
2 P
> CHIeHAe sajad https://m.edso00.ru/88f69d2b
O06001IeHNe U CUCTEMATU3 A
26 3HAHUM 10 TeME bubmorexa HOK
" " https://m.eds00.ru/76484025
DneKkTpoAnHaAMUKA
97 KonrtponsHas pabota no reme bubnnoreka [JOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KonebarenpHas cucrema. Eub 1OK
nonroTeKa
2 .
8 Croboaisie xoneOaHHs https://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
29 KunemaTnueckoe u bu6mmorekxa [IOK



https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385

IUHAMUYECKOE OIHMCAHUE
K0J1€0aTeNbHbBIX IBKEHUI

https://m.edso0.ru/87ce9498

DHepreTudyeckoe ONMCaHue.
BrIBOA IUHAMHUYECKOTO
OMHUCAaHUsI TAPMOHUYECKUX

bubmuorexa [JOK

30 KOJIcOaHUH U3 UX https://m.edsoo.ru/e3c99692
HEPTEeTUYECKOTO U
KHHEMAaTHYCCKOT'O OIMMCAHUS
. bubnmoreka [JOK
31 AMILIHTYA2 1 pasa KoneOanHi https://m.edsoo.ru/7a0c439a
[lepuon u yactoTta KojseOaHUM. HytOyx,
[Tepnoa ManbIX CBOOOTHBIX TEJICBU30P
39 KoJe0aHui MaTeMaTUYECKOTo bubnuorexa [JOK
MasTHHKA. [lepro cBOOOIHBIX https://m.edsoo.ru/e0399319
KoJe0aHuil MPyKUHHOTO
MasITHUKA
3aTyxaromue KojaeOaHus.
33 BLIIZXY)KI[Z-II-IHBIC KoeOaHusl. bubmmorexa [TOK
https://m.edso0.ru/72e¢93d09
Pe3onanc
bu6mmoreka [IOK
34 ABTOKONCOAHMS https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHbepeHus
36 "I\F/)IexaHHtI(EcEHe KoJieOaHus B bubmorexa HOK

MY3bIKAJIbHBIX HTHCTPYMEHTax"

https://m.edsoo.ru/8ef587be



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be

O0001IeHrEe U CUCTEMAaTU3aIU

Hoytoyx

. " bu6mmoreka [IOK
37 3HaHU# Mo TeMe "MexaHnuecKue Jla6opatopus https://m.edsoo.ru/eb84182f
KoJjebanus" Relion
38 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubnnoreka [HOK
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
AU YART 3apAad bubnmoreka [JOK
39 KOHAEHCATOpa ¢ AMILIHTY 101l https://m.eds00.ru/093f9afl
CHJIBI TOKA B KOJI€0aTEIbHOM T '
KOHTYpe
3aKOH COXpaHEHUs SHEPTUHU B HytOyx,
b K
40 HJIeaTbHOM KOJIe0aTeIbHOM TEJICBU30P h;fgg;;f;i?ﬁ 141620543
KOHTYpE T '
3aTyxaromue
41 AIEKTPOMArHUTHBIC KOJICOaHNSI. bubnuorexa [JOK
Brinyxiennbie https://m.eds00.ru/5¢668619
ANEKTPOMArHUTHBIEC KoeOaHus
IIepemennsb1i TOK. Pezucrop u Bu6 10K
nOIMoTeKa
42
KOHACHCATOP B HETH https://m.eds00.ru/84836152
MEPEMEHHOTO TOKA
43 Karymka MHIyKTUBHOCTH B bubnuoreka [IOK
LIENY IEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
m 3akoH OMa 11 SEeKTPUYECKON bubnuorexa [JOK
LIEH TIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoHOCTh NEPEMEHHOTO TOKA. BuG OK
45 AMIUTMTYTHOE U IEUCTBYIOIIEE nbnmotexa 11

