MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUUN
MunuctepcTBo o0pasoBanusi KajiuHuHrpaackou odaacTu
YupasjieHue o0pa3oBaHusi AIMUHUCTPANNH MYHUMIMNIAJBLHOT0 00pa30BaHusi

«banTHHCKUHA TOPOACKON OKPYI»

MBOY COI Ne 4 um. B.H. HocoBa

[Ipunsaro YTBEPXJAIO
Ha [1Ie1arOrH4YeCKOM COBETE Hupexrop MBOY COLI Ne4 um. B.H. Hocosa
«13» urons 2024 rox 3.0. MamaroBa

[Tpuka3 Nel73 ot 13 utonss 2024 rona

JOCyMENT NOANUCEN INSKTRONHIR NOANKEHO h
Bnageney: Mauarosa 3epa Onerosra
Ompexrop
MYHUUMNANLHOE BIODKETHOE OBLEOBPASOBATENSHOE YUPENIEHME
CPEQHSA OBUWECSPAIOBATENDHAS WIKONA Nad UMEHW MEPCH P
B H HOCOSA
Cepmdmxar
QOSCC18AT1 SBCIZABTETB137T80
Cpox aewcTum 82024
\’.*'Ll Kas=auencreo Poce )
PABOYASA ITPOT'PAMMA
(ID 4070016)

yueOHoro npeamera «@usuka. Yriay0JaEéHHbIH YPOBEHb)

1t ooyuaromumxcs 10 — 11 xmaccos

r. banrniick 2024 r.



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHON NMporpaMmsl, mpeactaBieHHbIX B PI'OC COO, a Takxke
c yu€roM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s13aTeIbHOE TPEIMETHOE COAECpKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEeIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH,
JIOTUKKA y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMma 1o ¢usuke AaéT TMpeAcTaBICHHE O MLENIX, COACpPKAHWM, OOIIeiH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSIET PEaM30BaThH
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUe YCIOBHM s
MPOSIBJICHUSI CBOUX MHTEIJICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JaromMMcsi, KOTOpblE HEOOXOAWMBI I MPOJOJDKEHHs Oo0pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensroTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeaMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JOTUYECKON OCHOBOWM JJisi pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METANpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCs, OCBOMBIIHX
nporpaMmmy 1o (Gpu3nKe Ha YPOBHE CpeaHEro o0111ero oopa3zoBaHus Ha yriTyOaEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEILHOCTHBIN TTOIXOI.

[Iporpamma o pu3nke BKIFOYALT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca PU3NKH Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIEe TIPeIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX MPOTrpamMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/IOB K TMPENoJaBaHuio0 (U3UKU HA YIUIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTETbHOM YaCTH COAECPKAHMS Kypca.



®du3rka Kak Hayka O HamOoisiee OOIMX 3aKOHAX HPHUPOJBI, BBICTyIAs B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SJHEPTeTUKH, TPAHCIIOPTA, OCBOECHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4aronierocsi, B OpMHUpPOBaHWE YMEHUN MPUMEHITh HAYYHBIM METOJ MO3HAHUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuMm B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoesa npuknaonon nanpasnennocmu. Kypc gusvku yriyoiEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
INPUHLIUAINIAX CUCTEMHO-EATEIbHOCTHOTO noaxona. s Gu3uku peammsanust 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIIOYAIOLIETO (DPOHTANBbHBIE YYCHHMYECKHE OIBITHI MPH HU3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO TOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM W3 3TUX KjaccoB. BTopoit cnocod — 3To uHTerpanus padbor
IPaKTHUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIAa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nporpamme 1no (¢usnke cuCTeMa YYEHMUYECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKkTUKyMa MNpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n71st pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 337[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk U HHTErpupys
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJICJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecrieueHnto0 y4eOHoro mporecca Kype pusuku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKU JOJDKHO OBITh HEOOXOJMMOE JIabOpaTOPHOE
000pyTIOBaHUE IS BHIMIOTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHHIECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHUSI  U3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHME JII YYCHUYECKHX TIPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAHUU AHAJIOTOBBIX M IMU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oynyuen
poecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HalPABJICHHH.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBJICHUM B TPUPOJAC U JUIS TMPUHATHUS MPAKTHUYECKUX PEUICHUNA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHON (hU3UICCKON
MOJICNIbIO, 3aj/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AJEKBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHUCJE 3aJlad WHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldM3a W HMHTepHpeTanuu uHdopmanuu,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE WHTEpeca K chepaM nmpodhecCuOHATBHOU NESITEIIbHOCTH, CBSI3aHHOMN
¢ pU3UKOH.

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 uzyuenme ¢usuku (yrayOnéHHBINH ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETOo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBHIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Paszgen 1. Hay4yHblii MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTallbHas HayKa o npupoje. HayuHslil MeTo Mo3HaHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUI.

OKCIIepUMEHT W TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmrogenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  u3MmepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3UYECKUX  BEIUYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MopnenupoBanue GU3NUYECKUX SBJICHUNA M MPOLECCOB (MaTepuaibHas TOYKA,
abCOJIIOTHO TBEPIOE TEJO, UACAIbHAS KUAKOCTb, MI€AIbHBIN a3, TOYSUHbIN 3aps).
I'unore3a. PU3NUYECKUN 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3UUECKasI TEOPUSL.

Ponp m mecto ¢u3nku B GOpMHUPOBAHWUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

N3mepenue cuibl TOKa M HANPSHKEHUS B 1IEMU MOCTOSIHHOTO TOKA MPU MOMOILU
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEITBHBIX MPUOOPOB.

3HakoMcTBO C LudpoBoii naboparopueit no ¢usuke. [Ipumepsl n3mepenus
(bu3NYECKUX BETUYHH MIPU MOMOIIM KOMIIBIOTEPHBIX JaTYNKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.



Mexanudeckoe naBMXKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHaTt. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX IMPOEKIMH HA OCHU CHUCTEMBl KOOPAMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU M HUX
rpauKu.

CBoOonHOE mMajeHue. YCKOpEeHHE CBOOOAHOTO majcHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas WU JUHEWHas cKopocTh. llepmom u 4vactora oOparieHusl.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHTEHUIMAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepHaIbHON TOUKH.

TexHUYecKue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUAOMETP,
JBUKEHUE CHAPAIOB, LIEMTHBIE, IeCTePEHYAThIE U PEMEHHBIE ITepeaadn, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

CnocoOBbI ucclief0BaHNs IBUKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKCHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGniogenue aBuKeHUs Tena, OPOILIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBanue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHuUe NyTeH, TPACKTOPUH, CKOPOCTEMN IBUKEHUS OJJHOTO U TOTO K€ Teya
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C LIEJIbIO OINPEAEIIEHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHre yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHUM HIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  MmajgeHUs  (PEKOMEHI0OBAHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOpaTOPUN).

N3yuyenue nBukeHus Tena, OpoIeHHOro ropu3oHTabHO. [IpoBepka runoressl
O TOPSAMOM MNPONOPLUOHAIBHOM 3aBUCHUMOCTH MEXIAY MAAJIbHOCTBIO NOJETA U
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3ydeHne IBHKEHHUS Tella O OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJia OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€r0 IMapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. HMHepumaneHble cuctemsl otcu€ra. [IpuHumn
otHocutenpHOCTU ['anunes. HemnepuuanbHble cucTeMbl OTCU€Ta (OMpEIEIIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpuHIUI Cynepno3uiu CUll.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MaTepuaabHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO MaJI€HUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuueckoi mupoThl. J[BrkeHne HeOECHbBIX Tel
U UX CIIyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuyeckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS MOKOS.
Koaddumment tpenus. Cuna conpoTUBIECHUS TPU ABUKEHUH TEJa B KUIKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JIBHUYKEHHS.

Hasnenue. I'mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTWYECKHE MPOLECCHl: MOAIIUITHUKH,
JBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBKEHUS TNl B MHEPITUATBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenue AByX HWIMHAPOB WIH IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUATBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACMCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHE B MHEPLUUAIIHOW CUCTEME OTCUETA.



PaBeHCTBO cuil, BO3HUKAIOIINX B PE3YyJITATE B3AMMOACHCTBUSA TEI.

N3mMepenne macce 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI NP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TrUIOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBHXKEHHUSI Opycka IIo
HAKJIOHHOMW IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAacChl.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pe3rHOBOM 00paslie, OT UX JepopMaiu.

N3ydyeHne NBUKEHUS CUCTEMBI TEJl, CBSI3AHHBIX HUTBIO, IIEPEKUHYTOU Yepe3
NErKuii OJIOK.

N3mepenue koddduiiieHTa TPEeHUs MO BEJIMYHUHE YIJIOBOrO KoddduimeHta
3aBucHMOCTH Frp(N).

HccnenoBanre nBrkeHHst OpycKka MO0 HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
Kod(PUIIMEeHTOM TpEHUSI.

N3ydeHne nBUKEHUS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpaliaTeIbHOE JBHKCHHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTENIBHO OcH BpamieHus. I[lnedo cuibl.
CnoxeHue Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: KPOHUITEHH,
CTPOUTEINIbHBIN KpaH, pelI€TUYaThle KOHCTPYKIIUH.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccenenoBanue ycilOBUM pPaBHOBECUS TBEPAOTO TeNd, HMEIOLIEro OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTONYNBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexanuke.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOUEK. Teopema O IBU>)KEHUU LIEHTPa Macc.



MMnynbe CHIIBI 1 N3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MomeHT umnyiibca MarepuanbHOM Toukd. [IpencraBieHuE O COXpaHEHHMH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cunbl Ha MajoM M Ha KOHEYHOM IMepemenieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU MAaTEpUAIBHOU TOUYKH.

[loTeHUIMaIbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHumampHass >HEprwUs.
[ToTennmanbHas 3Heprust ynpyro neGopMuUpoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTALMOHHOM MoJie. [loTeHnuanpHas sHeprus reia
B TPaBUTAIMIOHHOM II0JI€ OAHOPOJHOrO IIapa (BHYTpM M BHe Imiapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHne bepHymn U9 UACATbHOM KHAKOCTH Kak CJEICTBUE 3aKOHA
COXPaHEHUS] MEXaHUYECKOU YHEPTHH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GPUTYPHOE KaTaHNWE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3meHeHne sHepruM Teja MPU COBEPIICHUN PaOOTHI.

B3auMHble mnpeBpamieHus] KUHETUYECKOM W NMOTCHIMAJIBbHOW SHEPTrUil INpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

W3mepenne nMiysibea Tea 1o TOpMO3HOMY ITYTH.

