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MynununansHoe 010KeTHOe 0011e00pa30BaTebHOE YUPEKACHIE
«JlaThKOBCKas cpeaHsist 00IIe00pa3oBaTebHast MKoma Ne3y

Annomauusn K paboueit npozpamme
yuebHoro npeamera «Puzuka. [IpopunbHblil ypoBeHb»

Pabouass mnporpamma yueOHoro mnpeamera «®Pusuxa. I[IpopuibHbII  ypOoBEHBY
o0s3aTenpHOM peaMeTHOU obmactu «Pusnka» pazpadborana B coorBerctBuu ¢ ®I'OC COO u
peamzyetcs 2 roaa ¢ 10 mo 11 kaace.

PabGouas mnporpamma paspaboraHa Tpynmoil yuutened (QUIMKM U ONpElesieT
OpraHu3aIrio 00pa30BaTEILHOM JACITEILHOCTH YUUTENS B IIKOJIE 10 (hU3HUKE.

PabGouas mporpamma yuebnoco npeomema «®Pusuka. bazoBbIil ypOBEHBY» SBISETCA
gacTteio OOIT COO omnpeaensroniei:

- CO/IepKaHMUeE;

- IUTAHUPYEMBIC Pe3yabTaThl (JIMYHOCTHBIC, METANPEAMETHBIE W ITPEIMETHBIC);

-TeMAaTHYECKOe IUIAHUPOBAHWE C YyYeTOM pabodeidl mporpaMMbl BOCIUTAHHUS U
BO3MOYKHOCTBIO Hctoas3oBanus DOP/IIOP.

Pabouast mporpamMmma o0CykJIeHa ¥ TPUHATA PEIICHHEM METOIUIECKOr0 OOBEAMHCHUS U
COTJIacOBaHa 3aMECTUTENIEM JUPEKTOpa Mo yueOHo-BocnuTareabHo padore MBOY JICOIII Ne3

Mara: 29.08.2024



HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpelHEero olmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXEHHW W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mporpammsl, npencraBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroMm (enepanbHOl paboueil mporpammbl Bocniutanus U Konmeniuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3aALUAX
Poccuiickonn =~ @enepaunu,  pealn3ylOIIUX  OCHOBHBIE oOpa3oBaTeyibHbIC
MIPOTPaMMBL.

[Iporpamma no usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEp)KaHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHSI TEM U Pa3JieioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO Tpolecca, BO3PACTHBIX OCOOEHHOCTEH  O00yYarouIuxcs.
[Iporpamma mo @usuke Aa€T MpEACTaBICHHE O IENsIX, COAEp>KaHWHU, OOIIei
cTparerud OOy4YeHHs, BOCHUTAHUS U pa3BUTHs, OOYYaIOMIMXCA CpPEACTBAMU
yuebHoro npenmera «Pu3nukay Ha yriayOoJ€HHOM ypOBHE.

N3yuenue kypca ¢uzuku yriayOnE€HHOTO YpOBHSI MO3BOJSET peajn30BaTh
3a/layu MPOQPECCUOHATILHON OpPHUEHTAIIMM, HAIIPABJICHO HA CO3/IaHHME YCIOBUHN IS
NPOSIBIICHUS CBOUX HHTEIUIEKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIUMBI [JIsi TPOJOJDKEHUs O00pa3oBaHUS B
opraHuzanuax mpodeccHoHaTbHOrO O00pa3oBaHUA [0 PA3IUYHBIM  (UBHUKO-
TEXHUYECKUM U MWH)XEHEPHBIM CIEIUATBLHOCTSIM.

B nmporpamme 1m0 (Qu3MKe ONpeAeNsioTcs IUIaHUpYeMble pe3ylbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJHETO 00Iero o0pa3oBaHus: IMYHOCTHEIE,
METanpeIMeTHbIE, TpenMeTHble (Ha  yrayonénHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM Uil pa3pabOTKH TpeOOBaHMM K JTUYHOCTHBIM,
METanpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OOYyYarolIuXxcs, OCBOMBIINX
nporpaMMmy 1o (H3MKE Ha YpPOBHE CpeaHero oobmero oOpa3oBaHHs Ha
yI1yONEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma o (pu3uKe BKIFOYAECT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUA Kypca (HU3MKH Ha YrIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI [10 T01aM O0YUECHUS;

cozepkanue yueoHoro npeamera «Pusnkay 1o rogam 00y4eHus.

[Iporpamma mo ¢u3NKe HWMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YUUTEIAMU (DU3UKHU ISl COCTABICHUS CBOMX PAOOYMX MPOTpamM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXKHOCTH JJISI  peaM3alldd  Pa3IMYHBIX METOJUYECKHUX
MOAXOA0B K MpernojaBaHvi0 (PU3NKU Ha YINIYOJIEHHOM YPOBHE MpU YCIOBUU
COXpaHEHHUs 00s13aTeNIbHON YacTU COAEPKAHUS Kypca.



du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyIAs B
KayecTBe y4eOHOro mpeMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHMM 00 okpy»xaromeMm Mupe. LIIKoapHbIN Kypc (QU3UKH — CUCTEMOOOPa3yIOIIHii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJBKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, HU3YyYaeMbIX XHUMHUEH, OHMOJIOTHEH,
dbuzmueckoi reorpadgueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUN ONPENENWIO XapakTep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B c(epe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIy4EHHMSI HOBBIX MAaTEpPHAJOB C 3aJaHHBIMU CBOWcTBamMu. M3ydeHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OpPMHpPOBAHHUE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa oOydyaromerocs, B (OpMHUPOBAHUE YMEHUN NPUMEHSATH HAYUHbBIN
METO/I MO3HAHUS MPU BBIMOJHEHUH UMU YYEOHBIX HCCIIEOBaHUM.

B ocHoOBY Kkypca (hu3uKH Ha ypOBHE CpeHEro o01ero 0opa3oBaHusl MOJI0KEH
pAI Uael, KOTOPbIE MOKHO PACCMaTpPUBATh KaK MIPUHIMIIBI €I0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUYECKON, TaK U COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (U3UKH
o0beuHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce  sBIsIeTCS
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeArnosiara€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHala (U3NYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢uzuku ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uzuku yriry0iaE€HHOTO YpOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX
MPWIOKEHUM HM3YYCHHBIX TECOPUM M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEICTaBICHUM M COBPEMEHHbBIE TEXHHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS AJIEMEHTOB
COJEP)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKUM IMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJOTHM, a TaKXKe OOCYXIACHHS
npo6JieM palvoOHAIBHOTO MPUPOIONOIB30BaHUS U 3KOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3HUKE JOIHKHO OBITh MMOCTPOCHO HA
NPUHLUIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxona. [lnsg ¢usuku peanusanus 3TuUX
MPUHLUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHMU CaMOCTOSITEIbHOTO SKCIIEPUMEHTA Kak
MOCTOSIHHO JieiicTBytolero (akropa ydebHoro mpouecca. st yriayOi€HHOTo
YPOBHSI — 3TO CHUCTEMA CaMOCTOSITENIBHOTO YYEHUYECKOIO0 JKCIIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAJIbHBIC YYCHHYCCKHUE OIBITHI TPH HW3YyYEHUH HOBOTO
Marepuana, 1abopatopHbie paboThl U pabOThl mpakTUkyma. [Ipu 3TOM BO3MOXKHBI
nBa crmocoba peanuzanuu (pU3MUECKOro TMpakTukymMa. B mepBom  ciydae
MpakTUKyM npoBoautcs aubo B koHue 10 m 11 xnaccos, 1100 mocie nepBoro u
BTOPOr0 TOJNYrOAMM B KaXJAOM M3 3THUX KIaccoB. Btopoil cmocod — 3T10
uHTerpaiuss paboT MpakTUKymMa B CHUCTEMY JabOpaTOPHBIX pabOT, KOTOpPHIC
MPOBOJSITCS B Tpoliecce u3yudeHus pasznena (temsl). [Ipu stom mox paboramu
NPaKTHKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE HMCCIEAOBaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 00OOIIEHHOTO BUAa 0€3 MOIIaroBOi HHCTPYKIIHH.

B nmporpamme 1o (¢u3MKe CHUCTEeMa YYCHHYECKOTO OJKCIIEPUMEHTA,
7abopaTopHBIX pabOT W MpakTUKyMma Tpe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH JIJIS OTUX BUIOB YUYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOIO MPOLiecca UCXOS U3 OCOOCHHOCTEN MOYPOYHOTrO
TUIAaHUPOBAaHUsI M OCHameHus kabunera ¢msuku. [lpm 3TOM obOecmeunBaeTcs
OBJIaJICHNE OOYYAIOIMMUCS yMCHHUSAMHU TPOBOJHWTH TNPSIMbIe M KOCBCHHBIC
U3MEpPEHUs, WCCIICAOBAHMS 3aBUCHUMOCTEH (DU3UYCCKUX BEIMYUH W TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIIOKECHHBIX TUITOTE3.

Bonbiioe BHUMaHWE YACHISCTCS PEIICHUIO PACUYETHBIX M KAYCCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/a4d C SIBHO
3aJlaHHON U HESIBHO 33JIaHHOW (PM3MUYECKOW MOJIEIbIO, TO3BOJIAIONINE TPUMEHSThH
U3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjienia Kypca, Tak U
UHTETPUPYs NMPUMEHEHNE 3HAHUN U3 Pa3HbIX pasnenoB. /(s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSICHEHHUE/TIpEACKa3aHue MPOTeKaHUs
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIIECH XKU3HH, TpeOyrolue BeIOOpa
buznuecKoi MOIENH ISl CUTYyaIluu IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanmsimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIICUeHHUI0 Y4eOHOro mporecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHET0 00I1Iero 00pa3oBaHus JOHKEH U3y4aThCsa B YCIOBHSIX
npeaMeTHoro kabunera. B kaOunere Gu3uku JOMKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBHIMOJHEHHS YKa3aHHBIX B MPOrpaMMme IO
(du3nKe y4YeHHUYECKHX ONBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTUKyMa, a
TaKXke JIEMOHCTPAIIMOHHOE 000pYyJ0BaHHUE.

JleMOHCTpallnoHHOE  000pyAoBaHue (OopMHpPYeTCSI B COOTBETCTBHHM C
OPUHIIMIIOM MWHUMAJIBHOM JOCTaTOYHOCTH ¥ OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpAIUN IS
WCCJICIOBAaHMUS  W3y4aeMbIX  SIBIEHWH W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHHYECKUX TPUMEHEHUH.

JlaGoparopHoe 00OpydOBaHUE JJIsi YUYCHHYECKUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BHJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére



OJIHOTO KOMIUIEKTa Ha JABYyX oOydarommxcs. TeMaTuyeckue KOMILIEKThI
nabopaTopHOrOo OOOPYIOBAaHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJI€ LU(PPOBBIX JTAOOPATOPUI.

OCHOBHBIMH 1IEJISIMU U3Y4€HHSI (QU3UKU B OOLIEM OOpa30BaHUU SIBIISIFOTCS:

(dbopMHUpOBaHUE MHTEpECA U CTPEMJICHUS O0YyYaloIIUXCs K HAYYHOMY
U3YYEHUIO TPHUPOAbI, Ppa3BUTHE HUX HMHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHuA U (opmMupoBaHue
UCCJIEI0BATEIBCKOTO OTHOUIEHUS K OKPYXKAIOLIUM SIBIICHUSM;

(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjbTaTa M3Y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DMU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAHUEM (PU3UYECKUX
3HAHUM U HaYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O poiau GU3MKK IS Pa3BUTHS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE IpeICTaBJICHU 0 BO3MO>KHBIX chepax  Oynmymei
npodeccuOHaIbHOM JIESITENIbHOCTH, CBA3AaHHBIX C (U3MKOW, TMOATOTOBKA K
JanbHeeMy OOy4eHHIO B 3TOM HalpaBJICHUU.

JocTkenue 3TUX 1elel obecreunBaeTcs pelleHUeM CIEAYIONUX 3a1ad B
npolecce u3y4eHus Kypca (pU3uKu Ha ypoBHE CpeIHEero 001ero oopa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HaHHUM 00 OO0HMX (U3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYSIpHYI  (U3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SABICHUA B TPUPOAEC W IS MPUHATHS NPAKTUUYECKUX PEIICHUU B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
¢usnyeckoll MoJenblo, 3a/1ay, MOJpa3yMeBAIOIIUX CaMOCTOATEIbHOE CO3/1aHue
¢usnyeckoil MonENIH, aJeKBATHON YCJIOBHMSM 3aJayd, B TOM 4HCIE 3a7ad
WHXEHEPHOI'O XapakTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHLMUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSA Ha OKPY’KAIOIILYIO CPEAY;

OBJIaJICHUE METOJAaMU CAMOCTOSITENIBHOIO IUIAHUPOBAaHUS M IPOBEICHHUS
Gu3nYecKnX OSKCIEPUMEHTOB, aHalIM3a MW HMHTEepOpeTanuud uHboOpMaIuy,
OIpEJENIEHMS] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBHUM ISl Pa3BUTHS YMEHUM NPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOM JIESITENBbHOCTH;



pa3BuTHe uHTEpeca K chepaM npodeccuoHanbHON NeaTeIbHOCTH, CBSI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrayOnéHHBIA ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®du3mka» Ha YpPOBHE CpEIHEro OOIIEeTro
oOpa3oBaHus BbIOHMpaeTcss OO0yYalOIUMHUCS, IUIAHUPYIOMIMMHU IPOJIOJKEHUE
o0pa3oBaHus M0 CHEUUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha u3ydenue pusuku (yrinyO0n€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obOpazoBanus orpoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemerii B mporpamMme 1O (HU3HKE TMEpeueHb JIabOpaTOPHBIX M
NPaKTUYECKUX pabOT SABIAETCS PEKOMEHIOBAHHBIM, YYHUTEIh JeaeT BBIOOP
NPOBEACHUSA JIADOPATOPHBIX pabOT M OMBITOB C YYETOM WHAWBHUIYaITbHBIX
OCOOCHHOCTEH 00YyUYarOIINXCs.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTO NO3HAHMS NPUPOABI.

®duszrka — pyHIaMeHTalbHas HayKa o npupojae. Hayunslii MeTo MO3HAHUS U
METO/IbI UCCJICIOBAHUS (PU3MUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHUs B Mpollecce Mmo3HaHusi npupoisl. HabmoaeHue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJIOTOBbIE W IU(pPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBLIE CUCTEMBI).

[lorpemHoct  u3MepeHuUd  PU3MYECKUX  BEIUYMH  (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopenupoBanue (pU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuaibHas TOUKa,
aOCOJIFOTHO TBEPJOE TENO, HWeadbHas KHUIKOCThb, HACAIbHBIM Ta3, TOUYCUYHBIN
3apsin). ['unoreza. @U3NYECKU 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3ndecKast
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHOW HAYYHOU KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOIEH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue cwibl TOKa W HANpPsHKEHUS B LENH TOCTOSHHOTO TOKa IIPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LKppoBoil naboparopueit nmo duszuke. [Ipumepsl u3MepeHus
(bu3MUeCcKUX BETUYHH MPU TOMOIINA KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUkeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 33724l MEXaHUKU.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro IMPOEKUMH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpOCTh (CpenHsis CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOpPEHUE MATEpPUATIBbHOM TOYKH, UX IPOEKIMM HA OCU CUCTEMBbl KOOpJHHAT.
CnoxeHue nepeMelleHnii U CJI0KeHHEe CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe majzeHue. YCKOpeHHe CBOOOMHOTO majeHus. JIBkeHue Tena,
OpOLIEHHOI0 TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaTIbHON TOUKU OT BPEMEHH U UX TPaPUKH.



KpuBonnHentnoe  nBuwkeHue. JIBWKEHHE  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTU. YTJoBas M JIMHEWHass ckopocTh. Ilepuon m yactora oOpalieHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIUATBHOE) U IMOJIHOE
YCKOpPEHHUE MaTepUaIbHOU TOYKHU.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: CIHUIOMETD,
IBWKCHHE CHApsAOB, LIEMHbIE, IIECTEPEHYATHIE W PpPEMEHHBIE IEepeaauH,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucTemMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUSI.

CrniocoObl HcclieToOBaHUS IBHXKEHUM.

Nnntoctpanus npeaeapsHoro nepexoia U NBMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHnue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue aBuxeHust tena, OPOLIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienne ckopocT npu JBUKEHUH 0 OKPYKHOCTH.

[IpeoGpazoBaHue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEeHUE MyTeW, TPACKTOPUM, CKOPOCTEW ABUKEHUS OJHOIO M TOTO K€
TE€Ja B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomaol, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO JABUKEHUSA C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOpEHHUSI  CBOOOJHOIO NaJICHUS (pexoMeHI0BaHO
WCIIOJIb30BaHuE ITU(PPOBOI Ta00paTOPUN).

N3yuenue pABWKEHHs Tena, OpOIIEHHOro ropu3oHTaibHO. [IpoBepka
THUIIOTE3bl O MPSAMOW NPONOPLUOHAIBHOM 3aBUCUMOCTH MEXKIY JaJIbHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTBIO TEJIA.

N3ydeHne IBHKEHUSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojia OOpalleHus] KOHMYECKOro MasTHHKA
OT €ro IIapaMeTpoB.

Tema 2. /lunamuxa.



Ilepseiit 3akoH HproroHa. MHepumanpHble cuctembl otcy€ra. [IpuHuumn
oTHOocuTenbHOCTU ['anmunes. HennepuuanbHble cUCTEMBI OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3suuuu CHil.

Bropoii 3akoH HproTOHa 11711 MaTepraIbHOU TOYKH.