3HA4YCHUEC CUJIBI TOKA U

https://m.edsoo.ru/lcac6céc



https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

HaIpsHKEHUS

46 Pe3oHaHC B 35IeKTpUYECKOH 1enH bubmorexa LHOK
https://m.edso00.ru/087506df
bubmuorexa [JOK
4 Pemerie sana https://m.eds00.ru/al6836a4
WneanbHblif Tpanchopmarop. Hyt0yx,

48 IIpousBoacTBo, epenaya u TEJIEBU30P bubmumorexa [IOK
MoTpeOIeHNE DITEKTPUIESCKON https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOrM4eCKHEe PUCKU TIpU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 KI;JH)Typa I/ICHOJIBSO]faHI/IHp bubmorexa LHOK
https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTHH B
MTOBCETHEBHOMN KU3HH
bu6mmoreka [IOK
>0 Pemterrte aza https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
>1 Pemterite aza https://m.edso0.ru/7cab59f8
O06001IeHre U CUCTEMATU3AIIHS

59 3HAaHUM 110 TeME bubnuorexa [JOK
"DJIeKTPOMAarHuTHbIE https://m.edso0.ru/401024a9
KojebaHus"
MexaHn4yecKue BOJIHBI. HytOyx,

53 XapakTepUCTUKH MEXaHUYECKHX TEJIEBU30D bubmorexa HOK
https://m.eds00.ru/a58e109f

BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK

https://m.edsoo.ru/d9ae1000



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000

Hoytoyx

55 3ByK. XapaKTepUCTHUKH 3BYKa bubmorexa [JOK
Y. Adpaxtep K Jlaboparopus https://m.eds00.ru/138b6f09
Relion
Nudpa3Byk U yIbTpa3ByK. HyTtOyxk,
56 I (bIZ)BogI;ar yﬂ3HepHI/Iey Te}.]]'IeB}IjIIZO bubmorera [JOK
™ vp P https://m.edso0.ru/7380038f
OKpYKaroIen CpeIbl
bu6mmoreka [IOK
S7 Pemenne sanas https://m.edsoo.ru/cfd918bf
DIEeKTPOMarHUTHBIC BOJTHBI. Hoyr0yk
58 N3nydyeHune 3JeKTpOMarHuTHBIX bubmorexa [JOK
y4 P Jlaboparopust https://m.edsoo.ru/714e5db1
O Relion
DHEPrus AIEKTPOMArHUTHBIX Hyr06yxk,
59 BOJHII) CBOI?ICTBE TG}J’ITGB}I]/IIZO bubmorexa HOK
' p https://m.edso00.ru/d01b818c
AIEKTPOMArHUTHBIX BOJIH
[IIxana 31EeKTPOMarHUTHBIX HytOyx,
60 BOJH. [Ipumenenue TEJIEBU30P bubmuorexa [JOK
JJIEKTPOMATrHUTHBIX BOJIH B https://m.edsoo.ru/49be1f9e
TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
61 TelleBUaeHuA. Pagromokamnus. bu6nmoreka [JOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonrtponsHas pabota no reme bubnnoreka [JOK
"Konebanus 1 BOIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKkoH MPSMOJIMHEHHOTO HytOyx, bubnmoreka [JOK

