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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeAHero oOmiero oOpa3oBaHuUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS
OCHOBHOW oOpazoBareibHOM mnporpammel, mnpeactaBieHHsix B I'OC COO, a
Takxke ¢ ydérom ¢enepaibHOM pabodeil mporpammbl BocnuTaHus U KoHieniuu
npenoAaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTENbHBIX OPraHU3ALNAX
Poccuiickoit ~ denepanuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTEIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpezenser o0a3aTeIbHOE MPEIMETHOE COJIepKaHueE,
YCTaHaBIMBAET PEKOMEHIYEMYIO IMOCIIEIOBATEILHOCTh N3YYCHHSI TEM U Pa3fesioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarOIIMXCA.
[Iporpamma 1o ¢usuke naét npeacTaBiICHUE O LENSAX, COJAEPKAHMM, OOIIeiH
CTpaTernd OOy4YeHHs, BOCIHMTAHUS M Pa3BUTHS OOYyUYaAIOIIUXCS CpPEICTBAMHU
yaebHoro npeamera «Pu3nka» Ha yriIyOJIEHHOM YpOBHE.

Nzydyenue Kxypca (QU3MKU YIUIyOJEHHOTO YpPOBHS TO3BOJISIET PEaTU30BaTh
3a/1la4yd MPOPECCUOHAILHON OPHEHTAILIMH, HApPaBICHO HA CO3/IaHHUE YCIOBUU JUIs
MPOSIBIICHUSI CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
OOydarolmumMcsi, KOTOpbIE HEOOXOAMMBI JJsl TPOJAOJDKEHUS oOpa3oBaHHs B
opraHu3anusx mpodecCHOHATBLHOTO O00pa3oBaHUsl MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo (¢u3HKe OmNpeAensioTCs IIaHHUPyeMble Pe3yJbTaThl
OCBOEHUS Kypca (PM3UKU Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHbIe, IpeIMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM It pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METampeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOUIUXCs, OCBOMBIINX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHs Ha
yrayO0inEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yJibTaThl OCBOEHHUS Kypca (GU3MKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI [0 rojiaM 00y4eHus;

coJiepkanue yuyeOHoro npeamera «Ousukay 1o rogam 00y4eHus.

[Iporpamma 1o Qu3Mke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX POrpamMm.

[IporpaMMa mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEIOCTABISCT BO3MOXKHOCTH JUISl peaju3allid  Pa3IUdHbIX METOJUYECKUX
NOJIXOJIOB K TNpenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YypOBHE MpU YCIOBHUH
COXpaHEeHHs 00s3aTeTFHON YacTH COAEPKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPA3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
¢dusmdeckord reorpaduerd W acTpoHoMmuei. lMcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3HYEeCKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHMs] HOBBIX MAaTE€pUajoB C 3a/JlaHHbIMU CBoWcTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B OpMUpPOBAHUE YMEHUN NPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpPOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
P UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIUIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUU C HeW MaTepuanl Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeANnoiaracT HUCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrnmyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEJICHHS JIIEMEHTOB
COllep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palliOHAIBHOTO MPUPOIOTIONBE30BAHUS M DKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHMe cofiepKaHus MIPOTPAMMBI 10 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns Gpusuku peanusanus 3TUX
IIPUHIMIIOB 0a3MpyeTCsl HAa UCIOIb30BAHUH CAMOCTOSATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIolero Qakropa yuyebHoro mpouecca. ns yriayOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHUYECKHWE OMNBITHI NPU HU3YYEHUH HOBOTO
MaTepuaia, JaboparopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanuzanuu (QU3NYECKOro NpakTUkymMa. B mnepBoM ciyyae
MpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TIOJNYTOAWN B KaXJIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOPHBIX paldOT, KOTOpHIE
MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MIPaKTUKyMa TTOHHUMAETCs] CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOAMUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITUH.

B nmporpamme mo @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT M MpakTUKyMa MpPEJCTaBlICHAa €IWHBIM TepedHeM. Brioop
TEMATUKU I 3TUX BUAOB YYEHHYECKUX MPAKTUYECKUX pPAaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUA W OcCHamleHus: kabuHeta ¢(usuku. [Ipu sToM obOecmneunBaercs
OBIIJICHHE OOYYAIOIMIMMHUCS YMEHUSMH TPOBOAWTH TMPSIMBIE W KOCBEHHBIC
WU3MEPEHUs], UCCIEeNOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1715 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
UHTETpUpYs MPUMEHEHNE 3HaHUW W3 pa3HbIX pa3fenoB. JlJis KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue MPOTEKAHMS
(u3HYECKUX SBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyromue BbIOOpa
buznyeckoil MOAENIH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTo IMpollecca Kypc (PU3MKUA YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPEeAHEro o0IIero o0pa3oBaHus JAOIKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunHera. B kaOuHeTe QU3MKU JODKHO OBITH HEOO0XOIUMOE
nabopaTopHoe OOOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
(¢uU3MKEe YYEHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe  000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O0O0ECIeuHMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme M0 (U3HKEe KIIOYEBBIX JIEMOHCTpAIMNA IS
UCCIICIOBAHMSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHUYECKHUX MPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIeUrBaeTCs B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJaomwuxcs. TeMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUI€ LIU(PPOBBIX 1a0OPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpOoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroIMXcd K HaydYHOMY
W3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PCHHsS KaK pe3yjbTaTa M3yYeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHITaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PHU3UUIECCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poyi (DU3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYHBIX chepax Oymymieit
npodeccuoHaIbHON /IESITENIbHOCTH, CBS3aHHBIX C (U3UMKOM, MOATOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTmkeHre STUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomuX 3a1aq B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUS:

NpUOOpETeHHEe CUCTEMbI 3HAHUN 00 oOHUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHyl  (u3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPO(PU3HKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 00BICHEHUS
(bu3MYecKuX SIBICHUN B MPUPOJE W JUIsl MPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nUecKoii MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(bu3nyUecKoil MOJENH, aJeKBaTHOM YCJIOBHSIM 3aJladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX OKCIMEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOpMAIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJTYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEITbHOCTH;



pasBuTHE MHTEpeca K chepam nmpodecCuOHANBHON JAESITEIbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YPOBEHb
u3ydeHus yuyeObHoro mpeamera «®Dusmkay Ha ypOBHE CpeaHEro OOMIeTo
oOpa3zoBaHus BBIOMpaETCS OOYYAIONUMUCS, TUIAHUPYIOMUMH TPOJOHKCHHE
o0pa30BaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha uzyuenue ¢pusuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEZEIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pPa0bOT SBIAETCS PEKOMCHIOBAaHHBIM, YYHTEIb JEJaeT BBIOOD
MpoOBeCHMUsT J1a0OPATOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpgesn 1. Hay4Hblilt MeTOA 1O3HAHUS IPUPOABIL.

®dusuka — pyHIaMeHTallbHAs HayKa o npupoje. Hayunsiit MmeToq no3HaHus U
METO/JIbl HCCIIEIOBAaHUS (PU3NYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoiasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  M3MepeHusi (U3MUYECKUX BEIUYUH (AaHAJOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA M MPOILECCOB (MaTepuaIbHas TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJeanbHasl >KUIKOCTb, HJCANbHBIA TIa3, TOYEUHBIH
3apsan). ['mnoreza. @u3nyecknuid 3aKOH, IPAHULIBI €70 IPUMEHUMOCTH. Pu3HUecKast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKON E€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENU TOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1U(poBol s1adoparopueit mo dusmuke. [Ipumepsl u3mMepeHus
(¢u3nYeCKUX BETUYMH MIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHUKHU.

Panuyc-BekTop MarepuagbHONl TOYKH, €ro MNPOEKUHH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajneHue. YCKOpeHHe CBOOOAHOrO maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPJHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepUaIbHON TOYKU OT BPEMEHU U UX Ipaduki.



KpuBonuuennoe  pnBmkeHue. [IBUKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHudyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, IECTEpEHYAThIE U PEMEHHBIE MEepenayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI ucclief0BaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro Nepexo/ia U U3MEpeHne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHs Teja, OPOIICHHOrO MO/ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  yCKOpeHUss ~ CBOOOJHOro  maAeHHs  (PEKOMEHJIOBAHO
HCIIOIb30BaHue UG POBOM 1a00PATOPHH).

WN3yuenue nBWXEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JIalbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Tepuojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



ITepBeii 3akoH HproroHa. HHepumanbHble cuctemsbl otcu€ra. [IpuHUUMN
oTHocuTenbHOCTH ["anmunes. HeumneprmanbHbie cUCTeMBbl OoTcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepraibHONU TOYKH.

Tperuii 3ak0H Hbr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTE€HHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBHOKeHHE
HeOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHUS W CUJa TPEHUs
nokos. Koadduiment tpenus. Cuna CONPOTUBICHUS TPU ABMKEHUM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBHKEHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCU€Ta.

ITpuHIUIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HHKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCHUMOCTH BPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTY Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanvie nBHKeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIM KpPaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpAILCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PAaCUYET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaNIbHBIX TOYEK. LIeHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmnyiibe cUIIbl 1 N3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepuaibHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cuipl Ha MamoM U Ha KOHEYHOM ImepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »3Heprusi MaTepHalibHOW TOUYkKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTE€pUaIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO I1apa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm i WACaTbHOM KUJKOCTH KakK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mpeBpaiieHuss KUHETUYECKOM W NOTEHLUAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/IEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHS OTEHIMAIbHOM YHEPTUH MPYKUHBI C padOTOIN CUIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcCHOBHBIE TMOJIOKEHUST MOJIeKyJsipHO-KMHeTH4Yeckot teopun (MKT), wux
onbiITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
INBW)KEHUSI W B3aUMOJCHCTBUS 4YacCTHI] BewecTBa. Mojaenu CTpoeHus Tras3os,
KUAKOCTEH U TBEPABIX TelA U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BeliecTBa.
ITocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenp ueabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUU: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeitpona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBIIEHNE U30IIPOIIECCOB: H30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [IaBJIC€HUEM W CpPeJHEd KUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

HNuddy3us KuIKocTe.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNINuYeCKUX PELIETOK.

HabGnronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXTy TOPSYEH U XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IpoIecca (PEeKOMEHJOBAHO HCIOJb30BAHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30X0pHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU s
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME 1 BHYTpeHHHUE mapameTpsul. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMbl KaK CPEIHUE 3HAYEHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamMuku. CamMomnpou3BOibHAsg — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenneneeBa—KianeipoHa U BBIpa)KEHUE JJII BHYTPEHHEU JHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJENU: HU3Kash KOHIIEHTpAIUsl 4acTHUIl, BICOKUE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBasucratnyeckue u HECTaTUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabota B TepMoArMHaAMuUKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0Oe3  coBepuieHust pabOotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaelnbHas W MOJSIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
toruBa. Pacuér kommuecTBa TEmIOTHl npu Temnonepenaye. I[lonarue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHWS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4YeEpes
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOIMHAMUKHM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3auenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUIMOHEP, AHU3ENbHBIA M KapOWOpaTOpHBIA JABUTaTENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TEIUIOBOI'O HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTnyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHHE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOTO Mpolecca.

KomrnbroTepHble MOAEHN TEIJIOBBIX JBUTATENIECH.

Yuenuueckuii skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne npoliiecca OCTbIBAaHUS BEIIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUSA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobnl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kumneHue. YjenbHas
TEIJI0Ta NapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachlinieHHble mapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
OoT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTETbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [limaBineHue u Kpucrtamnuzauus. YJeldbHas TEIIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TermioBoe pacumpeHue KUAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JIMHEHHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (Pa30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHSI.
Kanusapasie sBneHus. /[aBiaeHue noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHI:  KHUJKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBolicTBa HACBIIIEHHBIX MApOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunbr neopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBONCTB HACBIILIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenne moayns FOwra.

HccnenoBanre 3aBUCUMOCTH  JedopmManuu  pe3HMHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auust Tell U €€ NPOSIBIEHUA. DJEKTpUYyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUM 3apsn. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero neiicTBre Ha dJIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anmexkTpuueckoro  moinsa.  [IpoOueiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATHYECKOTO IMMOJASA. Pa3HOCTh NMOTEHIMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMT CynepnO3ULINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apstkeHHOUN cdepnl. [lome
PaBHOMEPHO 3apshHKEHHOTO mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsHXKEHHOCTH 3TUX MOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apsII0B.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locnenoBaTrenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO0 KOHIEHCATopa.