Tperuii 3akoH HproTOHA [UU11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBHUBAJICHTHOCTh TI'PABUTALMOHHON H
VHEPTHOMN MacCCHI.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHSI CBOOOJHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHEThl W OT Treorpauyeckoil MmuUpoThl. JIBHXKeHUe
HeOeCHBIX TeJ U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxkyuerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuiia TpeHHUS CKOJBXKEHUS W CHJIA TPEHUS
nokos. Koadpduuuent tpenus. Cuia CONpOTUBICHUS TNPU JBUKEHUU Tela B
KUJKOCTU UJIU ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

HMasnenue. ['mapocratnueckoe nasineHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABUKEHUS TeNl B MHEPIIMAIBHBIX U HEUMHEPIIUAIBHBIX CUCTEMAax
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByxX HUIMHIPOB WIM IIAPOB PA3HOM MACChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHONU CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MPWIOKEHHBIX K TeIy CHI ¢
IIPOU3BEACHUEM MACCHI TE€JIa HA €r0 YCKOPEHUE B UHEPLUUAIIBHON CUCTEME OTCYETA.

PaBeHCTBO cuJ1, BO3HUKAIOIIUX B PE3YJIbTAaTEe B3AUMOJACUCTBUS TEI.

HN3mepenne macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NIOABEME U IIAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIBKEHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padomul, nPAKMUKyMm.

N3mepenue paBHOJIECUCTBYIOLIEH CUII MPU JBHKEHUU OpPYyCKa MO HAKIOHHOW
IIJIOCKOCTH.

IIpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHM JBHKEHUSI Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaccChl.



UccnenoBanne 3aBUCUMOCTHA CUJI YIPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

N3ydeHne ABMXKEHUSI CUCTEMbI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue kodddunreHTa TpeHusl Mo BEJIMYUHE YIIIOBOrO Ko3(duiimeHTa
3aBucUMOCTH Frp(N).

UccnenoBanue nBMXEHUsT OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydenune nBUKEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomtotHo TBEpAoe Teno. [locTynmaTenbHOe M BpalllaTelbHOE JIBUKEHHE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaiieHus. I[liedo cusbl.
CioxxeHue cuil, MPUJIOKEHHBIX K TBEpOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECUS TBEPAOTO TEIIA.

YcroituuBoe, HEyCTOMUNBOE, 0€3pa3TuIHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, PelIéTyaThle KOHCTPYKITUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nadopamopnsvie padomeol, nPAKMUKYM.

UccnenoBanne ycinoBU paBHOBECHS TBEPAOrO TeNa, HMMEIOLIETO0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CHJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPIOTO TEIA, UMEIOIIETO IJI0IIA/1b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmitynibc MaTeprualibHOM TOYKH, CHCTEMBI MAaTEpPUAIbHBIX TOUYEK. LleHTp Macc
CUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o IBHKEHUU LIEHTpa Macc.

NMiynbe cuiibl 1 U3MEHEHHUE UMITYJIbCa TeJa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxtuBHOE 1BHXKEHUE.

MomMeHT nMnysibca MaTeprualibHON TOUKU. [IpencraBinenre o coxpaHeHun
MOMEHTA UMITYJIbCa B LICHTPAJIbHbBIX MOJIAX.

PabGora cuiasl Ha MajoM M Ha KOHEYHOM NiepememieHur. [ padudueckoe
MpeIcTaBieHrne paboThl CHITHIL.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprus martepualbHOM Touku. Teopema 00 HM3MEHEHHU
KMHETHUYECKOW SJHEPTUU MAaTEPUATBbHON TOUKHU.



[ToreHnmanbHble W HENOTEHLUMWAIbHbIC CUJbl. [lOTEeHIIManbHAs SHEPrus.
[loTeHuuanbHast 3Heprust ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
JHEprus Tejla B OJHOPOJHOM TrpaBUTAlMOHHOM mone. [loTeHuumanbHas sHEprus
TeJa B TPABUTALIMOHHOM I10JI€ OAHOPOJHOTO Iiapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThs KOCMHUYECKAsT CKOPOCTb.

CBs3bp  pabOTHl HEMOTCHIMATIBHBIX CHJ C HM3MEHEHHEM MEXaHUYEeCKOU
SHEPrUU CUCTEMBI TEJI. 3AKOH COXPAHEHHSI MEXaHUYECKON SHEPTUMU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

YpaBHenue bepHymum i HWACATbHOM KUAKOCTH KaK CJEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPIUHU.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTHMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIA THUCTOJIET, THUPOCKON, (UTYpHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHmne MOUTHOCTH CHUITBL.

N3meneHne sHepruu Tejaa npu COBEPIICHUH PaOOThI.

B3anmMHuble npeBpanieHusl KHHETUYECKOW U MOTEHIMAIbHON YHEPTUMA MTPU
NENCTBUM Ha TEJIO CHUJIbI TSYKECTU U CHIIBI YIPYTOCTH.

CoxpaHeHue SHEPruu Mpyu CBOOOTHOM MaJCHHH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

N3mepenue nuMityibca Teaa mo TOpMO3HOMY Iy TH.

N3mepeHue cuibl TSITH, CKOPOCTH MOJENN AJIEKTPOMOOUIIS U MOIIIHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca MPH YIPYTOM B3aHUMOJIEHCTBUU.

HN3mepeHre KHHETUYECKOW SHEPTUH TeJIa IO TOPMO3HOMY MYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOMN CHIIBI
TPEHUS.

Onpenenenne pabOTHl CHIIBI TPEHHUS TPH JABWKCHHH Tella MO0 HAKIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJiekyasipHasi pu3uKa u TepMOIMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OcCHOBHbBIE TMOJOXKEHUSI MOJEKyIsipHO-KuHeTH4Yecko teopuu (MKT), ux
ombITHOEe oOocHOoBanme. Jluddysusa. bpoyHoBckoe aBWKeHHE.  XapakTep
JNBM)KEHUS W B3aMMOJCHCTBUS 4YacCTHI[ BellecTBa. MoJenu CTpOEHUs Tas3os,
KUJKOCTEH U TBEPABIX Tell U OOBIACHEHUE CBOMCTB BEILlECTBA HA OCHOBE 3THUX



Mojeneil. Macca u pasMmepbl Mosekyn (atomoB). KoauyecTBO BeliecTBa.
[ToctosHnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YaCTHUIIBI
rasa JIBUKYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomoTHas
temreparypa (mkaia temneparyp KensBuna). 3akon JlanbToHa. M3omporieccsl B
ujealbHOM Ta3e C T[IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
npeJiCTaBlIEHuEe U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBJICHUEM M  CpeAHEHd  KUHETHYECKOW  DJHeprueiu
MOCTYMATENHHOTO TEIUIOBOTO JIBMKEHUST MOJIEKYJ HJICaIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKONU TEOPUH UJICATTbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEHN
KMHETHYECKON YHEPTUEH MOCTYNATeILHOTO TEIJIOBOTO JBIKCHUS €€ YaCTHIL.

TexHu4yecknue yCTPOMCTBA U TEXHOJOTHMYECKHUE TMPOIECChl: TEPMOMETP,
OapomeTp, MOJyYeHUE HAaHOMATEPUAIIOB.

Jemoncmpayuu.

Mogenu 1BH>KEHUS YaCTHUL BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anuceio peatbHOro OpOyHOBCKOTO ABUKEHUS.

HNuddy3us xuaKocTe.

Mopgaens onbiTa IlTepha.

[IpuTskeHre MOJIEKYI.

Mogenun KpucTayuiM4ecKuX pemeToK.

HaGmronenue u ucciie1oBaHre U30IPOIIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBIEHHS TEIUIOBOTO PABHOBECHS IpU
TEIUIO0OMEHE MEXKTY TOPSIYei U XOJIOAHOU BOJIOH.

N3ydeHne H30TEpMHUECKOro Ipolecca (PEeKOMEHAOBAHO HCMOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnpouecca.

Nzydenue nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHMS COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunel.

Tepmonunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX YCIOBHM ISt
TEPMOJIUHAMHAYECKOW CUCTEMBI. BHENIHNE U BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHCTEMBbI KaK CpeAHUE 3HAUYCHUSI BEJIMYMH, OIUCHIBAIOIIUX
€€ COCTOsIHUE Ha MUKPOCKOIIMYECKOM YpOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CaMONpPOM3BONBHAA — pEJIAKCALIUS
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUNIOBOMY PAaBHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHEHMIA:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaKe€HUE [JIi BHYTPEHHEH JHEPIUH.
VYcnoBus NPpUMEHMMOCTH 3TOM MOJIENN: HU3KAsl KOHIEHTpAUUs 4acTHULl, BBICOKHE
TEMIIEpATypbl. BeipakeHUe 1Uisi BHYTPEHHEW SHEPTrUHA OJHOATOMHOTO HJIE€AIBHOIO
rasa.

KBa3zucratuyeckne 1 HECTATUHUYECKUE MTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaguky
nporecca Ha pV-auarpamme.

Temonepenaya  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMUYECKOM  CUCTEeMBl  0e3  coBepuieHuss paboTel.  KoHBekius,
TEIJIONPOBOHOCTD, U3JTyUYCHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenapHas M MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YjaenbHas TEIIOTa CrOpaHUs
toruBa. Pacu€r konuyecTBa TErUOTH mnpu  Temonepenaye. llonsrtue 00
aanabaTHOM Ipoliecce.

IlepBeii1 3akOH TepMoAMHAMUKU. BHyTpeHHss osHeprus. KomanuectBo
TEIUIOTBI W paboTa Kak Mepbl  H3MEHEHUS  BHYTpPEHHEH  HSHEpruu
TEPMOJANHAMUYECKOIN CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKH [Ji1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJUHAMUYECKON CHUCTEMBI IPOXOIUT
eAMHCTBeHHAas aguadaTa. AOCOIIOTHAS TeMIiepaTypa.

Bropoii 3akOH TEpMOJAMHAMHUKHA  JJIi  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT O60Jiee XOJIOIHOIO Teia K 6ojiee Harperomy 0e3
koMmrieHcaruu (Kiaysuyc). HeoOpaTuMocTh MpUpOIHBIX MTPOIIECCOB.

[TpuHumner nectBus TertoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KII/I. [{ukn Kapho.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BaHMs TEIUIOBBIX ABurarenei. Termosoe
3arpsAA3HEHUE OKPYXKAIOIIEU CPEBI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: XOJIOAUIIbHUK,
KOH/JMIIMOHEP, NU3EIbHBIA U KapOIOpaTOpHBIN [BUraTeNd, MapoBas TypOHUHa,
IIOJIy4YEHNE CBEPXHU3KUX TEMIIEpATyp, YTHIM3AUUsA «TEILUIOBBIX» OTXOIOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, YTHIIM3AIMs OMOOPTaHNYECKOTO TOIUIUBA JIJIs
BBIPAOOTKH «TETJIOBOW» U ANEKTPOIHEPTHH.

Jemoncmpauuu.

W3meHenue TeMneparypsl pu aanadaTH4eckoM pacIIupeHuH.

Bo3nymiHoe oraumso.

CpaBHEHHME yAECTBHBIX TEIIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENIH TETIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomaol, npaKmuKym.

N3Mmepenue yaenbHOU TEIIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTtHOro mporuecca.

N3ydyeHnne B3aMMOCBSI3M HDHEPrUU MEKMOJICKYJISIPHOTO B3aUMOICUCTBUS U
TEMIEPaTypbl KUTIEHUS KUJKOCTEH.

Tema 3. Aepezamnvie cocmoanus eewjecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KkoHjaeHcanusa. VcnmapeHue W KumneHue. YeiabHas
TEIUIOTa NapooOpa3zoBaHUsl.

Hacepiliennble ©  HeHachbllleHHble mnapbl. KadecTBeHHass 3aBUCHUMOCTh
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOrO TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
OoT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AGCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOIUs CBONCTB
KpuctauioB. [lnaBrmeHne W KpucTalM3alus. YJIEJbHas TEIUIOTa IUIABJICHUS.
CyO6numarnus.

Hedbopmanuu TBEpOro Tena. Pactskenue u cxarue. Cnsur. Moayns FOHra.
[Ipenen ynpyrux aedopmariui.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacimpenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUPEHUs TeJl (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprUn B (ha30BBIX NEPEXOIAX.

VYpaBHeHuUE TEIIOBOro OajaHca.

[ToBepxHoctHOoe HaTspKeHHE. Kod(duimeHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipusle aBnenus. J[aBneHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTpPOMCTBA M TEXHOJIOTHUYECKHE TMPOLECCHL:  JKUIKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHMKEHHOM J1aBJICHUH.

N3Mmepenue critbl TOBEPXHOCTHOTO HATSIKEHMUS.

OMBIThI ¢ MBUIBHBIMU TIEHKAMH.

CwmauuBanue.



Kanunnspusle sBiaeHus.

Mojienn HEeHBFOTOHOBCKOM KUIAKOCTH.

Cnoco0bl U3MepeHusl BIaKHOCTH.

UccnenoBanne HarpeBaHus U MUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenue manbix negopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3ydyeHne 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHOM TeIIOThI IUIABJICHHUS JIbJIA.

N3ydenune cBOMCTB HACKIIIEHHBIX MTAPOB.

N3mepenue abCcoOTHON BIaKHOCTH BO3yXa U OIIEHKA MAacChl MapoB B
MIOMEIIICHUHU.

N3mepenue kordpuiinenTa moBepXHOCTHOTO HATSXKCHHUS.

N3mepenune monyns FOnra.

UccnenoBanne 3aBUCUMOCTH  AedopMalud PE3MHOBOTO 00Opas3ia oT
MPUII0KEHHOW K HEMY CHUJIBL.

Pasnen 4. DjekTpoanHaMuka.

Tema 1. dnekmpuueckoe none.

OnekTtpu3auust Tel U €€ MPOSBICHHS. OJEKTpUUYEcKud 3apsan. /[[Ba Bupaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAWAIEKTPUKH M  MOJYINPOBOJIHUKH.
DNEeMEHTApHBIA DJJIEKTPUYECKUIN 3apsii. 3aKOH COXPAHEHUs SJIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsiaoB. Todeunbie 3apsiabpl. 3akoH Kymona.

Dnektpuueckoe nojie. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsiIbl.

Hamnpspok€éaHocTh  anmekTpudeckoro  mojs.  I[IpoOubelii  3apsin.  JluHum
HAIPSKEHHOCTHU 3JIEKTPUUYECKOro 1oist. OQHOPOJHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUHaNBHOCTh 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHUMANOB U
HanpsbkeHue. lloTeHnmanbHas SHeprus 3apsfga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan snexkTpocTaTuyecKoro mojis. CBsA3b HANPSKEHHOCTH MO U Pa3HOCTU
MOTEHIUAIOB JJI1 3JIEKTPOCTATHYECKOro Toysl (Kak OJHOPOJHOTO, TaK H
HEOJIHOPOHOTO).

[IpyrHIUII CYNIEPIIO3ULIMY JIEKTPUUECKHUX ITOJICH.

[lone Toueunoro 3apsana. llome paBHOMepHO 3apsbkeHHOU cdepbl. [lone
PAaBHOMEpPHO 3apsbKeHHOro mo o0béMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTuHBI JWHUN HANPsHKEHHOCTH DJTUX TOJNEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEH.

[IpoBOIHHMKH B 2JIEKTPOCTATHUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3aPsJIOB.

JnaneKTpuku B AIEKTPOCTATUUECKOM ToJIe. JnanexTpuyeckas
MPOHUIIAEMOCTh BEILIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHeHNE KOHAEHCATOPOB. [locienoBarenbHoe coeqUHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHIEHcaTopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3allldTa, 3a3eMJICHUE 3JICKTPOnpuOOpoB,
KOHJIEHCAaTOPhI, TeHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO ¥ IPUHLIUI IEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX IAPUKOB.

DIIEKTPUUECKOE TTOJIE JIBYX 3aPSIKEHHBIX TJIACTHH.

Mogens anekTpoctatnueckoro reaeparopa (Ban ne ['paada).

[TpoBOIHUKH B 3JIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3allUTA.

YCTpOUCTBO U AECUCTBUE KOHAECHCATOPA MOCTOSSHHON Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHcCAaTopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 31EKTPUYECKOT0 MO 3apsHKEHHOTO KOHJEHCATOPa.

3apsiika U pa3psankKa KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

OneHka cuil B3aMMOIEUCTBUSA 3apPSIAKEHHBIX TEJL.

HaGmronenne npeBpanieHus: SJHEPTUU 3apsHKEHHOTO KOHASHCATOpa B YHEPTHUIO
U3JIy4EHUsI CBETOINO/IA.

N3ydeHne npoTekaHusi TOKa B LIETIH, COAEPKAIIE KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINATIOB (HaTIpsKEHUS ) npu
MOCJIEIOBATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psaga KOHACHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosnnblil 31eKmpuiecKuil mox.

Cuia toka. IIocTOsSIHHBIN TOK.

VYcoBus CylIecTBOBaHUs ITOCTOSHHOTO 3JIEKTPUYECKOro Toka. McTtounmku
toka. Hanpsoxkenune U u SJ1C &.

3akon Oma Jj1s1 ygacTKa IeTHq.

DIEeKTpUUECKOoe COIIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI WU IUION[AAX ITONEPEYHOrO CEYECHHS.
Y nenbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapayIeIbHOE, CMENIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3zBeTBAEHHBIX 3ekTpuueckux neneil. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH Jlxxoyna—Jlenuna.

MONTHOCTh JJIEKTPUYECKOro Toka. TemioBas MOIIHOCTh, BhIAENIsAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HUCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW IeNu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ampikanue.

KonnencaTop B 11eru MocTOSTHHOT'O TOKA.

TexHuyeckue YCTpPOHWCTBA U TEXHOJOTMYECKHE IIPOLECCHI: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK ICKTPUICCKONU SHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHUSL.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUS JJIsl pe3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTH COMPOTUBIICHUS MWJIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOIIA U TTOTIEPEYHOTO CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONTPOTUBIICHHS TIPU TTOCTOSIHHOM
HaIPSKEHUU.

[Tpsimoe u3mepenue DJIC. KopoTkoe 3aMbIKaHHUE TaIbBAHUYECKOTO DJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0bI coeTMHEeHHST UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanne pazHOCTH MOTEHIUAIOB MEXKAY MOJIOCAMH UCTOYHUKA TOKA
OT CWJIBI TOKa B LIEIH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanre cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMpOTUBRIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTHM CHJIBI TOKA OT HAIpSDKEHUS JJISL  JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia U3MEepeHus amnepMerpa (BoJIbTMETPA).