W3mepenne cusbl TITH, CKOPOCTH MOJEITH 3JIEKTPOMOOUIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NMOTEHUUATbHON HEPTUU TPYKUHBI C PaOOTON CHIIBI
TPEHUS.



Omnpenenenne pabOTHI CWIIBI TPEHHS TPH JBIKCHHUH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MonexkyaspHas (pu3uKa 1 TEpMOAUHAMMKA.

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombITHOE 0O0ocHOBaHMe. [lnddy3us. BpoyHOBCKOE MBIKEHHE. XapaKTep IBIKCHHS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEIIECTBA. Mojaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeleld. Macca u
pa3mepsl MoJiekys (atomoB). KonnuectBo BemiectBa. [loctosnaass ABorapo.

TennoBoe paBHOBecue. TemmepaTypa u crmocoobl e€ u3mepenus. Illkana
temneparyp Llenscust.

Mogenp uieanbHOrO ra3a B MOJEKYJIAPHO-KHHETUYECKOW TEOPUU: YaCTHUIIbI
rasza JBHXXYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temrneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJCabHOM Ta3e C I[IOCTOSIHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
IIPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW  SHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPTUEN MTOCTYIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuuecknue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAaJIOB.

Hemoncmpauuu.

Mojenu IBUKEHHS YaCTHI] BEILIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmonenue 1 ncciaenoBaHue U30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HccnenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXKTY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHue H30TEpMUYECKOrO Mnpouecca (PeKOMEHIAOBAHO MCIOJIb30BAHUE
1udpoBoit Taboparopun).

N3yueHne n30X0pHOro mporuecca.



N3ydenue n3ob6apHOTO mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amgaHuvie BHEUIHUX YCIOBUH IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJNHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, ONMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMoOnpoOH3BOJIbHAs — peJlaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnenp wWIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHWI:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPpUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTpAlUs YacTHL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH YHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MPOLECCHI.

DneMeHTapHas paboTa B TepMOJuHAMUKe. Beruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kak  cnoco0  M3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKONH  cucTteMbl 0e3  coBepiieHuss pabotel. KoHBekuus,
TEIUIONTPOBOJHOCTbD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. Tenno€éMKocTh Tena. YHaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maiepa. YaenpHas TEIUIOTa CrOpPaHMUs
tornuBa. Pacuér KkonuuecTBa TemiaoThl mnpu  Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TeEpMOAMHAMUKHU. BHyTpeHHss dHEeprusa. KoimuecTBo TEIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEpPruu TEepMOAMHAMUYECKON
CUCTEMBI.

BTopoi 3aKk0H TEpMOAMHAMUKH JIsI PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIWHAMUYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY JIJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJIOIHOTO TeNa K 0ojiee HarpeToMy 0e3 KOMIIEHCAITU!
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpuniumne! aecTBus TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrarenei. TemioBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEBI.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHE IPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, AMU3ENbHBIA M KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuHa,



NOJIyYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3ALMUS «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TETNIOBOTO HAcOCa, YTHIIM3AIHs OMOOPTaHUYECKOTO TOTLINBA ISt
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3gymHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO mpolecca.

KoMIbroTepHBIE MO/IENN TEMIOBBIX JIBUTATEIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOJACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamnibie cocmoanusa éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHneHcanus. Micnapenue u kumenue. Y neapHas TermioTa
apooOpa3oBaHUsI.

HachllienHble M HEHachllleHHblE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
XKUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auusa. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
Cyb6numarusi.

Hedbopmaru tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nepopmariuii.

TemnnoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJI€OaHUI YaCTHUI] BEUIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIUPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHoctHOoe HaTspKeHHE. Ko3(phuUIMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHL:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.



Hemoncmpayuu.

TemnmoBoe pacmMpeHue.

CBolicTBa HACBHIIIEHHBIX NTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanumisipasie aBiIeHUS.

Mopenu HEHbFOTOHOBCKOM KHUJIKOCTH.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
ITIOMEIIECHUH.

N3mepenne ko3 pumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmaruu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CUJIBI.

Paznen 4. DaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noie.

DnekTpu3anusi Tell U €€ MPOSIBICHUS. OJICKTPpUUECKUM 3apsan. [IBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHWKHM, IUAIEKTPUKA U  MOJYNPOBOAHHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUS JIEKTPUYECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynmoHa.

Dnektpuueckoe noJie. Ero neicTBUe Ha SIEKTPUYECKUE 3apsibl.

Hanpsoxéanocts  anektpuueckoro  mosd.  [IpoGueiii  3apan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJsl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMaN 31EKTPOCTATUYECKOro NoJiA. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CYNIEPNIO3ULINN dIEKTPUUECKUX TOJIEN.



[Tone Toueunoro 3apsana. Ilome paBHOMEepHO 3apsbkeHHOUM cdepnl. [loie
pPaBHOMEPHO 3apsHKEHHOTO Mo 00béMy miapa. [losme paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH O3THUX MOJEH H
SKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

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

JIMDNEeKTpUKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapaenbHOE coequHEHUE KOHAEHCATOpOB. IlocienoBaTenbHOe COEAMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPHUYECKOM IOJIE.

TexHU4ecKHue YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DNEeKTpUYECKOe N0JIe ABYX 3apsKEHHbBIX IIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsiKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

OneHka cui B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnrogenue npeBpaliieHus SHEPTUH 3apsDKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
U3ITy4YEHHs CBETOINOAA.

N3yueHne npoTekaHus TOKa B LIETIH, COAEpKAaIIeil KOHJEHCATOP.

Pacnpenenenune pa3HOCTH NOTEHIMAJIOB (HanpsHKEHMS ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannuwtil 31eKmMpuiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.



VYcnoBUS CylIECTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTrO TOKA. McTouHMKH
toka. Hammpsoxenue U u DJ1C &.

3akoH Oma 1 ydacTka 1enu.

DIIEKTPUYECKOE COPOTUBJIEHUE. 3ABUCUMOCTb COIPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro [JJIWHbl W IUIOIIAJA MONEPEYHOTO CEUEHHS. Y IEJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[locnenoBaTenpHOE, NapAJLIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJIHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIeHna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIAENSAEMas Ha
pe3ucTope.

OJIC 1 BHyTpEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa JIJT MOJIHOU
(3aMKHYTOI) AJIEKTPUYECKOH IIermd. MOIIHOCTh WCTOYHHMKA ToKa. KopoTkoe
3aMBbIKaHHE.

KonaeHcaTop B enu mocTOSIHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

M3mepenne cuilbl TOKAa U HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSOKEHUS I pE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCUMOCTb COITPOTHUBJICHHUSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT COIPOTHUBIIEHHS IIPU TIOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

Crioco0bI coemnHeHNust UICTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LETH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HANpsDKEHHS JJIs  JIaMIIbI
HaKaJIUBaHMUS.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C u BHyTPEHHETO COITPOTHUBIICHHS] HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.



HccenenoBanue pasHOCTH NOTEHIHAIOB MEKy TOJIFOCAMHA HCTOYHHUKA TOKA OT
CUJIBI TOKA B LIEIIN.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeodax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHAS
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas U IpUMECHast IIPOBOJIMMOCTh
NOJIynIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBI.

DJIEKTPUYECKUM TOK B JJIEKTPOJHUTAX. IJIEKTPOJUTHYECKAS IAUCCOLMAIIAS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexTpudyecknid TOK B ra3ax. CaMOCTOATENBbHBIA M HECAMOCTOSTEIBHBIN
paspsan. Paznmuuneie TUIIBI CAaMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pa3psaHbIe
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: U0,
TPaH3UCTOP, (POTOIUOI, CBETOANO/, ralbBaHUKa, paMHUPOBAHUE MEJIU, BIIIJIaBKa
QIFOMUHUS, JIEKTPOHHAsE MUKPOCKOIIHS.

Hemoncmpauuu.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYITPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaoGmronenne ammekTpoimsa.

N3mepeHnune 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTM  CONPOTHUBJIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCONIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.
OueHka rpaHul] NOrpenHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAHWHA  3aBUCHMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,



ONMCAHHBIX B  TEMAaTHYECKUX  pasfenax «YUYEHWYECKHH  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHble CBSI3H.

N3yuenue kypca ¢pu3uku yriay0inéHHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C YUY€TOM CcOJepXKaTeIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvle noHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20
NnO3HAHUA: SBIICHUE, HAY4YHbIH (aKkT, TUnoTe3a, (pusmyeckas BEIMYUHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas (QyHKIMS,
napa6osa, runepbosua, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QpyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozcus: mexannueckoe NBMXKEHHUE B KUBOUM mpupoae, nuddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaloleH Cpe.sbl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHHWE HAHOMAaTepHUaJiOB, TEIJIOBBIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAJUIBI, HIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAsl  JMCCOLMAIMs, TallbBaHUKA, 3JIEKTPOHHAas
MUKPOCKOITHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCHOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHE), ABUTATENIb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYy4EHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHKA.
Tema 4. Maznummnoe nosne.



B3aumoneiicTBue TMOCTOSHHBIX MArHUTOB U TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIWH.

MarauTHoe 1oJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cunia Amnepa, €€ HanpaBJI€HHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHoM moJe. Pabota cuibl Jlopenria.

MaruuTtHoe nose B BeuiectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKH.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOILECChl: MPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHIL.
Jlemoncmpayuu.

KaptiHa  7OuHHMA  WHAYKOMM  MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJI JIJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanrie MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanrie cBOMCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUSI HIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yyeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOM UHIYKIIMKA HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BeKTOpa MarHMTHOM
uaaykuuu. OJIC wHAyKUMU. 3aKOH 3JIEKTpOMarHUTHOW uHAykKiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

OJIC wmHAyKUMH B NPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SBnenne camonnaykuuu. IJ1C caMOMHIYKIUN.



DHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIIMOHHAS
M€Yb, COJICHOU/, 3aIIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmnroienue siBneHus 3JeKTPOMarHUTHOW HHAYKIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHH OT CKOPOCTA W3MEHEHUS
MAarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIIUH.

UccnenoBanne 3apucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIWH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoja
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OMTUCAHMUS.

Amruntyaa u ¢aza xonebanuil. CBsI3b aMIUTUTYIbl KOJEOAHUI HCXOTHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojebanuid. Ilepron Manabix CBOOOJHBIX KoOJIeOAHMIMA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX1eHHbIe Koebanus. Pezonanc.
Pe3zonancHas kpuBas. BnusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABMKCHHUS.



Habnronenue He3aBUCUMOCTH MEPHOJIA MAJIBIX KOJIEOAHUM Irpy3a HA HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KoJ1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanue KojeOaHMH TIpy3a Ha MACCHUBHOM MpPYKHHE C IEJbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMs S3HEPTUU IPH KOJICOaHUIX rpy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Habmtoienue pe3onasca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojBece.