JIBU>KEHME 3apsSHKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETpP, BJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IUIACTHH.

Monensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaKa U pa3psiika KOHJIEHCATOpa YEPE3 PEZUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
M3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHLIUAJIOB (HampsKeHus) pu
ITOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwlil 31eKmMpuiecKuilt mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlIECTBOBAHMS NOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTounmknm
toka. Hanpspokenue U u D1C é.

3akon OMa 14 ydacTka LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHMOCTb CONPOTHBIICHUS
OJHOPOAHOIO IPOBOJHMKA OT €ro JUIMHBI U IUIOIIAAM IONEPEYHOIO0 CEYECHHS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHna.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TergoBas MOUIHOCTb, BbIAEIsSIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTPUYECKOW Ienud. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTHYECKHE TPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUMK FIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUS JIs pE3UCTOpa,
JaMITbl HAKaJIMBAHUS U CBETOAUO/IA.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEUYEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTU CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TallbBAHUYECKOTO AJIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeii.

UccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUA [JI  JIAMIIbI
HaKaJIMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI KICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

ONeKTpuuecKass MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBJIEHUS METANIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeECHast MIPOBOIMMOCTh
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] IUCCOLMALIUSL.
OnekTponus. 3akonsl Dapajes s FAEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: Ta30paspsIHbIC
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THO/,
TpaH3ucTop, GOTOAUOM, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Du3HYeCKUl MPAKTHKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOIh30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS € YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mestcnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, HAay4yHbId (aKT, rumnotesa, (u3MveckKas BEIWUYMHA, 3aKOH,



TEOpHsi, HaONIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, U(pOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTteMbl ypaBHeHuH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpapuku u cBoiicTBa. TpuroHoMerpuiyeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHMU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYecKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHE U KallWJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJlydeHHe HaHOMAaTepHajioB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnono2ua: npeodbpazoBaHuE JBWKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), MUCTOJIh30BaHHUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaNoB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paszneun 4. JinekTpoauHaMHKa.

Tema 4. Maznummnoe none.

BzaumonaencTBiE TOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHUTHOM uWHAyKuuW. I[IpuHumMn cynepno3unuu
MarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHNE 3apSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperra.

MarnurtHoe 1noJie B Beniectse. @eppoMarHeTHky, rmapa- U JUaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANIEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMEM  MHAYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS AIEKTPOU3IMEPUTEIIHEHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnepoBanre MarHuTHOTO IMOJI MOCTOSIHHBIX MArHUTOB.

UccnenoBanre CBOMCTB (peppOMArHETHKOB.

UccnenoBanne neCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe BJIEKTPOMArHUTHOM MHAYKOUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAYKIMU. 3aKOH 3JIEKTPOMAarHWTHOW uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuuecKkne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHIAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJI IPU JBHKECHUU B MATHUTHOM T10JIE
3eMJn.

Hemoncmpayuu.

HaOmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B aJIlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMU OT CKOPOCTHM HU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue siBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTMyecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTu4eckoro MastHuka. Ilepmoa CBOOOMHBIX KoOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHyneHHble koiebanus. Pezonanc.
Pe3onancHass kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

Hab6nrofgenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJICOaHUI rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCUMOCTH  NIEpHOJA
CBOOOHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(hopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3mepenne mnepuosa CBOOOTHBIX KOJNEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JIBUKEHUA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PY>KUHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOAHUM.

HccnenoBanrie BBIHYXACHHBIX KOJIEOAHUM.

Tema 2. Inekmpomacnummnbsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u MOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenb 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/1eHHbIE CHHYCOUATbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 ITOCIENO0BATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuuecKkue BOJIHBI, YCJIOBUSA HX pacnpoctpaneHusi. Ilomepeunbie u
OpOJIOdbHBIE BOMHBL. Ileprol, CKOPOCTh pPacCHpOCTPAHEHUS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHe, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XE€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHus u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOWCTBA M TNPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, Tenedon, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOISpU3aIus, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd caera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1IocTosIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyweit B npusme. [ucnepcus cBera. CloxHBIA cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTossHUE M OINTHYECKas Cujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU c(hepudecKoil JMH3bl OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuiyeckord ocu. IlocTpoeHne wu300pakeHUNW TOYKH M OTpe3Ka IMPsSMOU B
coOMparolMX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenuuss cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JABYX KOTEpEHTHBIX HWCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpH MAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IMIPOLECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojielib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Habmronenune natepdepeHiu crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON PeIETKH.

Hab6mronenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipu3aiuu cBeTa.

[IpumeHeHune nonapoua0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIIEHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, vHTep(hEepeHny 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3ITyUYCHUS HA IBYX IIETISAX.

HabGnronenue nucnepcum.

HabOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3Iy4YEHHUS] CBETOJMOJIa MPU MOMOIIHM AUPPAKITMOHHOM

PEIIETKH.
Paszges 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanus  JlopeHra.
VYcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOS.



TexHu4yeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YueHnueckuit SKCEPUMEHT, J1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4YacTUI (MO
dboTorpadusM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3IIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMeulenns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akoHsl ¢hoTodddexra. YpaBHeHHE
OitHireitHa aist potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyk moBepxHOCTh). Omnbiter [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonuel ae bpouns. linaa BonHel ne bpoitst n
pa3mepbl 00JacT JIOKAIM3alUUM JABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTAJIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEHHOCTeN
I'eitzenOepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO (GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO/ OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u normnoimienne GOTOHOB MPH MEPEXoJie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapi ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO H3TyUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsina siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PamunoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyuyeHue.

3akOH pPaJAMOAKTHBHOrO pacnaza. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJMOAKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 anaep. Snepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSZAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIIEKThl DPa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtannaptHo Moaenn. KBapK-ritoOHHAst MOZENb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnunHcTBO PU3nyeckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTHYECKHUE
TEJICCKOIIBI, PAJAOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuynas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpabHbIN KIacc —
CBETUMOCTBY». 3BE3JBI TJIAaBHOM IOCJIEIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO0 HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUIN AJIsl ONpeIeTICHUs TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE CcO3Be3ausi CeBEpHOro IMOJyIlapus W SpKue
3BE3/bI.

HaOmronenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus (HU3NYECKUX BEIUYHH C MCIIOJIh30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHUN  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHasa pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnka», « IEMEHTbl ACTPOHOMHUH U ACTPOPUZHKNY.

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3MUecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHuKH, ONOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanua: SBIICHUE, HAY4YHbIH (akT, rumnoresa, (pusmyeckas BEeIWUYMHA, 3aKOH,
Teopusi, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUN. TpHUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1om0OMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDKCHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHUE PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusa: marHuTHbBIE T1OJIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYII,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTpONepeay, 3JIEKTPOBUraTeNb, pajgap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, yIbTpa3BYKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI e€ pPa3BUTHUA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duzukary
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaav3allii OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3HUIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYECIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLMUAIBHBIMM  HWHCTUTYTAaMH B
COOTBETCTBHH C UX (YHKIUSIMH 1 HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpax JaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHMBATH CUTYAllMI0O M MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YUEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIETO.

3CTETHUYECKOI0 BOCIIUTAHUA:

e DOCTETHMYECKOE OTHOIICHWE K MHPY, BKIHOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IHYHbIM chepaM mpodecCHOHaTBHON eI TeTbHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3MKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peau30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
00yacTH (U3HUKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJJOIr'H4Y€CKOIr0o BOCIIMTAHUA

c(OpPMHPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOATIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyXalolied cpene Ha
OCHOBE 3HaHUS 1eJIe yCTOMYUBOro pa3BUTHS YEJIOBEUECTBA,;

pacIIMpeHre OmbITa AESATEIbHOCTH SKOJIOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW [ESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHUs (PU3UKH OCYHIECTBISATh MPOEKTHYID M HCCIEIOBATEIBCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue 1ecCTBUSA:

CaMOCTOATENBHO  (pOpMyNIHMpOBaTP M  aKTyalIM3upoBaTh MpoOJIeEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOOCTH>KEHUS;

BBISIBJISAITH  3aKOHOMEPHOCTM M IPOTHUBOPEUHS] B PacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHUS MPOOIEMBI ¢ YYETOM aHaIn3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIENISAM, OLICHUBATh PUCKU ITOCIEACTBUN AEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATC/IIBCKHUE I[eﬁCTBHﬂZ

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMUA M METOJIaMU
(bu3nYecKoi HayKH;



BJIaJCTh HaBbIKAMH  Y4COHO-HCCIIEIOBATEIIHCKOM u MPOECKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3aj1ad  (Pu3nueckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHBIX METO/IOB MMO3HAHUS,

BJIAJIETh BHJAMHU JESITEILHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpeTalluy, IPeoOpPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHbIC CBS3M M aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHHs, HaxOAUTh AaPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MAapaMeTPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHbIE B XOJI€ pPEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCJIE TIPH U3YUYECHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMeTh TEPEHOCUTh 3HaHUS TO (QuU3NKe B MNPAKTUYECKYIO O00JacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPHUPOBATh 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJEH, IIPEJIaraTb OPUTMHAIBHBIE TTOJX0/bl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MHPopManuu (U3HYECKOTO COACpPKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIIBHO OCYILECTBIATH IOUCK,
aHaNM3, CUCTEMATHU3AIMI0 M WHTEPHpPETalHi0 HMH(POpPMALUU Ppa3IUuYHBIX
BUJIOB U ()OPM IPEACTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpEICTBa HH(DOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B  pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIOAEHUEM TPEOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PEeCypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJAEP’KaHMSI B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3zHayeHuss UHGPOpMAlMUM U LEJNEBOM ayAUTOPUH, BBIOUpAs
ONTUMANIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALIHH.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3UKA HU BO BHEYPOYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBIL;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUYAJIBHON paOOThI;

BbIOHMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeATEIbHOCTH, OpPraHUW30BbIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH
JEHCTBUH, pacpeIesTh POJU ¢ Y4ETOM MHEHHUI y4aCTHHUKOB, OOCYK/IaTh
pE3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHMKA KOMaHIbl B
o0 pe3ysbTatr no pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpa)keHue,  ObITh
MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYILECTBIIATH ITO3HABATEJbHYIO JESATENbHOCTh B
obnacT (U3MKK W aCTPOHOMHH, BBISBISITH TMPOOJIEMBI, CTaBUTh U
bopMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBIIATH MJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabdOoThl C YYETOM HMMEIOIIHUXCS
PECYpPCoOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpATh  paMKUM  ydyeOHOro TpeiIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

7ieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, Oparh Ha cebd
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO MU MPOSBICHUIO 3PYAMIMH B 00JIacTU
(GU3HUKK, TIOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBEI B JICSTEIHbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMM [IO03HABATEJIbHOW peduiekcun Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pediIeKCuu I OIEHKH CHUTyallud, BhIOOpa
BEPHOTO PELICHHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JIPyIMX IIPU aHAIU3E PE3yIbTaTOB
JEATSIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

NPUHUMAaTh MOTHBBI M apryMEHTBlI JIPYTMX NpPH aHAIWU3€ pPE3YJIbTaTOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mpomecce mocTkeHUs JMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uke U1 ypOBHS CcpeaHero ooOmero oO0pa3oBaHHS y  OOYYarOIIUXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WUHTEIUICKT, MIPEeIOoJIarafo A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHATIBLHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh aalTHPOBATHCS K
HYMOIMOHATIEHBIM HU3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTHBALIMH, BKIOYAKOIIEH CTPEMIICHUE K TOCTUKEHUIO LEIIH
U yCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

ASMIATUHU, BKJIIOYAIONIEH  CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHAE JpPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHUHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKIIIOYAIONIMX CIMOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISITH HHTEPEC U
paspeniatb KOH(GIUKTHI.