M3mepenne DJ1C 1 BHYTpEHHETO COMPOTUBIICHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C ralibBaHMUECKOrO 3JIEMEHTa OT BPEMEHU
IIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIIUAIOB MEXKY MOIIOCAMH UCTOYHUKA TOKA
OT CHWJIBI TOKa B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOITHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paznuunwlx cpeoax.

DneKkTpuyeckass MNPOBOAMMOCTb  PAa3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTbH CONPOTUBICHUS METAJLIOB OT
temneparypsl. CBEpXIPOBOIUMOCTb.



DIEKTpUYECKU TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKUNA TOK B JJIEKTPOIUTAX. DJIEKTPOJUTHYECKAs AUCCOLMALINS.
DnekTponu3. 3akoHbl Papaaes i JICKTPOIN3a.

DIIEKTpUUYECKUi TOK B Tra3zax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO pa3pana. MoisHus. [Inazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ia3opaspsiIHbIC
JaMIIbl, JJIEKTPOHHO-TyueBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPBI: TUOJ,
TpPaH3UCTOp, (OTONMOA, CBETOAMOJ, TalbBaHHKA, papUHUPOBAHHE  MEJH,
BBIIUIABKA AJTFOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb COITPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3IAEKTPOIUTOB.

3akoHbI 35ekTpoausa Papajes.

HckpoBoii pa3psa U IPpOBOAUMOCTD BO3AyXa.

CpaBHEHUE TPOBOUMOCTH METAJIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI TPOBOJAUMOCTD AUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HaGmronenue snexrposnusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

DOU3NYeCKU MPAKTHKYM.

CniocoObl n3Mepenus GU3NUECKUX BEJIMYHH C UCMOJIb30BAHHEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIC TTOTPEIIHOCTH U3MEPEHUN (HU3MUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEU
¢u3nuecKknX BENWYMH, MPOBEPKa TMPEIJIOKEHHBIX THMOTe3 (BbIOOp W3 pPadoT,
ONMCAaHHBIX B  TEMATHYECKUX  pas3lenax «YUYCHUYECKUU  JKCIEPHUMEHT,
nabopaTopHbIe padOTHI, TPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBas B 10  kimacce
OCYLIECTBIIAETCS C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OWOJIOTHH, XUMUH, Teorpadi U TEXHOJIOTHH.

Meosicnpeomemmnbole noHaAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20
no3nanuA: SIBIICHHWE, HAYYHbIA (DaKT, rTUnoTe3a, Pu3nueckas BeJIUYNHA, 3aKOH,



Teopus, HaOIIOJEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBas 1adopaTopusi.

Mamemamuka: penieHue cuUCTeMbl YypaBHeHUW. JluHelHas QyHKuMS,
napabona, runepoosa, ux rpaduku U cBoiicTBa. TpUroOHOMETpUYECKHUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ MX IPOEKIIMHK Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBHXXEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXAIOLIEH Cpelibl,
yTUIU3aluss OMOOPraHMYECKOro TOIJIMBA I BBIPAOOTKH  «TEIIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUYECKHE SIBJICHUS B dKUBON MPUPOJIE.

Xumus: DUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHUE aTOMOB U  MOJIEKYJ,
MOJIb BEIleCTBAa, MOJSpHas Macca, MONy4YeHHe HaHOMAaTepuasoB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30oB, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: B1axxHOCTh BO31yXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBMKEHUN C MCIOJIH30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLMHU
(KpOHILUTENH, peméryarble KOHCTPYKLMHU), MCIOJIb30BaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHHUKE (TMPOCKOIN, BOJOMET U JPYrHe), ABUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJUJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
HOJYyYeHUs] COBPEMEHHBIX MaTepUalioB, B TOM 4MCIE HaHOMAaTepUaloB, H
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOpPOB,
ra3opaspsAHble JIaMIIbl, TOJIYIPOBOIHUKOBBIE IPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. DieKTpoaAHAMHUKA.

Tema 4. Macnummnoe none.

B3aumonenicTBUe MNOCTOSHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bekrtop MarmuTHOM uHAyKuuu. lIpuHomMn cyneprno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHAYKIIUY.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Ammepa, €€ HanpaBICHUE U MOIYJIb.

Cuna Jlopennia, e€ HampaBjIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHON YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM noJjie. Pabota cuibl Jlopenia.

MarunurtHoe 1ose B BemecTse. @eppoMarHeTUKH, Mapa- U JTMaMarHeTUKH.



TexHuyeckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLECCChI: TIPUMCHCHHC

MOCTOSTHHBIX MarHMuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMUM ~ MArHATHOTO  MOJS  TOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMil MarHUTHON MHAYKIIUMU MOJIS JJIMHHOTO MPSMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIIKA C TOKOM.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

HaGmonenue nBukeHus Mmy4yka 3JEKTPOHOB B MATHUTHOM TIOJIE.

[MpuHnun NEeNCTBUS 3JIEKTPOU3MEPUTEITBLHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopuvie padomaol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB heppOMarHETHKOB.

UccnenoBanue AeHCTBUS MOCTOSHHOIO MAarHUTa Ha pPAMKY C TOKOM.

N3mepenue cunbl AMmnepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIBI TOKA.

Ornpenenenne MarHUTHOM MHAYKIMHA HA OCHOBE MU3MEPEHUsS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnas UHOYKYUA.

SIBienne ayexkTpoMarHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJC uHAyKuMu. 3akoH SJEKTpoMarHuTHoW uHAyKuuu Dapajes.
Buxpeoe anektpuueckoe noiie. Toku Oyko.

OJC wHAyKUMHU B MPOBOAHUKE, ABUKYIIEMCA B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€MM MOCTOSIHHOTO TOKA.
SABnenune camounaykuuu. /1C camonHAYKIUN.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: WHAYKIHWOHHAsS
1eYb, COJICHOU], 3alIUTa OT JEKTPU3ALMU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3emuiu.

Jemoncmpauuu.

HaGnronenne sBIeHUst S1€KTPOMAarHUTHON HHTYKIIHH.

UccnenoBanne 3aBucumoct I/JC HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOIO MOTOKA.



ITpasuno Jlenna.

[Tanenne marauTa B aJlOMUHUEBOU (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIHU.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomut, RPAKMUKYM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON UHAYKIMH.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TTOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIHAM.

COopka MoJIeTu JIEKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. Kone0anusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHasa cucrema. CBOOOIHBIE KOJIEOAHHUS.

IMapmonundeckue kosiebanus. KuHemarnueckoe M JUHAMHUYECKOE OIKCAHUE.
DHEPreTUYecKoe ONHUCaHUE (3aKOH COXPAHEHMS MEXaHWYECKOM 3Hepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM U3 MX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUA.

Amvmuryna u ¢asza kosnebanuii. CBsi3b aMIUTUTYbl KOJEOAHUNW HCXOJTHOM
BEJIMYUHBI C aMIUTUTYJJaMU KOJIeOaHH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u dyactora kojeOanuid. Ilepwom ManmbiX CBOOOJIHBIX KOJICOAHMIA
MaTeMaTU4YeCcKoro MmastHuka. llepuoa cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxarouux Kosnedanusax. BoiHyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BnusgHue 3aryxaHWss Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOaHMS.

TexHu4eckne ycTpoHCTBa U TEXHOJIOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuch KoJaebaTeTbHOTO JBUKCHUS.

HaGmronenre He3aBUCMMOCTH TIEpUOa MalIbIX KoeOaHuii rpy3a Ha HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx KojieOaHU 1 3aBUCUMOCTH Ieproa CBOOOTHBIX
KOJI€OaHMIA OT COMPOTHBIICHHUS.

HccnenoBanne komebaHWW Tpy3a HAa MACCHUBHOW TIPYKHHE C IICNBIO
dbopMupoBaHUS TIPEICTABICHNUN 00 UIeaTbHOW MOJIENH MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUsI PHEPTUU MPU KOJECOAHUSIX TPy3a Ha NPYKUHE.

HccnenoBanne BhIHYXIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUMH HUTSAHOTO M MPYKHMHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYTroM MOJIBECE.

N3yuenne nBuxKeHUsSI HUTSHOTO MasiTHUKA.

[IpeoGpa3oBaHue SHEPTUU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHHS aMILTUTY 1Bl 3aTyXaIOIIKUX KOJIEOaHUH.

HccnenoBanne BhIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummusle KOJ1eOAHUA.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOAaHUS B
uaealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsS3b aMIUIATYbI
3apsjia KOHJEHCATopa C aMIUTUTYAO0NW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUHU B UACAIBHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMArHUTHBIE KoJie0aHuUs. Boeinyx1eHHbIE
AJIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTH TEPEMEHHOTO TOKAa. AMIUIUTYIHOE W
JEUCTBYIOIIEE 3HAYCHHE CUJIbI TOKa W HANpsDKEHHUsI TMPU pa3iuuyHoON  Qopme
3aBUCUMOCTH [IEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouIanbHbI MEepeMeHHbIH TOK. Pe3ucTop, KOHIEHCaTop W KaTyllKa
WHIYKTUBHOCTH B LENH CHUHYCOWJAJBHOIO NMEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBoactBo, mnepemadya u moTpebieHHe
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TNPOU3BOACTBE JIEKTpo3Hepruu. KymnbpTypa
UCITIOJIb30BAHUS AIEKTPOIHEPTUU B MOBCETHEBHOM KU3HMU.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AICKTPUYECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUH IIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOHBIC 2JIEKTPOMATrHUTHBIE KOJICOAHMS.

3aBUCHMOCTb YaCTOThI CBOOOJHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMiA.

['eneparop HE3aTyXAIOMINX IEKTPOMATrHUTHBIX KOJICOaHUH.

Mopeinp 31eKTpOMarHuTHOr0 TeHepaTopa.

BbIHyXI€HHbIE CUHYCOUIAJIbHBIE KOJIEOaHMUSI.

Pe3ucTop, karymka MHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu 1OCIIEIOBAaTENBHOM COEIWHEHUM PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTHU U KOHJEHCATOPA.

VYerpoiicTBO M MpUHIMT ACHCTBUS TpaHCPopmaTopa.



Mopenb TMHUU 3IEKTPOIepeaayH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomaoi, npaKmuKym.

Nzyuenne Tpancopmaropa.

HccnenoBanne nepeMeHHOr0 TOKA Yepe3 MOCIEA0BATEILHO COCTUHEHHbBIE
KOHJIEHCATOP, KATYIIKY U PE3UCTOP.

HaGnronenue 31eKTpOMarHuTHOIO pe30HaHca.

HccnenoBanue paboThl HCTOYHHKOB CBETA B LIENU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHBLE BOJIHBL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacrnpocTpaHeHus. Ilomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuoj, CKOpOCTh pachpoOCTpaHEHHs] M JJWHA BOJIHBIL.
CBolicTBa MEXaHMYECKUX BOJIH: OTpa)k€Hue, MpejomiieHue, MHTepdepeHuus u
nudpakius.

3Byk. CkopocTh 3ByKa. ['poMmkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYIKAIOIIEH CPE/Ibl.

DNEKTPOMArHUTHHIE BOJHBL. Y CJIOBHUS M3IYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)K€HWE,  MPEJIOMIICHUE,
noJisipu3anus, HTepdepeHuns u qudpakius.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paANOCBA3H U TENEBUACHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUarHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpPOCTPaHEHHUE MOMIEPEYHBIX U MTPOIOJIBHBIX BOJH.

Konebmromeecs Teno Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJHBI OT YaCTOTHI KOJIEOAHU.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne unrepdepeHimm u nudpakiimi MEXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU U
4acTOTOU KoJieOaHMI.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHue,
pesioMIIeHUE, Mospu3anus, nudpakius, nHTepdepeHITus.

O6Hapy:xeHune nHQPaAKpPaCHOTO U YIAbTPadHOIETOBOTO U3ITYUCHUH.

Yuenuueckuii 3xkcnepumenm, nabopamopmusie padomuol, nPAKMUKYM.



N3y4enue nmapamerpoB 3BYKOBOH BOJIHBL.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHelHOE pacipoCTpaHEHUE CBETa B OJHOPOAHOM cpexne. Jlyd csera.
ToyeyHbIli ICTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI oTpaxeHHUs cBeTa. [locTpoeHue n3o0paxkeHuil B
riockoM 3epkane. Chepuyeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenaomieHusi. OTHOCUTENbHBIN MoKazaTeab npeaomieHus. [[oCTOSTHCTBO YaCcTOThI
CBETAa W COOTHOIICHUE MJIUH BOJH MPU TEPEX0J€ MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pas3zena AByX ONTUYECKUX CPEL.

Xon nyuerr B npusme. Jucnepcusi ceeta. ClOXHBIA cOCTaB OENOro CBeTa.
[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroyl MOJHOIO BHYTPEHHETO
OTpPaKEHUS.

CobOuparome u pacceuBaromme JuH3bl. ToHkas smH3a. DokycHoe
paccTossHUE€ M ONTHYEeCKas CUJia TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUSI TOHKOW CchepruyecKor JIMH3BI OT €€ TeOMETPUU U OTHOCHTEIIBHOTO
NIOKa3aTes MPEJTOMIICHHUS.

dopmysa TOHKOU JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop Jyda, MPOMIEANIEr0 JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHne wu300pakKeHH TOYKHM W OTpe3ka NPsSIMON B
coOMparoUUX U PACCEUBAIOIINX JIMH3aX U UX CHCTEMaX.

Ontuueckue mpubopsl. Paszpemaromias ciocoOHOCTh. [71a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITUKHU.

BonnoBas ontuka. WaTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMyMOB M MHHMMYMOB B HWHTEP(EPEHIIMOHHOU
KapTUHE OT JByX KOTI€PEHTHBIX HCTOYHMKOB. IIpumepsl Kiaccu4yeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa csera. JudpakuuoHHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB IpU NaJ€HHUM MOHOXPOMAaTHM4YECKOr0 CBETa Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne YCTpOWCTBA W TEXHOJOTMYECKHE IMPOLECChl: OYKH, JyIa,
nepucKkon, QoroanmapaT, MHKPOCKOI, MPOCKIIMOHHBIA ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITUKA, TU(paKIMOHHAS peméTKa.

Jemoncmpauuu.

3aKOHBI OTPAKEHHS CBETA.



HccnenoBanne npenomMieHus CBETa.

HaGmronenue noiaHoro BHyTpeHHEro oTpaxeHus. Moziens cCBETOBOJA.

HccnenoBanne Xoma CBETOBBIX IIYYKOB 4Yepe3  IUIOCKOMApAJLIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanuie cBOMCTB M300paKeHUH B JTMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

HaGmonenue untepdepeHnu cBera.

HaGmronenue 1BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuyenue nudppakiinoHHON peréTKy.

HaGmonenue audpakiinOHHOTO CHEKTpa.

HaGmionenue nucnepcuu cBera.

HaGmronenue nonsipusanuu cBeta.

[IprMmeHeHue noasspouI0B 1 U3YUEHUS] MEXaHUYECKUX HAMPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

N3mepenue nokazaresns NpeaoMIEHNs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSA OT BellecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3bI.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHre T€IECKOMMYECKUX CUCTEM.

HaGmronenne nudpakiuu, uHTEpPEPEHIINN U MOJISIpU3AIIN CBETA.

N3ydeHune nosusipuszaluu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAICKTPHUKA.

N3yuenue nnaTepdepeHnm 1a3epHOTro N3TYYCHHS Ha IBYX IIETISAX.

Hab6monenue nucnepcun.

Ha6monenue u uccinegoBanue AudpakImOHHOTO CIIEKTPA.

N3mepenne niMHbl CBETOBOM BOJIHBI.

[Tony4yeHue crekTpa U3IY4CHHUS CBETOAMOJIA MPU MOMOIIH AUPPAKITUOHHON
PELIETKHU.

Pa3nen 6. OcHOBBI cieHAJIBLHON TEOPUU OTHOCUTEIHHOCTH.

['pannubl  OpUMEHMMOCTHM  KJIacCMYeckon — MexaHuku.  [locTynarsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. llpeoOpa3zoBanust  Jlopenuna.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHHU U COKPAILICHUE JIJINHBI.

DHEeprus ¥ UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTHUs
ITOKOSI.



TexHu4eckne yCTpOMCTBa U TEXHOJOTHYECKHE MPOIECChl: CITyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTEIU 3apsKEHHBIX YACTHII.

YyeHnyeckuit SKCIIEPUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJAbCa W DHEPTUM  PEIATHUBUCTCKUX dacTuil (IO
doTorpadusM TPeKOB 3apsSKEHHBIX YACTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapuo-60nnoeoii oyaausm.

PaBHOBecHOE TerioBOe M3MydeHHE (U3ITyUYeHHE aOCOJIOTHO YEPHOTO Tela).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPrUs U UMITYJLC (DOTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpachnas rpanuiay gororddekra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONTYI0 W aOCOJIOTHO OTpakawlIyr mnoBepxHocTh). Omnbiter I1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bomubl ne bpoins. [Invaa BonHbl Ae bpoiiis u
pasMmepsl oOJlacTH JIOKAIHM3alMKM  JBIWKYyIIeHcs dactuibl.  KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuit B Mukpomupe. COOTHOIIEHUsI HEONpeaeaEéHHOCTEN
I'eitizenbepra.

TexHuueckre yCTpOWCTBA W TEXHOJOTMYECKHE TPOIECCHI: CIIEKTPOMETD,
dotornemenT, GOTOHATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oartapes,
CBETOJIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekTa.

HccnenoBanne  3aBUCUMOCTH  CONPOTUBIEHUS  TMOJYIPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Csetoguogn.

Conneunas O6atapes.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmMuKym.

HccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrossaHoM [Imanka Ha ocHOBe ucciaeaoBanus Gotodddexra.

NccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOJUO/ OT HAMPSIKEHMUS.

Tema 2. Dusuka amoma.

OneITel MO HCCIENOBaHUIO CTpoeHHs aroMa. [lmaHerapHas monelb aroma
Pezepdopna.