pacmpocTpaHeHHUs CBeTa

TEIIECBU30P

https://m.edsoo.ru/f9566406



https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406

Pewrenue 3anad Ha npuMeHeHUe

bubmuoreka [JOK

64 i
JAHOHA NPAMOTHMHEHHOTO https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 Otpaxenue ceta. [lnockoe bubnunoreka HOK
3epkaino. Cdepudeckoe 3epkaio https://m.edso0.ru/a005d2bb
[Ipenomnenue cBera. Hyt0yk,
AOCOIOTHBIN U OTHOCUTEIBHBIH TEJIEBU30D
[OKa3aTellb MPEJIOMIICHHUS. bubnunoreka HOK
66
ITonHoe BHyTpEeHHEE OTpaKEHUE. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIi yrom MoaHoro
BHYTPEHHETO OTPaKEHUS
Pemenue 3agau Ha npuMeHeHNE
67 3aKOHOB OTPAKCHHSI U bubmmorexa [JOK
P https://m.edso00.ru/49d830a9
MPEJIOMJICHUS CBETA
Xo nyder B IpHU3MeE. HyTtOyxk,
68 Z[I/If:ney‘(lznﬂ CBeI’)Ta CroxHbIi Te}J]'IeB}IjII;O bubmorexa LHOK
P ’ P https://m.edsoo.ru/d8elc3be
cocraB Oernoro cera. L[Ber
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnorexka [JOK
ONITHYECKAsI CUJIa JTUH3BI https://m.eds00.ru/60441359
IlocTpoeHune n300pakeHU B HytOyxk,
70 J'II/IHSaI,)X U UX CI/ICTepMax TC}.:GBZII;O bubmorexa HOK
' P https://m.eds00.ru/bb53b1d5
VYBenuueHue JTuH3bI
Pemenue 3agau Ha mocTpoeHune
71 M300pakeHUH, MOTYy4aeMBbIX C bubmmorexa [JOK
p > HOIYA https://m.edso0.ru/5a868f09
TTOMOIIIBIO JIMH3
Hyt0yxk,
72 I'na3 xak onTuyeckas cucrema YTOYK bubmotexa [JOK

TENEBU30P

https://m.edsoo.ru/ecd480a2
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Pewmenue 3anau. IIpenenst

73 MPUMEHHUMOCTH T'€OMETPHYECKOM bubmmorexa [JOK
p P https://m.edsoo.ru/cd174a10
ONTHUKHU
74 CkopocTb cBETa U METO/IBI €€ bubnuoreka [IOK
U3MEPECHUS https://m.edsoo.ru/f32aab06
Hyt0yk, bubmuorexa [JOK
75
Jlueniepcits caeta TEJIEBU30D https://m.edsoo.ru/lel6ccée
HytOyx, bubnmoreka [JOK
76 4
HTep(epenLs cBeTa TENEeBU30D https://m.eds00.ru/5fc0c638
KOFepCHTHI)IC NCTOYHHUKMU.
77 VcaoBusg HaOIOneHUS bubmorexa LHOK
A https://m.edsoo.ru/c6416d48
MaKCI/IMYMOB nu MI/IHI/IMyMOB
bubmuorexa [JOK
7 P
8 CILICHHE 3a/aq https://m.edsoo0.ru/3061de2b
bu6mmoreka [IOK
7 IT
9 PHMCHCHHC HHTCPhCpCHLIN https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlugpasus ceera https://m.edsoo.ru/12ed04b5
HppaKkIIHOHHAS PEIIETKA. HyTOyK,
81 5CJ?(FBI/I6H Ha0JIr0 lc:HI/I;I TJIaBHBIX Te}J,'IZB}I//IIZO bubmorexa [JOK
A p https://m.edso0.ru/f998d964
MaKCUMYMOB
bu6mmoreka [IOK
82 P
CHICHHE 3a1aq https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edso0.ru/e9890fe9
84 Pemrenne 3agau bubmmorexa [OK

https://m.edsoo.ru/c56c8158
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bubmuoreka [JOK

85 (-BETOBbIC ABACHHNS B NPHPOAC https://m.eds00.ru/0b36363d

86 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHui o Teme "OnTuka" https://m.edso0.ru/8a14748b

87 KonrponsHas pabora o reme bubmumoreka [IOK
«Onruka» https://m.eds00.ru/82315dd4
['panuIpl TPUMEHUMOCTH

88 KJIACCUYECKON MEXaHUKH. bubmunorexa [JOK
3aKOHBI JIEKTPOAMHAMUKH U https://m.edsoo.ru/c9bd77ch
MIPUHIIUATT OTHOCUTEITLHOCTH