I[MTPEMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpenMeTHble pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M JITUYECKOM cdepax eATeIbHOCTH
YeJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHHE OIUCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHON W
MPOTHOCTHYECKOW  (QYHKIUN  (U3HMYECKOM TEOpUHM —  MEXaHUKH,
MOJEKYJISIPHON (MBUKH U TEPMOJMHAMUKH, POJIb (PU3UUYECKON TEOPUHU B
(dbopMHUpPOBaHUU MIPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TMPUMEHHMMOCTH Mojeled (U3MYECKUuX Ten W
MpOLIECCOB (SIBJIEHUI): WHEpIMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKECHHUE,
CBOOOJIHOE TMajieHHe, aOCONIOTHO ympyras nedopmarus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
1 TBEPAOTO (KPUCTAUIMYECKOI0) Teja, UACaIbHBIN ra3, TOYCYHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath ycioBuUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DHUINIECKUX
3aKOHOB, TTOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHITH MEXAHUYECKHE IPOLIECChl U SBJICHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOpMYyJIbl KMHEMATHKU PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amwiies mjis CKOpPOCTH U TEpPEeMEIICHMUS,
3akOoHbl HplOTOHA, NpPUHOMO  OTHOCUTENbHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b PA0OTHI CUJIbI C M3MEHEHHEM MEXAaHMYECKOW JHEpruu,
YCIOBUSI paBHOBECHUs] TBEPJAOTO Tejla), MpU ITOM HCIOJIH30BaTh
MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHWS HMIyJibca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJb3Ys
ocHoBHble mONOKeHHs MKT © 3akoHBI MOJEKYISIpHOW (U3UKU U
TEPMOJUHAMHUKN (CBA3b JABJIEHUA HICATBHOIO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUed TEIJIOBOIO JBWKEHUS W KOHUEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEHIECTBA CO CPEIHENM KHUHETUYECKOUN
SHEPruel TEMIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBA3b JABJICHHS UACAIbHOTO
raza ¢ KOHUEHTpalUMel MOJIEKYyl M €ro TEMIIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCax), IPU ITOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—Knanelipona;

aHAJM3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, WCHOJb3Ys
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIUAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUUIN CYNEPHO3UIUN BIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KylioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa [Jis ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apanes A1 371€KTpoan3a);

OMUCHIBATh (PU3NUYECKUE MPOLECChl U SIBICHUS, HWCIOIb3YS BEJIUYHUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTCHUUANIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi dHeprusi, padora CWIbl, IIEHTPOCTPEMUTEIBLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBUS Tenma C 3emiéil BONMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MOpPYKUHBI, KOJIHYECTBO TEIUIOTHI,
a0coJIfoTHasE TeMmrepaTrypa Teja, pabora B TEpMOAMHAMUKE, BHYTPEHHSIS
SHEPIusi HJCATIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TeEmioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIA,
HaNpsDKEHHOCTh TOJISE TOYEYHOrO 3apsifa WM 3apsyKeHHOro IIapa B
BAKYyM€ M B JIHUDJICKTPUKE, NOTEHIMANT 3JIEKTPOCTATHYECKOTO TOJIS,
Pa3sHOCTh  MOTEHUUAJIOB, JJIEKTPOABWKYILAs  CWJa, CHJa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, JJIEKTPUYECKAass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATb  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBIICHUIA:
MEXAHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAJUIU3AL1sl, HAITPABICHHOCTD
TEIUIONEpeaady, 3JIEKTPpU3alUs TeJ, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAaHMEM  MPSIMBIX  U3MEPEHHH, NpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpOBATh pe3yJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHJAEC TpapuKOB C YUYETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNaTh BHIBOJIBI MO pe3yJbTaTaM
UCCJIeIOBAHMS;

MPOBOJAUTL KOCBEHHbIE H3MEpeHUs (GU3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUS, OIICHUBATh AOCOTIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTATBLHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE PE3YyJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPeHJIOKEHHOU
TUIIOTE3bI;

coOJr01aTh TpaBuiia 0€30MacCHOr0 Tpy/Jla MPHU MPOBEJICHUU UCCIEI0BAHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, MpaKTHKymMa M  y4deOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiatb pacu€THbE 3a7aud C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(dbu3nyecKol MOJENBbIO: Ha OCHOBAaHWU aHAJIU3a YCJIOBHUSI OOOCHOBBHIBATH
BBIOOp (u3MUecKoll MoOJeNM, OTBeHaroleld TpeOOBaHUSIM 3a/layu,
OpUMEHSATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecCKMX TEOpUd TPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKUX METO/I0B
pelieHus 3aj1a4, NpoBOAUTL Pacu€Thl HA OCHOBAaHUW MUMEIOIIUXCS JaHHBIX,
aHAJTU3UPOBATH PE3yJIbTaThl W KOPPEKTHUPOBATH METOMbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBbIE 3ajaud, TpeOyiolue NpPUMEHEHUs 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MNKH, a TaKKEe UHTErPAIMKU 3HAHUM U3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETOYKY PaccyXJICHUMN ¢ OOPOM Ha U3yUYECHHbBIE 3aKOHbI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

HCIIOJb30BaTh TEOPETUYECKUE 3HAaHMUS JUIsi OOBICHEHUS OCHOBHBIX
MPUHIUNIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIIEHUBAThH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHOU
JEeSTENbHOCTA YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU IMPOILIECCAMH, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIONB30BAHUY, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKl M TEXHOJOTMH JUisl JaJbHEHIIEro pa3BUTHUS YEIOBEUECKOTO
00I1IeCTBA;



MPUMEHSTh Pa3IUdHbIe CIOCOOBI PaboThl ¢ WHpOpMaNUEH (PU3NIECKOTO
COJIEp)KaHUSI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHUH IS TIOMCKa, TEpepadOTKu ¥ TPEAbSBICHHUS Y4YeOHOUW U
HAyYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS W MHTEPIPETALUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKH
aHANMM3UPOBAaTh  TOJIydaeMyr  HWH(oOpMamuioo ¥ OICHUBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWMA, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA HMHPOPMAIIUH;

MIPOSIBIISITH OpraHU3aIMOHHBIC u NIO3HABATEIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIe C HCIOTHECHUEM pa3UYHBIX COIHMAIBHBIX POJEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBHO PACTIPEACIATh JACATEIHbHOCTh
B HECTaHJAPTHBIX CUTYalUsIX, aJCcKBAaTHO OIICHUBATh BKJIAJl KaKJIOTO W3
YYaCTHHKOB TPYTIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpodecCuoHANbHON ASSTEIHHOCTH TI0
CTHEIMATLHOCTAM (PU3UKO-TEXHHUUYECKOTO TPOPHIIS.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE pe3ylbTaThl Ha YriyOIEHHOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THUYECKOM cdepax AEsITEILHOCTH YEJIOBEKa, POJib U MECTO
(GU3NKKN B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJb aCTPOHOMHUHU B
MPAKTUYECKOM  JIEITEIBHOCTH 4YEJOBE€Ka U  JallbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIBHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIBHON M TMPOTHOCTUYECKON (PYHKUUN (PU3UUECKON TEOpUu —
ANEKTPOANHAMUKH, CHEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poiab GU3NYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢bu3nuecKkoil KapTUHE MHUpPa, MECTO (U3UYECKOM KapTHHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE;
paziuyath YCIOBUS TNPUMEHUMOCTH Mojenedl (U3MYecKuX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUYECKOE U OJIHOPOJHOE
MarHuTHOE TOJIsSl, TApMOHUYECKUE KOeOaHusl, MaTEMaTUYECKU MasSTHUK,
UJeaabHbIA MPYKUHHBIA MasTHUK, TapMOHUYECKHE BOJIHBI, UJCaTbHBIN
KoJie0aTeIbHbINA KOHTYpP, TOHKAs JTMH3a, MOJEJIeH aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJICJIH CBETA;

paznuyarh ycioBUs (TpaHUIbl, O0OJACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHl M SBIICHUS,
UCIIOJb3ys. OCHOBHBIE TIOJOKEHHS W 3aKOHBI DJJIEKTPOJMHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOro 3apsana, cuna Awmmnepa, cuina JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINITEIHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHUS]  KBAHTOBOM  (¢u3uku  (ypaBHEHHUE  DUHINTEWHA s
dotoapdexra, mnepBpli U BTOpoM moctynarel  bopa, npuHUUMI
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHMCENl M 3HEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
pPaAMOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIA, MOTEHIUAN 3JIEKTPOCTATHYECKOIO
MOJIsl, Pa3HOCTh IMOTEHUHAJIOB, DJICKTPOJBIKYILAS CUJA, HHIYKIUSA
MAarHuTHOTO IIOJSl, MAarHUTHBIM MOTOK, Cwia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAS CHUJIa CAMOMHAYKIIMHU, HSHEPrusi MarHUTHOTO IIOJIS
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TIOJHAsT SHEPrus,
DHEPTUs TIOKOS CBOOOJIHOM 4YaCTHUIbI, DHEPrUsi W UMITYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3aps]l Allpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUINYECKUX  SBIICHUIA:
AIEKTPOMArHUTHASI MHIAYKIUSI, CAMOUMHIYKIIUSI, pe30HAHC, HHTEep(DepeHITus
BOJH, Judpakius, JTUCHEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudeckuii 3ddext (dhororddexr), ampda- u Oera-pacrajbl
sajep, ramMMma-usilydeHue sjep, (U3U4YeCKUe MPUHIMIBI CIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

ONpENENATh HAMpaBICHUE HMHAYKIUHA MAarHUTHOTO TMOJIS MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300pakeHue, CO3JaBAEMOE IJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBl I aHanu3a U OOBACHEHHS  (PUIMYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3AX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpene; ABUKEHUsI HEOECHBIX TeJl, BOTIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IMPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBaTh Ppe3yJbTaThl MOJYYEHHON  3aBUCUMOCTHU



¢usznyeckux BEIMYUH B BHJE Tpa@UKOB C YYETOM aOCOIIOTHBIX
MOTPENIHOCTe  W3MEpPEHUW, JeNaTh  BBIBOABI MO  pe3yJibTaraM
UCCJIeI0BAHMS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATHh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OTBITHI IO TIPOBEPKE MPEIOKEHHON TUIIOTE3bI: IAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJlyYE€HHBIE PE3yNIbTaThl U JeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOU
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJroAaTh MpaBuiia 0E30MacHOr0 TPyJla MPU MPOBEACHUN UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEPUMEHTa, TMpaKTHKymMa ©  y4eOHO-
UCCJIeIOBATEILCKOM W TMPOEKTHOW JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTe pacy€THBIE 3aa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyeckoil MOJENbI0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nyeckue MoJEeNM, OTBEYAroI[ue TpPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpHUil
OpU  HCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHUM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEeHHBIX
pE3yNbTATOB;

pemats KadeCTBEHHBIE 3a/Jauyd, TPEOyIolue NPUMEHEHHs] 3HAHUHA U3
pa3HBIX pa3JeNoB Kypca PU3UKH, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO
HENOYKY pacCyKJICHUI ¢ OTIOPOi Ha N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOIUTH TPUMEPHl BKIAZa POCCHMCKMX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHI;

aHaAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
AESITENPHOCTA YENIOBEKa, CBSI3aHHOW C (DM3MUYECKUMHU TPOIECCAMH, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABIECHUI O pallMOHaILHOM
MPUPOOTNOIH30BAHNUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM



HAyKd W TEXHOJOTMH JUId JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIrO
00I1IeCTBA;

NPUMEHSATh pa3iudHble COcoObl paboThl ¢ MHpOpMaLHUE (PU3UYECKOTO
COJIEp)KaHUSI C MHCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTMM JJI TIOUCKa, MepepadOTKH U MNpeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIpPHON MH(GOpPMAIK, CTPYKTYPUPOBAHUS U MHTEPHPETALUN
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4yaeMylro  HMHQOpMAlMI0 W  OLEHHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3allOHHbIE " MI03HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBINOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIIE0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C HCIOTHEHUEM pPa3IUYHbIX COLMAIBbHBIX pOJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBHO PACHPENEIATh AESATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKJOTO U3
YYaCTHUKOB I'PYIIIbI B pEHIEHUE pacCMAaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuiel npodeccuoHanbHOU AESITENbHOCTH IO
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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1.2 DICKTPOMArHHTHA HHAYKINA 13 1 https://m.edso0.ru/39859¢f1
Hroro no pazneny 27
Pazpnen 2. KOJTEBAHUSA U BOJIHbBI
but6mmoreka [JOK
2.1 Mexanuyeckue KoyeOaHus 10 httns://m.edsoo.rw/39859ef1
bu6nuoreka [JOK
2.2 DNeKTpOMarHuTHbIE KOJIeOaHUs 15 hitps:/m.eds0o.r/39859¢f1
)3 MexaHu4eCcKHe U JIEKTPOMarHuTHbIE 10 1 bubnuoreka LIOK
' BOJIHBI https://m.eds00.1ru/39859¢f1
but6mmoreka [JOK
24 Ok 25 ! https://m.eds00.ru/39859¢f1
Hroro no pasneny 60