[Toctynarsl bopa. M3nyuenue u nornomnieHrue (pOTOHOB IMpH MEpexoae aToma
C OHOTO YPOBHSI SHEPIUHU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXIAEHHOE U3NyueHue cBera. Jlazep.

TexHUYeCKrne yCTPOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenne amHeRvaTbIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CYETYMKA MOHNU3UPYIOIINX YACTHLL.

OrnpeneneHue JJIMHBI BOJHbI JJA3€PHOTO U3JTyUYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

HaGmonenue nuHeiyaToro crnexkrTpa.

HccnenoBanne cnekTpa pa3pekeHHOr0 aTOMapHOTO BOJOPOAA U W3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuka amommnozo a0pa u INEMeHMaAPHLIX YACHULY,.

Hyxnonnas Monens sapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3oronsl.

PannoakTuBHOCTh. Anbda-pacnaz. IJIEKTPOHHBIH W TMO3UTPOHHBIN OeTa-
pacnaj. ['amMmma-uziydyeHue.

3aKOH paJMOaKTUBHOrO pacnana. PaauoakTUBHBIE HM30TONBI B MPHUPOJE.
CBoiicTBa HMOHU3UPYIOUIETO H3Iy4eHHs. BiusHHEe pagMOAaKTUBHOCTH Ha >KUBBIE
opranu3Msbl. EctecTBeHHbI QoH n3nyuenus. JlosumeTrpus.

DHeprust CBsI3U HYKJIOHOB B sjipe. S nepHbie cuibl. JledekT Macchl sipa.

Snepubie peakiuu. Jlenenue u cuntes saep. Snepusie peakropsl. [Ipobiaemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCIEKThl Pa3BUTUS
SIAEPHOU YHEPTETUKH.

Mertoapl  perucTpauMd W WCCIEOOBAHMS  DJIEMEHTAapHBIX  YacCTHLI.

dyHaaMEHTaJbHbIE B3aUMOJECUCTBUS. bapuOHBI, ME30HBI U JICNITOHBI.
IIpencraBnenne o CtanmaptHoOit Moaenu. KBapk-TriirooHHass MOJEb aIpOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TéMHas Martepus U TEMHas
JHEprus.

EnuncTBO (hrzmveckoit KapTHHBI MUpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIl  peakTop, TEpPMOSEPHBIN peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsT TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne paaroakTUBHOTO (DOHA C MCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus: 6eTa-4yacTUll aTlOMUHUEM.

Pa3nen 8. D1eMeHTBI ACTPOHOMUM M ACTPOPUBUKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOIBI
KOCMHYECKUX 00BEKTOB.

Metonbl acTpOHOMUYECKUX HcciaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAANOTENIECKOIBbI, BHEaTMOC(EepHasi aCTPOHOMUSL.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKue 3BE3MbI, IUIAHETHI, UX BUJIUMOE
JBH>KCHUE.

Conneunas cucrema.

Counnue. ConHeuHasi akTUBHOCTh. MIcTounuk sHeprun CoHIa U 3BE3 .

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CIeKTpalbHbIA KJlacCc —
CBETUMOCTB». 3BE3/bl TJABHOM IMOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW IMOCIEN0BATEIbHOCTH. BHyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIoIMK CoJiHIa U
3BE3/. DTambl KU3HU 3BE3.

Muineunsiii I[TyTe — nama ['amaktuka. [lonmoxenue m aBwxkeHue ConHUA B
lNanaktuke. Tunel ranakTuk. Pagmoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B sJIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606ma. Pazberanue rajakTuk.
Teopust bosbiioro B3psiBa. PEIMKTOBOE U3ITyYEHHUE.

Macmra0Has ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue naonwooenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN ISl OTpeIeTICHUS TTOJIOKEHHST HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIe c03Be3nusi CeBEpHOro MOJYyIIApHS U SIPKUE
3BE3/BI.

HaGmonennss B Teneckon JIyHBI, TmmaHeT, TyMmMaHHOCTEH U 3BE3MHBIX
CKOIIJICHUH.

Du3nYeCKUH MPAKTUKYM.

Cnioco0b1 n3Mepenns (GU3NYECKUX BEIUYUH C HUCIIOIH30BAHUEM aHAIOTOBBIX
U [IUQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE M OTHOCUTENIbHBIEC TTOTPEITHOCTA U3MEPEHUN (DU3UUIECKUX BEIMUMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUW, WCCICAOBAHUN  3aBUCHUMOCTEU
du3nuecknx BENWYMH, TPOBEPKa NPEIJIOKEHHBIX THUIOTE3 (BBIOOpP W3 padoT,
ONMCAaHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIC padOTHI, TPAKTUKYM» ).

0O0o0maomee MOBTOPEHUE.



O600uIeHne U cucTeMaTu3alys COAEepXKaHusl pasziesoB Kypca «MexaHuKay,
«MonexynspHas Qu3ruKa U TEPMOJUHAMUKA», «NEKTpoaAuHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
puznkay», « MeMEHThl ACTPOHOMUH U aCTPOPUIUKI.

Ponr ¢usuku u acTpoHOMHUHM B HKOHOMHMYECKOM, TEXHOJOTHMYECKOH,
COLIMAJILHOM U 3TUYECKOM cepax AesTEeNbHOCTU YEIOBEKa, POJib U MECTO (DU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, 3HAYCHUE ONMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOM W  MNPOTHOCTUYECKON  (QyHKUUN
¢uznueckoit Teopuu, poiib GU3NUECKON Teoprur B (POPMUPOBAHUU MPEACTABICHUIMA
0 ¢u3MUECKOW KapTUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOLIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJICTABICHUIN O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kjacce
OCYLIECTBIIIETCS C YUETOM COJEPHKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMu
MaTEeMaTUKU, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mejicnpeomemmusle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4YHbIA (akT, rumoresa, (Quanyeckas BEJIMYMHA, 3aKOH,
TEOpHUs, HaOMIOACHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJCNb, HW3MEpPEHHUE,
HOrPELIHOCTH U3MEPEHNH, U3MEPUTEIbHBIE TPUOOPHI, (] poBast 1abopaTopusl.

Mamemamuka: pelIeHWE CHCTEMbl YpaBHEHHW. TpHUroHoMeTpuyeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKuuH. I[Ipu3Haku noaoOus TPEYroJbHUKOB,
ompeiesIeHUE TUIOIAIU TIOCKUX GUTyp U 00BEMA TEll.

Buonozua: >nextpuueckue SIBICHUS B JKUBOM mpupoae, KoseOaTelbHbIe
IBVKEHUS B JKMBOW IIPUPOJE, SKOJIOTMYECKHE PHUCKH MPH IMPOU3BOJACTBE
NEKTPOAHEPTUH,  IEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOIIEH  Cpensl,
yJIbTpa3ByKOBasl [UWAarHOCTHMKa B MEIULMHE, OINTUYECKHE SBICHUSA B JKUBOH
IIPUPOJIE.

Xumusa: CTpOCHUE aTOMOB U MOJIEKYJ, KpUCTAIUINYECKAsI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUs KPUCTAJUIMUECKON pEemETKH, CHEKTPaJbHBIN
aHaJus3.

T'eocpaghun: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PY/I,
doTochEMKaA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozua. TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTpoABUTraTeNlb SKOOH, reHepaTop NMEPEMEHHOI0 TOKA, MHAYKIMOHHAS IEYb,
JMHUHN DJIEKTponepeaay, 3J1eKTPOABUTraTENb, pafap, paIuONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-neub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHHKE,



MIPOEKIMOHHBIN ammnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHasl OaTtapes, CIyTHUKOBBIE
MIPUEMHHUKH, SJI€pHAst SJHEPTeTUKA U DKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YyueOHOro mpeamera «Dusznka
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PyKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3WUIIMEH JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIupeHUue >XKU3HEHHOTO
ONbITa M OMbITA JIESITEILHOCTH B MPOILIECCE peai3allMi OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEIbHOU €S TEIbHOCTH, B TOM YHUCJIC B YaCTH:

rPa’KIaHCKOr0 BOCTIMTAHMS:

e CchOPMHUPOBAHHOCTh  TIpaXKJAAHCKOW  TO3UIMH  OOYyYaloImIerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBa;

e TMPUHITHE TPATUIHUOHHBIX OOIIEYCIIOBEUECKUX T'YMAaHHUCTHYECKUX M
JEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B HHTEPECAX TPAkKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIIpaBlIieHMH B 00Opa3oBaTeIbHOMN
OpraHu3aluu;

e YMEHHE B3aMMOJACHCTBOBATH C  COLIMAJBbHBIMM  HMHCTUTYTaMU B
COOTBETCTBHH C UX (PYHKIIUSIMHU U Ha3HAUCHUEM;

e TOTOBHOCTbH K T'YMaHUTApPHOM U BOJOHTEPCKOMN JEATEIHLHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:

e cpOpPMHUPOBAHHOCTH POCCUUCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYyJapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTINTAHUA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEACHMUS;

e CIIOCOOHOCTH OIICHWBATH CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIIBHOCTH YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYMBOIO OyAYIIEro.

3CTETHYECKOr0 BOCIIUTAHMS:



ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MIPUCYILEr0 PUINUECKON HAyKE.

TPYAOBOI0 BOCIIMTAHUSA:

WHTEPEC K pa3IUYHbIM cdepam NpodhecCHOHATBLHON NeITeTbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymyiiel mpodeccuu U peatn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUTAHBI;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
007acTH (PU3HKHU Ha TPOTSKEHUU BCEH KU3HH.

IKOJIOIr'H4€CKOro BOCIInTaHus .

c(hOpPMHUPOBAHHOCTH DKOJIOTMUECKOW KYJIbTYPbl, OCO3HAHUE TJI00ATBLHOTO
XapakTepa SKOJOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYLIECTBICHUE JCUCTBUM B OKPYXKAIOIIEU Cpee Ha
OCHOBE 3HAHMS 1I€JIEN YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTRA;

paclIMpeHue OMbITa JESITEILHOCTH YKOJOTHYECKOM HAMPAaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (hUBHUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW J[ESITEIbHOCTH, T'OTOBHOCTh B IpOLECCE
U3ydeHus (DU3UKU OCYIIECTBIISITH MPOEKTHYID M HCCIEIOBATEIBCKYIO
NEeATENIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJjornuecKue 1eicTBUA:

CaMOCTOATENHHO  (OpMYyTUpOBaTH U  aAKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATH LENHU AEATEIbHOCTH, 3a1aBaTh apaMeTPbl U KPUTEPUH UX
JOCTUKCHUS;

BBISIBJISITH 3AKOHOMEPHOCTM M IIPOTUBOPEUYMS B PACCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIIUXCS
MaTepHalbHBIX U HEMATEPUAJIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBATH COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLIEHUBATH PUCKH MTOCIEACTBUM AEATEIbHOCTH,
KOOPJMHUPOBATh W BBINOJHATH pabOTy B YCIOBHUSIX pPEaAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATH KPEATUBHOE MBIIIUICHUE MIPU PEIICHUU )KU3HEHHBIX TPOOJIEM.



Ba3oBrble ucciienoBareJbCcKHe JeiCTBYUA .

BJa/J€Th HAYYHON TEPMHHOJOTHUEN, KIIOYEBBIMU MOHATUSAMU U METOJAMU
(u3nUecKol HayKu;

BJaJE€Th  HABBIKAMM  y4eOHO-MCCIIEIOBATEIbCKOM M IMPOEKTHOM
NEeATeIbHOCTH B 00JIacT (PU3HUKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEJILHOMY TIOMCKY METOJOB peleHuss 3aaady  (U3N4ecKoro
coJiep KaHusl, TPUMEHEHUIO Pa3IMYHbIX METO0OB MO3HAHUS;

BJa/J€Th BHUJAAMM JI€ATEIBHOCTH [0 TOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUI0 U IPUMEHEHHUIO B Pa3IUYHbIX yUEOHBIX
CUTyallusX, B TOM YHCIE MPHU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JacTU
buzuky;

BBISIBJISTh NMPUUYUHHO-CIEACTBEHHbBIE CBSI3U M aKTyalU3WpoBaTh 3ajaauy,
BBIIBUTaTh THUMNOTE3y €€ peleHus, HaXOAUTh apryMEeHThl IS
JI0Ka3aTeIbCTBA CBOUX YTBEPKIEHUH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelIeHMS;

aHANIM3UPOBATH TOJYYEHHbIE B XOJI€ pEUICHUS 3a/Jaud Pe3yJbTaThl,
KPUTHYECKHU OLEHUBATH X JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIIbLHOU
NESTEIBHOCTH, B TOM YHCIIE TTPU U3YYCHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYAIMsIM, OIIEHUBATH TPUOOPETEHHDBIHN OTIBIT;
YMETh T[EPEHOCUTh 3HAHUS 10 (U3MKEe B TMPAKTHUYECKYIO O00JacTh
KU3ZHEEATETHbHOCTH;

YMETh MHTETPUPOBATH 3HAHKS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OpUTHHAIBHBIC TTOJIXOIbI M PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHUE aIbTEPHATUBHBIC PEIICHMUS.

Pa6ora ¢ undopmanueii:

BJIa/ICTh HABBIKAMU TMOJYy4YeHUs HHPOpMaIuu (U3HUUYECKOTO COJEpKAHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIATH IOWUCK,
aHaIM3, CUCTEMATH3AIMI0 M HHTEPHPETANNI0 WHPOPMAIUUA PA3THUUIHBIX
BUJIOB ¥ ()OPM TIPEACTABIICHHUS;

OIICHUBATh IOCTOBEPHOCTH WH(OPMAIIHH;

UCTIONIb30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJOTMH B  PEIIEHWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a7a4 C CcoOMtoJeHueM TpeOOBaHUM SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€30MMacCHOCTH;



co37aBaTh TEKCThI (PU3MUECKOTO0 COJAEPKAaHMS B PA3NMUYHBIX (popmaTax c
yu4€TOM Ha3HaueHus: HHPOpMAlMK U UEJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAJIbHYIO (POpPMY MPEACTABICHUS U BU3YATU3ALIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YU4eOHbIC ACHCTBUS:

OCYIIECTBJISATh OOIIEHME HAa ypokKax (HU3MKM W BO BHE-YPOUHOH
NeSTEeNbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIUKTHBIX CUTyalldd M CMSr4yaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HUCIHOJb30BaTh  MPEUMYIECTBA  KOMAaHIHOMN u
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH Ka)J0ro YieHa KOJICKTHBRA;

OPUHUMATh 111 COBMECTHOM JEeATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSI MO €€ JOCTUKEHHUIO: COCTaBJSATh IUIaH
JENUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUIN y4aCTHHUKOB, 00CYKIaTh
PE3yNbTATHl COBMECTHOM padOTHI;

OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 Y4aCTHHKAa KOMAH[bl B
001U pe3ynapTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE NPOEKTHI, OLEHUBAaTh HJEU C MO3UIMM HOBH3HBHI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTyallUsiX, MpOSIBIATH  TBOPYECTBO U BOOOpa)xKeHHE, OBbITDH
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcabHbIE YUeOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh TO3HABATCIBHYIO JICATCIIBHOCTH B
obnmacth GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyITHpOBaTH COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS! MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIHSIM;

paclupsiTb  paMKd  Y4eOHOrO TMpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, Oparh Ha ceOls
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMbIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAMIMH B 00J1aCTH
(u3HMKHM, MOCTOSHHO MOBBIIIATh CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIA HHTEJIJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJ€Th HAaBBIKAMHU I[I03HABATEJIbHOW pediekcuu KakK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHMU;

UCIIOJIB30BaTh TMPUEMBI pedJIeKCUU JJi1 OLICHKU CHUTYyallud, BbIOOpA
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO MNPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYTrUX MpPU aHaIU3€ pPeE3yJbTaTOB
JIEATEIIbHOCTH;

pPUHUMATH ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apTryMEHTBl JAPYTHX IIPU aAHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MIPABO U MPABO JAPYTHX HA ONTHOKH.

B mporecce MOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI TIO
dbu3uKe U1 YPOBHSI CPEIHEro OO0Iero oopa3oBaHUS y O0YyYarOIIMXCS

COBEPIIEHCTBYETCS HMOIIMOHAIBHBIH UHTEIJIEKT, IIpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHWS,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TMOHUMAaTh  CBOE

HMOIIMOHATIFHOE COCTOSTHUE, BU/IETh HAIIPaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHATILHOM c(epbl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIIOCOOHOCTh aNanTUPOBATHCS K
AMOIIMOHATFHBIM W3MEHEHHUSM U MPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIIEHUE K JOCTIKCHUIO 1IN
U YCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOJS U3
CBOUX BO3MOXXHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIIMOHAIBEHOE
COCTOSIHUE JpPYTHX, YYHUTHIBAaTh €ro TMpPH OCYIICCTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTh  BHICTPAWBAThH
OTHOMIICHUS C JPYTHMH JIOJIbMH, 3a00THUTHCS, TMPOSBIATH HHTEPEC U
paspeniatb KOHQIUKTHIL.