89 [TocTynatel cnenuanbHOU bubnuorexa [IOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus

90 Jlopenna. YcioBue bu6mmoreka [IOK
NPUIMHHOCTH. OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHEe
BPEMEHHU U COKPAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuorexa [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBsI3b MaccChl ¢ DHEPrUEl u HyTOyK,

92 HUMITYJIECOM peJIflTHII)SI/ICTCKOfI TC}JIIZBZIIZOp bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YacCTHUIbl. DHEPTHUs MOKOs

93 PaBHOBecHOE TemIoBOE bu6nmoreka [JOK
U3JIy4YEeHUE https://m.eds00.ru/f54035a5

94 3akoH cMelennsa Buna bubmmorexa [IOK

https://m.edsoo.ru/1c5ff752
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95 I'unoreza M. I1nanka o KBaHTax. bubmuoreka [JOK
DoToHbI https://m.edsoo.ru/a5ffa218

bubmuorexa [JOK

% DHEPIUA 1 HMIYITEC POTOHA https://m.edsoo.ru/7fb307ec
®dotoaddext. OnbiTel A. I Hyt0yk,

b YIOYE bubmuorexa [JOK
97 CroseroBa. 3aKOHBI TEJICBU30P
https://m.eds00.ru/8c68e5b9
dhoTodrddekra
VYpaBHeHnre DUHIITCHHA IS Hyt0yk,
98 (b(r))TOB(b(beKTa "K aCHaHH TG}J’IGB}I]/IIZO bubmmorexa [TOK
P P https://m.edsoo.ru/01ef4556
rpanuna” Gotorddexra

99 Jasnenue ceera. Onbitsl [1. H. bubmuorexa [JOK

JleOeneBa https://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 B
OJIHOBBIC CBONCTBA HacTHll https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoitns. [Inuna HytOyx,

101 BOJIHBI Jie bpoiiis u pa3zmepsl TEJIEBU30P bubnuorexa [JOK
00J1aCTH JIOKAIA3alun https://m.edsoo.ru/5df8bafl
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynsapHo-BOIHOBOMI Hyt6yk, bubnnoreka [JOK
Jyanu3M TEJIEBU30D https://m.edsoo.ru/8ccab62a

103 Judpakius 31eKTPOHOB Ha bubnuoreka [IOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crnenunduka usmepeHuit B
Mukpomupe. COOTHOIIEHUS bubnuoreka [IOK

104 N .

HEONPEAETEHHOCTEN https://m.eds00.ru/65783dec
I'eitzenbepra
105 Pemenue rpaduyeckux 3anau bubmuoreka [IOK
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https://m.edsoo.ru/e70195hd

bubmuorexa [JOK

106 P é 1
CUICHHE PACHCTHRIX 3312t https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TeMam:
"OcuoBel CTO", bubmuorexa [JOK
107 . 1
"KopryckynsipHO-BOJTHOBOU https://m.edsoo.ru/c3de891a
qyau3m"
OMnBITE IO UCCISIOBAHUIO HyTtOyxk,
108 CTPOEHHUS aTOMa Ill_InaHeTa Has 1 Te}J,'IeB}IjIIZO bubmorexa LHOK
P ' P P https://m.edso0.ru/312b750a
Mozenb aroma Pesepdopaa
bu6mmoreka [IOK
109 Hocrynarer bopa 1 https://m.edsoo.ru/404dfa9a
Bunsl ciektpos. Criek
110 ())IBHeﬁ 3Hep 5051 aTOMTle) 1 bubmmorexa [TOK
yp P https://m.edsoo.ru/cf74blla
BOJIOpOa
111 CrioHTaHHOE U BBIHYKJIEHHOE 1 bubnnoreka [JOK
M3JIy4eHHUE CBETA https://m.eds00.ru/f945d85c
bu6nmoreka [JOK
112 1
Hasep https://m.edso0.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-NBanenko. 3apsa u 1 bu6nmoreka [JOK
MAacCOBO€ YHCIIO sAzipa. M30TombI. https://m.edsoo.ru/34ada5de
PanmoakTnBHOCTH
3aKOH paIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOIIETO
114 n3iydeHus. BiousHue 1 bubmmorexa LIOK