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

bubmuoreka [JOK
31 Ocronsr CTO > ! https://m.eds00.ru/39859¢f1
Hroro no pazaeny 5




Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOM yanu3m 15 httos://m.edsoo.r/39859ef1
bubnuoreka [JOK
42 usitica aroma > https://m.eds00.nu/39859¢f1
43 ®u3nKa aTOMHOIO s/1pa ¥ 3JIEMEHTApHBIX 5 bubnmorexa [JOK
' YaCTHIL https://m.edsoo.ru/39859ef1
Hroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 httos://m.edsoo ra/398596f1
Hroro no pazaeny 12
Pa3zaen 6. PUSMYECKUM MPAKTUKYM
N but6mmoreka [JOK
6.1 Dusirieckiit MpaKTHKyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazaeny 16
Pa3nen 7. OBOBLIAIOHIEE IOBTOPEHHUE
Cucrematusanysa 1 00001IeHIE
71 MPEIMETHOTO COACPKAHUS U OIbITA 15 bubmuoreka [JOK
' NEeATEeTbHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859¢f1
n3ydeHuu kypca ¢pusuku 10 — 11 xmaccor
Hroro no pazneny 15
Pe3epBHOE Bpems 10 bubmoreia HOK

https://m.edsoo0.ru/39859¢f1




OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 4 16
INHOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC
Kosan4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrtpoasubie | IlpakTudecku
n/n Bceero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThbI e padoThbI
pecypcsl
Ousnka — pyHAaMeHTaIbHAS HAyKa O | bubmuorexa LIOK
IpUpoOIE https://m.edsoo.ru/1beef346
Hayynblii MeTOZ IIO3HAHUSA U METOMBI 1 bubnuoreka LIOK
UCCIIeIOBaHUS (PHU3UYECKHX SBICHHIA https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPUS B MPOLIECCE
no3HaHus npuposl. Habmonenue u 1 bubnmorexa [IOK
PHPOA!. A https://m.edso0.ru/34¢49931
9KCIIEPUMEHT B (hU3HKe
CrniocoOr1 u3mMepeHus: Gu3NYECcKux | bubnmoreka [JOK
BEJINYNH https://m.edsoo.ru/ca2def03
AOGCOJIOTHAs M OTHOCUTENIbHAS
MOTPEITHOCTH U3MEPEHUHN (PUINIECKUX 1 bubmorexa [JOK
P P https://m edsoo.ru/7f18fda3
BEITNYNH
MonenupoBanue B ¢pusuke. Poib u
MeCTO (PU3HKHU B OPMUPOBAHUU 1 bubnnoreka [IOK
COBPEMEHHON HAy4YHOU KapTHUHBI MUPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUYECKON JeATEILHOCTH JIIOIeH
Mexanunueckoe aBmxkeHue. Cucrema 1 bu6mmoreka [JOK
otcuera. OTHOCUTENBHOCTD https://m.edsoo.ru/e9a52{02




MEXaHUYCCKOI'O IBUXKCHUA. HpSIMaSI n
06paTHa51 3aJa4u MCXaHHNKHU

Paaunyc-BekTop MaTepraibHON TOYKH,
€ro MPOEKIN Ha OCH KOOpJUHAT.

bu6mmoreka [JOK

8 Tpaekropus. [lepemenienne. CKopocTb. https://m.edsoo.ru/30a108a5
WX npoekuyu Ha OCH KOOPIUHAT
PaBHOMEpHOE IIPSIMOJIMHEWHOE

9 newkenue. ['paduueckoe onucanue bubnnoreka [JOK
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBIKCHUS

10 CnoxxeHue nepeMeIeHuid U CKOPOCTEM. bubnuoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE IBUKEHUE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsmonuHeitHOEe ABUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpraeckoe onmcanue

12 MPSMOJIMHEMHOTO JBUKEHUS C bubnmorexa LHOK

https://m.eds00.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majieHne. Y CKopeHue

13 CcBOOOIHOTO ITAAECHUS. 3aBUCUMOCTD bubmuoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo0.ru/f738109¢
BPEMEHHU U UX rpauku

14 JBr>xeHue Tena, OpOIIEHHOTO MO/ bubnnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5

15 KpuBonuneiinoe nuxenue. [[BuxeHue bubnuorexa LIOK

10 OKPY>KHOCTH. YTJIOBAsl ¥ JIMHEHHAS
ckopocts. [lepuoa u yacrora.

https://m.edsoo.ru/33196fbe




LleHTpOCTpEMUTEIBHOE U OJTHOE
yCKOpEeHue

KonTponbHas padbota no teme

bubmuoreka [JOK

16
"Kunematuka" https://m.edsoo.ru/1242{32¢
IIepsblit 3ak0oH HproTOHA.

17 HuepuunanbHble CUCTEMBI OTCUETA. bubnuorexa LIOK
[Ipuniun otHocuTenpHOCTH [ anumes. https://m.edsoo.ru/5a9%e4a64
HeunnepuuanbHble cUCTEMBI OTCUETA

18 Cuna. PaBHOA€eHCTBYIOIIAs CUIIA. bubnuoreka LIOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 B3aumoneiictBue tein. TpeTuii 3aKoH bu6mmoreka [IOK
HrroTona https://m.edsoo.ru/57dbas05
[IpuHumn cynepno3unuu cui. Pemenne

20 3ap a4 Ha I };IM:HCHI/IG 3aKOHOB buommorexa LIOK

A P https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 OKBUBAJICHTHOCTh IPABUTAIMOHHON U bubmmorexa [JOK
N P . https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl

2 Cuiia TSKEeCTU U yCKOPEHHE bubnnoreka [JOK
CBOOOTHOTO Ta/ICHHS https://m.edso0.ru/22757{26
JIBukeHre HeOECHBIX Tel U UX

3 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

bu6mmoreka [IOK
24 C .3 I'yka. B
113 yHpYTOCTH. SaKoH 1 yKa cc Tema https://m.edsoo.ru/an2cd84
25 Cuna tpenus. [Ipupona u Buasl cun bubnuoreka LIOK

TPCHUA. J_IBI/I)KCHI/IG B XKUJKOCTH U ra3c C

https://m.edsoo.ru/1fa86499




YYETOM CHJIbI COMPOTUBIICHUS CPEJIBI

https://m.edsoo0.ru/2c¢b29676

HaBnenue. I'mapocrarnyeckoe

bu6mmoreka [JOK

26
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPAOE TEIIO. bubnuoreka [IOK
27 [locTynaTenbHOE U BpamareabHOe bubnuoreka LIOK
JIBIDKEHUE TBEPAOTO Tesa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUIbl OTHOCHUTEIIFHO OCH bubmuoreka [JOK
BpauieHus. [lnedo cunsl https://m.edsoo.ru/653d3459
CrioxeHue CuiI, IPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTH Tena. bubmmoreka [IOK
VYcioBust paBHOBECHS TBEPIOTO TeEJIA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubmuoreka [JOK
30 Pemenue 3anau
A https://m.edsoo.ru/dclcaac0
31 Kontponbhas pabota no teme bubnmoreka [JOK
"Ilnnamuka. Ctathka TBEpAOro Tema" https://m.edsoo.ru/9f5a574c
HMitynsCc MaTepUaTIbHOM TOUYKH,
CHUCTEMBbI MaTepHAIIbHBIX To4YeK. LleHTp bubmuoreka [JOK
32
MacC CUCTEMBI MaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABM>KEHUU LIEHTpA Macc
Nmmynbe cuibl M1 UISMEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHUs UMITyJIbCa buommorexa LIOK
' p 4 ' https://m.edsoo.ru/13f0a221
PeakTtnBHOE ABMKEHIE
MoOMEHT uMIlyIbca MaTepUaIbHON
touku. IIpencrasienue o coxpaHeHuu bubnuoreka LIOK
34
MOMEHTA UMIIYJIbCA B HEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
HOJISAX
35 Penrenue 3anau bu6mmoreka [JOK




https://m.edso0.ru/f7706d63

Pabora cribl Ha MaJIoOM ¥ Ha KOHEYHOM
nepemenieHuu. I paduyeckoe

bubmuoreka [JOK

36
MIPEICTaBJIICHUE PAOOTHI CHITHI. https://m.eds00.ru/913974c7
MOoOIIHOCTD CHIBI
Kunernueckas sneprusi. Teopema 00
37 N3MEHEHNH KHHETHYECKOI YHEPTHH bubmorexa HOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
IloTeHnmanbHBIE M HENOTEHIIHATBLHEIE
38 cunsbl. IloTeHnmansHas sHeprust. Bropas buGnnorexa [IOK
’ priti. P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
TpeThbs KocMu4eckast ckopocTb. CBsi3b
paboThI HEMOTEHIIUATBHBIX CHJI C
39 W3MEHEHHEM MEXaHMYECKOM SHEPTHH bubmorexa LHOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUuun
Yupyrue v HEynpyrue CTOJIKHOBEHHS.
40 YpSzHeHI/Ie BC}IDHP}J]'IJ'H/I U1 UAcanbHOMI Bubmorexa OK
Yy https://m.edsoo.ru/f30f43b6
JKHJKOCTH
41 KonTponbHas paboTa 1o teme "3aKOHBI bubnuoreka [IOK
COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTne npeacraBieHuii o Ipupoie
P PP bubmuoreka [JOK
42 TeroTel. OcHoBHBIE nooxkeHsS MKT.
https://m.edsoo.ru/b0a4445f
Huddyzus. BpoyHOBCKOE ABIKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Te. XapakTep JABUKEHUS U buGnnorexa [IOK
L P p https://m.edsoo.ru/c44d02¢e2
B3aUMOJCHCTBHUS YaCTHIl BEIIECTBA
44 Macca u pazmepbl MOJIEKYJT (aTOMOB). bubnuoreka [IOK




KoanuectBo Bemectsa. [loctosinnas
ABoranpo

https://m.edsoo.ru/c5b72ab7

Temmepatypa. TennoBoe paBHOBecHe.

bubmuoreka [JOK

45
[lIxana [Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [JOK
4 P
6 ClieHue sajad https://m.edsoo.ru/1531aba5
bubmuoreka [JOK
4 u iras. [
7 JleabHBIN ra3. ['a30BbIe 3aKOHBI httos://m.edsoo.ru/1deb2367
43 VYpaBuenne MenneneeBa-Kiamneiipona. bubnmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AbcomoTHas TeMnepaTypa. 3aKoH bubnuoreka LIOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3onpoiieccrl B uaeaaibHOM rase ¢ bubnuoreka [IOK
IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA https://m.edso00.1ru/68878d51
I'paduueckoe npeacraBieHue
51 I/I?I,)og) OIIECCOB: flagTe Ma, H30X0pa buommorexa LIOK
POTIECCOB: HEOTEPMA, pa, https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [{OK
2 MKT
> Ocnosroe ypasHenne https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
53 P
CHICHHE a1t https://m.edsoo0.ru/10265a05
CBs13b a0COMIOTHON TeMIepaTyphbl
TEPMOJMHAMHYECKOI CHCTEMBI CO
54 CpeHel KHHETUYECKOM IHepruen https://m.edsoo.ru/c38af875
MOCTYNATEIbHOTO TEIUIOBOTO ABMXKEHUS
e€ JyacTuIl
55 O0001eHre 1 cucTeMaTh3alusa 3HaHUH bubmuoreka [IOK

o teme "OcHoBsl MKT"

https://m.eds00.1ru/09d121d8




KontponbHas padora mo teme "OCHOBBI

bu6mmoreka [JOK

36 MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi CUCTEMa. 3a/laHue
BHEIIHUX ycnoBul 1t T/] cuctemsl.

57 Breunue v BHyTpeHHHE TapaMETPBhI. bubmmoreka [IOK
[TapameTpsl T/] cucTemsbl Kak CpeHUE https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 Camonpon3sBosbHas pemakcarus T]] bubmmorexa [JOK

https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mogens naeanbHOro ra3a B bubmuorexa [JOK