IMTPEAMETHBIE PE3VYJIbTATBI

K konmy oOyuenuss B 10 knacce npenMeTHble pe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaXkaTh CHPOPMHUPOBAHHOCTH Y OO YHAIOIITUXCS YMECHUM:

NOHMMATh poJib (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMANbHOM M OITUYECKOM cdepax AesITelIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUpa,
3HAUEHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
OPOrHOCTUYECKOM  (PyHKIMI  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJMHAMUKHU, POJIb (PU3NYECKOW TEOpUHU B
(bopMHUpOBaHUU MIPEACTABICHUN 0 GU3HUUECKON KapTUHE MUPA;

paznuyarh YCJIOBHS NPUMEHHUMOCTH MOJeNe (QU3nyYeckux Ten u
npoueccoB (sIBIEHUM): HWHEpLUHaAlbHAas cUcTeMa OTCcuYéTa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepuajgbHas TOYKA, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOOJIHOE TMajieHue, alCoMOTHO ymnpyras jaedopmaius, abCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOTO) Tella, UJIeadbHbIi ra3, TOUCUHBINA 3apsij,
OJTHOPOJHOE 3JIEKTPUYECKOE TTOJIE;

paznuyarh yclioBUA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHIATH MEXaHMYECKHWE TMPOIECChl M SIBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJ0KEHUS U 3aKOHBl MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBWXKEHHS, (OpMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBanusi [amumess i CKOPOCTH M TEepeMelIeHus,
3akoHbl HpIOTOHA, mpUHLMI — OTHOCUTENbHOCTH ['anuies, 3aKkoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHHYECKOM
SHEpPruH, CBs3b PabOTHl CUJIBI C U3MEHEHHMEM MEXaHHMYECKOW SHEepruw,
yCIIOBUSL paBHOBECHsS] TBEPAOrOo Tejia), MPU STOM  HUCIOJIB30BATh
MaTeMaTU4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
OPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IpeoOpa3oBanuii ["amuies, BToporo
U TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXpPAaHEHWS WMIyJIbCAa H
MEXaHUYECKOU DHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJIICHUS, UCIIONB3YS
ocHoBHbIe moJoxeHUus: MKT wu 3akoHbl MOJEKYyJIsIpHONH (QU3UKH U
TEPMOJAMHAMUKHU (CBS3b JIABJIEHUS HWJEAJbHOIO Ta3a CO CpelHei
KUHETHUYECKOW SHEPTHEd TEIUIOBOIO JIBUKECHHMS W KOHUEHTPALUEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPENHEM KHUHETUYECKOU
SHEPIrueH TEIUIOBOIO IBMXKEHUS €r0 YacCTHLl, CBS3b JABICHUS MICAIBHOIO



raza C KOHLEHTpalUMEeW MOJIEKYJ M €ro TEeMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mNeEpBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPaHEHHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), MPU ITOM HCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTH ypaBHeHUA MeHneneeBa—Knaneiipona;

aHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBJICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOXKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAJIBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIs, NPUHUUN CYNEPIO3UIUHN DIICKTPUUECKUX
MoJIEH, MPU 3TOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUUYECKM BaXXHbIC COOTHOILICHMS: 3aKOHbI OMa Jisl ydacTka
Henu U JJIs 3aMKHYTOM DJIEKTpUYECKOM uenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apanes 11st 3J€KTPOIU3a);

OTMHUCHIBATh (PU3MUECKUE TPOIECCHl U SIBJICHUS, HWCIOIb3YsS BEIUYUHBI:
NepeEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJl, CUIIA,
MOMEHT CHWJIbl, [IaBJI€HUE, NOTECHUHAIbHASI JHEPrus, KUHETUYECKas
JHEPrusi, MEXaHWuyeckasi dHEprus, padoTa CHJIbI, IIEHTPOCTPEMHUTEIHLHOEC
YCKOPEHHME, CHJIa TSXKECTH, CWia YIOPYrOoCTH, CHJIA TPEHUS, MOIIHOCTD,
SHEPrus B3aUMOJECHCTBUS Tena ¢ 3eMi€il BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi nedopmanuu  TPYKUHBI, KOJIWYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Teia, padoTa B TEpPMOJWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOI'O Ta3a, paboTa HIEaNbHOTO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3ayxa, KIIJ[ wuumeanbHOro TemioBoro
JNBUTATENIS; DIIEKTPUUECKOE M0JIEe, HAMPSKEHHOCTh SJIEKTPHUUECKOTO MOJIs,
HAIpPSOKEHHOCTh MOJII TOYEYHOTO 3apsifa WM 3apsDKEHHOTO Iapa B
BaKyyM€ U B JUAJNIEKTPUKE, NOTEHIMAN 3JIEKTPOCTATHYECKOTO IO,
pa3HOCTh  NOTEHUMANOB, J3JEKTPOABIKYIIas CWiIa, CWila  TOKa,
HaIpSOKEHWE, MOIIHOCTh TOKa, OJJEKTpUuYecKkas EMKOCTh ILIOCKOrO
KOHJIEHCATOpa, CONPOTUBIECHHUE yYacTKa LENH C TOCIEIO0BATEIbHBIM H
napajielIbHbIM COEIMHEHUEM PE3UCTOPOB, IHEPTHUSI FJIEKTPUUYECKOTO MO
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUS  (UBUYECKUX  SBICHHI:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBWIKEHHE YacTHI] BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHXKeHHe, nuddy3us, ucmapeHue,
KUIEHUE U KOHJEHCAIIMs], MIJIABJICHUE U KPUCTAJUIU3ALMS, HAPABICHHOCTh
TEIJIONEPeaun, INEKTPU3aIUs Te, SKBUIMOTEHIUATIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO TPOBOIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3NYECKON BETUYUHBI OT
OPYrod C MCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, IPU 3TOM



KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHPOBATh pe3yabTaThl MOTYyYECHHOU
3aBHCHUMOCTH (U3MYECKUX BEIWYMH B BUAEC TpauUKOB C YUETOM
aOCOIOTHBIX MOTPEITHOCTEN M3MEPEHUH, JIeNaTh BHIBOJIBI IO PE3ybTaTaM
WCCIICIOBAHMS;

NPOBOJIUTH KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHS, OLICHWBATH aOCOIIOTHBIC M
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEAIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBATh
NOJyYeHHBIE pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce MPeaoKEHHON
THITOTE3BI;

coOro1aTh MpaBuiia OE30MacHOTO TpyAa MPH MPOBEACHUH HCCIIECTOBAHHHA
B pamMKax yd4eOHOro OKCIEpPHMEHTa, TMpakTUKymMa ©  y4eOHo-
WCCIIEJIOBATEIILCKOM M TMPOEKTHOW JESATENbHOCTH C HCIOJIh30BaHUEM
U3MEPUTEITBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYA0BaAHNUS;

pemats pacdy€THbIE 3aJaddl C SBHO 3aJaHHOW W HESBHO 3a/JIaHHOM
¢u3ndecKoil MOJENbI0: Ha OCHOBAHWHM aHAJIM3a yCIOBHsS OOOCHOBHIBATH
BBIOOp (U3MYECKON MOAENH, OTBEYAlomield TpeOOBaHWSIM 3a/1auw,
OpUMEHSTh  (HOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IIOCTYJAThI
Gu3MUecKuX TEOpUi TpPH KCIOJIB30BAaHUM MAaTEMaTHUYECKUX METO/I0B
peleHns 3a/1a4, MPOBOAUTH PACYETHI HA OCHOBAHUM MMEIOIIUXCS JTaHHBIX,
aHAJM3UPOBATh PE3yAbTAThl M KOPPEKTUPOBATh METONBI pEIIEeHUs C
y4ETOM TOTYYEeHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBIC 3a7aud, TPeOyollue NPUMEHEHUs 3HAHUN W3
pa3HBIX pa3lenoB Kypca (GU3WKH, a TAK)KE MHTETPAllUU 3HAHUN U3 JPYrux
IpPEeAMETOB €CTECTBEHHO-HAYYHOTO IHWKJA: BBICTPAUBATH JIOTHYECKYIO
IETI0YKY PACCyXICHUI C OMOPON Ha M3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUEC SBIICHHUS;

UCTOJb30BaTh TEOPETUUYECKUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
HNPUHIUIIOB pabOThl U3MEPUTEIBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOAMTH TPUMEPHI BKIaJa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAayKHU, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITEeIbHOCTH 4YeNIOBeKa, CBS3aHHOM C (PU3MYECKMMM MpOLIeCCaMu, C
MO3UIMNA SKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUH O PallMOHATIBHOM
MPUPOJIOTIONB30BAaHUH, @ TaKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUHN



HAYKA W TEXHOJOTMWA 7 JAJbHEHILIETO PA3BUTUSA YEJIOBEYECKOTO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUH, TPU ITOM HCIOJIH30BaTh COBPEMEHHBIE WH(OPMaIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, TepepabOTKu U TPEeAbsIBICHUS Y4YCOHOU u
HAYyYHO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopMaluK, TMOJYYCHHOM W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJTM3UPOBaTh  MMOJy4YaemMykw  WH(oOpMamuioo U OlEeHUBaTh €6
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK U HAa OCHOBE
aHaJu3a UCTOYHHMKA UHPOpMAIUY;

MIPOSIBIISTh OpraHU3aIMOHHbIE " MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJTLHOTO ~ TMPUOOpPETeHHMs] HOBBIX 3HAHMM B MpoIecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0OBATEILCKUX PadoT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMYHBIX COILUAJIBHBIX POJICH,
IJIAHUPOBATh PaOOTyY TPYIIIBI, PAIMOHAIBLHO PACIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUAX, aJICKBAaTHO OIEHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYMIBI B PEIICHUE PacCCMaTPUBAEMOUN MPOOIIEMBI;

MPOSIBJISATh MOTUBAIMIO K Oyaymiel mpoecCHOHATbHON JAeATeTbHOCTH 110
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.

K xonmy oOyuenust B 11 knacce mpenMmerHble pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

NOHUMATh POJb (U3HKA B  SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU chepax NesTeTbHOCTH YEIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4YHOM KapTHHE MHUpPa, POJb aCTPOHOMHUHU B
NPaKTUYECKON  JEATEIbHOCTH 4YEJIOBEKAa U JajbHEHIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUHU, 3HAYECHHUE OIMHCATEIBHOM, CHCTEMATU3HPYIOIIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKON (YHKIHKN (U3MUECKOW TEOpuHu —
ANEKTPOJANHAMUKH, CIELHAIBHOW TEOPUH OTHOCHTEIIBHOCTH, KBAaHTOBOM
busuku, pons usmvyeckoil Teopur B (HOPMUPOBAHUH TPEIICTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (QU3MUECKON KapTHUHBI MHUpaA B OOIIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOIE;
pa3iuyath YCIOBUSA MPUMEHUMOCTH Mojelied (PU3HYECKUX Tel U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOAHUs, MAaTEMAaTHICCKUN MasSTHUK,
UJCaTbHbI MPYKUHHBI MasiTHUK, TAPMOHHMYECKUE BOJIHBI, HJICAIbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MOJICJIM CBETA,



paznuuath yCJIOBHUS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aQHAJU3UPOBATh U OOBACHATH JJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS,
UCIIOJIB3YSl OCHOBHBIE TIOJIOKEHMSI W 3aKOHBI DJIEKTPOJUHAMUKH U
CIICHUAJILHOW  TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHECHUS
ANIEKTpUYECKOro 3apsga, cwia Awmmnepa, cuna JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMW, TnpaBwio Jlennma, cBa3p  DJC
CAMOUHJIYKIIMM B DJIEMEHTE OJJICKTPUUECKOM 1M CO CKOPOCTHIO
U3MEHEHUsS ~ CUJIbl  TOKa,  TOCTYyJaThl  CHEIUAJbHOW  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIC MIPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUST ~ KBaHTOBOM  (usuku  (ypaBHeHHE  OWHINTEHHA  1JIs
dororddexra, mepBri U BTOpoOM mocTynaTel bopa,  mpuHIMI
COOTHOIIIEHUS HeompeaenéHHocTed ['eifzenOepra, 3aKOoHBI COXpaHEHUS
3apsIZIOBOTO M MAacCCOBOTO YMCENI U DHEPTUU B SJICPHBIX PEAKIHAX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

OMHUCHIBaTh (PU3UUECKUE TMPOIECChl M SBICHMS, HCIOJIb3YS BEJIWYUHBI:
HaIpPSKEHHOCTD 3JIEKTPUYECKOTO MOJs, MOTEHIHA 3JIEKTPOCTATUYECKOTO
NOJIsl, Pa3HOCTh NOTEHUMAJOB, DJIEKTPOJBIXKYINAA CHJIA, HWHIYKIUSA
MAarHUTHOTO TIOJIsl, MarHUTHBIA MOTOK, cuia AmImepa, WHIYKTUBHOCTb,
ANEKTPOABMKYILAS CHUJIAa CAMOMHIYKLIHMHM, DJHEPrus MarHUTHOTO TOJIS
IPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN HWMIYJbC, TIOJHAs DSHEPrus,
SHEPrus TOKOS CBOOOJHOW YACTHUIBI, DHEPTUS U HUMIYIbC (HOTOHA,
MacCOBOE YUCIIO U 3aps]l A1pa, SHEPTUS CBSI3U SAPaA;

OOBSICHATH  OCOOCHHOCTH  TPOTEKaHHWS  (PUBHMYECKUX  SBJICHUM:
AIEKTPOMArHUTHAsI MHIYKIMS, CAMOUHYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakuus, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpa)KeHHE,
dotoanexTpuueckuit dpdexr (pororddexr), ampdpa- u Oera-pacmambl
anep, raMMa-u3IydeHHue sjep, (U3MUECKHe TMPUHIUIBI CIIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HANpaBICHUE HHAYKIIMM MArHUTHOTO TOJA MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300paKEHHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBAThH €0 XapaKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIATAIONIME ACTPOHOMUYECKHE MOHATHS, TEOPUH U
3aKOHBl I aHajgu3a U OOBSCHEHHUS (U3WUYECKHX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEKraJlaKTHUYE€CKOM
cpene; ABMKEHUsI HEOECHBIX T, IBOJIIOLUHY 3BE3]] U BeeneHHoi;



MPOBOAUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PH3MUECKHX BEIUYHH C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHHH, TpU HTOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYyYEHHOW  3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHAE TIpapuKoB ¢ YYETOM aOCOJIIOTHBIX
NOTPEITHOCTEH  WM3MEpeHWH, JenaTh  BBIBOJABI 10  pe3yibTaTaM
MCCIICJIOBAHNS;

INPOBOJIUTh KOCBEHHBIC H3MEpEHUs] (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEpPEHHs, OICHUBATh aOCONIOTHBIE U
OTHOCHTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEII0KEHHON THIOTE3bI: TNIAHUPOBATh
AKCIIEPUMEHT, COOMpATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHAITU3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTAaTyce IMPEIOKEHHOM
THITOTE3BI;

OIKCHIBATH METO/IbI MOJIYYCHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;
coOrO/IaTh MpaBuiia OE30MacHOTO TPyAa MPH MPOBEIACHUH HCCIIETOBAHHHA
B pamMKax yd4eOHOro OKCIEpPHMEHTa, TMpakTUKymMa ©  y4eOHO-
WCCIIEJIOBATEIILCKOM M TMPOEKTHON JEATENbHOCTH C HCIOJIh30BAaHUEM
U3MEPUTEITBHBIX YCTPOICTB U JIaDOPaTOPHOTO 000PYA0BaAHNUS;

pemate pacy€THblEe 3aJayd C SBHO 3aJaHHOW UM HESBHO 3a/JaHHOM
(¢u3nyeckoll MOJAENBIO: HAa OCHOBAHWM aHajM3a YCJIOBMsI BBIOMPATH
¢usnyeckue MoJeNu, OTBEYaroIue TpeOOBaHUSM 3alayd, MPUMEHSThH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUi
OpY  HCIOJIB30BAHMM MaTEeMAaTHYECKUX METOJOB pELIEHUs 3ajaad,
IPOBOJIUTH PacYEThl HA OCHOBAHMM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METO/ABI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yJIbTaTOB;

pelaTte KayeCTBEHHbIE 3aJauu, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3leoB Kypca (pU3UKHU, a TAaKKE MHTETpali 3HAHUW U3 JAPYruX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAWBATh JIOTHMUYECKYIO
LIEMOYKY PacCy>KICHHUM ¢ OIOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SIBICHMUS;

UCTOJb30BaTh TEOPETUUYECKUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOAWTH TMPUMEPHI BKIaJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAaYKHU, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh M OLICHUWBAThH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHON
JESTebHOCTH YEJIOBEKAa, CBA3AHHOW C (PM3MYECKHUMH TPOIIECCaMU, C



MO3UIINI HKOJIOTHUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATIbHOM
MPUPOAOTIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJb30BAHUU JIOCTHKEHUN
HAYKA W TEXHOJOTMW JJi JAJbHEUILIEr0 Pa3BUTUS YEIIOBEYECKOrO
o011ecTBa;

OPUMEHATh pa3iudHble CrocoObl paboTel ¢ MH(poOpMalueil (husnIecKkoro
COJICp)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKU U TMpPEeabsBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOW MH(POPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopMaIuK, TOJYYCHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTU3WPOBaTh  MOJy4aeMyl  WH(oOpMaluioo W OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHWM, TaK U HA OCHOBE
aHaJu3a UCTOYHHMKA UHPOpMAIUY;

MPOSIBIISITH OpraHu3aliOHHbIC u MO3HABATEJIbHbIC YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETeHUs] HOBBIX 3HAHWMH B MpoIEecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0OBATEILCKUX Pa0oT;

paboTaTh B TPYIE C HCIOJHEHHEM pPa3JIMYHBIX COLUAJIBHBIX POJICH,
IJIAHUPOBATh PaOOTyY TPYIIIBI, PAIMOHATBLHO PACTIPEACISITh JACATEIbHOCTh
B HECTAaHJIAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLICHMWBATh BKJIAJ Ka)XKJIOr0 W3
YYaCTHUKOB TPYIIIbBI B PEIICHUE PACCMATPUBAEMOM TIPOOIEMBIL;

NPOSIBIIATh MOTHBALIMIO K OyyIiei nmpodeccuoHalbHON AESITeIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.
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Paznen 2. MEXAHUKA
duznueckas urpa
HC L
21 KiHeMatiia 10 1 bubmuoreka [JOK ‘laC:I:J"fI/IBBII/I
https://m.edso0.ru/7f41bf72 | ciryqait
Eub 10K MaruutHble
nonuoreka
2.2 10 i .
Aumamitia https://m.edsoo.ru/7f41bf72 BOAHMOACHCTEIA
N bubmoreka [IOK buznec-
2.3 C 5 1
TaTHia Teepaoro Tea https://m.edsoo.ru/7f41bf72 | urpa.®usuka-



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MarcéMaTukKa

urpa no usuke

3aKOHBI COXpPAHEHUS B bubnuorexa [JOK
2.4 10 e .
MEXaHHUKE https://m.edsoo.ru/7f41bf72 TO KORHOMY
Wroro mo pazmeny 35

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUNHAMMUKA

Brekaccaoe
MmepotnpusaTtue "Ha
OcHOBBI Bub 10K P p
. noOIMnoTEKA nepeKpECTKax
3.1 MOJIEKYJIIPHOKHHETHYECKOM 15
yip https://m.edsoo.ru/7f41bf72 | duszuku u
TeOpI/H/I "
ouoyioruu
UccnenosaTrenbeckuii
MIPOEKT 10 (PU3UKe
"Cuna tpenus. Ee
3. Tepmoamunamuka. TenaoBbie 20 bubnuoreka [JOK pOJIb B IPUPOJE,
' MAaIIHHEI https://m.edsoo.ru/7f41bf72 | TexHuke u
IIOBCEIHEBHOU
JKHU3HU."
BuexknaccHoe
33 ArperatHble COCTOSIHUS 14 bubnmoreka [JOK meponpustue KBH
' BemecTsa. Pa3oBble MEPEXObI https://m.edsoo.ru/7f41bf72 | «®Ddusuka +
MaTeMaTHUKa
Hroro no pazneny 49

Pazgen 4. QJIEKTPOJANHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://kopilkaurokov.ru/fizika/meropriyatia/vneklassnoe_meropriiatie_kvn_fizika_matematika
https://kopilkaurokov.ru/fizika/meropriyatia/vneklassnoe_meropriiatie_kvn_fizika_matematika
https://kopilkaurokov.ru/fizika/meropriyatia/vneklassnoe_meropriiatie_kvn_fizika_matematika
https://kopilkaurokov.ru/fizika/meropriyatia/vneklassnoe_meropriiatie_kvn_fizika_matematika

41 KT IHECKOE HOse 24 bubnmoreka [JOK dyH/1aMeHTaIbHbIE
' P https://m.edso0.ru/7f41bf72 | p3anmoneiicrens
. N "K ncropuueckum
[TocTOSIHHBIN ANEKTPUUECKUIA bubnuorexa [JOK
4.2 24 daxTam u
TOK https://m.edsoo.ru/7f41bf72 "
COOBITHSM
[Tpoext "duszuka u
4.3 Toxu B pa3IudHBIX cpeaax 6 bubmorexa HOK 3 1[()) OBBIiT 00pa3
' P P https://m.edsoo.ru/7f41bf72 | 0P ., P
KU3HA".
Hroro mo pazgeny 54

Paznen 5. ®DU3NUECKUHN MPAKTUKYM

BurexnaccHoe
MEPOIPUATHE I10
buzuke.