Paav0aKTUBHOCTH Ha )KUBBIE
opranu3msl. [lozumerpust

https://m.edsoo.ru/aab98bef
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115

116

OHeprus cBA3U HYKJIOHOB B
snape. Snepnsie cuibl. Jledekt
Macchl saapa. S nepHble peakuuu.
SAnepusie peakTopsl. [Ipobiemsr
YIPaBJISIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTMYECKUE
ACIIEKTHI PA3BUTHS SICPHON
SHEPreTUKU

Mertoab! peructpanuu u
UCCIIEI0BAHMSI 3JIEMEHTApHBIX
yactull. OyHaamMeHTaIbHbIE
B3auMoAeicTBusA. bapruonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenne o CtanpapTHOU
Mojenu. KBapk-riitooHHas
MO/IeJIb aIPOHOB

Hyt6yx,
TEJICBU30P

Hyt0yk,
TEJIEBU30D

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5b

117

®du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
Marepus U TEMHasl SHEPTHUs.
EnuncTBO (m3nyeckoil KapTHHBI
Mupa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

119

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 00 BSCHEHUS TIPUPO/IBI
KOCMHUYECKUX 00BEKTOB.
MeTo1bl aCTPOHOMUYECKUX
HCCIIeJOBAHMI

bubmuorexa [JOK
https://m.edsoo.ru/ad73e145

bubmuorexa [JOK
https://m.edso00.ru/39c44028
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CoBpeMeHHbIE ONITHYECKUE

bubmuoreka [JOK

120 ene ene
TETCCKOTIRT, PAHOTENCCROTIET, https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neba. Co3sesnus, HytOyxk,

121 sIpKUE 3BE3/1b], TIJIAHETHI, UX TG}J’IGB}I]/IIZO bubmorexa LOK

p AR, ’ P https://m.edsoo.ru/aac588eb
BHJIUMOC JIBHYKECHHUC
Conneunas cucrema. CosHie. Hyt0Oyx,

199 CosnHeuHast aKTUBHOCTb. TEJIEBU30D bubmuorexa [JOK
Ucrounuk snepruu CosHua u https://m.edsoo.ru/22748eb4
3BE3]
3BE3/1b1, UX OCHOBHBIE HytOyx,

123 XapaKTepuCTUKU. Jluarpamma TEJIEBU30P bubnuoreka [IOK
"CrIeKTpaJIbHBIN KJ1acc — https://m.eds00.ru/42169944
CBETHUMOCTB"

124 3Be3/1bI IJIaBHOM bubmuorexa [JOK
HOCIEN0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
Buyrtpennee ctpoenue 3BE31. Hyt0yk,

CoBpeMeHHbIE MPEICTaBICHUS O TEJIEBU30
125 m OIECXO)K eHI/II/IpI/II;BOJ'IIO 1505 ’ bubmorexa HOK
P a B B https://m.edsoo.ru/d09da494
Comnnna u 3B€371. DTanbl )KU3HA
3BE3]
Mneunsiii [1yts — Hama HytOyx,
126 lanaxtuka "l}::lnbl rajakTHK Te}JIITeB}I;I;o bubmorexa HOK
) ' ' P https://m.edsoo.ru/7cd10a0a
UYEpHbie ObIPHI B SApax TadakTHK
Bcenennas. Paciumnpenne HytOyx,
127 Bcenennoii. 3akon Xa60:ma. TEJIEBU30P bubnuorexa [JOK

Teopus bonpmoro B3peIBa.
PenukroBoe n3inydeHue

https://m.edsoo.ru/3dbdf0d2
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128