59 TEPMOJMHAMUKE. Y CJIOBUSA https://m.eds00.1ru/2935500
NPUMEHUMOCTH 3TOW MOJICIH 1

60 VYpaBuenue MenpeneeBa-Knanelipona u bubmuoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEW DHEPrUUn https://m.edsoo.ru/bal178d0
BeIpaxeHue 11 BHYTPEHHEN SHEPTUU

61 OJIHOATOMHOT'0 MJIEAJIbHOTO ra3a. bubmuoreka [IOK
KBasucrarnyeckue U HECTaTUHYECKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
OnemeHTapHas paboTta B

2 TepMOAMHaMUKe. Brruucienue paboTbl bubnmoreka [JOK
no rpaduKy mpoiecca Ha pV- https://m.edsoo0.ru/741d5738
JuarpaMme
Temonepenaya Kak criocod M3MEHEHUs

63 BHyTpeHHell aueprun T/ cuctemsl 6e3 bubmmorexa LIOK

https://m.edsoo.ru/3d734561
COBEpILIEHHsS pabOThI
64 KonBekuus, TemIonpoBoJHOCTb, bubmuoreka [JOK




U3JIy4eHue

https://m.edsoo.ru/157b54cd

KonnyectBo TemnoThl. TemI0éMKOCTE
Tena. Y IelbHas U MOJISIpHAs

bubmuoreka [JOK

65
TEIUIOEMKOCTH BellecTBa. Y IeILHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTLITUBA
66 Pacuér xonmyecTBa TEMIOTHI TPU bubnnoreka [IOK
Terionepeaayde https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 aquabaTHOM MpoIiecce. bubmuorexa [JOK
IlepBblii 3aKOH TEPMOJAMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TerioTsl U paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU bubmorexa [OK
p yIp P https://m.edsoo.ru/b047alcd
T]I cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnmoreka [JOK
npoieccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MIPUPOJHBIX ITPOLIECCOB
70 [IpuHuuMIBI AEUCTBUS TEMIOBBIX Bbu6morexa [JOK
MamumH. KIT/] https://m.edsoo.ru/2e945513
71 MakcumansHoe 3Haduenue KITM. Iukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
2 P
7 CHICHHE 3anat https://m.edsoo.ru/b3efal8b
DKOJIOTHUECKHUE aCTIeKThI
7 MCIIOJIb30BAHUS TEIJIOBBIX ABUTATEIEH. bubnnoreka [JOK
TermoBoe 3arpsA3HEHHE OKPYKAOLLIEH https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemienue 3agau bubmorera [TOK

https://m.edsoo.ru/c8c70432




O0001eHre 1 cucTeMaTh3alusa 3HaHUH

75 o teMe "TepMoanHamuka. TennoBele bubmorexa HOK
e ' https://m.eds00.ru/28d62b3f
MallHBI
76 KonTponbhas pabota no teme bubnuoreka [IOK
"Tepmonunamuka. TerioBble MalTUHBL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHne 1 KOHAEHCAIINS.
77 I/Iclr)[a GII{)I/IG U KUIIeHUE. Y IeJabHas buGnnorexa [IOK
P A https://m.edsoo.ru/6f8e6777
TEIUI0Ta MapooOpa30BaHUs
Hacebimennbie 1 HEHACHIIIIEHHBIE TAPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH
U JABJIEHUS HACKHIIIEHHOI'O apa OT
78 TEMIIEPATYPEI, UX HGBaBI/ICI/IM(E)CTB oT bubmmorexa [IOK
.. PatyPEL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUS OT
JABJIICHUS B )KUIKOCTHU
79 Brnaxxnocts Bo3yxa. AGCOIIOTHASA U bubnuoreka [JOK
OTHOCHTEIbHAs BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucrammueckue u
81 amopQHble Tena. AHU30TPONHUS CBOWCTB bubnmorexa LOK
P ) p https://m.edsoo.ru/20a88a03
KpHCTAJJIOB
[TnaBneHue U KpUCTAILTA3AITHS.
82 VYenpHas TEIUIOTA IJIABJICHUS bubmorexa LOK
' https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
edopmanu TBEPIOTO TEA.
Aecpop P bubmuoreka [JOK
83 Pactsoxenue u cxxatue. Cnpur. Monymb

IOwura. Ilpenen ynpyrux nedopmannit

https://m.edsoo.ru/dalaabl0




TenmoBoe pacmmpeHue XKUIKOCTEN U

bubmuoreka [JOK

84 & LA
TBEPIBIX Tven HTapMOHHU3M TETUIOBBIX httos://m.edsoo.ru/Thasedf?
KOJIeOaHMI YacTHUIl BEIIeCTBa

25 [IpeobpazoBanue 3HEprUM B (Pa3oBbIX bubnuoreka [IOK
epexo1ax https://m.eds00.1u/97a0672f

bubmuoreka [JOK

86 YpaBHEHHE TEIUIOBOTO OanaHca

PABHEHIE TCIIToBOT i https://m.edsoo.ru/ab1521tb
bubmuoreka [JOK

87 Pemenue 3ana

HHICHHE aad https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnsapusie sisinenus. Jlapnenue mos bubmuoreka [{OK
VCKPUBJIEHHOW MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
s)kunkoctu. @opmyiia Jlammaca
O060011IeHIE ¥ CUCTEMATH3ALUS 3HAHUI

89 1o TeMe "ArperaTHble COCTOSIHUS bubmorexa HOK

P " https://m.edso0.ru/0b52575¢
BeecTsa. Pa3oBbIe EPEXObI
KonTponbnas pabota mo Teme
90 "ArperarHbsle COCTOSIHUS BEIIECTBA bubmmorexa [IOK
P | ' https://m.edsoo.ru/7dc2a739
®da3oBble EPEXObI
DJeKTpu3alus Tea U €€ MposIBICHUS.

01 DnekTpudeckuil 3apsa. [[Ba Buaa bubnuoreka [IOK
UIEKTPUUECKUX 3apsnoB. [IpoBoHUKY, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOJTYTIPOBOJHUKHU
DeMeHTapHbII YJIEKTPUUECKUN 3aps.

92 3akoH coxp AHCHUS 3;:“ qucxorlc)) bubmorexa [OK

P P https://m.edsoo.ru/f49afd24
3apsna

93 B3aumopeiictBue 3apsanoB. ToueuHsie bubnmoreka [JOK

3apsibl. 3akoH Kynona

https://m.edsoo.ru/445b7746




bu6mmoreka [{OK

94 Pewenne 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onexrpuueckoe nojue. Ero aelicteue Ha bubnuorexa LIOK
3JIEKTPUYECKHUE 3aPSIIAbI https://m.edsoo.ru/05c6bfal
Harnpsx€HHOCTD 3JIEKTPUYECKOTO MOJISL.

96 [TpoOusIii 3apsin. Jlunun bubmmoreka [IOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOJHOE NEKTPUYECKOE 110JIE
[ToTeHMaNTBHOCTH bubmuoreka [JOK

97 3JIEKTPOCTATHYECKOTO0 MoJisd. Pa3HOCTH https://m.edso00.ru/8002144
MOTCHITNAJIOB U HAMPSHKEHNE 1
[ToTennmanpHas YHEPTUA 3apsiia B

98 AJIEKT OCTaTI/IIIeCKOI\I/I) nosue Fl)_[OTeH nain buommorexa LIOK

p ' t https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJISL U

99 A3HOCTH MOTEHIIUAJIOB JUIsS bubmmorexa LIOK
p t . https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO MOJIS

100 [IpuHuun cynepnosunuun bubnuoreka [JOK
3JIEKTPUUECKUX TOJIeH https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsna. [lone bubnuoreka [IOK
PaBHOMEPHO 3apsKEHHOU cdepsl https://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsiKEHHOTO 1O

103 00BsEmy mapa. [lone paBHOMEpHO buommorexa LIOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOMU MIIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubnuoreka [IOK




mojie. Y clioBue PpaBHOBECHSA 3apaa10B

https://m.edsoo.ru/32405eab

JIMDIIEeKTPUKY ¥ IOJTyIIPOBOJHUKH B

bu6mmoreka [JOK

105
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpaencarop. D11eKTpoEMKOCTE
106 KOH HeHcaTo pa 3J161<Tp 0E6MKOCTD bubmnorexa [IOK
A pa. P https://m.edsoo.1u/845b4{73
MJIOCKOTO KOHACHCATOpa
107 [TapannensHOE coeIMHEHNE bubnuoreka [IOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTensHOE COeqUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo0.ru/1€992920
109 DHeprus 3apspKeHHOro KOHAEHCATopa bubmorexa HOK
P p A P https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
https://m.edsoo.ru/5fb2acb5
110 Pemienue 3agau
https://m.edsoo0.11/2743404
0
11 JIBr>KeHUE 3apsy)KEHHOM 4acTULIbI B bu6nuoreka [IOK
OJHOPOIHOM JJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau
13 O0001IeHre 1 cucTeMaTH3alusa 3HaAHUH bubmuoreka [JOK
o TeMe "DiekTpudeckoe mnoje" https://m.edso0o.ru/5752603f
114 Konrponsnas padora o teme bubmuorexa LIOK
"JnekTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSHHBIN TOK. Y CIIOBUSA
115 CYILIECTBOBAHUS ITIOCTOSHHOI'O bubmmorexa [IOK
yi https://m.edsoo.ru/233311b5
AIEKTPUUECKOTO TOKa
116 Wcrounuku toka. Hanpsoxenne nu 5/1C buommorexa LIOK

https://m.edsoo.ru/0839al115




3akon Oma 11 y9acTKa IeMu.

bu6mmoreka [JOK

17 DJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJHOTO IPOBOIHUKA OT €T0 bubnuoreka [IOK
JUTAHBI ¥ TUIOIAAN OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeYeHus
119 VY enpHOE COMPOTUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemenue 3agau https://m.edso0.ru/437f8300
120 ITocnenoBarenbHOE, MapaJIEIbHOE, bu6mmoreka [JOK
CMEILIAHHOE COCAUHEHNE IPOBOIHUKOB https://m.edsoo.ru/236f7¢07
191 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubmuorexa [JOK
ueneil. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bubmmoreka [JOK
122 ) Pemerme sanas https://m.edsoll.rumss 1b469
123 Pabora anekTpuueckoro Toka. 3akoH bubnmoreka [JOK
Hoxoyns —Jlenna https://m.edsoo.ru/a3605¢5¢
bubnuorexa [IOK
124 | Peuerne saza: https://m.edSO(])-.Iru/676lbef
MOIHOCTh 3JIEKTPUYECKOTO TOKA.
125 TemnmoBass MOITHOCTh, BRIACIIEMAas Ha buGnnorexa [IOK
https://m.eds00.ru/99750a6f
pesucrope
bubnmoreka [JOK
126 | Pemerne saza: https://m.edSO(])_.Iru/eb72fc24
127 OJ1C u BHyTpeHHEe CONPOTUBIICHUE bubnmoreka [JOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa 11t TOTHOM (3aMKHYTOM) bubmuoreka [IOK
ANEKTPUYECKON LU https://m.edsoo.ru/221f40fb
129 Penrenue 3amau bu6mmoreka [JOK




https://m.eds00.ru/3580b679

130 MoIHOCTh HCTOUYHHKA TOKA bubnmorexa [TOK
B https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOC 3aMbIKAHHIE https://m.edsoo0.ru/546£5632
132 KonpaeHncaTop B 1ienu moCTOSTHHOT'O TOKa bubmorexa HOK
A p B https://m.edsoo0.ru/3536813¢
bu6mmoreka [JOK
133 P
CHICHHE 3371 https://m.edso0o0.ru/4410cef0
134 Pemenue 3agau no teme "llocTostHHBIN bubmuoreka [JOK
ANEKTPUUECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
3JEKTPUYECKUNA TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo reme "IlocTostHHBIN bubmmoreka [JOK
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/eb5d4687
O0001IeHNEe ¥ CHCTEMATH3AIM 3HAHUH
137 1o TeMe "I10CTOSHHBII SIIEKTPUYECKUI bubmmorexa [IOK
" R https://m.edsoo.ru/bfd7a050
TOK
138 Konrponsnas padora o Teme bubnuoreka LIOK
"ITocTOSHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DJeKTpUYEeCcKast NPOBOAUMOCTD
139 a3]IMYHBIX BEIIECTB. DIEKTPHUECKHIT bubmmorexa [IOK
p m ’ p https://m.edsoo.ru/da794295
TOK B MeTajuiax. CBEepXIpOBOIUMOCTh
DIIeKTPUYECKUNA TOK B PACTBOpaxX U
140 acn;:Bax JJIEK OJ'II/ITI())B 3aIfOHI>I bubmorexa HOK
P P ' https:/m.edsoo.ru/4b423491
®Dapajnes s AIEKTPOIU3a
b K
141 OnexTpuyeckuil Tok B razax. [lmazma nommorexa 1O

https://m.eds00.ru/92d92f76




DIIEKTPUYECKHUN TOK B BaKyyMe.