M3yyeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXaOMUX KOJIEOaHUM.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InekmpomacHumHubsle KOA€OAHUA.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsga KOHAEHcaTopa C aMIUIMTYI0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromme JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€eHHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlIKa
WHIYKTUBHOCTH B II€NIM CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHu.

Uneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3eKTposHepruu. KymeTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHu4ecKkue yCTpOMCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH 3JIEKTpONeEpe1ay.

Hemoncmpauyuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.



3aBUCHUMOCTB 9aCTOTHI CBOOOIHBIX KOJICOAHUN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BrIHyXIeHHBIE CHHYCOUIATBHBIC KOJICOAHMS.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJCHCATOpP B IEMU MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUH PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATENbHO COCAUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6OJIHDI.

Mexanuueckue BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus. llomepeunbie u
MpOJOJbHbIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHUs W JJIMHA BOJIHBI.
CpoiicTBa MEXaHUYECKHUX BOJH: OTpPa)KCHHE, MpeJIOMJICHUE, WHTephEepeHIus H
nudpaxims.

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

[IIymoBO€ 3arpsi3HEHUE OKPY>KAIOILIEH CPEbI.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIyYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aunMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHE,  IPEJIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenepon, CBU-nieusn,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauyuu.

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.



3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHHIA.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u 1udpakinm MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pEe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IIPETIOMIICHUE,
noJisipu3anys, 1udpakuus, HTepepeHLUs.

OOHapy>keHue HHPPaKpacHOTO U yIbTPAPHOIECTOBOIO U3ITyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHne pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
TodedHbIld HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
1ockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTelb NpesioMiIeHHs . [I0CTOSHCTBO 4aCTOTHI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH ITEPEX0IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
I'PAHULLy pa3zena IByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€Ioro CBeTa.
IBer.

[lonHoe BHyTpeHHee OoTpaxkeHue. [IpenenpHbIil yroyl MoJIHOr0 BHYTPEHHETO
OTpPaKECHMUS.

Cobupatomiue u paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKasl cuja TOHKOW JMH3BL. 3aBUCUMOCTh (POKYCHOTO PacCTOSHUS TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
MIPEJIOMIICHHS.

dopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xon Jsy4a, MPOLIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
omtuueckorr ocu. IlocTpoenne wu300pakKeHU TOYKM W OTpE3Ka MPSIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas cnocodHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WuTepdepennuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS MAaKCUMyMOB M MHUHUMYMOB B HHTEp(EpPEHLMOHHON



KapTUHE OT JABYX KOTEPEHTHBIX HWCTOYHHMKOB. [IpuMepnl KiacCHYeCKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
INIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBaHue XOJa CBETOBBIX IIYYKOB YE€pe3 IUIOCKONAPAJLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue natepdepeninu cBera.

HabmoieHue 11BeTOB TOHKUX IJIEHOK.

HaOmronenue nudpakinu cBera.

N3yyenue nuppakinOHHON pEIIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumMeHeHune noIApoUa0B sl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenune rnokasaTens NpeJOMIICHHSI CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOTO pacCCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 MIIOCKOTO 3epKaJia U JIUH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

HaOmronenune nudpakuuu, nuaTepdepeHIInN U MOJIIpU3alliy CBETa.

N3ydeHne noysipru3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne nnTepdepeHInm 1a3epHOro U3IyuyeHus Ha IByX LIEIIAX.

Habnronenune aucnepcun.

Habmronenue u uccienoBanue AuppakiinoOHHOTO CIEKTpa.

W3mepenue IHbI CBETOBOU BOJIHBI.



[ToydyeHue criekTpa W3IydeHUsST CBETOAMOAA TP MOMOITH AU(GPAKIIMOHHOM
PELIETKU.

Paznen 6. OcHOBBI CIeIHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuIBl IPUMEHUMOCTH KJIACCHUECKOM MeXaHUKU. [[ocTynaTel criennaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YaCTHLL.

YyeHn4ecKkuil IKCIIEPUMEHT, JIa00paTOpHbIE PaObOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DJHEPIUU  PEISITUBUCTCKUX  dYacTull (1o
(doTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBEeCHOE TeIIOBOE M3NIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

DoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl poTodPderra. YpaBHeHHE
OunmreiHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIONIAIOIIYI0 W aOCOJIIOTHO OTpakarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BousiHoBBIE cBOMCcTBA yacTull. Bosnsl ne bpouns. lnuna BonHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIW3aIluu JABWXKYyIIeHcs dactuibl. KopmyckymspHo-
BOJTHOBOM ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTalIax.

Cneunduka nzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONpPEAeIEHHOCTEN
['eitzendepra.

TexHn4eckrue YCTpPOMCTBA M TEXHOJOTHYECKHE TMPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Jlemoncmpayuu.

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHIHETO PoTOdIPPeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.



Ceeroauon.

Conneunas Oatapes.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenosanue Gporope3ucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBE uccienoBanus Gpororddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO/T OT HAMPSIKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEOOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOoTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHSI JHEPTUU HA IPYTOM.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHu4eckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Hab0mronenne mMHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

Onpenenenue JIMHbBI BOJHBI JTJA3€PHOTO U3TYUEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

Habronenue MHeyaToro cCexTpa.

HccnenoBanue cnekTpa paspeKEHHOT0 aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomMHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnass monens snapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. M30Tomsl.

PamunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBI M TO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacrnana. PaaumoakTUBHBIE HM30TOINBI B TMPUPOIE.
CBolicTBa MOHM3HMPYIOUIETO M3JIy4YeHHs. BiusiHME paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrectBeHHbI PoH n3mydenus. Jlozumerpusi.

DHeprus CBSA3M HYKJIOHOB B siape. SAnepubie cubl. Jlegext macch siapa.

Anepublie peakuuu. [enenuie u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsIEMOT0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE acCIEeKThl pPa3BUTUS
AIEPHON DHEPIETUKH.

Metonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-TirooHHass MOAENb apPOHOB.



®uzuka 3a npexnenamu CrangapTHoil moaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnuncTBO pu3myeckoil KapTHHBI MUDA.

TexHuyeckne yCcTpoiCTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
Buibcona, siepHblil peakTop, TEpMOSIACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHas: ToMorpadus.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znea 8. DieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHomuu. I[IpUMEHMMOCTb 3aKOHOB (DU3UKHU JUISI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIbI, PAAUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConHeuHas akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIEKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne m aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE31HOTO HeOa HEBOOPYXKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIsi ONpe/IeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MoJIylIapusi U SIpKue
3BE3/bI.

HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUU.



Pu3nyecKui NPaKTUKYM.

Crioco6s1 n3MepeHust GU3NIECKUX BETUYHH C UCIIOJIb30BAHNEM aHAJIOTOBBIX U
U(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpa”ui] NOrpemHOCTEN.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUM, HCCIEHOBAHUW  3aBUCHMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

O06o01maromniee NOBTOPEHUE.

O06o0uIeHne U cucTeMaTh3alus COJep KaHUsl pa3liesioB Kypca «MexaHukay,
«MonekynspHas pu3nuka U TEpMOJAMHAMUKAY, « DJIEKTpoIuHaMuKay», «Konebanus u
BOJIHBDY, «OCHOBBI CHENUAIBHOW TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
¢duznka», «JIEMEHTbl aCTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ndecKkoil Teopuu, poib (U3MIECKON TeoOpruu B POPMHUPOBAHUU TPECTABICHUIN
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHNUNA O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJIEPKATEIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMu MATEMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 00068 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusnyeckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, OHKCIHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopHsl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHI M MX NMPOEKIMH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
oTmpeiesIeHUE TUIOMIAIU TIOCKUX (GUryp u o0bEMa Tel.

Buonocun: »>nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KoyieOaTeabHbIC
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TNPH MPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAWIIEHM  Cpensbl,
yJIbTPa3ByKOBasl JMArHOCTUKAa B MEIWLIMHE, ONTUYECKHE SBJICHUS B JKUBOU
MIPUPOJIE.



Xumusa: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKASI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTATENh SIKOOM, TeHepaTop MEPEMEHHOr0 TOKA, MHAYKIMOHHAS IEYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paap, PAaUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CyTHUKOBBIC
IIPUEMHUKHU, SJIEPHAS SHEPTETUKA U YKOJIOTUUYECKUE aCIIEKThI €€ pa3BUTH.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOIrO OOIIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HWHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOLIEHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO U CaMO0Opa30BaHuUIO B 001aCcTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIaJIeTh  HaBBIKAMH  y4€OHO-MCCIEAOBATEIbCKOM M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHUIO PAa3IMIHBIX METOI0B MTO3HAHMS,;

BJIQJICTh BUAAMH JCSITCILHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3W U aKTyaJlW3WpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaAJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUs1 HTHGOPMALIMK (PU3NYECKOTO COAEPKAHMS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATh TOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK M BO BHEYPOUYHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHINBUTYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HHBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIEHO OCYIIECTBIIATH TIO3HABATENIbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTHO COCTABJISITh IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOoThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBBIKAMH TIO3HABATEIbHONM peQEeKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH C€Osl, MOHUMAsI CBOM HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIiexy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHMMATh pPOJb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUCYHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE MPOIECChl U  SIBJICHMS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3aKOHbl HplOTOHa, mIpUHLOMIN  OTHOCUTENBHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCAa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MOJIeKyJsipHOW (U3UKH U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOrO JBHKEHHUS €ro YacCTHll, CBA3b JABJICHUS UIEAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHneneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUU 3JIEKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3MUECKUE TPOIECCHl W SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YNPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJTHMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAJIOB, AJEKTPOJABHKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCJIEIOBATEIBLHBIM U TAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs, TIJIABJICHUE U KPUCTAIIIM3allUs], HAlPABIECHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl IMOJTYYECHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpPEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OIICHUBATh A0COIIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 IMPOBEPKE NPEJIOKEHHON TUIIOTE3bI: MNIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
TUIOTE3bI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKIX
TEOpUH TPU HUCTOIH30BAHUM MAaTEMaTUYECKUX METOJIOB pEIICHHs 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUH W3
pa3HBIX pa3nenoB Kypca GU3MKH, a TAaK)KEe WHTETpalliy 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB paOOTHI U3MEPHUTEIHHBIX MPHUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAIIM3UPOBATh M OIICHUBAThH MOCIECTBUSI OBITOBOM M TPON3BOACTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAayKM M TEXHOJOTMM JUIsl JaJbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJIOTMHM [UIsl TOMCKA, NEepepabOTKU W TpPEabSBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3jIMYHbIX COIMAJIbHBIX POJIEH,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax NeATeTbHOCTH YeNOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (HU3NUECKON TEOpUU — DIIEKTPOJUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOImEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NEKTPOMArHUTHOM  WHAYKuuW, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  JiA
dotorddekra, nepBelil ¥ BTOpoi mocTynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKUE MPOLIECCHl M SBJICHUS, HCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJABUKYILASL CHUJIA CAMOMHIYKLHMH, HSHEPrus MAarHUTHOTO IOJs
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsA UHIYKLUS, CAMOUHIYKIUS, PE30HAHC, NHTEpPepeHLIHs
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiIeHUE WHIYKIWA MArHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJb30BAaHUEM TMPSAMBIX M3MEPEHMH, INpU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEJIMYMUH, MHPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJEeNM, OTBEYarolue TpeOOBaHUSAM 3a/layd, NPUMEHATH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI ¢ ONOPOI HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paOOThHl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
NPUPOAOIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAaHUH B MPOLIECCE BHINOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
11 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 https://myschool.edu.ru/
Utoro no pazneny 6
Paznean 2. MEXAHUKA
21 KHHeMaTHKA 10 1 https://myschool.edu.ru/
29 JluHAMUKA 10 https://myschool.edu.ru/
23 Cratuka TBEPIOTO TeNa 5 1 https://myschool.edu.ru/
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://myschool.edu.ru/
Uroro no pazaeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https:/fmyschool.edu.ru/
3.2 Tepmonunamuka. TenaoBbsie MalTUHBI 20 1 https://myschool.edu.ru/
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1 https://myschool.edu.ru/