Urpa
. bu6mmorexa [JOK
5.1 OU3NIECKUN MPAKTUKYM 16 16 httos://m.edsoo.ru/7f41bf72 «[lyremecTBue B

CTpaHy
TF0003HATEITLHBIX
(hU3UKOBY

Utoro no pazueny 16

PezepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://kopilkaurokov.ru/fizika/meropriyatia/fundamentalnye_vzaimodeistviia
https://kopilkaurokov.ru/fizika/meropriyatia/fundamentalnye_vzaimodeistviia
https://m.edsoo.ru/7f41bf72
https://kopilkaurokov.ru/fizika/meropriyatia/k_istoricheskim_faktam_i_sobytiiam
https://kopilkaurokov.ru/fizika/meropriyatia/k_istoricheskim_faktam_i_sobytiiam
https://kopilkaurokov.ru/fizika/meropriyatia/k_istoricheskim_faktam_i_sobytiiam
https://m.edsoo.ru/7f41bf72
https://kopilkaurokov.ru/fizika/meropriyatia/proekt_fizika_i_zdorovyi_obraz_zhizni_1
https://kopilkaurokov.ru/fizika/meropriyatia/proekt_fizika_i_zdorovyi_obraz_zhizni_1
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11 KJIACC

KoJsnyecTBO yacos DJIeKTPOHHbIE BocnurareabHbIi
Ne HaumeHoBaHue pa3aeioB u (uudposbie) KOMIIOHEHT
Kourpoububie | IlpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pazpen 1. DJIEKTPOANHAMUKA
TBopueckoe 3aHsATHE
Kypca BHEYPOUYHOUI
JIeSITEIbBHOCTH
BuG OK «Duznueckuii
11 MaruauTHO€E TI0J1e 14 nommoreka L{ AKCIEPUMEHT) T10
https://m.edso0.ru/7f41bf72
¢usuke B 11 kmacce
Ha TeMy «3abaBHas
MalInHKa
dusuyeckas urpa
19 DNeKTpOMarHuTHas 13 1 bubmunorexa LIOK "CyacTinuBbII
' UHIYKIHS https://m.eds00.ru/7f41bf72 | cmyqaii"
Utoro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
Eub 10K MaruutHble
nonuoreka
2.1 M 0 10 i .
€XaHUYECKUe KOIeOaHus httos://m.edsoo.ru/7FALbF72 B3aUMOICUCTBUS
busnec-
99 DNEeKTpOMarHUTHBIE 15 bubnmorexa [JOK o
' KoJIeGaHust https://m.edsoo.ru/7f41bfr2 | T Por orka
MaTeMaTHKa



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

urpa mno Qgusuke

53 MexaHu4ecKue u 10 bubmmoreka [JOK "CTo K OXHOMY"
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41bf72 AHOMY
Bnekiaccnoe
Mmeponpustie "Ha
24 OmTiKa o5 bu6mmoreka [IOK MEepEeKpECTKAX
https://m.edsoo.ru/7f41bf72 | ¢usuku u
ouosorun"
Hroro mno pazmeny 60
Paznen 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTHU
UccnenosaTrenbeckuii

MIPOEKT 1O (PU3HKe
"Cuna tpenus. Ee

31 Octose CTO 5 bu6mmoreka [JOK pOJIb B TIPUPO/IE,
https://m.edso00.ru/7f41bf72 | TexHuke u
IIOBCEIHEBHOU
KU3HUA."
Utoro no pazueny 5
Paznen 4. KBAHTOBAS ®U3UKA
BueknaccHoe
41 KopnyckynsipHo-BOIHOBOM 15 bubnmorexa [JOK meponpustue KBH
Jyanus3m https://m.edsoo.ru/7f41bf72 | «®dusuxa +
MaTEMaTHKa»
4.2 ®du3nka aToma 5 bubmunorexa LIOK DyH1aMEHTaIbHbBIE



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://kopilkaurokov.ru/fizika/meropriyatia/fundamentalnye_vzaimodeistviia

https://m.edsoo.ru/7f41bf72

B3aUMO 1€ CTBUS

"K ncropuyeckum

®du3uKa aTOMHOTO fAipa U bubnuorexa [JOK
4.3 5 dbaxTam u
3JIEMEHTAPHBIX YACTHULI https://m.edsoo.ru/7f41bf72 "
COOBITHSIM
Wroro mno pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U AC

TPOPU3UKU

ITpoekr "®dusuka u

51 DNeMEeHTHI aCTPOHOMUU U 12 bubnuotexa [JOK 4 06
. acTpou3HKH https://m.edso0o.ru/7f41bf72 SHOPOB'T’IH obpas
KU3HU".
Hroro mo pazgeny 12

Paznen 6. PUSNUECKUHN MPAKTUKYM

BuexnaccHoe
MEPOTIPUATHE TIO
buzuke.

Urpa
. bu6mmoreka [JOK
6.1 DuU3NIECKU MPAKTUKYM 16 16 httos://m.edsoo.ru/7FALbF72 «IlyremecTBue B
CTpaHy
J0003HATENbHBIX
(hU3UKOBY
Utoro no pazueny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHHUE
CucremaTtuzauus u Kocmuueckas
0000111eH1e TPEMETHOTO BUKTOpUHA

7.1

COJIep>KaHUs U OMbITA
NeSITeNLHOCTH,
MPUOOPETEHHOTO MPHU

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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https://kopilkaurokov.ru/fizika/meropriyatia/k_istoricheskim_faktam_i_sobytiiam
https://m.edsoo.ru/7f41bf72
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u3yueHun Kypca pusuku 10 —

11 xnaccoB
Hroro no pazneny 15
PesepBHOE BpeMs 10
OBIIEE KOJIMYECTBO YACOB 170 16

10 [TPOT'PAMME




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Jara mo Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTHyeckue naany daxTmaecKn
padoTsbI padoThI
1 ®duszrka — pyHIaMeHTallbHas HayKa O 1
pUpoJIe
2 Hayunb1ii MeTO1 TO3HAHUS U METO/IbI 1
nccaeaoBaHus GU3NIECKUX SBICHHUI
DKCIIEpUMEHT U TEOPHUs B MpOILECcCe
3 Mo3HaHus mpupoapl. Habmronenne n 1
IKCIIEPUMEHT B (hU3HKE
4 Crioco6pb1 u3MepeHus: GPU3NIECKUX BETUINH 1
5 AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
n3MepeHui GU3NYeCKNX BEeTHUNH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3ukn B GOpMUPOBAHUN COBPEMEHHOM 1
HayYHOU KapTHUHBI MUPA, B TPAKTHUECKOI
JEeSITEeNbHOCTH IO
Mexanuyeckoe nBuxkenue. Cucrema oTcuera.
7 OTHOCHUTETHHOCTH MEXaHUYECKOTO 1
neuxkenus. [Ipsmas u oOpaTHas 3a1a4u
MEXaHHUKHI
Pannyc-Bexktop MaTepuanbHON TOUKH, €TO
8 MPOEKLHUU Ha OCH KoopauHaT. Tpaekropusi. 1

[Tepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOpAUHAT




PaBHOMEpPHOE IPAMOJIMHEVHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMeIeHnii 1 CKopocTen.
Pewrenne 3anau

11

HepaBHoMepHoe nBukenne. MrHoBeHHas
CKOpOCTh. Yckopenue. [IpsamoimHaeitnoe
ABUKCHUC C IMTOCTOAHHBIM YCKOPCHHUEM

12

I'padmueckoe onucanne NpIMOIMHERHOTO
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe maieHne. Y CKopeHue
CBOOOHOTO ITaJI€HUS. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX TpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO YTJIOM K
TOPU30HTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPYXXHOCTH. YTJIOBasl M IMHEHHAST CKOPOCTb.
[Tepuona u wactora. LleHTpOCTpEMHUTEIBHOE 1
MIOJIHOE YCKOPEHUE

16

KontponbHas padota nmo teme "Kunemaruka"

17

[Tepsriif 3akon HetoToHa. MHEpLManbHbIe
cucteMsl orcuéra. [I[puHnmn
OTHOCHUTENBHOCTH [ 'anumes.
Heunepuuanbabie cucTeMbI OTCUETA

18

Cuna. PaBHO€elcTBYIOIIas cuina. Bropoii
3akoH HerotoHa. Macca

19

Bzaumopericteue Ten. Tpetnil 3akoH




Hrrotona

[IpuHnun cynepnosunuu cui. Pemenne

20 3aJ1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TSTOTEHHUSL.

21 DKBUBAJIEHTHOCTh I'PABUTAIIMIOHHON 1
MHEPTHOMN MacChl

29 Cuna TSKeCcTH U yCKOpPEHHE CBOOOTHOTO
TaJIeHUs
JIBm>xeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KoCcMHUYecKasi CkopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoaa v BUIbI CHII TPEHUS.

25 JIBI>KEHHE B )KUJIKOCTH U Ta3e ¢ y4ETOM
CHWJIBI COTIPOTUBIICHUS CPEIbl

26 Hasnenue. ['mapocrarnyeckoe JaBJICHUE.
Cuna Apxumena

97 AobcomroTHO TBepoe Teno. [locTynarensHoe
U BpallareiabHOe ABMKEHUE TBEPOro Teja

28 MoMEHT cuJjIbl OTHOCUTEIBLHO OCH BPAIlICHHUS.
[Lirevo cuitbl
CrnosxeHue cull, MPUI0KEHHBIX K TBEPAOMY

29 teny. LlenTp Tsbxkectu Tena. YcnoBus
paBHOBECHS TBEPAOro Tena. Bubl
paBHOBeECHS

30 Pemenue 3amau

31 KonTtponeHas pabota no reme "Jlunamuxa.

Cratuka TBepaoro rtena"




32

NMnynbsc MaTepUaIbHOW TOYKH, CUCTEMBI
MarepuaibHbIX TO4eK. LleHTp Macc cucremsl
MaTepUalIbHBIX TOUEK. Teopema 0 ABHKECHUN
LIEHTPa Macc

33

HNMnynbc cuitbl 1 M13BMEHEHHME UMITYJIbCA TEIA.
3aKoH cCOXpaHEeHHs UMITyJibca. PeakTuBHOE
JBUKECHHE

34

MOMEHT uMITyJIbca MaTEpPUAILHON TOUYKH.
[IpencraBnenue 0 COXpaHEHHH MOMEHTA
HMITYJIbCa B IEHTPAIbHBIX MOJISIX

35

Pemenue 3agau

36

PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM
nepemerieHuu. ['paduueckoe npencTaBieHNe
paboThI CHITBI. MOIITHOCTH CHITBI

37

Kunerndeckas sneprus. Teopema 06
W3MEHEHUH KHHETHYECKOH SHEepTruu
MaTepHUaIbHOM TOUKH

38

[ToTeHnManpHbple U HEMOTEHIIUATBHBIE CHJIBI.
[TorenumanesHas sHeprusi. Bropas
KOCMUYeCKasi CKOPOCTh

39

TpeTLfI KOCMHUYCCKaAsA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIUAJIBHBIX CHUII C
H3MEHEHHEM MEXaHHUYSCKOM OHCPI'UH
CHUCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHHUYECKOM OHEPTIUun

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHyum ais uaeaabHON
KUIKOCTU




KoHnTpomnsHas paboTa 1mo teme "3aKoHBI

4 COXPAaHEHHUS B MEXaHUKe"
Pa3BuTure npenacraBieHuii o0 npupoie

42 ternoTel. OcHOBHBIE oJ10KeHust MKT.
Huddysus. BpoyHoBckoe nBUKEHNE
Crpoenne ra3000pa3HbIX, JKUIAKIX ¥ TBEPIBIX

43 Tell. XapakTep ABUKEHUS U B3aUMOICHCTBUS
YacTHUIl BELECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KommuecTto BemectBa. [loctosiHHas
ABoraapo

45 Temneparypa. TertoBoe paBHoBecue. [1lkana
Henscns

46 Pemtenue 3amau

47 Wneanpuslii ra3. 'a3oBble 3aKOHEI

48 VYpaBuenue MenpeneeBa-Knaneripona.
Pemrenue 3agau

49 AoOcomroTHas TemriepaTtypa. 3akoH JlampToHa

50 N3omporueccsl B uaearibHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIECTBA

51 I'padmyeckoe mpeacTaBieHne U30MPOIIECCOB:
M30TepMa, U30X0pa, n30dapa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3amau
CBs3b a0COIOTHO TeMIepaTypbl

54 TEPMOANHAMHUYECKON CUCTEMBI CO CpeHEN

KUHETHYECKOM BHGPPHGﬁ NOCTYIIATCIILHOTO
TEIIOBOI'O JBMKEHUS €€ YaCTHII




55

O0001IeHUE U cucTeMaTU3alUs 3HAHUN 110
teme "OcuoBst MKT"

56

KonTpomnsHas padora o Teme "OCHOBBI
MKT"

57

TepmoauHaMudeckas cucrema. 3aaHue
BHEIIHMX ycinoBui uist T/ cuctemsl.
Bremnue 1 BHyTpeHHUE MTapaMeTpBl.
[Tapamerps! T/] cuctemsl kak cpeHue
3HA4YEHMS BEJIMYHH, ONMCBIBAOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamornpousBosibHas penakcarus T /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mogenb uieaasHOTO Ta3a B TEPMOJMHAMUKE.
YcnoBus IPUMEHUMOCTH ATOM MOJIENN

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE JIJIsl BHYTPEHHEH SHEPrUuu

61

Bripaxkenue juisi BHyTpeHHEN SHEPTUU
OJIHOATOMHOTO HJICAJIbHOTO Ta3a.
KBa3ucraTuueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruucnenue paboTsl o rpaduky npoiecca
Ha pV-auarpamme

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucremsl 6e3
COBEpILIEHUS pabOTHI

64

KOHBCKHI/IH, TCIUIOMMPOBOJHOCTD, U3JIYYCHUC




KomnuectBo TeruioTel. TemIoEMKOCTD Tea.
VY nenbHas U MOJISIpHAs TEIIIOEMKOCTH

65 BeIllECTBA. Y IeJbHAs TEIJIOTa CTOPAHUS
TOILIMBA

66 Pacuér konuyecTBa TEIIOTHI IPH
Teroneperaye

67 [Tonsarue 06 agunadbatHoMm mnporuiecce. [lepBoiit
3aKOH TEPMOJUHAMHKHI
KonunuecTBo TenmnoTel v paboTa Kak Mepsl

68 W3MEeHeHWs BHyTpeHHel sHeprun T /1
CUCTEMBI
Btopoii 3ak0H TepMOIMHAMHUKH JIJIS

69 PaBHOBECHBIX M HEPABHOBECHBIX IPOIIECCOB.
Heo6patumocTh MpupoIHBIX TTPOIIECCOB

70 [TpuHIUIIBI AEHCTBUS TEMJIOBBIX MAIIIHH.
KITJ

71 MakcumanbHoe 3naueHue KII/. I{ukn Kapao

72 Pemenue 3amay
DKOJIOTHYECKHE aCTICKThI UCIIOJIb30BaHUS

73 TEILUIOBBIX ABUTaTeneu. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

74 Pemtenue 3amau

75 O06o01IeHre 1 cucTeMaTr3aIus 3HaHUH 110
teMe "Tepmoaunamuka. TemnnoBbie MaIuHbL"

76 KonTponsHas pabota o Teme
"TepmoanHamuka. TennoBble MalIMHbI"

77 [TapooOpazoBaHue 1 KOHICHCAITHSI.