MacmrabHast CTpyKTypa
Bcenennoii. MeTtaranaktuka

Hyt6yx,
TEJICBU30P

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

129

130

Hepeménnsie npobdiaembl
aCTPOHOMHUU

®uU3NYECKUI TPAKTUKYM I10
TteMme "Uccnenosanue
MarduTHOTO MOJIS ITOCTOSHHBIX
marautoB" win "HcciienoBanue
CBOWCTB (peppOMarHeTUKOB" WM
"UccnenoBanue JeHCTBUS
MMOCTOSIHHOTO MarHuTa Ha paMKy
¢ TOKoM"

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

PuU3NYECKU NPAKTUKYM I10
Teme "M3mepenne cuiibl
Awmnepa" win "U3yuenue
3aBUCHUMOCTH CHJIBI AMIIEpa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKIMU Ha OCHOBE
n3MepeHus cuiibl Ammepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKUI PAKTUKYM T10
TeMe "MccaenoBanue IBICHUSA
3JEKTPOMArHUTHOM MHAYKIUU"
iy "OnpeneneHne HHAYKINU
BUXPEBOI'0 MarHUTHOTO NoJisA"

https://m.edsoo.ru/c36658da

133

@U3NYECKUI IPAKTUKYM T10
teMe "HccaenoBaHue sIBIEHUS
camonHaykiuu" uinu "Coopka
MOJIETH JIEKTPOMArHUTHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391
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reHeparopa"

®uU3NYECKU TPAKTUKYM I10
teme "M3mepeHue nepuoaa

N bu6mmoreka [IOK
134 | cpobomtix konebamh https://m.edsogru/5d159d35
HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"
DOU3NYECKUi MPAKTUKYM 110
135 TeMe "Hpeo6pal)3013aHH};M3Hepmn bubmorexa LHOK
" https://m.edsoo.ru/a28026bd
B MIPY>KUHHOM MAasITHUKE
Ou3nyecKuii MpakTUKyM MO
TteMme "Uccnenosanue
MEPEMEHHOTO TOKa Yepe3
MOCJICA0BATEIILHO COCIMHEHHBIE bubmuorexa [JOK
136
KOHJIEHCATOP, KaTylIKY U https://m.eds00.ru/89dc2d90
pesuctop" unu "MccnenoBanue
paboThl HCTOUHUKOB CBETA B
LIeTH TIEPEMEHHOr0 ToKa"
Ou3nvecKuil MPaKTUKyM 110
137 TeMe "I/IsytleHIfe napazfll\e/[TpOB bubmmorexa LIOK
. " https://m.edsoo.ru/b100661a
3BYKOBOU BOJIHBI
Pu3nYecKnil NPaKTUKYM 10
teMe "M3mepenue nokasarens
138 MIpeIOMIIEHUs CTeKIa" WiIn bubnuoreka [IOK
"[Tonydyenne n300paxxeHus B https://m.edsoo.ru/42569eal
CHUCTEME U3 ITOCKOTO 3epKajia U
JIUH3bI"
139 Ou3nyecKkuii NpakTUKyM 10 bubnuoreka [IOK

Teme "HccienoBanme

https://m.edsoo0.ru/b879fb3f
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140

141

142

143

3aBUCHMOCTH ()OKYCHOTO
paccTosiHus OT BelecTBa (Ha
MpUMeEpE KUJIKUX JIMH3)" WK
"U3mepenue GoKycHOTo
PacCTOSIHUS PACCEUBAIOIINX
uH3"

®uU3NYECKU MPAKTUKYM I10
teme "HaOmronenue audpakuum,
HHTEephEPEHITNN U TTOJIIPU3AITIT
cBera"

PuU3NYECKU NPAKTUKYM I10
teme "OnpeaesieHne UMITYJIbca U
SHEPTUU PEISITUBUCTCKUX
yacTu1l (o pororpadusim
TPEKOB 3aPsKEHHBIX YacTHUIL B
MarHuTHOM ToJe)"