epeXObI

Hroro no pazneny

49




Paznen 4. DJJIEKTPOAUHAMUKA

https://myschool.edu.ru/

4.1 DIIEKTPUUYECKOE TT0JIE 24

4.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 24 https://myschool.edu.ru/

43 ToKM B PA3THYHBIX Cpeax 6 https://myschool.edu.ru/
Hroro no pazaeny 54
Pa3znen 5. PUBNYECKU TIPAKTUKYM

5.1 ®u3nyecKkuil NPakTUKYM 16 16 https://myschool.edu.ru/
Wroro mo paszneny 16
PesepBHOE BpeMs 10 https://myschool.edu.ru/
OBLIEE KOJMYECTBO YACOB I10 [IPOI PAMME 170 16 https://myschool.edu.ru/




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarHHTHOE HoJIe 14 https://myschool.edu.ru/
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 https://myschool.edu.ru/
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnueckue KoJieOaHus 10 https://myschool.edu.ru/
2.2 DNIeKTpOMarHuTHBIE KoJieOaHus 15 https://myschool.edu.ru/
53 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 https://myschool.edu.ru/
' BOJIHEI
24 OnTHKa o5 1 https://myschool.edu.ru/
Wroro mo pazneny 60
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBel CTO 5 1 https://myschool.edu.ru/
Uroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOMN Ayann3m 15 https://myschool.edu.ru/




4.2 dusuka aroma 5 https://myschool.edu.ru/
43 ®du3rKa aTOMHOTO /1pa U dJIEMEHTapPHBIX 5 https://myschool.edu.ru/
' YaCTHIL
Hroro no pazaeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 12 ‘ https://myschool.edu.ru/
Uroro no pazneny 12
Pa3aen 6. DU3UYECKHUN IPAKTUKYM
6.1 ‘ ®uznyecKkuil NPakTUKYM 16 16 ‘ https://myschool.edu.ru/
Utoro no pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
7.1 HPEAMETHOTO COHCP)KaHHf{ fronprTa 15 https://myschool.edu.ru/
JESTENIbHOCTH, TPHOOPETEHHOTO MPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PesepBHOE BpeMs 10 https://myschool.edu.ru/
OBLIEE KOJIMYECTBO YACOB IO [IPOI PAMME 170 16 https://myschool.edu.ru/




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Koutpoabhbie  TIpakruyeckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoThI padoThbI pecypenI
1 ®duszuka — pyHaaMeHTaIbHas HayKa O 1
IpUpoJIe
5 Hayunblif MeTo/1 TO3HAHUS ¥ METO/IbI 1
UCCIEeOBaHUS (PU3NYECKUX SABICHUN
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 no3Hanus npupoasl. Habmoaenue u 1
HKCIEPUMEHT B (PU3UKE
4 Crioco6b1 n3mMepeHns (Hu3NIecKux 1
BEJIMYNH
AOGCoII0THAs M OTHOCHUTENbHAS
5 MOTPELTHOCTH U3MEPEHUH (PU3NUECKUX 1
BEJIMYMH
MonenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1
HAyYHOUW KapTUHBI MUPA, B TPAKTHIECKON
JesITeIbHOCTH JII0/IeH
Mexannueckoe aBmxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD 1

MEXAaHHUYCCKOT'O JIBUKCHUA. HpﬂMaH u
o6paTHa;1 3aJa4ul MCXaHHUKHU




Pannyc-BekTop MaTepralIbHON TOYKH, €TO
MIPOEKLMU HAa OCH KOOpPIMHAT.
Tpaextopus. [lepemenenne. CKOpoCTb.
WX npoekiuu Ha 0OCU KOOPAUHAT

https://myschool.edu.ru/

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'padpuueckoe onucanue paBHOMEPHOTO
IIPSIMOJIMHEMHOIO JBUKCHUS

https://myschool.edu.ru/

10

11

12

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pewmenne 3anau

HepaBHoMepHoe nBm>xeHre. MrHoBeHHas
CKOpOCTb. Y ckopenue. [Ipsmonuneiinoe
JBUKECHHE C IOCTOSIHHBIM YCKOPEHUEM

I'pacduyeckoe onurcanue NPIMOIUHEIHOTO
JBUKEHHSI C TIOCTOSTHHBIM YCKOPEHUEM

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

13

CBobosHOe najieHue. Y CKOpeHue
CcBOOOIHOTO ITaJECHN. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

https://myschool.edu.ru/

14

15

16

JIBu>keHue Tena, OpOILIEHHOTr0 MO/ YIJIOM
K TOPU30HTY

Kpuonunelinoe neuxkenue. JIBuxeHue mo
OKPY>KHOCTH. YTJIOBas U JIMHEWHAas
ckopocts. Ilepuon u yacrora.
[leHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHUE

KonTponbHas pabota mo Teme
"Kuuemartuka"

https://myschool.edu.ru/

https://myschool.edu.ru/




IIepBbiif 3akoH HproToHa. MHepunansHbie
cucteMsl orcuéra. [IpuHnun

https://myschool.edu.ru/

17 OTHOCHUTENLHOCTH [ anmuies.
HewunepuuanbHbIe CUCTEMBI OTCUETA
18 Cuia. PaBHojelicTByro1as cuiia. Bropoit https://myschool.edu.ru/
3akoH Herotona. Macca
19 B3aumoneiictue ten. Tperuil 3akoH https://myschool.edu.ru/
Hprorona
20 [Ipunuun cynepno3unuu cuil. Pemenue https://myschool.edu.ru/
3a/1a4 Ha IPUMEHEHUe 3aKoHOB HproToHa
3aKOH BCEMUPHOTO TATOTCHHUSI. https://myschool.edu.ru/
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U
WHEPTHOW MacChl
29 Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO https://myschool.edu.ru/
MaJIeHUs
JIBroKeHre HeOECHBIX Te M MX https://myschool.edu.ru/
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpOoCTh. 3akoHbI Kemepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://myschool.edu.ru/
Cuna tpenus. [Ipupona u BUaBI CUl https://myschool.edu.ru/
25 TpeHus. [[BrkeHne B )KUIKOCTH U Ta3e C
Y4ETOM CHITBI COMTPOTUBJICHHS CPEJIBI
26 JlaBiienue. I 'uapocrTaTuueckoe 1aBjIcHUE. https://myschool.edu.ru/
Cuna Apxumena
AOGCOIOTHO TBEPOE TEIO. https://myschool.edu.ru/
27 [TocTynarenbHOE U BpalareabHOe

ABHUIKCHUC TBCPAOT'O TCJIa




28

MoMeHT cuibl OTHOCUTEIBLHO OCH
Bpaienus. [1meuo cuibl

https://myschool.edu.ru/

29

Crnosxenue cuil, NpUIOKEHHBIX K
TBepaoMy Teny. LleHTp TskecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TeEA.
Bunel paBHOBecHs

https://myschool.edu.ru/

30

31

Pemenue 3agau

KontponbHas paboTa mo teme
"Ilunamuka. Ctatuka TBepaoro tema"

https://myschool.edu.ru/

https://myschool.edu.ru/

32

NMnynsc maTepuabHONM TOYKHU, CUCTEMBI
MarepuanbHbIX To4ek. LlenTp mMace
CUCTEMBI MaTepUaAJIbHBIX TOUEK. Teopema
O JBMKCHHMM LIEHTPA Macc

https://myschool.edu.ru/

33

Nmmynbe cuiibl U1 B3BMEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHECHHS UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE

https://myschool.edu.ru/

34

35

36

MoMeHT uMITysbca MaTepUaIbHON TOUKH.
[IpencraBnenue o COXpaHEHMH MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3agau

PaGora cuibl Ha MajOM U HA KOHEYHOM
nepemenieHuu. I'papuueckoe
IpeJCTaBIeHUE PabOThI CHIIbL. MOIIIHOCTD
CHJIBI

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

37

Kunernueckas sneprus. Teopema 06
N3MEHEHUN KHHETHYECKOMN OHCPIrun
MaTepuaIbHOW TOUKU

https://myschool.edu.ru/




38

HOTGHI_II/IELHBHBIC 1 HCIIOTCHIIMAJIbHBIC
CHJIBI. HOTCHHI/IaHBHaH OHEPIus. BTOpaH
KOCMHUYECKasA CKOPOCTh

https://myschool.edu.ru/

39

TpeTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
paGOTH HCIIOTCHIMAJIBHBIX CHJII C
U3MEHEHHEM MEXaHHMYSCKOM OHCPIruun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM SHEpIrun

https://myschool.edu.ru/

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryiuu s UieaibHOM
KUAKOCTU

https://myschool.edu.ru/

41

42

KonTponbHas pabota no Teme "3aKOHbI
COXPAaHEHHUs B MEXaHHKe"