I/ICHapeHI/IC U KMIIEHHE. Y IeIbHas TEIIoTa




napooOpa3zoBaHus

HaCBIHleHHI)IC 1 HCHACBIIIICHHBIC I1aphbI.
KadecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIIICHHOTO Iapa OT

78 TEMIEPATYPhl, UX HE3ABUCUMOCTb OT 00BbEMaA
HACBIIEHHOTO Tapa. 3aBHCUMOCTh
TEeMITepaTyphbl KATICHUS OT JAaBJICHUS B
KUIKOCTH

79 Braxxnocts Bo3ztyxa. AGCOIIOTHAS U
OTHOCHUTEIIbHAS BIKHOCTh

80 Pemrenne 3agau
TBépnoe teno. Kpucramnmueckue u

81 aMmopdHbIe Tesa. AHU30TPOIIHS CBOMCTB
KpHUCTAIIJIOB

82 [InaBnenue u kpuctamnuzamnus. Y 1eabHast
TeruioTa masiaeHus. Cyonumanus
Hedbopmaruu TBEpOTO Tena. PacTsmkeHue u

83 coxarue. Casur. Moayns FOwnra. Tpenen
ynpyrux aedopmanui
TemoBoe pacuipeHue KUAKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHHU3M TEIIOBBIX
KoJieOaHUi YacTHUIl BEIIeCTBa

85 [IpeoOpazoBanue sHepruu B Ha30BbIX
nepexoiax

86 VYpaBHeHHe TemIoBOro 6angaHca

87 Pemenue 3amau

88 [ToBepxHocTHOE HaTsKeHUe. KanmspHbie

SABJICHHA. I[aBJ'IeHI/Ie nona PICKpPIBJ'IGHHOfI




MOBEPXHOCTHIO )xukoctu. Gopmyna
Jlanmaca

89

O0600meHre ¥ cucTeMaTH3aIys 3HaHUH 10
Teme "ArperaTHble COCTOSIHUSI BELECTBA.
da30BbIe IEPEXOIHI"

90

KontponbHas padoTa o Teme "ArperaTHbie
cocrosiHus BenlecTBa. daszoBbie nepexos”

91

DneKTpu3aIys Tel U e€ pOosBICHUS.
Dnexktpuyeckuii 3apsia. [[Ba Buma
EKTPUIECKUX 3apsa0B. [IpoBOTHUKH,
JUDJICKTPUKH | TTOTYTIPOBOTHUKH

92

DneMeHTapHBIN AIeKTpUYECKHil 3apsl. 3aKoH
COXPAHEHHUS IEKTPUYECKOTO 3apsiia

93

B3aumoperictBue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

94

Pemrenue 3agau

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPSI/IbI

96

Hanpsisk€HHOCTB EKTPUYECKOr0 MOJIS.
[TpoOHbIii 3apsn. JInHUK HANPSDKEHHOCTH
3NEKTPUYECKOTro noJist. OTHOPOIHOE
ANEKTPUYECKOE MOJIe

97

IToTeHumanbHOCTh QJICKTPOCTATHYCCKOI'O
1noJjs. Pa3HOCTh MOTEHIIUATIOB U HaIps’)KCHUC

98

IloTenumnanbHas SHEPTrUd 3apsaa B
QJICKTPOCTATUYCCKOM IIOJIC. IoTenuuan
QJICKTPOCTATUYCCKOTO TOJIA

99

CBs3b HaHpH)KéHHOCTI/I IOJIA U pa3HOCTHU




MOTCHIHAJIOB AJIA 3JICKTPOCTATUUCCKOTI'O
10JIA

[IpuHIHI CyIIEpHO3UIIMN ANEKTPUIECKUX

100 .
ToJIeH

101 Pemrenue 3amau

102 [Toste Toueunoro 3apsnaa. [lone paBHOMepHO
3apsKeHHOU cepbl
[Toste paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mapa. [Tosie paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM MITIOCKOCTH

104 [TpOBOTHUKH B 3JEKTPOCTATHICCKOM TIOJIE.
VYcnoBue paBHOBECHUS 3apsi/IOB

105 JIMDIEKTPUKY U TOTYIPOBOJHUKH B
ANEKTPOCTATUYECKOM T10JI€
Konpaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTD IIIOCKOTO
KOHJIeHCcaTopa

107 [TapamtensHOE COETMHEHHE KOHJICHCATOPOB

108 [TocnenoBarensHOE coeIMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

110 Pemtenue 3amau

111 JIBr>keHue 3apsyKEHHOM 4acTULBL B
OJIHOPOJHOM 3JIEKTPUUYECKOM TIOJIE

112 Pemenue 3amau

113 O06o01eHne u cucTeMaTH3aIus 3HaHUH 110

Teme "DiekTpuieckoe nose"




KonTtposneHas paboTa o teme

114 | "
DIIEKTPUYECKOE T0JIe

Cuna toka. [ToctosiHHBIN TOK. YcnoBus

115 CYyILECTBOBAHUS IIOCTOSTHHOTIO
AIEKTPUIECKOTO TOKA

116 Wcrounuku Toka. Hanpsokenne u 31C

117 3akon Oma JIst yJacTKa LEeTHn.
DNEeKTpUUECKOe CONTPOTUBIICHHE
3aBUCUMOCTD COTIPOTUBIIEHHUS OTHOPOTHOTO

118 MPOBOJIHUKA OT €0 IJIMHBI U TJIOIIa AN
TIOTIEPEYHOTO CEUCHUS

119 VY aenpHOE CONPOTHUBIIEHNE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarensHOE, TapauIeIbHOE,
CMEIIIaHHOE COEIMHEHNE MPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX
nernei. [IpaBmia Kupxroda

122 Pemtenue 3amau

123 PaboTa snekrpuueckoro Toka. 3akoH Jxoyis
—Jlenma

124 Pemtenue 3amau

195 MoIIHOCTB 31eKTpUuYecKoro Toka. Temnosas
MOIIIHOCTb, BBIIETIsieMasi Ha PE3UCTOpe

126 Pemenue 3amau

197 O/1C u BHyTpEeHHEE CONIPOTUBIICHHE
HCTOYHHKA TOKA

128 3akon Oma 71 IOJTHOM (3aMKHYTOM)

BHeKTqueCKOﬁ IS




129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanne 1

132 Konpencarop B 11enu ocTossHHOro TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anau no reme "IlocTosiHHBIN 1
ANEKTPUIECKUHN TOK"

135 Pemenue 3anau no reme "IlocTosiHHBIN 1
AIEKTPUYECKUN TOK"

136 Pemenue 3agad mo teme "TlocToAHHEIN 1
AIEKTPUYECKUN TOK"

137 O0001IeHne 1 cucTeMaTH3als 3HAHUH 110 1
teme "TloCTOSTHHBIN 3NIeKTpUYeCcKuil TOK"

138 KonTtponbras padota o teme "[locTostHHBIH 1
AIEKTPUYECKUN TOK"
DneKTpuyecKas IPOBOJUMOCTb Pa3IMYHBIX

139 BEIIECTB. DJICKTPHUCCKUN TOK B MeTaliax. 1
CBepXInpoBOJIUMOCTb
DIEKTPUYECKUI TOK B pacTBOpax u

140 pacruiaBax 3J1eKTpoJIUTOB. 3akoHbl Dapajes 1
JUISL SIEKTPOIIH3a

141 DneKTpuyecKuil ToK B razax. [lnazma 1

142 DneKTpuuecKuil TOK B Bakyyme. BakyymHbie 1
puOOPHI

143 DNEKTPUUECKUI TOK B MTOJIYIIPOBOJHUKAX

144 [TosrynpoBoAHUKOBBIE TPHOOPEI

145 Du3nyecKuil MPaKTUKYM 10 TEME




"N3mMepenue cuiibl TOKa U HANIPSKEHUS B
LEMH MOCTOSIHHOTO TOKA MPH IMOMOIIN
AHAJIOTOBBIX ¥ U(POBBIX H3MEPHUTEITHHBIX
npuOopoB" wiH "3HAKOMCTBO C HU(DPOBOIA
nabopatopueii o ¢pusuke. [Ipumepsr
M3MepeHus: (PU3NIECKUX BEITHUUH TTPU
MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB"

146

®uznyeckuil npakTukyMm 1o teme "Msydenue
HEPaBHOMEPHOTO JIBUKEHHUSI C LIEIbIO
OIpeeIeHUs MTHOBEHHON CKOpOoCTH"

147

®u3N4EeCKU TPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHHus pH
MPSAMOJIMHENHOM PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM INIOCKOCTU" MU
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKEHUH"

148

DU3NYECKUH TPAKTUKYM I10 TEME
"U3mepenune ycKopeHusi CBOOOTHOTO
nagenus" win "M3ydenue A1BUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIHHO"

149

®u3nueckuil mpakTukym no teme "M3yuenue
JIBMDKEHUS TeJa MO OKPYXHOCTH C
MIOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO" WIIH
"HccnenoBanue 3aBUCUMOCTH IIEPUOAA
oOpalieHnss KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

150

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenne paBHOJAEHCTBYIOIIEN CHUIIBI IPU
JIBYDKEHUH OpycKa M0 HaKJIOHHOM




mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHMOCTHU BPEMEHU JIBUKEHUS OpycKa
10 HAKJIOHHOW IVIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT ero Macchl”

151

@u3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3yueHnne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
nérkuit 610K"

152

@u3N4EeCKU TPAKTUKYM IO TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YrI0oBOro KoddduimenTa
3aBucuMoctd Frp(N)" nimm "UccnenoBanue
JBUKEHHS OpycKa MO HAaKJIOHHOM IJIOCKOCTH
C IEpeMEHHBIM KO3(PPUITUEHTOM TpeHUs"
uinu "M3yueHne ABUKEHUS Tpy3a Ha Bajy C
TpeHuem"

153

DU3NYECKUH TPAKTUKYM I10 TEME
"UccnenoBanue ycioBUil paBHOBECHUS
TBEPJOTO TeJa, UMEIOILIEro OCh BpanieHus"
nnu "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO
IJI0111A]Tb OTIOPHI"

154

Du3NYEeCKUN MPAKTUKYM I10 TEME
"N3mepeHune umnynbca Tejaa o TOpMO3HOMY
nytu" unu "M3mepenne cuiibl TATH, CKOPOCTH




MO/IEJH HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHMS UMITYJIbCa
TeJa C UMITYJIbCOM CUJIBI" TN
"HccnenoBanue COXpaHeHUs: UMITYJbCa MIPU
ynpyrom B3aumoaerictsun" unu "Msmepenue

KHHETUYECKOM SHEPTUH Tella IO TOPMO3HOMY
n

IIyTH

155

duznyeckuil npakTukym no teme "M3ydenue
M30TEPMHUUECKOTO Tpoliecca (PEKOMEHI0BAHO
WCIIOb30BaHKue U(POBOH JabopaTopun)"
niu "M3ydeHne n30XopHoro mpoiecca’ uin
"N3yuenne nzob6apHOTO TIporiecca’ uim
"[IpoBepka ypaBHEHUS COCTOSIHUSA"

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHOl TEMI0EMKOCTH" WIIH
"HccnenoBanue npoluecca OCTbIBaHUS
BemecTa" win "Mccnenosanue aanadaTHOro
nporuecca" unu "M3yueHne B3auMOCBSI3U
SHEPrUU MEXMOJIEKYISIPHOTO
B3aUMO/ICHCTBUS U TEMIIEPATYPhl KUIICHUS
JKUaKocTen"

157

®u3nueckuil mpakTukym no teme "M3yuenue
3aKOHOMEPHOCTEHN UCIIapEHUS KUAKOCTEH"
nnu "M3MepeHue yneabHOU TENIoThI
I1aByieHus abpaa" uim "M3ydyeHne cBONCTB
HachIIeHHbIX apoB" uin "U3mepenue
a0COJIIOTHON BIAKHOCTH BO3/lyXa U OLIEHKA
Maccel apoB B nomemenun". Msmepenne
KO3 QHIIMEHTA TOBEPXHOCTHOTO HATSKEHHS




158

@uU3M4EeCKU IPAKTUKYM 110 TEME
"HabmtoieHue mpeBpaIieHust SHEPTuu
3apsKEHHOT0 KOHIEHCATOPa B SHEPTHI0
u3nyyeHus ceroauonaa” unum "Nsyuenue
IIPOTEKAHUs TOKA B LIETIH, COAECpIKaIEH
koHaeHcarop" wiu "Pacnipenenenue
Pa3HOCTH NMOTEHLIUAJIOB (HANPSLKEHMs ) TPU
MIOCJIEI0BATEILHOM COEAMHEHUN
KOHJIEeHCaTopoB"

159

®u3N4eCKU TPAKTUKYM I10 TEME
"HccneqoBanre CMENIAHHOTO COEINHEHMUS
pe3ucropoB' win "M3MepeHue yeapHoro
CONIPOTHUBIICHHUS TPOBOJHHUKOB" HIIN
"HUccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs IS JTJaMITbl HaKaJuBaHus "

160

DU3NYECKUH TPAKTUKYM T10 TEME
"Habnronenune anekTponunsa" uim
"M3mepenue 3apsiia 0JHOBAJICHTHOTO HoHA"
niu "Hccnenosanue 3aBUCUMOCTH
COTIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl" uin "CHITHE BOJIBT-
aMIIEpPHOM XapaKTepUCTUKH Auoaa"

161

PesepBuslit ypok. O600mIeHE U
CUCTeMaTH3all¥sl 3HAaHHI 110 TeMe
"Kunemartuka"

162

PesepBHsiit ypok. O6001IeHE U
cUCTeMaTH3aIlus 3HAaHU 10 TeMe
" lmnamuka"

163

PesepBHrlit ypok. O6001IeHNE U




cucreMaru3anys 3Hanuii mo reme "Cratuka
TBEpJ0TOo Tena"

164

PesepBHelii ypok. O600IICHNE 1
cUCTEeMaTH3aIus 3HaHUM 110 Teme "3aKOHbI
COXpaHEHHUs B MeXaHuKe"

165

PesepBubIit ypok. O60011eHNE 1
cucTeMaTtu3alus 3HaHui 1o teme "OCHOBBI
MOJIEKYJIIPHO-KUHETHYECKON Teoprn"

166

PesepBubriit ypok. O6001eHNE 1
CHCTEMAaTHU3alLUs 3HAaHUH 110 TEME
"Tepmoannamuka. TenoBeie MalMHb!"

167

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3aLMA 3HAHUH 110 TEME
"ArperatHbie COCTOSIHUS BellecTBa. Da3oBbie
nepexomsr"

168

Peseprubrit ypok. O6001IeHNE 1
cUcTeMaTu3alys 3HaHUi 1o TeMe
"Dnekrpuueckoe nose"

169

PesepBubIit ypok. O6001IeHNE 1
cUCTeMaTH3allus 3HaHU 10 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

170

PesepBuslit ypok. O600mIeHE U
cucreMaru3anys 3Haguii mo reme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

170

16




11 KJIACC

KoaunuyecTBo 4acoB

Ne Jara mo Jara
w/n Tema ypoka Beero Kourpoububie | IIpakTHyeckue naany daxTmaecKn
padoTsbI padoThI
B3aumMoelicTBrE TOCTOSITHHBIX MAarHUTOB U
1 MIPOBOIHUKOB C TOKOM. MarauTHoE MoJie. 1
I'unoresza Amnepa
Bekrop marantHOM nHAYKUMHK. [IprHIMN
2 CYNEPHO3UIMA MATHUTHBIX NoJied. JInnun 1
MarHATHON MHAYKLIUH
3 MarsuTHO€ T0Jie TPOBOIHUKA C TOKOM. OTIBIT 1
Opcrena
4 Cuna Amnepa, €€ HanpaBJI€HUE U MOIYJIb
5 Pemtenue 3amau
5 [Ipumenenue 3akoHa Amriepa. 1
DneKTporu3MepuUTeNIbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanpaBJIE€HUE U MOYJIb.
7 JIBr>keHue 3apsiKEHHOM YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agau
Pa6ota cunbl JlopeHiia
10 Pemenue 3amau
11 MarsuTHO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuky, napa- u JuaMarHeTHKu
12 OcHoBHbIE cBOMCTBA (ePPOMATHETHKOB. 1

[Tpumenenue hpeppoMarHeTHKOB




13 Pemenne 3agau mo treme "MarautHoe nojie" 1

14 Pemenne 3agau mo treme "MaruuTHoE 1ojie"

15 SIBneHME NIEKTPOMArHUTHON HH TKITHH. 1
[ToTok BEKTOpa MarHUTHOW MHAYKIIUU

16 O C nnaykimu 1

17 3aKO0H MEKTPOMArHUTHOW WHTYKITUT 1
®dapanes

18 Buxpesoe anexkrpuueckoe mose. Toku Dyko 1

19 OJIC MHAYKIUK B IBHKYIIUXCSI TPOBOTHUKAX 1

20 Pemienue 3amau 1

21 [MpaBuiio Jlenia 1

29 NuayktuBHOCTH. Katynika MHIYKTUBHOCTH B 1
LIENX TOCTOSHHOIO TOKA

23 SBnenne camounaykiuu. IJ1C 1
CaMOUWHTYKITHH

24 DHeprusi MarHuTHOTO TIOJISI KaTYIITKUA ¢ TOKOM. 1
DIEeKTPOMAarHuTHOE T0JIe

25 Pemtenue 3amau 1

26 O00011eHre ¥ cUCTEMaTH3alUs 3HAHUI 110 1
TeMme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme 1
"DnexkTpoauHaMuka"

28 Konebarenruas cucteMa. CBOOOIHEIE 1
konebanus. 'apmoHndeckue koiaebaHus

29 KunemaTnueckoe ¥ TMHAMHUYECKOE OIMCAHUE 1
KOIe0aTeIbHbIX IBMKEHUHN

30 OHepreTuyeckoe onucanue. BeBo 1




JMHAMHYECKOIO ONMCAHUS TAPMOHUYECKUX
KoJIe0aHUW U3 UX SHEPTEeTUYECKOTO U
KMHEMAaTUYECKOTO OITUCAHUS

31 Ammutyna u (aza xonedanuit
[lepuon u wacrora konedbanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

32 MaTeMaTH4YeCcKoro MastHuka. [lepro
CBOOOJHBIX KOJI€OaHUM MPY>KUHHOTO
MasiTHUKA

33 3aryxaromue Koyebanus. BeiHyX/1eHHbIE
Kojebanus. PezoHaHc

34 ABTOKOJIEOAHUS

35 Pemrenue 3amau

36 Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHUs B My3bIKAJIBHBIX HHCTpYMEHTaX"

37 O0001IeHre 1 cucTeMaTU3als 3HAHUH 110
teme "MexaHuuyeckue KoyuebaHus"

38 DNeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenbHbIN KOHTYD
®opmyna Tomcona. CBS3b aMILTUTY/IbI

39 3apsijia KOHJEHCATOpa C aMILTUTYAON CUIIBI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UJI€ATTbHOM
KoJiebaTeIbHOM KOHTYpE
3aryxaroiue 3MeKTPOMarHuTHbIE KOJIeOaHusl.