Ou3nyecKuil MpakTUKyM 10
Teme "M3MepeHne nocTosiHHOM
[imanka Ha ocHOBE
uccnenoBanus Gorordpdexra”
nnu "HcciaenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMO/T OT HANpsHKEeHU"

Pu3nYecKnil NPaKTUKYM I10
teMe "HccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJOPOJIa ¥ U3MEPEHNE
noctostHHOM Punbepra"

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8
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146

147

Pu3NYECKUl NPAKTUKYM 110
TeMme "Uccnenosanue
pagnoaKTUBHOTO (OHA C
KCIOJIb30BAHUEM JO3UMETpa"
uinu "M3ydeHue norioneHus
OeTa-yacTull aIfoMUHIEM "

®uU3NYECKU MPAKTUKYM I10
Teme "HaOmromeHus 38€34HOTO
Heba HEeBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM
KOMITHIOTEPHBIX MTPUIIOKEHUN
JUTSI OTIPEICIICHUS] TIOJIOKEHUST
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3aus CeBepHOro
MoJIymapust v sipkue 3BE37b1"
nnu "HabGnaroneHus B TejlecKomn
JlyHbl, I1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOIUIEHUN"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHuil. Pone Gusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLTMANBLHOMU
Y ATUYECKOM chepax
JIeITeILHOCTH YeJIOBEKa
O0o001IeHNEe U CHCTEMATH3aLINS

3HaHuil. Pose 1 MecTo Gu3UKHU U
aCTPOHOMUU B COBPEMEHHOU

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

bu6nmoreka [JOK
https://m.edsoo.ru/ad6ddeed

bubmuorexa [JOK
https://m.edso0.ru/18f19f7c
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Hay4HOU KapTUHE MHpA

O0001IeHrEe U cUCTEMaTU3 AU
3HaHuil. Pone pusnaeckoit
Teopu# B (HOPMUPOBAHUU
MPECTaBICHUN O (PU3UYECKOI

bubmuorexa [JOK

148 KapTHHE MHPa, MECTO
P b https://m.eds00.ru/e7d400f4
(bU3UYECKOI KapTUHBI MHUPA B
o01eM psay COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE
149 O06o001IeHre ¥ cHCTeMaTH3aIs bubmmoreka [JOK
3HaHuH 1o TeMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNEe U CUCTEMATU3ALIIHS bubmuorexa [JOK
3gaHui 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHui 1Mo teme " Jlunamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHE U CHCTEMATH3ALHUSA
152 3HaHuH 1o TeMme "CTaTtuka bubmmorexa [TOK
| https://m.edsoo.ru/3cca482e
TBEPAOro Tela
O00011IeHNE U CUCTEMATHU3aI1sI
153 3HAHWH 110 TeME ""3aKOHBI bubmmorexa LHOK
| https://m.edso0.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O00011IeHNE U CUCTEMATHU3aIUs
154 3HaHui 1o TeMe "OCHOBEI bu6nmoreka [JOK
MOJIEKYJIIPHO-KHHETHYECKON https://m.edsoo.ru/ed440ca8
Teopun"
155 O0600611eHre U cucTeMaTH3aIus bubnmoreka [JOK

3HAHUI 10 TEME

https://m.edso0.ru/c63f7¢10



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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https://m.edsoo.ru/3cca482e
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https://m.edsoo.ru/c63f7c10

"Tepmoannamuka. TenaoBbie
MAaIITUHEL"