PazButue npeacrasieHuit o npupoie
Ter1oThl. OcHOBHEIE TonoxkeHusa MKT.
Huddysus. bpoyHoBckoe nBUXKEHME

https://myschool.edu.ru/

https://myschool.edu.ru/

43

CrpoeHue ra3000pa3HbIX, XKUJIKUX U
TBEPJIBIX TeJ. XapakTep JBUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BELLIECTBA

https://myschool.edu.ru/

44

Macca u pazmepsl MOJIEKYJT (aATOMOB).
KomngectBo Bemectsa. [locTosiHHas
ABorazipo

https://myschool.edu.ru/

45

46

Temneparypa. TemioBoe paBHOBECHE.
Ilxana Ienbcus

Pemenue 3agau

https://myschool.edu.ru/

https://myschool.edu.ru/

47

Wneanpueiii ras. I'a3oBbie 3aKOHEI

https://myschool.edu.ru/




VYpasHenue MeHnneneesa-Kianeiipona.

https://myschool.edu.ru/

48
Pemrenue 3agau
49 AOGcomoTHas Temiieparypa. 3aKoH https://myschool.edu.ru/
JanpToHa
50 M3onporiecchl B ueaaibHOM rase ¢ https://myschool.edu.ru/
MIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
I'padmyeckoe npencraBneHne https://myschool.edu.ru/
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa
52 OcHoBHOe ypapHerue MKT https://myschool.edu.ru/
53 Peluenne 3a1a4 https://myschool.edu.ru/
CBs13b a0COTIOTHOMN TeMIEpaTypsl https://myschool.edu.ru/
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpeIHEH KHHETUYECKOM dHepruei
MOCTYMATENbHOIO TEIJIOBOTO IBMXKEHUS €€
YaCTHI]
55 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 https://myschool.edu.ru/
teme "OcHoBbl MKT"
Kontponbnas padota mo Teme "OCHOBBI https://myschool.edu.ru/
56
MKT"
TepmoauHamMuueckas cuctema. 3ajgaHue https://myschool.edu.ru/
BHEIIHUX ycsoBui juist T/ cucreMsl.
57 Bremane u BHyTpeHHUE TTapaMeTpHI.

[Tapametps! T/] cuctemsl Kak cpeaHue
3HAYEHMs BEJIMYHH, ONUCHIBAIOIIUX €€ Ha
MHKPOCKOITMYECKOM YPOBHE




58

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcarus T/
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

https://myschool.edu.ru/

59

Moaens naeansLHOro ra3a B

TCPMOANHAMUKE. Ycaopus MNPUMCHHUMOCTHU

3TOU MOJIENIN

https://myschool.edu.ru/

60

61

62

VYpaBuenue MenpeneeBa-Knanelipona u
BBIP)XEHHE ISl BHYTPEHHEH YHEPTUU

BLIpa)KeHI/Ie JI BHyTpeHHeﬁ OHCPIUH
OJHOATOMHOI'O HACAJIBHOI'O I'a3a.
KBasucrarnueckue u HeCTaTHUCCKHE
IIpoLECCChI

DnemeHTapHas padoTa B TEpPMOJAMHAMUKE.

Brruncnenue paboTsl 1o rpaguky
nporecca Ha pV-auarpamMme

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

63

Temonepenayda kak crnoco0 W3MEHEHUs
BHyTpeHHel sHeprun TJl cuctemsl 6e3
COBEpILIEHUS PabOThI

https://myschool.edu.ru/

64

65

66

KonBek1ust, TernionpoBoAHOCTb,
U3Iy4YeHUe

KomnyectBo TemmoTel. TemioéMKocTh
Tena. Y IeabpHas U MOJIsIpHas
TEMI0EMKOCTH BeEIlleCTBa. Y AelIbHAas
TEII0Ta CropaHus TOIUINBA

Pacuér xonuyecTBa TEIIOTHI IPU
Temioneperaye

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

67

[TonsTre 06 annabaTHOM TpoIecce.
[IepBblit 3aKOH TEPMOAMHAMUKH

https://myschool.edu.ru/




68

KomnmdgecTBo TermioTsl u paboTa Kak Mepbl
W3MEHEHUs BHYyTpeHHEe# sHepruun T/]
CUCTEMBI

https://myschool.edu.ru/

69

BTopoli 3ak0H TEpMOJIMHAMUKY JJIs1
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumMocTs IpUpOIHBIX
MPOIIECCOB

https://myschool.edu.ru/

70

71

[TpuHIMITBI AEACTBUS TEIJIOBBIX MAIIWH.
KIIg

MaxkcumanbHoe 3Hauenue KITJI. Iuxn
Kapno

https://myschool.edu.ru/

https://myschool.edu.ru/

72

Pemenue 3agau

https://myschool.edu.ru/

73

74

75

ODKOIOTHYECKHUE aCIIEKTHI UCIIOJIb30BAHUS
TEIIOBEIX aBHUTaTteiieil. TenmoBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

Pemenue 3agau

O00011IeHEe ¥ cUCTEMAaTH3alus 3HAHUI 110

teme "Tepmoannamuka. TerioBbie
MaluHb!"

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

76

KonTponbhas pabota no teme
"TepmoanHamuka. TernaoBble MaITUHBI"

https://myschool.edu.ru/

77

78

[TapooOpa3zoBaHue U KOHACHCALHSL.

Hcnapenue u kunienue. Y neibHas TEIUIOTa

nmapooOpa3oBaHus

HacelmmeHHsbie 1 HeHACBIIIEHHEIE Mapnl.
KauecTBeHHas 3aBUCUMOCTbD INIOTHOCTH U
AaBJICHUA HACBIIICHHOrI'O mmapa OT

https://myschool.edu.ru/

https://myschool.edu.ru/




TEMIICPATYpPhl, UX HC3aBUCUMOCTD OT
00BEMa HAaCBIIICHHOI'O I1apa. 3aBHCUMOCTh
TEMIICPATYPBI KUIICHUA OT AaBJICHUSA B
KHNIKOCTH

Brnaxxnocts Bo3myxa. AGCONIOTHAS U

https://myschool.edu.ru/

7 OTHOCHTEJIbHAS BIAXKHOCTb
80 Pewenue 3a1a4 https://myschool.edu.ru/
TBépnoe Teno. Kpucramimyeckue u https://myschool.edu.ru/
81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAIJIOB
82 [InaBnenue u Kpuctamm3auus. Y qenbHas https://myschool.edu.ru/
teruioTa miasneHus. Cyoaumanus
Hedopmaruu TBEpOTO Tena. PacTsokeHne https://myschool.edu.ru/
83 u okarue. Casur. Monyie FOwra. [peaen
yOpyrux aegopmaruii
TennoBoe paciMpeHne KUIKOCTEN U https://myschool.edu.ru/
84 TBEPIBIX T€J. AHTAPMOHU3M TEIIOBBIX
KoJe0aHui 4acTull BEllecTBa
85 ITpeoOpa3oBanue sHEprun B (ha30BBIX https://myschool.edu.ru/
nepexonax
86 YpaBHEHHE TEIIIOBOTO OaaHca https://myschool.edu.ru/
87 Pemrene 3a1aq https://myschool.edu.ru/
[ToBepXHOCTHOE HATSKEHHUE. https://myschool.edu.ru/
88 Kanunnsapueie siBinenus. JlaBnenue noj

VCKPUBJIEHHON IIOBEPXHOCTBIO KHUIKOCTH.
®opmyina Jlamnaca




89

O000111eH1E ¥ CUCTEMATHU3AIMs 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

https://myschool.edu.ru/

90

KonrponsHas pabora o teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da30Bble IEPEXObI"

https://myschool.edu.ru/

91

92

93

DnexTpu3aius Tel U e€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
AIEKTPUUECKUX 3apsiaoB. [IpoBogHuKH,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI
DNeMEHTapHBIN 3JIEKTPUUYECKUM 3apsia.
3aKOH COXPaHEHUS IEKTPUUYECKOTO
3apsaa

BiaumopeiictBue 3apsnoB. Toueunbie
3apsanbl. 3akoH Kynona

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

94

Pemenue 3agau

https://myschool.edu.ru/

95

96

97

Onektpuueckoe none. Ero neiicteue Ha
BJIEKTPUYECKUE 3aPSIbl

Hanpsk€HHOCTB 3JIEKTPUUECKOTO MOJIA.
[Tpo6uplif 3apsa. JInHUM HaNPSXKEHHOCTH
3JIEKTpHYECKOro nomus. OgHopoaHoe
JNEKTPUYECKOE IT0JIE

IToTeHIIManbHOCTD 3JIEKTPOCTATUYECKOT O

moJis. Pa3HOCTh MOTEHIIMANIOB U
HaIIpsPKCHUC

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

98

[ToTenumanpHas SHEPrUs 3apsia B
JNEKTPOCTaTHYECKOM 1one. [loTennnan
3JIEKTPOCTATUYECKOTO MO

https://myschool.edu.ru/




CBs13b HaNPSKEHHOCTHU NOJIS1 U Pa3HOCTH

https://myschool.edu.ru/

99 MMOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO
TTOJIST
100 HpI/IHUan CYIIEPIIO3ULINH DJIEKTPUYECKHUX https://myschool.edu.ru/
noseu
101 Pewrene 3a1aq https://myschool.edu.ru/
102 [Tone Toueunoro 3apsana. [ome https://myschool.edu.ru/
PaBHOMEPHO 3apsHKEHHOM cepbl
[Tone paBHOMEPHO 3apsiKEHHOTO 11O https://myschool.edu.ru/
103 00BEMy mapa. [lone paBHOMEpHO
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 [IpoBOHUKY B 3JIEKTPOCTATUUECKOM https://myschool.edu.ru/
nosie. Y CIoBUE paBHOBECHS 3apsI0B
105 JIMBIIEeKTPUKHY U TIOJIYIIPOBOJHUKH B https://myschool.edu.ru/
3JEKTPOCTATHYECKOM I10JIE
Konnencarop. D1eKTpoEMKOCTh https://myschool.edu.ru/
106 KOHJICHCATOPa. DICKTPOEMKOCTh
MIJIOCKOTO KOHJEHCcAaTopa
107 [TapannensHOE coeAMHEHKE https://myschool.edu.ru/
KOHJIEHCAaTOPOB
108 ITocnegoBarensHOE COEAUHEHNE https://myschool.edu.ru/
KOH/JIEHCAaTOPOB
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa https://myschool.edu.ru/
110 Pemenne 3axaq https://myschool.edu.ru/
111 JIBr>keHue 3apsKEHHOM YaCTULIBI B https://myschool.edu.ru/

OIHOPOJHOM JJICKTPUYCCKOM I10JIC




https://myschool.edu.ru/

112 Pemrenue 3amau

113 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 https://myschool.edu.ru/
Teme "Dnekrpuueckoe nose"

114 KontposbHas paboTa mo teme https://myschool.edu.ru/
"Dnektpuueckoe noiie"
Cuna toka. [locTossHHBIN TOK. Y CIIOBUS https://myschool.edu.ru/