bu6mmoreka [JOK

142 BakyyMmHbIe IpHOOPBI https://m.edsoo0.ru/2E+160
143 DIIEKTPUYECKHUM TOK B bubnmoreka [JOK
MOJTYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 [TosrynnpoBOIHUKOBBIE TPUOOPHI https://m.edsoo0.ru/8362220
0
®u3HUECKUI IPAKTUKYM I10 TEME
"M3MepeHne CuiIbl TOKa U HANPSHKEHUS
B LIETIH [TOCTOSIHHOTO TOKA MPHU MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX
145 U3MEPUTENIbHBIX NPHUOOPOB" WiIn }]?;I(SSJ:I;I;?:;{;ESIE 6436856
"3HAKOMCTBO C ITU(PPOBOM
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHHs PU3NIECKUX BEJTMUUH TIPU
MIOMOIIY KOMITBIOTEPHBIX 1aTYMKOB"
DU3NYECKUN TPAKTUKYM 110 TEME
146 "HM3y4eHrne HEpaBHOMEPHOI'O JBUKECHHUS bubnuoreka [IOK
C LIETIBbIO OMPEICIICHUS] MTHOBEHHOM https://m.edsoo0.1u/f6292f5f
ckopocTH"
Pu3HUeCcKUil IPAKTUKYM 110 TEME
"U3mepenne yCKopeHus pu
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
147 NBIDKECHUH 110 HAKJIOHHOH IUI0CKOCTH" Etil(isj?;l;fgigr(z}é 960b6ef
unu "MccnenoBanre 3aBUCUMOCTH My TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
nBIKeHuN"
148 DU3NYECKU TPAKTUKYM 110 TEME bu6mmoreka [IOK

"U3MepeHne yCKopeHus cBOOOIHOrO

https://m.edsoo.ru/d1ea2402




najgenus” win "M3ydenue IBrKeHus
Tesa, OPOIIEHHOTO TOPU30HTAIBHO"

149

DuU3HUECKUI IPAKTUKYM I10 TEME
"N3yueHne nBUKEHUS Tena Mo
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" win "MccnegoBanue
3aBUCHMOCTH Tepuojia oOpaleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Bbu6morexa [JOK
https://m.edsoo.ru/bef53514

150

Pu3HUeCcKUil IPAKTUKYM 110 TEME
"N3mepenHne paBHOICHCTBYIONIEH CHJITBI
IpU JBUKEHUH OpycKa M0 HAaKJIOHHOMN
miockoctu" i "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHKECHUS
OpycKa 10 HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €T0 MACCHI"

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

151

PuU3NUECKUH IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTU CHII
YOPYTOCTH, BOSHUKAIOIINUX B IPYKUHE U
PE3UHOBOM 00pa3sIle, OT UX
nepopmanuu wim "N3ydenne
JIBYDKEHUS CUCTEMBI TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepe3 JIETKUN
610K"

bu6nmoreka [JOK
https://m.edsoo.ru/b55b81al

152

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue ko3puirenTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUITCHTA
3apucumocT Frp(N)" min
"UccnenoBanue ABMKEHUSI OpycKa 1o

Bbu6morexa [JOK
https://m.edsoo.ru/b83b1607




HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
Koa(purmeHToM TpeHus" uiu
"N3ydyeHue IBM>KEHUS Ipy3a Ha Baly C
TpeHuem"

153

Pu3nUECKUi IPAKTUKYM 110 TEME
"UccnenoBanue ycaoBUil paBHOBECHS
TBEPAOrO TeJIa, UMEIOLIETO OCh
Bpaienus" win "KoHcTpynpoBaHue
KPOHIITEWHOB M pacy€T CHJI yIpyrocTH'
niu "M3yuenne ycToMunBOCTH
TBEPAOrO TeJIa, UMEIOIIETO MJI0Maab
onopsl"

Bbu6morexa [JOK
https://m.edsoo.ru/4a04f4{7

154

Pu3nUECKUi IPAKTUKYM 110 TEME
"HU3MepeHnne uMItyabca Tela mno
TopMo3HoMy nyTu" unu "U3mepenue
CHJIBI TATH, CKOPOCTU MOJEIIN
AJIEKTPOMOOHIISI ¥ MOIITHOCTH CHITBI
aru" unu "CpaBHEHUE U3MEHEHUS
HMMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nin "HUccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIPYTOM
B3aumozeiicteun" uinu "M3amepenue
KMHETHYECKOU SHEpPTUH TeJla Mo
TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edsoo.ru/8561fb28e

155

PuU3HUECKU IPAKTUKYM I10 TEME
"H3yueHne n30TepMHUECKOro Mmpolecca
(peKOMEH0BAHO UCTIOJIb30BaHUE

1 poBoi 1abopaTopun)" UIn
"N3ydyeHue u30XOpHOTO npolecca" uiu

bu6mmoreka [{OK
https://m.edsoo.ru/e0fe7e07




"N3yuenne nzobapHoro mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSHHS"

156

DuU3HUECKUI IPAKTUKYM I10 TEME
"U3MepeHne yneabHOM TeroéMKocTr"
nnn "HccnenoBanue mporecca
OCTBIBAaHHUS BellecTBa" WIN
"UccnenoBanue aanabaTHOTO
nponecca’ wim "M3yuenue
B3aUMOCBSI3H YHEPTUHU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIrepaTypbl KUTIEHUS )KUAKOCTEN"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

157

PuU3HUECKUI IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEH
WCTIAPEHUS KUJKOCTEN" HIIH
"U3mepeHue yaenbHOM TerIoThl
raByieHus apaa" win "M3ydenue
CBOMCTB HAaCBIIICHHBIX TApOB" MU
"N3mepenne abCcomOTHON BIaKHOCTH
BO3/lyXa U OLIEHKA MACChI ITapOB B
nomeniennn". N3mepenue

K03 puIeHTa TOBEPXHOCTHOTO
HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

Pu3HUeCcKUil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHust SHEpruu
3apsHKEHHOTO KOHJIEHCATOPA B DHEPTHIO
M3JIy4YEeHHs CBETOAMOA" UITN
"N3ydyeHue npoTeKkaHus TOKa B LIETIH,
coziepxaliei KonaeHcarop" uium
"Pacnipenenenue pasHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377




MOTEHIUAJIOB (HAMPSKEHUS ) IPU
HOCJIEI0BATEIbHOM COEIMHEHNN
KOHJIEHCAaTOpOB"

PuU3HUECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue cMEIIaHHOTO
COEJIMHEHHUS PE3UCTOPOB" WIH

159 "U3Mepenne yaenbLHOro COIpOTUBIIEHHS bubnmorexa [TOK
p }"' " p https://m.eds00.1ru/2b179d98
npoBoHukoB" nin "HMccnenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIPSHKEHUS JUTsI JIAMITBl HaKaJTuBaHHs "
DuU3HUECKUI IPAKTUKYM I10 TEME
"HaGmronenue anextponusza’ wim
"N3mepenue 3apsiga 0JHOBAJIECHTHOTO
noHa" win "MccnegoBanue Bbu6morexa [JOK
160
3aBUCHMOCTH CONPOTHUBIICHUS https://m.eds00.1u/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATyPhl" WIH
"CHsTHE BOJIbT-aMIIEPHOI
XapaKTepPUCTUKH Aroaa"
Pesepsueiil ypok. O0001IEeHNE U
161 CI/ICTEM&TI/ISE}IIIIIJI/ISI 3HAHWH I10 TEME bubmorexa LHOK
" " https://m.edsoo.ru/ed017d93
Kunematnka
Pesepsuriil ypok. O0001IEeHNE U
162 CI/ICTEMB.TI/ISZIIJ);I/IH 3HAHUH 110 TEME buGnnorexa [IOK
" " https://m.edso00.ru/3149956b
JuHamuka
Pesepsusblii ypok. O0001IEHIE U
163 CHCTI;MaTm:LI[)mI 3HAHUH 110 TEME bubnmorexa [IOK
" | https://m.edsoo.ru/0f9752ac
Crartuka TBEpaOro tena
164 PesepBHelit ypok. O6o01eHne 1 bubmuoreka [[OK

CHUCTEMAaTuU3alusa 3HAHUM I10 TEME

https://m.edsoo.ru/6¢0df9cc




"3aKOHBI COXpaHEHUs! B MEXaHUKe"

PeseprubIil ypok. O6001eHIE 1

CHCTeMaTH3aIvs 3HaHUH 110 TeMe bubmuoreka [JOK
165 y 1
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON https://m.edsoo.ru/de148976
teopun"
Pesepsubiil ypok. O0001IEHNE U
P P iII bubmuoreka [{OK
166 cUCTEMATHU3aIUs 3HAHUH 10 TEME 1
https://m.edsoo.ru/0bcc77¢l
"Tepmonunamuka. TerioBble MalTUHBL"
PesepBHblit ypok. O0001IEHNE U
CUCTEMAaTHU3allMs 3HAHUH 110 TEME bubmuorexa [JOK
167 " 1
ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5¢c91
®dazoBble Iepexoan"
PesepBHblii ypok. O0001IEHNE U
168 CI/ICT];e)MaTI/BE}l] pI/ISI 3HaHI/II;IH 0 TeEME 1 bubmmorexa TIOK
" 8 " https://m.edsoo.ru/f2381c0c
DIEKTPUIECKOE TI0JIe
PesepBHEbIil ypok. O0001IIEHNE U
169 CI/ICTIe)MaTmz ppm 3HAHWUH 110 TEME 1 bubmorexa LOK
" Ij . " https://m.edsoo.ru/3caebdal
IToCTOSIHHBIN TEKTPUICCKUN TOK
Pesepsuriil ypok. O0001IEeHNE U
170 CI/ICTIe)MaTI/I?,:pI/ISI 3gagui mo teme "Toku 1 buGnnorexa [IOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpeaax
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KIIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoasnbie | IlpakTudecku
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoTbI e padoThbl
pecypchl
BzaumogeiicTBHE MOCTOSHHBIX
1 MarHuTOB U MMPOBOJIHUKOB C TOKOM 1 bubmorexa HOK
pOBOA ) https://m.eds00.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHON MHIYKIIHUU.
2 IIpun pI/IH CYIIEPHO3H I/II?II MarHUTHBIX 1 bubmorera [TOK
p UH ynep H . https://m.edsoo.ru/4clabecb
nosiei. JImuHuu MarHUTHOM MHIYKIIMH
3 MarsuTHO€ 1oJje NpOBOJHUKA C | bubmuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U | bubmmoreka [IOK
MOy /b https://m.edsoo.ru/26d9c5ba
Bbu6morexa [JOK
5 P 1
CLICHHC 3a1ad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. | bubnuoreka LIOK
DNeKTpOU3MEpPUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBiieHUE U
7 MOAyJb. JIBU>KEHHE 3apsKEHHON ) bubnuoreka LIOK
YacTULBI B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bu6nmoreka [JOK
8 P 1
CLICHHE 3a1aq https://m.edsoo.ru/504e98¢c7
bu6mmoreka [JOK
9 Pabora ¢ Jlopenma 1
Ta CHIBL JLOpCHI https://m.edsoo.ru/d518bedb




bu6mmoreka [{OK

10 Pemterrie sazat https:/m.edso0.ru/93617bd9
MarsauTHO€ 1oJIe B BEIIECTBE.
11 deppoMarHeTHKy, napa- u bubmorera [JOK
pp » 11ap https://m.eds00.ru/30£f9608
JraMarHeTHKU
OCHOBHBIEC CBOMCTBA
12 dbeppomarnetukoB. [Ipumenenne bubmorexa [JOK
PP P https://m.edso00.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenue 3amay no reme "Marautaoe bu6mmoreka [JOK
moJjie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amad mo reme "MarautHoe bubnuoreka [IOK
moje" https://m.edsoo.ru/41c4ae8a
SIBiIeHME HIIEKTPOMArHUTHOM
15 naAyKIud. [IoToK BeKTOpa MarHUTHOM bubmorera [JOK
Y. p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6mmoreka [{OK
16 DAL munykumn https://m.edsoo.ru/48150bd8
17 3aKOH IEKTPOMArHUTHOW MHIYKIVH bubmmoreka [IOK
®Dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpuueckoe none. Toku bubnmoreka [JOK
dyxo https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMK B ABMKYIIIUXCS bubnnoreka [JOK
IIPOBOJIHHUKAX https://m.edsoo.ru/0235¢c02
Bbu6mmoreka [JOK
2 P
0 CILICHHE 31t https://m.edsoo.ru/4dfda618
bu6nmoreka [JOK
21 IT
pasuio Jlenua https://m.edsoo.ru/bbec22726
22 NunyxruBHOCTh. KaTtymka bubmmoreka [IOK