O06o001IeHNe U cUCTeMaTH3aIUS
3HaHUU 110 TeMe "ArperaTHble

bu6mmoreka [IOK

156
coctosguud Bemecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1l
nepexopl"”
O00011IeHIE U CUCTEMATHU3ALIS
157 3HAaHUH 10 TEME Bubmorexa ITOK
" " https://m.edso0.ru/3bf0def9
DNeKTpUYEeCcKoe moJie
O000I11IeHIE U CUCTEMATU3AIUS
158 3HaHu# 110 Teme "[locTosTHHBIN Bubmiorexa HOK
. https://m.eds00.ru/71453ee6
ANMEKTPUICCKUHN TOK
O00011IeHIE U CUCTEMATU3AIUS
159 3HaHu# 110 teme "Toku B Bubmiorexa ITOK
. https://m.edso0.ru/3d40077a
Pa3IMYHBIX Cpeliax
O00011IeHIE U CUCTEMATHU3ALIIS
160 3HaHW# 110 TeMe "MarsuTHoe Bubmiorexa ITOK
| https://m.edsoo.ru/3b4c06ae
noJie
Pesepsusblil ypok. O0001IIEHNE 1
161 CI/ICTEMaTI/ISE}le WS 3HAHUU 110 TEME Bubmzorexa LIOK
1 https://m.edsoo.ru/053e2248
"JJIeKTpOMarHuTHasE UHIYKIUA"
PesepBusblil ypok. O000IIEHNE 1
162 CHCTzMaTHSZp WS 3HAHUH 110 TEME Bubmzorexa LIOK
& https://m.edsoo.ru/d6310bfd
"Mexannueckue konedanus"
PesepBHrIit ypok. O6001IeHNE 1
163 CUCTEMaTHU3allis 3HAHUM 110 TEME bubnmoreka [JOK

"DNeKTpOMarHuTHbIE
Kosiebanus"

https://m.edsoo.ru/5e2bb83d
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PesepBHelit ypok. O000ICHHE 1

164 CHCTEMAaTH3aIHsI 3HAHUH 110 TeEME 1 bubmuorexa [JOK
"MexaHn4YecKue 1 https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"

PesepBusblil ypok. O000IIEHNE 1
165 CI/ICTI;MaTmZp WS 3HAHWI 110 TEME 1 Eubmorexa ITOK
: e https://m.eds00.ru/52ad1603
OnTuka
PesepBusblil ypok. O000IIEHNE 1
P P \I,H bu6mmoreka [IOK
166 cHCTeMAaTH3alis 3HaHUH 10 TEME 1
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHrlit ypok. O60011eH1Ee 1

167 CHCTEMAaTHU3allus 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"KopnyckynsipHO-BOJIHOBOMI https://m.edsoo.ru/f7c59d38
nyanu3m"

PesepsHElil ypok. O0001IIEHNE U

168 CI/ICTI;MaTI/ISZp s 3HaHHfIHl 10 TEME 1 Bubmorexa ITOK

" 4 " https://m.edsoo.ru/1f511654
dusuka aroma
PesepBHelIit ypok. O60011IeHNE 1

169 CHCTEMATHU3aINs 3HAHHUM 10 TEME 1 bu6mmoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbIX YacTull"

Pesepsusblil ypok. O000IIEHNE 1

170 CI/ICTEMaTmZp s 3HaHI/II;IH 10 TEME 1 bubmmorexa LHOK

" B " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTPOPHU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» dusuka, 10 kimace/ Makumes I'.4., byxosueB b.b., Corckuit H.H. mox penakuumeit [lapdbentreBoit H.A.,
AxknmonepHoe obdmectBo «M3aarenseTBo «lIpocBemenne»
» ®usuka, 11 kmacc/ Mskumes ['.J1., byxosues b.b., Yapyrun B.M. nox penakmueit [lapdpentreroit H.A.,

AxknmonepHoe obmectBo «M3aarensetBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
®wusuka (yrayOoneHHbId ypoBeHs). Peanuzanus tpedosanuit ®I'OC cpeanero odmiero
oOpa3oBaHus : MeToamuecKoe mocodue st yautens / [A. A. Skyra u np.] ; Hayu. penakrop M. B. CemeHoB. —

M.: ®I'BHY «MHCTUTYT cTpaTteruu pa3Butus oopazoBanus», 2023. — 114 c. : ui.
ISBN 978-5-6049296-1-2

IMNPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/catalog
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