115 CYIIIECTBOBAHMS TTOCTOSTHHOT'O
AIEKTPUICCKOTO TOKA

116 Wctounuku Toka. Hanpsixkenne u 3/1C https://myschool.edu.ru/

117 3akoH OMa U1l y4acTKa LIETH. https://myschool.edu.ru/
DNEKTPUUECKOE CONIPOTUBIICHUE
3aBUCUMOCTb CONPOTUBIICHUS https://myschool.edu.ru/

118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 JITUHBI
1 TUJIOIIAIU TIOTIEPEYHOTO CCUCHUS

119 VY ienpHO€e CONPOTUBIICHUE BEILIECTBA. https://myschool.edu.ru/
Pemenue 3agau

120 [TocnenoBarenbHOE, MapajuIeIbHOE, https://myschool.edu.ru/
CMENIaHHOE COETMHEHUE TTPOBOTHUKOB

121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX https://myschool.edu.ru/
ueneii. [IpaBuna Kupxroda

122 PelrieHne 3a1a4 https://myschool.edu.ru/

123 Pabota snekTpuueckoro Toka. 3akoH https://myschool.edu.ru/
Hxoyna —Jlenua

124 Pelrtenue 3a1a4 https://myschool.edu.ru/




MOIHOCTB 3JIEKTPUYECKOTO TOKA.

https://myschool.edu.ru/

125 TemnoBas MOIIHOCTb, BEIJEIIeMas Ha
pesucrope
126 Pelrienue 3a1a4 https://myschool.edu.ru/
197 OJIC u BHyTpEeHHEE CONPOTUBJICHUE https://myschool.edu.ru/
HCTOYHUKA TOKA
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) https://myschool.edu.ru/
AIEKTPUICCKOH IETTH
129 Pelrieue 3a1a4 https://myschool.edu.ru/
130 MOIHOCTh HCTOYHUKA TOKA https://myschool.edu.ru/
131 KOpoTKOe 3aMbIKaHHe https://myschool.edu.ru/
132 Konnencarop B 1ienu mocTOSSHHOTO TOKA https://myschool.edu.ru/
133 Pewenue 3ana4 https://myschool.edu.ru/
134 Pemenue 3agau nmo teme "IlocTostHHBIN https://myschool.edu.ru/
AIEKTPUYECKUNA TOK"
135 Pemenune 3agau mo teme "IlocTostHHBIN https://myschool.edu.ru/
AIEKTPUICCKUN TOK"
136 Pemenue 3agau nmo teme "IlocTostHHBIN https://myschool.edu.ru/
AIEKTPUICCKUN TOK"
137 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 https://myschool.edu.ru/
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"
KonTponbras pabora mo teme https://myschool.edu.ru/
138 R P

"ITocTOSIHHBIN 1eKTpUYECKUI TOK"




139

3JICKTpI/I‘-IeCKaSI IMPpOBOAUMOCTD
Pa3IMYHBIX BCUICCTB. BHCKTpI/ILIeCKI/Iﬁ TOK
B MCTaJ1j1ax. CBGpXHpOBOI[I/IMOCTB

https://myschool.edu.ru/

140

DNEeKTPUUECKUN TOK B pacTBOpax U
pacIiaBax 3JIEKTPOJIUTOB. 3aKOHBI
@apanes U1 3JIEKTPOIn3a

https://myschool.edu.ru/

141

142

DnekTpuyeckuil Tok B razax. [lmazma

ONEKTPUYECKUN TOK B BAKyyMe.
BakyymHble npu6opsl

https://myschool.edu.ru/

https://myschool.edu.ru/

143

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

https://myschool.edu.ru/

144

145

[TomympoBOTHUKOBBIE IPUOOPEI

du3nuecKuil MPakTUKYM 110 TeEMe
"M3MepeHune cuibl TOKa U HalPsKEHUS B
LIENU TIOCTOSIHHOTO TOKa IPU TTOMOIIN
AHAJIOTOBBIX U MU(POBBIX N3MEPUTEIHHBIX
prOopoB" unu "3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii o gusuke. [pumepst
M3MEepeHus: GPU3NIECKUX BEITHIUH MIPH
MIOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

https://myschool.edu.ru/

https://myschool.edu.ru/

146

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHrie HepaBHOMEPHOTO IBUKEHUS C
LIEJIbIO ONPEAEIEHNUS MTHOBEHHOM
ckopoctu"

https://myschool.edu.ru/

147

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBVDKEHUH 10 HAKJIOHHOM IIOCKOCTH' MITH

https://myschool.edu.ru/




"UccnenoBanue 3aBUCUMOCTH IYTH OT
BPEMEHH MPU PaBHOYCKOPEHHOM
NBIKeHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpPEHHsI CBOOOTHOTO
najgenusa” win "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

https://myschool.edu.ru/

149

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO
ckopoctbio" uiu "MccnenoBanue
3aBHCUMOCTH NepHoAa oOpalieHus
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

https://myschool.edu.ru/

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOIEHCTBYIOMIEH CHITBI
IIPU JABMKEHUH OpycKa M0 HaKJIOHHOU
mockocty" win "lIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
OpycKka 10 HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3n4ecKuil IPaKTUKYM 110 TEME
"HccnegoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOBHUKAIOIINUX B IIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
nny "M3ydeHne NBUKEHNs CUCTEMBI TEl,
CBA3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
nérkuit 61oK"




152

153

@uU3NYECKUN PAKTUKYM 110 TEME
"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTII0BOr0 KO3 dUIIMEeHTA
3aBucuMoctu Frp(N)" wmm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
KodpunrenToM TpeHus" wiu "N3yuenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

du3nuecKuil MPakTUKYM 110 TeEMe
"UccnenoBanue ycinoBUi paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIEr0 OCh BpaleHus"
nin "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOLIETO
Ioaas onops"

154

155

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue umIynbca Tena mno
TopMo3HoMy nyTu" uin "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJIETTH
3JIEKTPOMOOMIIS U MOIIIHOCTU CHJIBI TSTH"
nnu "CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue COXpaHEHUs UMITYJIbCa
IIPY YIPYTOM B3aUMOAEUCTBUH" WIIN
"N3mepeHne KWHETUYECKOW SHEPTHUH Tea
10 TOPMO3HOMY ITyTH"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4eHne n30TepMHUUECKOT0 IIpoLecca
(pexoMeHI0BaHO HCIIOIb30BaHHE




udpooii taboparopun)" win "M3yueHue
HU30X0pHOro nporuecca” uinu "N3yuenune
n3obapHoro nporecca” niu "IIpoBepka
ypaBHEHUS COCTOAHUSA"

156

157

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHoOM TemioéMkocTu"
unu "HccnenoBanue mpoiecca OCThIBAHUS
Benrectsa" win "Uccnenosanue
aauabaTtHoro npouecca” unn "U3yuenue
B3aUMOCBSI3U YHEPTUHU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS )KUJIKOCTE"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUs
xuakocrer" uinum "M3mepenue ynenbHON
TETUTOTHI TIJIABJICHUS JIbaa" WK
"N3y4yeHue CBONCTB HACHIIIEHHBIX MTapOB"
win "M3MepeHne abCoI0THON BIaXKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomMenienun". M3amepenue korpduimenta
MMOBEPXHOCTHOTO HATSKEHUS

158

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHI0
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEPIKaIIeH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHUUAIIOB (HAIPSKESHUS)




MIPU TIOCJIEIOBATEIIbHOM COEAMHEHUN
KOH/IEHCATOPOB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanrue CMEIIaHHOTO COCTUHEHUS
pesuctopoB" unu "M3Mepenue yaenabpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HANPSDKEHUS IS JIAMIThl HaKaJIuBaHUs "

160

161

@uU3NYECKU IPAKTUKYM 110 TEME

"HaOuroieHune amekTpon3a’ win

"N3mepenue 3apsiia 0IHOBAJIEHTHOTO

noHa" wiu "Mccnenosanue 3aBUCUMOCTHU 1
COIIPOTHUBIICHUSI TEPMOPE3UCTOPA OT
teMneparypsl” uin "CHATHE BOJIBT-

aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

Pesepubiit ypok. O6006111eHIE 1

cUCTEMaTH3allMs 3HAHUI IO TEME 1
"Kunemartuka"

162

Pesepubiil ypok. O6006111eHIE 1
cHCTEeMaTH3aInsI 3HaHUH 110 TeMe 1
"Tunamuka"

163

164

165

PesepBubiil ypok. O6006111eHIE 1
cHCTEMaTH3aInsI 3HaHUH 110 TeMe 1
"Crartuka TBep1oro Tena"

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTH3allis 3HaHUM 1Mo TeMe "3aKOHEBI 1
COXpaHEHHUs B MEeXaHHKe"

PesepBHelit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe




"OCHOBBI MOJIEKYJISIPHOKMHETHYECKON
Teopun"

166

167

168

169

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"Tepmoaunamuka. TernaoBsie MalIMHbI"

PesepBHbIil ypok. O600111IeHIE 1
CUCTeMaTH3alusl 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3zoBbIe TIepexoab"

PesepBHrlit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe nose"

PesepBHrlit ypok. O60011eHNE 1
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBubIil ypok. O6006111eHIE 1
cucTeMaru3anusa 3Haguii 1o treme "Toku B
pa3nu4YHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue A p
n/n Bceero u3yuyeHusi oOpas3oBaTesibHbIE
padoThI padoThI
pecypchl

BzanmoeiicTBHE ITOCTOSHHBIX MarHUTOB https://myschool.edu.ru/
1 Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe 1

nosie. 'unoreza Ammepa

Bekrop maruutHOM nHAyKUuu. [TpuHiun https://myschool.edu.ru/
2 CYIEPHO3UIIMH MarHUTHBIX MOJICH. 1

JIuHUY MarHUTHOW MHAYKLIUU
3 MarauTHo€e 1oJie MPOBOIHUKA C TOKOM. 1 https://myschool.edu.ru/

OmneIT OpcTena
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 https://myschool.edu.ru/
5 Peluenue 3axay 1 https://myschool.edu.ru/
5 IIpumenenne 3akoHa Ammepa. 1 https://myschool.edu.ru/

DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI

Cua JlopeHiia, e€ HanpaBJICHUE U https://myschool.edu.ru/
7 MOJYJIb. JIBHKEHUE 3apSKEHHOU 1

YACTHUIIbI B OJJHOPOJTHOM MarHUTHOM I10J1€
8 Perenne 3amaq 1 https://myschool.edu.ru/
9 PaGoTa cutel JlopeHua 1 https://myschool.edu.ru/
10 Pemenne 3axay 1 https://myschool.edu.ru/