WHAYKTHBHOCTHU B LCIIHM ITOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SBnenue camounaykiuu. IC bubmuoreka [JOK
CaMOWHTYKITAN https://m.edsoo.ru/7ee60cal
24 OHeprus MarHUTHOTO TOJIS KaTyLIKU C bubnuoreka LIOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3c0ad11
bu6mmoreka [JOK
25 Pemenue 3ama
tenm s https://m.edsoo.ru/88{69d2b
O00011IeHE U CUCTEMATH3AIIUS Bubmiorexa HOK
26 . " " https://m.edsoo.ru/7648402
3HaHMUI 10 TeMe "DIEeKTPOIMHAMUKA 5
7 KonTponbhas pabora no teme bubmmoreka [IOK
"OnexkrpoaguHamMuka" https://m.edsoo.ru/8ae09b98
KomnebarensHas cucrema. CBoOO HEIE
28 KkoJiebanus. ['apMoHnyeckue bubmnorexa [IOK
-1 ap https://m.edsoo.ru/7c1db385
KOJIeOaHus
29 Kunemarudeckoe v TMHAMUYECKOE bubmuoreka [JOK
OIMCAaHUE KOJIEOATENBHBIX ABUKEHUNA https://m.edsoo.ru/87¢e9498
DHepreTuueckoe onucanue. BeiBoa
IUHAMHAYECKOTO OIMUCAHUS
30 rapMOHHYECKHUX KOJIEOaHUN U3 UX bubmmorexa TIOK
p https://m.edsoo.ru/e3¢99692
SHEPTeTHUECKOTO U KHHEMATHYECKOTO
OIMCaHUI
bu6mmoreka [IOK
31 Ammuryna u dasa koirebauuii
YA P https://m.edsoo.ru/7a0c439a
32 [Tepuon 1 yacToTa KoJIeOaHMIA. bu6mmoreka [JOK

[Teproa ManbIx cBOOOTHBIX
KoJIe0aHnil MAaTEMAaTHYECKOTO

https://m.edsoo.ru/e0399319




MasTHHKA. [lepro cBoOOTHBIX
Kose0aHuil Mpy>XKMHHOTO MasiTHUKA

3aryxaromue KoeOaHus.

bubmuoreka [JOK

33
Boinyxnennsie kosnebanus. Pezonanc https://m.edso0.ru/72¢93d09
bu6mmoreka [JOK
4 A
3 BTOKONICOANNA https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3ama4 https://m.edsoo.ru/addeec71
https://m.edso0.11/756123¢5
Ypok-koHpepeHnius "MexaHUYeCKue
36 KoJIeOaHHS B MY3BbIKAJTbHBIX bubmorexa HOK
3, https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06o001IeHre U CUCTEMATU3 AL
37 3HaHWH M0 Teme "MexaHndecKkue bubmorexa HOK
" https://m.edsoo.ru/eb84182f
KoJieOaHms
13 DNEeKTPOMarHUTHBIC KOJICOaHNSI. bubnnoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTY AbI
39 3a I:[ z KOHJICHCATOpa C aMILIUT ()y; bubmorera [JOK
P A p A https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B KOJI€0aTEILHOM KOHTYPE
40 3aKOH COXpaHEHUs YHEPTUHU B bubmuorexa [JOK
UjeanbHOM KoJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromniye 3JeKTPOMarHUTHBIC
41 K0H3é6aHI/III$II Boix nip €HHBIC bubmmorexa [JOK
' YA https://m.eds00.ru/5¢668619
3JIEKTPOMArHUTHBIE KOJIeOaHMsI
[lepemennslii Tok. Pesucrop u bubnuorexa LIOK
42 KOH/JICHCATOP B LIEHU IIEPEMEHHOTO https://m.edsoo0.ru/8483615

TOKa

2




KaTYH_IKa HHAYKTUBHOCTHU B LCITU

bu6mmoreka [JOK

43
MIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma JJ1st SJIEKTPUIECKON 1Ienu bubnmoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MomHOCTh TEPEMEHHOT0 TOKA.
45 AMIIINTYIHOE U AEUCTBYIOIIEE bubmmorexa [IOK
ya A yrom https://m.edsoo.ru/lcac6bedc
3HAUYE€HUE CUJIbI TOKA U HATIPSIKEHUS
46 Pe3onaHc B 2JIEKTpUUECKOH IIETTH bubmnorexa [IOK
P H https://m.edsoo.ru/087506df
bu6mmoreka [JOK
4 P
7 CLICHHC 33124 https://m.edsoo.ru/al6836a4
N neanpuenif Tpancdopmarop.
48 HHOI/IBBO CT]:I(; He(be paqa I/Ip buGnnorexa [IOK
p A - Tepelt o https://m.edsoo.ru/f97418ae
MOTpeOICHUE IEKTPUUECKOW SHEPTUH
DKOJIOTUUECKUE PUCKHU TTPU
MIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JIBT Jia[ I/ICHOJ‘IL3(;[]§)aHI/I§Ip bubmnorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JEKTPOIHEPTHH B TOBCEAHEBHOM
JKU3HU
bu6mmoreka [JOK
50 P
CLICHHE 33124 https://m.edsoo.ru/ee6677ed
bubmuoreka [{OK
51 P
CLICHHC 3a1ad https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATH3AIIUS
52 3HAHUH 110 TeMe "DIEeKTPOMArHUTHEIE Eubmiorexa OK
p https://m.edsoo.ru/401024a9
KoJiebanus"
53 MexaHn4ecKue BOJTHBI. bubmuoreka [JOK

XapaKTepI/ICTI/IKI/I MEXaHNYCCKHUX BOJIH

https://m.edsoo.ru/a58e109f




bu6mmoreka [{OK

54 i
CBoiicTBa MEXaHMUYECKUX BOJH https://m.edsoo.ru/d9ae1 000
bubmuoreka [JOK
55 3Byk. X
BYK- AapariepHCTHN sByKa https://m.edsoo.ru/138b6£09
56 Wudpa3syk u ynprpassyk. lllymoBoe bubnuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.eds00.ru/7380038f
bu6mmoreka [IOK
5 P
! cHcHie sanad https://m.edsoo.ru/cfd918bf
58 ONEKTPOMAarHuTHbIE BOJIHBI. bubmmoreka [IOK
N3nydenue 31eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
OHeprus IEKTPOMAarHUTHBIX BOJIH. bubnmoreka [JOK
59 .
CBoiicTBa 3J1IEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 37eKTpOMarHUTHBIX bubmmorexa [JOK
p p https://m.edsoo.ru/49bel{9e
BOJIH B TEXHHUKE U OBITY
[IpuHuuUnB pagnocBs3u U
61 TeJIeBUIcHUs. Pajinoiokanusi. bubmuoreka [JOK
DONEeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/996f118
OKpYKaroIIeH cpeabl
2 KoHnTtponbHas paboTa mo teme bubnuoreka [IOK
"Konebanust 1 BOTHBI" https://m.edsoo.ru/4{7985a0
63 CaerT. 3aKOH MPSMOJMHEHHOTO bubnuorexa [IOK
pacrpocTpaHEeHUs CBETA https://m.edso00.ru/f9566406
Pemenue 3a1au Ha npuMEHEeHHE
64 3aKOHA MPSIMOJIMHEHHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaio. bubnnoreka [IOK

Coepuueckoe 3epkaio

https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTETBHBIN MOKA3aTeNb

66 npenomiieHus. [1onHoe BHYTpeHHEE bubmorexa LOK
P ’ . yp https://m.edsoo.ru/bc2e55¢cd
otpaxeHnue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3agau Ha npuMEHEHE
67 3aKOHOB OTPAXEHUS U IIPEIIOMIIEHUI bubmmorexa LOK
P p https://m.eds00.1ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
. bubmuoreka [JOK
68 cBeta. CI0KHBINA cocTaB 0eIoro cBera.
https://m.edsoo.ru/d8elc3be
IIBeT
bubmuoreka [JOK
JInn3zel. @OKyCHOE PacCTOSIHUE U
69 https://m.edso0o0.ru/6044135
OINITHYECKAS CHJIA JIMH3EI 9
70 [TocTpoenue n3obpaxeHuit B TMH3aX U bubnuoreka [IOK
UX cCUCTeMaX. YBeIIMYEeHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha noctpoeHue
71 N300paKEeHNI, OJIYIAEMBIX C buGnnorexa [IOK
p ’ y https://m.edsoo.ru/5a868109
IIOMOIIIBIO JIAH3
72 I'ma3 xax onTryeckas cucreMa buGnnorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
73 IPUMEHUMOCTH re(l))MeT HYECKOH bubmnorexa [IOK
p p https://m.edsoo.ru/cd174al10
OITUKU
74 CKopoCTh CBETa U METO/IbI €€ bubnuoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
b K
75 Hucniepcus ceera nomiorexa LO

https://m.edsoo.ru/lel6cchbe




bu6mmoreka [{OK

76 Murepdepenus ceera https://m.edsoo.ru/5fc0c638
KorepeHTHble HCTOUHUKHU. Y CIIOBUS
77 HAOIIOICHUS MAKCUMYMOB U bubmmorera [JOK
A y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [JOK
78 Pemenne sanay https://m.edsoo0.1ru/3061de2b
bu6mmoreka [JOK
79 II
pHMEHEHHE MHTEpdepeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Audppaxuus ceera https://m.edsoo.ru/12ed04b5
8 HudpakimonHas peméTka. Y cioBue bubnuoreka [JOK
HaOII0/IeHUS TTIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 P
clichie safad https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Honspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 P
cliehie safad https://m.eds00.1ru/c56¢8158
85 CBeTOBBIE IBIECHUS B IIPUPOJIE bubmmorera [JOK
PHpOA https://m.edsoo.ru/0b36363d
26 O06o001IeHNEe U CHCTeMaTH3aIUs bubmuorexa [JOK
3HaHuH 1o Teme "Onrtuka" https://m.edsoo.ru/8a14748b
%7 KonTponbhas pabora no teme bubmmoreka [IOK
«Ornruka» https://m.edsoo.ru/82315dd4
88 ['panuubl TPpUMEHUMOCTH bubnmoreka [JOK

KJIACCUYECKOI MEXaHUKH. 3aKOHBI
SHGKTpOI[I/IHaMI/IKI/I )41 HpI/IHIII/IH

https://m.edsoo.ru/c9bd77¢cb




OTHOCHUTCIBHOCTHU

[TocTynatel cienuanbHOM TEOPUU

bu6mmoreka [JOK

89
OTHOCHUTEINBHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepBail. [Ipeo6pazoBanus Jlopenua.

90 VYcioBre NpUYMHHOCTH. bubnnoreka [IOK
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amensieHre BpEMEHH U COKpaIleHUE
JUTUHBI

91 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOM bubnuoreka [JOK
YaCTUILbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPTUen U

92 HUMITYJIbCOM PEJIATUBHUCTCKON YaCTHUIIbI bubmmorera [JOK

Y P Hel- https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBeCHOE TEMIOBOE M3ITyYEHHUE bubmmorexa HOK
Y https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
94 3 B
AKOM CMCIICHHA BHHA https://m.edsoo.ru/1c5{f752