41 BriHyX/1I€HHBIE 3JIEKTPOMArHUTHbBIE
KoJnebaHus

42 IIepemeHHBII TOK. Pe3ucTop 1 KOHIEHCATOD B




LETIU NMEPEMCHHOT'O TOKa

KaTYIHKa HHAYKTHUBHOCTH B LCIIH

43 MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUYECKO Lienu
MEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUIMTY/IHOE U JIeHICTBYIOIIEE 3HAUEHNE
CHJTBI TOKA M HATIPSDKEHUS

46 Pe3onanc B anekTpudeckoil menu

47 Pemenue 3agau
Wneanphubiif Tpanchopmatop. [Ipoussoactso,

48 nepenava v moTpediIeHne AEKTPUIECKOH
SHEpPruu
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpo3Heprun. KympTypa HCIonb30BaHus
AJIEKTPOIHEPTUH B TOBCEIHEBHOM JKU3HU

50 Pemenue 3amay

51 Pemenue 3amay

52 O00011IeHne 1 cucTeMaTH3als 3HAHUH 110
Teme "DIeKTpOMarHuTHbIE KoseOaHus"

53 MexaHnyeckue BOJHBIL. XapaKTepUCTUKI
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKHU 3ByKa

56 Wndpassyk u ynerpassyk. lllymoBoe
3arps3HEeHNE OKPYKaloIlen cpe/ibl

57 Pemenue 3amau




58

BHGKTpOMaFHI/ITHBIe BOJIHBI. I/I3nyquHe
OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 3MeKTpOMarHuTHbIX BojH. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

60

[IIkaJia 31€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 27EeKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHIII/IHI)I paaruoOCBA3H U TCICBUACHUA.
Pannonokamus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIECH Cpebl

62

Kontponpras padota o teme "Konebanus u
BOJIHBI"

63

Cger. 3aKOH NPSAMOJMHEMHOTO
pacnpocTpaHeHus CBeTa

64

Penienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO PacIpOCTPaHEHUS CBETa

65

Otpaxenue cBera. [Lnockoe 3epkaio.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTelb MPEJIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKEHHE.
[IpenenbHBINA yroil HOJTHOTO BHYTPEHHETO
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U IIPCIIOMIICHUA CBCTA

68

Xon yder B mpusMe. Jlucnepceus cBera.
CnoxHbIl cocTaB Oemoro ceera. Llser

69

JIMH3EL cDOK}ICHOC PACCTOAHUC U ONITUYICCKAA




cuJia JIMH3BbI

[TocTpoenue n300pakeHNH B INH3AX U UX

70 CUCTEMax. YBEIUYCHUE JINH3BI
Pemenue 3agau Ha noctpoeHue

71 M300paKeHM, IOTYIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 xak ontuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHIMOCTH
reOMETPUYECKOMN ONTHKU

74 CkopocTb cBeTa M METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cBeta

76 Wnrepdepennus ceera

77 KorepeHTHbIE ICTOYHUKH. Y CITIOBHS
HaO0JI0IEeHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemtenue 3amau

79 [Ipumenenne unrephepeHIun

80 Judpakuus cBeta

81 Judpakunonnas pemérka. Y cioBue
HaOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemtenue 3amau

83 [TonepeuHocts cBeTOBBIX BOJH. [lonspu3arus
cBeTa

84 Pemenue 3amau

85 CBeToBbIE SBJICHUS B IPUPOJIE

86 O06o00611eHe ¥ cucTeMaTH3alMs 3HaHUH 1o
teme "OnTtuka"

87 KonTtponsHas pabota no reme «OnTuka»




['paHu1IBI IPUMEHUMOCTH KJIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U 1
MPUHLIUT OTHOCHTEIBHOCTH

89 [TocTynaTel cienalbHONW TEOPHUH 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycnosue

90 npudMHHOCTH. OTHOCHTEIHHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]JICHUE BPEMEHHU H
COKpAIIICHUE JUTHHBI

91 OHeprusi ¥ UMITYJIbC PEISTUBACTCKON 1
JaCTHUIIBI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETNATUBUCTCKON YaCTUILIbI. DHEPTHs MOKOS

93 PaBHOBecHOE TemIOBOE M3TyYCHUE 1

94 3akoH cMmelenus Buna 1

95 l'unote3a M. [1nanka o kBantax. @OTOHBI 1

96 DHeprus U UMIyJasc (poTtoHa 1

97 ®dotorddext. OnwiTel A. I'. CroseTona. 1
3akonbl potoddPdexTa

98 VYpaBHenue DitHinTeitHa 11 potorddexra. 1
"Kpachas rpanuna" ¢potosaddexra

99 Jasnenue ceera. Onwitel I1. H. JIeGenera

100 BonHOBEIE CBOMCTBA YaCTHII
Bounsl ne bpoins. JlimHa BoHbL a¢ bpoiins

101 U pa3Mepbl 00J1aCTH JOKaIU3aluu 1
JBUKYIICHCS YaCTHIIBI

102 KopnyckynspHO-BOJIHOBON Ayalnu3M 1




103 Judpakmust 37eKTPOHOB HA KPUCTAIIIIAX

Crnenuduka n3MepeHuit B MUKPOMUDE.

104 CooTHollIeHUs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3amaq

106 Pemenue pacuéTHBIX 33134

KontponbHas padoTa mo Temam: "OCHOBBI

107 CTQO", "KopryckyJIsipHO-BOJTHOBOM Jyanu3m"
108 OMBITHI TIO KCCIIEIOBAHUIO CTPOCHUSI aTOMA.
[Tnanerapnas mojaens aroma Pezepdopaa
109 [Toctymnarer bopa
110 Buner ciektpoB. CiekTp ypoBHEN SHEPrUU
aToMa BOJIOpoJia
111 CroOHTaHHOE ¥ BBIHYKJICHHOE U3TydeHHe
cBeTa
112 Jlazep
Hyxnonnas mozaens siapa I'eitzenOepra-
113 MBaHeHKO. 3apsij] 1 MacCOBOE YMCIIO Spa.
H3oTomel. PagnoakTHBHOCTE
3aKkoH paJroakTUBHOro pacnaja. CBolcTBa
114 MOHHU3UPYIOIIETO U3ny4yeHus. BiusHue

PaZlmOaKTUBHOCTH Ha )KMBbIE OPIaHU3MBI.
Jo3umerpus

DHeprus cBI3M HyKJIOHOB B sijipe. SnepHble
cuiibl. Jleext Macchl sipa. SnepHbie

115 peakuuu. SnepHsle peakTopsl. [IpoGnemMsl
YIIPaBJIIEMOTO TEPMOSIEPHOTO CUHTE3A.

OKOJIOTUYECKHE aCIICKThI Pa3sBUTHA HI{CpHOﬁ




SHEPTreTUKHU

MeTo/1bl perucTpalnuy U UCCaea0BaHUs
areMeHTapHbIX yacTull. DyHnaMeHTanbHbIE
116 B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtannapTHON
Mozenu. KBapK-riitooHHast MOJIENb aIpOHOB

®dusuka 3a npenesnamu CTaHIapTHON MOJEIIH.
117 TémHasa Marepus 1 TEMHast SHEPTHUs.
EnuncTBO (hrznueckoil kapTHHBI MUpa

118 OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE

aCTPOHOMHH

[IpuMeHnMOCTh 3aKOHOB (DU3UKHU IS
119 0OBSICHEHUS TPUPOIHI KOCMHYECKHX
00BbeKTOB. MeTO bl aCTPOHOMUYECKUX

HUCCIIEIOBAHUI

CoBpeMeHHbBIE ONTHYECKHE TEIECKOTIHI,
120 paaroTeNIeCKOIbl, BHeaTMOChepHas
aCTPOHOMHS

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, ITAHETHI, UX BUINMOE ABMKEHHE

Conueunas cucreMa. Comaue. ConHeuHnas
122 aKTUBHOCTb. MicTounuk sHeprun CoJtHIA 1
3BE3]

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Jlnarpamma "crieKTpajabHbIA KJIAcC —
CBETUMOCTH"

124 3Be34bl IIIaBHOM MOCIEI0BATEILHOCTH

125 Buytpennee crpoenue 38€31. CoBpeMeHHbIE




MPEJCTABICHUS O MTPOUCXOKICHUHU U
spostroriu CoutHIa U 3BE3/1. DTallbl XKU3HU
3BE3]

126

Muneunsiii [Iyte — Hama ["anaktuka. Tumnsl
rajakTuk. YEpHbIE IBIPHI B IAPAX TATAKTUK

127

Bcenennas. Pacuimpenne Beenennoil. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukroBoe n3nydenue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpobieMbl acCTpOHOMUHT

130

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"UccneqoBanye MarHUTHOT'O MOJIA
nocTosIHHEIX MaruuToB" mwin "UccienoBanue
CBOWCTB (heppOMarHeTUKOB" W
"UccneqoBanue IEUCTBUS IIOCTOSHHOTO
Mar"HuTa Ha paMKy ¢ TOKOM"

131

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue cuibl Amniepa" uinu "U3yuenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHre MarHUTHOM MHAYKIIMY Ha
OCHOBE U3MepeHHUs cuiibl Ammepa"

132

Ou3nyecKuil MPakTUKyM 10 TeMe
"UccnenoBanue sIBICHUS JIEKTPOMArHUTHOM
uHaykuuu'" win "OnpeaeneHne NHIYKIUU
BUXPEBOI'O0 MarHUTHOTO NOJIsA"

133

Pu3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBIE€HUS CAMOUHIYKIUN"




i "COopKa MOJETH IEKTPOMarHUTHOTO
reneparopa"

134

@uU3N4ECKU IPAKTUKYM I10 TEME
"N3mepenue neproia cBOOOHBIX KOJIeOaHU
HUTSHOTO U IPY>KUHHOTO MasiTHUKOB"

135

@u3N4EeCKU TPAKTUKYM I10 TEME
"[IpeoOpa3oBaHKe SHEPTHH B IPY’)KUHHOM
MasTHHKE"

136

@uU3N4EeCKU TPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOTO TOKA Yepe3
IIOCJIEJOBATEIILHO COeINHEHHBIC
KOHJIEHCATOP, KaTyHIKY U PE3UCTOp" MiIn
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIeny NePEMEHHOro Toka"

137

duznyecKkui mpakTuKym o teme "M3ydyenue
MapaMeTPOB 3BYKOBOU BOJIHBI"

138

DU3NYECKUH TPAKTUKYM T10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexia" uinu "l[lomyuenne n3oopaxeHus B
CUCTEeME U3 MJIOCKOTO 3epKaja v JTUH3bI"

139

Ou3nyecKuil MPakTUKyM 10 TeMe
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUA OT BeIleCTBa (Ha mpUMepe
xuakux 1uH3)" unu "N3mepenue GpokycHoro
paccTosIHUS PAaCcCEUBAIOIINX JIUH3"

140

DuU3NYEeCKU IPAKTUKYM I10 TEME
"Habnronenue nudpakuuu, MHTEpQepeHInu
Y MoJisipu3aluu cera”




141

@uU3M4EeCKU IPAKTUKYM 110 TEME
"Onpenenenyue UMITyJIbca U S3HEPTUU
PENATUBUCTCKUX YacTull (1o GoTorpadusim
TPEKOB 3apsDKEHHBIX YAaCTHUI] B MATHUTHOM
nose)"

142

@u3N4eCKU TPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [1nanka Ha ocHOBe
uccnenoanus Gorodpdexra” wim
"NccnenoBanue 3aBUCUMOCTH CUITBI TOKA
4yepe3 CBETOAUO/T OT HaIpsKeHus "

143

@u3N4EeCKU TPAKTUKYM IO TEME
"HccnenoBaHue CrieKTpa pa3perKeHHOTO
aTOMapHOIo BOJIOPOJIAa U U3MEPEHUE
nocrosiHHOM Punbepra”

144

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
KCIMOJIb30BaHKEM Jo3uMeTpa’ uim "N3yuenue
MHOIJIOLIEHNS OeTa-4acTHL] AJIFOMUHUEM"

145

DU3NYECKUN TPAKTUKYM I10 TEME
"HaOaronenus 386310010 Heda
HEBOOPYXEHHBIM TJ1a30M C UCMOJIb30BAHUEM
KOMITbIOTEPHBIX MPUJIOKEHUHN 1151
OTIpeIeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moaymapus 1 sipKue
3BE31b1" Min "HaOmroieHns B TEIIeCKOII
JIyHBl, I7IAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILJICHUI"

146

O0001IeHre 1 cucTeMaTru3anus 3HaHu. Poib




(DMBHUKHU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOTMYECKOM, COITMATBLHON M STHYCCKOM
cdepax esTeIBbHOCTH YeJI0BeKa

O06o006muienne 1 cucTeMaTu3alys 3Hanui. Poib
147 1 MecTO (PU3UKH U aCTPOHOMUHU B
COBPEMEHHOM HaAy4HOU KapTHHE MHpa

O60061eHne u cucreMaru3anus 3HaHui. Posp
¢uznueckoit Teopuu B GopMHUpPOBAHUHI

148 MIpe/ICTaBICHUM 0 PU3NYECKON KapTHHE MUDA,
MecTO (pU3UYECKON KapTHHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEJICTABICHUN O MPUPOJIE

O0001IeHne 1 cucTeMaTH3als 3HAHUH 110

149 " n
teMme "Kunemartnka

O0001IeHne 1 cucTeMaTH3alsI 3HAHUH 110

150
teme "Kunematuka"

O00011IeHne 1 cucTeMaTH3als 3HAHUH 110

151
teme "Jlunamuka"

O00011IeHne 1 cucTeMaTH3als 3HAHUH 110

152
teme "Cratuka TBEpaoro tena'

O00011IeHNE U CUCTEMATH3AIMS 3HAHUN 110

153
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O06o0011eHre U cucTeMaTu3alus 3HaHU| 1o
154 Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUUECKO N
teopun"

155 O06o001IeHne 1 cucTeMaTu3alus 3HaHu| 1o
teMe "Tepmoaunamuka. TemnoBbie MalIuHbL"

156 O00011IeHIE U CUCTEMATU3ALM 3HAHUH 110




Teme "ArperarHble COCTOSIHUS BELIECTBA.
da30BbIe IEPEXOIHI"

O06001IeHHE U cUCTEMAaTU3alUS 3HAHUN 110

157 " \
TeMe "DIEeKTPUUYECKOE T0JIe

158 O00011eHrEe U CUCTEMAaTU3alisI 3HAHUH 110
teme "[locTosHHBIH nekTpuyeckuii Tok"

159 O0o001Ienye 1 cucTeMaTH3aIus 3HaHU 110
teme "Toku B pa3In4HbIX cpenax”

160 O0o001Ienye ¥ cucTeMaTH3aIys 3HaHUH 110
TeMe "Marautaoe nosie"
Peseprubrit ypok. O6001eHNE 1

161 CHCTEMAaTHU3aILUs 3HAHUH 110 TEME
"DnekTpoMarHuTHas UHIYKIHS"
Peseprubrit ypok. O6001eHNE 1

162 CUCTEMATHU3ALM 3HAHUI [0 TEME

"MexaHndeckue Kojeoanus"

PesepBubIil ypok. O6001eHNE 1
163 CUCTEMATHU3ALNA 3HAHUN I10 TEME
"DJIeKTpOMarHUTHBIE KoJieOaHus"

PesepBHrlit ypok. O600111eHNE U
cucTeMaTH3alMs 3HAaHUH 110 TeMe

164
"MeXaHHUYECKUE U IICKTPOMArHUTHBIC
BOJIHBI"

165 PesepBHrlit ypok. O6001IeHE U

cucreMarus3aius 3aanuii no reMme "Onruka"

PesepBHrlit ypok. O6001IeHE U
166 cucreMaru3aius 3Hanuii o reme "OCHOBEI
CTO"




167

PesepBHeiit ypok. O600mIeHNE 1
CUCTeMaTH3aIlus 3HAaHUIA 110 TeMe
"KopryckysipHO-BOTHOBOM Tyanu3m"

168

PesepBHeIit ypok. O000IICHHE U
cucTeMaru3ans 3Hanui 1mo reme "dusznka
aroma"

169

PesepBubiit ypok. O60011eHIE 1
cucTeMartu3anus 3HaHui o teme "duznka
aTOMHOTO $1pa ¥ 3JIEMEHTAapHBIX YacTHUIl"

170

Peseprubrit ypok. O6001eHNE 1
cHUCTEMAaTH3alys 3HAaHUI 10 TeMe " DI1eMEHTHI
acTpopuzuxu”

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

®usuka 10 xnacc (bazosslit ypoBens) Mskuiues I'.5. Byxosues b.b. Corckuit H.H.; nox penakuueit
[TapdentneBoit H.A. 2017-2018 AO «UM3znatensctBo «IIpocBerienne»

®dusuka 11 knacce (bazossiii yposens) Mskwumes I'.51. Byxosues b.b. Corckuit H.H.; mon penakiueit
[TapdentneBoit H.A. 2017-2018 AO «UM3natensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

"®wusuka. 10-11 kiaccel. Meroauueckoe mocodue U yueOHO-Har IS IHbIC

Ta0IHUIE!"

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://kachestvo.pro/academy/lessons/
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