MaruuTtHoe 1moJjie B BELIECTBE.

https://myschool.edu.ru/

11 deppomarHeTuku, napa- u
JIMaMarHeTUKHU

12 OcHOBHBIE CBOHCTBA (heppOMarHeTUKOB. https://myschool.edu.ru/
[Ipumenenue peppoMarHeTHKOB

13 Pentenue 3anau mo teMe "MarautHoe https://myschool.edu.ru/
nosie"

14 Pemenue 3agad mo reMme "MarautHoe https://myschool.edu.ru/
nose"

15 SIBlIeHUE DNEKTPOMArHUTHOW HHAYKIUH. https://myschool.edu.ru/
IToTok BekTOpa MAarHUTHOM MHIIYKIIUU

16 DJIC uHAYKIMK https://myschool.edu.ru/

17 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIMHU https://myschool.edu.ru/
®apanes

18 Buxpesoe anexkrpuueckoe nose. Toku https://myschool.edu.ru/
dyko

19 O/JC nHAYKIMH B IBHKYIIUXCS https://myschool.edu.ru/
MIPOBOJIHUKAX

20 Peluenue 3axay https://myschool.edu.ru/

21 ITpasuio Jlenma https://myschool.edu.ru/
NunykrtuBHOCTh. KaTymika https://myschool.edu.ru/

22 WHIYKTUBHOCTH B LIETIH TOCTOSTHHOTO
TOKa

23 SBnenue camounaykiuu. 3/C https://myschool.edu.ru/

CaMOMHAYKIINN




3H€pI‘I/ISI MAarauMTHOTI'O ITOJIA KaTYIIKH C

https://myschool.edu.ru/

24 TOKOM. DJIEKTPOMArHuTHOE T10JIe

25 Pewenue 3amay https://myschool.edu.ru/

26 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://myschool.edu.ru/
1o TeMe "DyeKTpoaruHaMuKa"

97 KonTpomnpHas padora mo Teme https://myschool.edu.ru/
"OnexkTpoguHamMuka"

08 KonebarenpHas cuctema. CBOOOIHBIC https://myschool.edu.ru/
Kosnebanus. ['apMoHUYecKre KoJeOaHusI

29 Kunemarndeckoe U JUHAMHYECKOE https://myschool.edu.ru/
OTHMCcaHue KOoIeOaTeIbHBIX IBH)KCHHUM
DHepreTudeckoe onucanue. Beios https://myschool.edu.ru/
JTUHAMHUYECKOTO OMHUCAHUS

30 rapMOHHMYECKHUX KOJIeOaHUH U3 UX
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OTMCaHUs

31 AMnmuTya n dasa Komebanmii https://myschool.edu.ru/
[Tepuon u yactora xonebanuii. [lepuon https://myschool.edu.ru/
MaibIX CBOOOIHBIX KOJIEOAHUH

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasiTHHKA

33 3aryxatomue Kojaebanus. BeiHyK1eHHbIe https://myschool.edu.ru/
koJsre0anus. Pe3oHanc

34 ABTOKOJIE6AHUS https://myschool.edu.ru/

35 Peluenue 3axay https://myschool.edu.ru/




VYpoxk-koupepenuus "MexaHHUECKUE

https://myschool.edu.ru/

36 KOJICOaHHS B MY3bIKaJIbHBIX
MHCTpyMEHTax"
37 O0o001IeHNe U CHCTeMaTU3alus 3HAHUN https://myschool.edu.ru/
o TeMe "Mexannueckue Koneoanus"
38 DJIIeKTpOMarHUTHBIE KOJICOaHUsI. https://myschool.edu.ru/
KonebaTenbHbIl KOHTYD
®opmyia Tomcona. CBs3p aMIIIIUTY 1B https://myschool.edu.ru/
39 3apsaa KOHJIEHCATopa ¢ aMILTUTYI0N
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUsl YHEPTUU B UJI€aTTbHOM https://myschool.edu.ru/
K0JIeOATETbHOM KOHTYpE
3aTyxarolue 31eKTPOMarHuTHbIE https://myschool.edu.ru/
41 KoyieOaHus1. BeiHyX1eHHbIC
AIIEKTPOMarHuTHbIE KoeOaHus
42 IlepeMenHEbIH TOK. Pesucrop u https://myschool.edu.ru/
KOHJIEHCATOp B LIETIH IEPEMEHHOT0 TOKa
43 Karymka HHIYKTUBHOCTH B LIETIH https://myschool.edu.ru/
MIEPEMEHHOT0 TOKa
44 3akon OMa JJ1st SIEKTPUUYECKOH Tenn https://myschool.edu.ru/
MIEPEMEHHOT0 TOKa
MOoIIHOCTh NEPEMEHHOTO TOKA. https://myschool.edu.ru/
45 AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHWJIBI TOKA U HATIPSDKEHUS
46 Pe3onaHc B ayekTpUUECKO 11enH https://myschool.edu.ru/
47 Pemenne 3axay https://myschool.edu.ru/




WneanbHbrif TpancdopmaTop.

https://myschool.edu.ru/

48 [Tpon3BoaCTBO, Mepeava u moTpedIeHne
AIEKTPUUYECKOI SHEpPTUn
OKOJIOTUYECKUE PUCKU IIPU https://myschool.edu.ru/
49 MIPOU3BOJICTBE AJIEKTPOIHEPTHHU.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU
50 Pewrenye 3amay https://myschool.edu.ru/
51 Pewrene 3a1aq https://myschool.edu.ru/
O06o001IeHre U CUCTEMAaTH3all|sl 3HAHHUIA https://myschool.edu.ru/
52 1o Teme "DJIeKTpOMarHuTHbIE
KojeOanus"
53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU https://myschool.edu.ru/
MEXaHUYECKUX BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH https://myschool.edu.ru/
55 3ByK. XapakTepHCTHKH 3ByKa https://myschool.edu.ru/
56 WHudpazByk u ynprpassyk. lllymoBoe https://myschool.edu.ru/
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
57 Pemenne 3aay https://myschool.edu.ru/
58 DJNeKTpOMarHuTHbIE BOJHBL. M3nyueHue https://myschool.edu.ru/
ANIEKTPOMATrHUTHBIX BOJIH
59 OHEprus MEKTPOMAarHUTHBIX BOJIH. https://myschool.edu.ru/

CBolIICTBA 3JIEKTPOMAarHUTHBIX BOJH




60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne IIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://myschool.edu.ru/

61

[TpuHIMTIBI PAAMOCBS3U U TEJIEBUICHUS.
Pannonokanyst. 1eKTpoMarHuTHOE
3arpsi3HEHNE OKPYKaroIeil cpesb

https://myschool.edu.ru/

62

63

KonrposbHas pabora 1mo reme
"Konebauus v BOJHBL"

Caer. 3aKOH NPSAMOJIMHENHOTO
pacrpocTpaHEHHs CBETa

https://myschool.edu.ru/

https://myschool.edu.ru/

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUS
CBeTa

https://myschool.edu.ru/

65

66

67

Otpaxenue csera. [1nockoe 3epkao.
Cdepuaeckoe 3epkaio

[Tpenomnenue cBeta. AGCOMIOTHBIN U
OTHOCHUTEJIBHBIN IT0Ka3aTelb
npenomiieHus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHbIil yrou MmojaHoro
BHYTPEHHET0 OTPaKEHUS

Pemienune 3ama4d Ha MPUMCHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMIICHUA CBCTA

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

68

Xon ydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro csera. L{Ber

https://myschool.edu.ru/

69

70

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTHUYECKas CUJIA JTUH3BI

[Toctpoenue nzobpaskeHuii B TMH3aX U UX
cUCTEMaX. YBEINYEHHUE JINH3bI

https://myschool.edu.ru/

https://myschool.edu.ru/




Pemenue 3agau Ha mocTpoeHue

https://myschool.edu.ru/

71 M300paKeHHH, MMOTYy4aeMbIX C IIOMOIIIBIO
JIMH3
72 I'ma3 kak ontuyeckas cucrema https://myschool.edu.ru/
73 Pemenue 3anau. [Ipenenst https://myschool.edu.ru/
MIPUMEHUMOCTH I'€OMETPUUECKON ONTUKHU
74 CKOpOCTh CBETa M METObI €€ U3MEPECHUS https://myschool.edu.ru/
75 JICTiepcHs CBeTa https://myschool.edu.ru/
76 Vntepdepenmms ceta https://myschool.edu.ru/
77 KorepeHTHble HICTOUHUKHU. Y CIIOBUS https://myschool.edu.ru/
HaAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB
78 Pewrenye 3amay https://myschool.edu.ru/
79 TIpuMenerHe HATEPDEPEHIIH https://myschool.edu.ru/
80 Jludpakxims ceeta https://myschool.edu.ru/
81 Hudpakmonnas pemérka. Y ciaoBue https://myschool.edu.ru/
HaOJIOJICHUS TJIABHBIX MAKCUMYMOB
82 Pemenne 3aay https://myschool.edu.ru/
83 ITonepe4HOCTH CBETOBBIX BOJIH. https://myschool.edu.ru/
Ilonmapuszanus ceera
84 Pemenne 3axay https://myschool.edu.ru/
85 CBeToBbI€ BJICHUS B IPUPOJIE https://myschool.edu.ru/




O00011IeHUE U CUCTEMATU3ALIUS 3HAHUM

https://myschool.edu.ru/

86 n "
no teme "Onrtuka
87 KonTponpHas padora o teme «OnTuka» https://myschool.edu.ru/
['paHu1bl TPUMEHUMOCTH KJIACCHYECKOM https://myschool.edu.ru/
88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U
MPUHIUIT OTHOCUTEIbHOCTH
89 [ToctynaTel cnenuaibHOM TEOPUH https://myschool.edu.ru/
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL. https://myschool.edu.ru/
[IpeobpazoBanus Jlopenua. YcioBue
90 NpUIUHHOCTU. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIeHHe BpEMEHU
U COKpAIICHUE JUTMHbI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN https://myschool.edu.ru/
YaCTHUIIbI
CBs13b MaccChl C SJHEPTUEN U UMITYJILCOM https://myschool.edu.ru/
92 PENSATUBUCTCKON YaCTULIbI. DHEPTUs
MTOKOS
93 PaBHOBECHOE TEIIOBOE U3ITYUECHHE https://myschool.edu.ru/
94 3akoH cMeleHns Brua https://myschool.edu.ru/
95 ['umote3a M. [Tnanka o kBaHTax. ®OTOHBI https://myschool.edu.ru/
96 DHeprus 1 UMIyIbe GoToHa https://myschool.edu.ru/
97 ®dotordpdext. OnbrTet A. I'. CtoneTona. https://myschool.edu.ru/

3akoHsb!I poTodddexra




98

VYpaBHenue DiHIITEHA 17151
dotoaddekra. "KpacHas rpanurma"
doTtorpdekra

https://myschool.edu.ru/

99

100

101

Hasnenue ceera. Onbrtel [1. H. JIlebenera

BoiHOBEIE CBOIICTBA YaCTHIL

Bosnbl ne bpoins. JnuHa BoaHbI e
Bpoiins u pazmepsl obaacTu
JIOKAJIM3alUU JBUXKYIICHCS YaCTUIIBI

https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

102

KopryckynsipHO-BOITHOBOM TyaJIn3M

https://myschool.edu.ru/

103

104

105

Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX

Crneuuduka usmepeHuid B MUKPOMHUPE.

COOTHOILICHHS HEOTpeaeIEHHOCTEN
I'eitzenbepra

Pemenue rpaduyeckux 3amau

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

106

107

108

109

Pemenne pacu€THbIX 3a1a4

KonTponpHas paboTa no remam:
"OcHossl CTO", "KopmyckynsipHo-
BOJIHOBOM JTyasin3m"

OMBITHI 110 UCCIEOBAHHUIO CTPOCHHS
aroma. [InanerapHas Mozenb aToma
Pezepdopna

ITocrynarer bopa

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

110

Buapl ciektpoB. CriekTp ypoBHE#
SHEPIMM aTOMa BOJAOpOAa

https://myschool.edu.ru/




111

CroHTaHHOE B BBIHYXJICHHOC NU3JIYUCHUC
CBCTa

https://myschool.edu.ru/

112

113

114

115

116

117

118

Jlazep

Hyxnonnas monens siapa [ elizenoepra-
NBaneHko. 3apsa U MacCoOBOE YUCIIO
anpa. 3otonsl. PagnoakTHBHOCTH

3aKoH pPaarOaKTUBHOI'O paciiaaa.
CBolicTBa HOHU3UDPYIOLICTO U3JTyUCHUS.
BnusHue PaaruOaKTHBHOCTHU HA KHUBLIC
OpraHru3MBbI. HOSI/IMeTpI/ISI

DHeprus cBA3U HYKJIOHOB B SIIpE.
SAnepusie cuibl. Jledekt Macco apa.
SnepHbie peakuu. SaepHbie peakTOpPhl.
[Tpo6GiieMb! ynpaBiisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHUECKUE
aCMeKThl Pa3BUTHS SACPHON IHEPTETUKHI

MeTto1bl perucTpanvy U UCCIEIOBAHUS
3JIEMEHTapHBIX YaCTHLI.
@yHIaMEHTAIIbHBIE B3aUMOJCHCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI.
[IpencraBnenue o CTaHAapTHOW MOJIETH.
KBapk-rirooHHas MOJIENb aIpOHOB

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBo pusnueckoit
KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMUMH. 3HadeHUe
ACTPOHOMHHU

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHUX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HUCCIEO0BAaHUN

https://myschool.edu.ru/

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
paIuoTENeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMMS

https://myschool.edu.ru/

121

122

123

Bun 3Bé€3anoro Heba. Co3Be3ausi, spkue
3Bé3lII>I, IIJTaHETHhI, UX BUANUMOC IBUXKXCHUC

Conueunas cucrema. CoJHILe.
ConHeuHas akTUBHOCTh. UCTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPaKTEPUCTUKH.
Juarpamma "criekTpangbHbINA KiIacc —
CBETUMOCTB"

https://myschool.edu.ru/

https://myschool.edu.ru/
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3B€3I[I>I TJIaBHOM ITOC/IE0BATEILHOCTH

https://myschool.edu.ru/

125

126

127

128

BnytpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPECTABICHUS O
MIPOMCXOXKACHUH 1 dBoJroru CoiHIa 1
3BE3/. DTamnbl )KU3HU 3BE3]T

Mieynsiii [1yre — Hama I'anakTuka.
Tunel ranakTuk. YEpHbIE ABIPHI B SApPAX
TaJaKTUK

Bcenennas. Paciuvpenue BeeneHHoM.
3akoH Xab6mna. Teopus bonbuioro
B3pbIBa. PenukroBoe n3iryuenue

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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Hepeménnbie mpoOieMbl aCTPOHOMUU

https://myschool.edu.ru/

130

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue MarHuTHOTO OISt
MOCTOSIHHBIX MAarHUTOB" WJIH
"HccnenoBaHue CBONCTB
dbeppomarnetukoB" wim "UccnenoBanue
JENCTBHUS MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

https://myschool.edu.ru/

131

132

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3yueHune 3aBUCUMOCTH CHIIbI AMIiepa
oT cuibl Toka" win "OnpeneseHue
MarHMTHON MHIYKLIMU Ha OCHOBE
yu3MepeHus cuibsl Amrmepa

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO moisa"

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue siBI€HUS CAaMOMHIYKIUN"
i "COopka Moienu
ANIEKTPOMArHUTHOIO reHeparopa”

https://myschool.edu.ru/

https://myschool.edu.ru/
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134

Pu3NUecKuil TPAKTUKYM I10 TEME
"U3mepenue nepuojia CBOOOTHBIX
Kosie0aHU HUTSIHOTO U TIPY>KUHHOTO
MasTHUKOB"

https://myschool.edu.ru/
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Pu3N4eCKu IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

136

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCJICIOBATEILHO COSANHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH IIEPEMEHHOr0 ToKa"

https://myschool.edu.ru/

137

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3ydyeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://myschool.edu.ru/

138

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue nokasaress nIpeaoMiIeHUs
crexna" win "llonyyenue usoOpaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"

https://myschool.edu.ru/

139

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEeUBAIOIINX
uH3"

https://myschool.edu.ru/

140

141

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
uHTEp(EepeHINH U MOJIIpU3aLUU cBeTa"
Pu3nUeCcKuil IPAKTUKYM I10 TEME
"OnpeneneHyre UMIyJIbca U SHEPTUn
PENSITUBUCTCKUX YacTull (110

https://myschool.edu.ru/

https://myschool.edu.ru/




dororpadusM TPEKOB 3apsHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

142

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepenue noctosHHo# 1nanka Ha
ocHoBe uccienaoanus Gorodrdpdexra"
wiu "HMccnenoBanne 3aBUCUMOCTH CUJIBI
TOKa 4epe3 CBETOUO]I OT HaNpsKeHus"

https://myschool.edu.ru/

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra”

https://myschool.edu.ru/

144

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBanue paanoakTUBHOTO (hOHA ¢
WCIIOJIb30BAaHUEM JIO3UMETpa' Uin
"N3yuenune nmoromenus 6eTa-4yacTuil
amroMuHueM"

https://myschool.edu.ru/

145

146

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOnronenus 3B€34H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JUISl ONIPEAEIICHUS
HOJIOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1Ms
CeBepHOro nosymapus 1 sipkue 3BE3/1bl1"
win "Habmonenus B Teneckorn JIyHbl,
MJIAHET, TYMAHHOCTEHN U 3BE3THBIX
cKorieHnn"

O00011eHUE U CUCTEMATU3 AN 3HAHUI.
Posib ¢pu3uku u acTpOHOMUH B

https://myschool.edu.ru/

https://myschool.edu.ru/




3KOHOMUYECKOM, TEXHOJIOTHUECKOM,
COITMATbHOM U ATHYECKOM chepax
JIeATEIbHOCTH YeJIOBEKa

147

O0001eHUE U CUCTEMATU3ALIUS 3HAHUI.

Posb 1 MecTo (pM3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

https://myschool.edu.ru/

148

O000111eHrEe U cUCTEMaTU3ALNs 3HAHUH.

Poub ¢puzndeckoii Teopun B
(opMHpOBAaHNY TIPEICTABICHUI O
(du3nUecKoil KapTHHE MHpa, MECTO
¢u3nUecKoil KapTHHBI MUpPa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX IPEACTABICHUI O TIPUPOJIE

https://myschool.edu.ru/

149

150

151

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM
o teme "Kuuemaruka"
O000111eHHE U CUCTEMATU3ALNS 3HAHUM
o teme "Knuemartuka"

O00011IeHNE U CUCTEMATU3AIHs 3HAHUN
no Teme "Jlunamuka"

https://myschool.edu.ru/

https://myschool.edu.ru/
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152

153

154

O00011eHne U cCUCTEMaTU3aALNS 3HAHUI
no teme "Crartuka TBepAoro tena"

O00011IeHNE U CUCTEMATU3AIHS 3HAHUN
1o TeMe "3aKOHBI COXPAHEHUS B
MexaHuke"

O0o01IeHre U cucTeMaTu3alus 3HaHU|
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YeCKOU Teopun"

https://myschool.edu.ru/

https://myschool.edu.ru/
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O00011IeHNE U CUCTEMATU3AIMs 3HAHUI
o Teme "Tepmoaunamuka. TernoBsie
MaluHe!"

https://myschool.edu.ru/

156

O0o001IeHNe U CHCTeMaTU3alus 3HAHUN
1o Teme "ArperatHbie COCTOSIHUS
BeuiecTBa. Pa3zoBbie nepexoabl”

https://myschool.edu.ru/

157

158

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o Teme "DiekTpuueckoe mnoie"

O06o011eHre U cucTeMaTu3alus 3HaHu|
1o TeMe "[10CTOSHHBIN 2JIeKTPUUYECKUI

n

TOK

https://myschool.edu.ru/
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O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN
o TeMe "Toku B pa3nuuHbIX cpeaax"

https://myschool.edu.ru/

160

161

162

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teme "MaruutHoe moJe"

PesepBuslit ypok. O600111eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"DeKTpoMarHuTHas MHIyKOus"

Peseprubiil ypok. O60011eHIE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME
"Mexanndeckue Konedauusg"

https://myschool.edu.ru/
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163

Peseprubiil ypok. O60011eHIE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"JeKTpoOMarHuTHbIE Kosiebanus"

https://myschool.edu.ru/

164

Peseprubrit ypok. O6001eHue 1
CUCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHn4yecKkue 1 3JeKTPOMarHUTHbIE
BOJTHBI"

https://myschool.edu.ru/
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PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEME
"Ontuka"

166

PesepBHeiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHHUH 110 TEME
"OcuoBsl CTO"

167

168

169

PesepBHbIil ypok. O0001ICHNE 1
CHCTEMaTH3alus 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOH ayayin3m"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe
"®u3uka aroma"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®du3uka aTOMHOIO spa 1
3JIEMEHTapHBIX YaCTHIL"

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