95 I'umore3a M. Ilnanka o KBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [JOK

o6 DHeprIA M MMITYITEC (OTOHA https://m.edsoo.ru/7fb307ec

97 dororpdext. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl poTodhdekTa https://m.eds00.ru/8c68e5b9
YpaBHeHue DUHIITEHA 111

98 dotorddekra. "KpacHas rpanuma" bubmorexa LHOK

P p https://m.edsoo.ru/01ef4556
dhoTtorddexra

99 Hasnenue cera. OnwiTh [1. H. bubmuoreka [JOK




JleOGeneBa

https://m.eds00.ru/64b4f966

bu6mmoreka [JOK

100 BoHOBBIE CBOICTBA YaCTHIL https://m.edsoo.ru/f59cfeec
Boaubl ne bpoitns. [{nvHa BOJIHEI 1@
101 b OI\/'IJ'ISIII[/I aI;Me BI §6nacm " buommorexa LIOK
p p p N https://m.edsoo.ru/5df8bafl
JIOKATM3aIIAN JIBIKYIICHCS YaCTHIIBI
102 KopryckynsipHO-BOJIHOBOH JTyanv3m bubmmorexa [IOK
PHyCKy AP Y https://m.edsoo.ru/8ccabb2a
103 Judpaxius 37eKTPOHOB Ha bubmmoreka [IOK
KpUCTauiax https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHuit B MUKpOMUPE.
104 COOI’;IHS)HIGHI/ISI Hel())H e eJIéHH(fCTef/'Ip bubmmorexa [JOK
N et https://m.edsoo.ru/65783dec
IeiizenOepra
bu6nmoreka [JOK
105 Pemerne rpaduueciux sanas https://m.edsoo.ru/e70195bd
N bubmuoreka [IOK
106 Petierie pacuCTHbIX 3a1ax https://m.edsoo.ru/ee9b3182
KonTponbhas padbota no temam:
107 "OcnoBbl CTO", "KopmyckynspHo bubmmorexa [IOK
N T PHyCRyIp https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJiu3M
OMNBITHI IO UCCIIEIOBAHUIO CTPOEHUS
108 atoma. [InanerapHast Mozielib aToma bubmmorexa [JOK
) P A https://m.edsoo.ru/312b750a
Pesepdopna
bubmuoreka [JOK
109 IT b
OCTYATHL bopa https://m.edsoo.ru/404dfa%a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnuoreka [IOK
JSHEPTUM aTOMa BOJIOpOaa https://m.edsoo.ru/cf74bl 1a
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnuoreka [JOK




HU3ITy4YCHUC CBETA

https://m.edsoo.ru/f945d85c¢

112

Jlazep

bu6mmoreka [JOK
https://m.edsoo.1ru/2288a0c4

113

Hyxknonnast Mogens snpa
['eitzen6epra-MBanenko. 3apsng u
MaccoBOe 4uciIo sapa. M3oTomsl.
PanuoakTuBHOCTH

bu6morexa [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH painOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. BiusHue
PaAMOaKTUBHOCTH Ha KHUBbBIE
opranu3Mmsl. [lozumerpust

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprust CBA3HM HYKJIOHOB B sifIpe.
SAnepusie cuibl. J{edekt Maccer sapa.
Snepusle peakuuu. SnepHele
peakTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSJICPHOTO CHHTE3A.
DKOJIOTrM4ECKHE aCleKThl pa3BUTHSA
AJIEPHON SHEPTETUKHU

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

116

Meroasl peructpanuu u
HCCTIE0BaHUS JIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOIECHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtannapTHOI
Mozenu. KBapk-TiirooHHast MOJIEITh
aJpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTaHIapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuacTBO pruzmueckon

bubmuoreka [JOK
https://m.edsoo.ru/c026fd37




KapTHUHBI MUpa

OTaIbl Pa3sBUTHA aCTPOHOMMUMU.

bu6mmoreka [JOK

118
3HaueHUE aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTH 3aKOHOB (PU3UKH IS
119 00BSICHEHUSI PUPOJIBI KOCMUYECKHX bubnuoreka LIOK
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHX https://m.edsoo0.ru/39¢44028
HCCIIEI0BAaHUI
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PAUOTEIECKOIIEI Bubmorexa OK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 38é3mH0r0 HeOa. Co3Be3nus,
121 SIpPKUE 3BE31bl, IUIAHETHI, UX BUAMMOE bubmmorexa [OK
p AR ’ g https://m.edsoo.ru/aac588eb
JBUKCHHE
Conneunas cucrema. CoHIe.
122 ConnevHast akTUBHOCTh. lcTOUHHK bubmorexa HOK
o https://m.edso0o.ru/22748eb4
sHeprun ConHIa U 3BE3]
3BE31IBI, UX OCHOBHEIC bu6nmoreka [JOK
123 XapakTepUCTUKU. Jlnarpamma https://m.edsoo0.ru/4216994
"CrIeKTpaJIbHBIN KJ1acc — CBETUMOCTD" 4
124 3Be3/1bI TJIABHOM MOCIIEI0BATEILHOCTH bubmmorexa LIOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee ctpoeHue 3BE3 1.
125 CoBpeMeHHbIe NPeACTaBIEHUS O bubnuoreka LIOK
MPOUCXOKACHUH U 3BOJonnK ColtHIa https://m.edsoo.ru/d09da494
M 3BE311. DTambl )KU3HU 3BE3]
Muneunsiii Ilyte — Hama I'anakTuka.
N bu6mmoreka [JOK
126 Tunel ranaktuk. YEpHbIE ABIPHI B

AApax rajJakTHUkK

https://m.edsoo.ru/7cd10a0a




Bcenennas. Paciumpenne BeeneHHOI.

bubnuoreka [JOK
127 3akoH Xa66ma. Teopust bosboro httos://mLe dsogru dbdfoda
B3pbIBa. PennkroBoe u3nydenue
MacmrabHast ctpykTypa Beenennoit. bubnuoreka [IOK
128
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnbie mpo6iieMbl aCTPOHOMUU buommorexa LIOK
https://m.edsoo.ru/d37d9ffe
@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnemoBanue MarHUTHOTO ITOJIS
MOCTOSIHHBIX MAarHUTOB" UK
130 "UcciienoBaHue CBOICTB bu6nmoreka [JOK
(dheppomMarHeTHKOB" HITU https://m.edsoo.ru/67361aef
"UcciaenoBanue IeCTBUA
[IOCTOSIHHOT'O MarHUTa Ha paMKy ¢
TOKOM"
@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amrepa wiu
131 "N3y4yeHne 3aBUCUMOCTH CHJIBI bubmmoreka [IOK
Awmmnepa OT cuiIbl TOKa" HIIH https://m.edsoo.ru/fcae91e9
"OnpeneneHre MarHUTHOW WHIYKITUU
Ha OCHOBE U3MEpPEHUS CUIIbI AMrepa"
DuU3HYECKUI PAKTUKYM 110 TEME
"HccnenoBaHue SIBICHUS
132 3JIEKTPOMAarHUTHOW MHAYKIMU" WIN https://m.edsoo.ru/c36658da
"OnpeneneHre UHIYKIUH BUXPEBOTO
MarHuTHOTO ToJis"
133 @uU3HYECKUI IPAKTUKYM 110 TEME bubmmoreka [IOK

"NccnenoBaHue IBJIEHUS
camouHaykipn" win "COopka MoaeIH

https://m.edsoo.ru/b81b6391




3JIEKTPOMArHUTHOTO TeHepaTopa”

134

@u3nYeCKHil NPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHui HUTSIHOTO U IPY>KMHHOTO
MasiTHUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

135

@U3HUYECKHI IPAKTUKYM 110 TEME
"TIpeoOpazoBaHre YHEPTHH B
MPYKUHHOM MasiTHUKE"

Bbu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

136

Ou3nYecKii MPaKTUKyM O TeMe
"NccnenoBaHue NEPeMEHHOTO TOKA
yepe3 NoCIeJ0BaTENbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3uctop”
win "HccnenoBanue paboTs
HMCTOYHUKOB CBETA B IICTIH
IIEPEMEHHOT0 TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

137

PuU3HYECKU IPAKTUKYM 110 TEME
"N3yueHune napameTpoB 3ByYKOBOM
BOJIHBI"

bubmuoreka [{OK
https://m.edso0.ru/b100661a

138

DU3NYECKUI TPAKTHUKYM I10 TEME
"M3MepeHue nokaszarens mpeIoMIeHHs
crexina" uinu "[lonydenue
M300paKeHMs B CHCTEME U3 TUIOCKOTO
3epKajia U JUH3BI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

DU3UYECKUI TPAKTUKYM I10 TEME
"HccenoBanre 3aBUCHMOCTH
(hOKyCHOTO paccTOsIHUS OT BEIIECTBA
(Ha MpUMepe KUIKUX JIMH3)" UITn
"U3mepeHne PoKyCHOTO pacCTOSHUS
paccenBarOUUX JUH3"

bubmuoreka [{OK
https://m.edsoo.ru/b879fb3f




140

@u3HYECKHl NPAKTUKYM IO TEME
"HaGnronenue audpaxiuu,
nHTEepEPEHITNN 1 TIOJIIPU3AIITT
ceera"

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

141

®uU3HYECKHUI NPAKTUKYM 110 TEME
"OnpenesneHre UMITYJIbCa U SHEPTUH
PEIATUBUCTCKUX YacTHIL (TI0
(dhoTorpadusaM TPEKOB 3apSHKEHHBIX
YaCTHI] B MArHUTHOM T110J1€)"

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

142

@u3nYeCKHil NPAKTUKYM 110 TEME
"N3mepenue noctossHHOM [Inanka Ha
OCHOBe mccienoBanus Goroaddexra"
niu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpspkeHus"

bu6nmoreka [JOK
https://m.edsoo.ru/eb916{82

143

@uU3HYECKHI IPAKTUKYM 110 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOr0 aTOMapHOI0 BOJIOpOAa
U U3MepeHue noctossHHo Pundepra"

Bbu6morexa [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKUI IPAKTUKYM 110 TEME
"NccnenoBanue paiioakKTUBHOTO
(oHa ¢ UCTIOIB30BaHUEM JTI03UMETpA"
wn "M3ydenue nornouienus o6era-
YacTHI[ aJTFIOMUHNEM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabeb6e

145

DuU3NYECKUN TPAKTUKYM I10 TEME
"HaOnroenus 3BE3AHOTO HEOA
HEBOOPY’KEHHBIM IJ1a30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
IPWJIOKEHUH JJIs ONIpEAEIIECHUS

bubmuoreka [JOK
https://m.edsoo.ru/1072021¢




MOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOTro MoyIapus 1
sipkue 3BE3b1" unu "Habmonenus B
teneckon JIyHbl, IJIaHET, TYMaHHOCTEH
M 3BE3JIHBIX CKOIJICHUH"

O0600I11IeHNE U CUCTEMAaTHU3aLIUs
3HaHuil. Ponb Gu3uku u acTpoHOMHH B

bu6mmoreka [IOK

146 3KOHOMI/I‘—I€SKOI/I, TeXHOH?FquCKOH, httns:/m.edsoo.ru/ad6ddeed
COIMAIBHON M ATHYECKOH cdepax .
JeTeIIbHOCTH YeJIOBEKa
O0001IeHrEe 1 cCUCTEMAaTA3 Al
147 3HaHuil. Posb 1 MecTo Gpusuku u bubnmoreka [JOK
aCTPOHOMUU B COBPEMEHHOW HAYYHOMU https://m.edsoo.ru/18f19f7¢
KapTUHE MHpa
O0001IeHNE U CHCTEMATH3AIUS
3HaHui. Ponb ¢pusnueckoii Teopun B
OPMHPOBAHUH MPEACTABICHUH O
148 gnl;)nqilcoﬁ KapTEIHe MHpa, MECTO buommorexa LIOK
. https://m.edsoo.ru/e7d400f4
(u3nyecKoil KapTUHBI MUpa B 00ILIEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUN O TIPUPOJIC
149 O06o001IeHre U CUCTEMATU3 AL bubmuoreka [{OK
3HaHui o reme "Kunemarnka" https://m.edsoo.ru/b032fcdb
150 O000I11IeHNE U CUCTEMATH3ALIUS bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O0600I11IeHIE U CHCTEMATH3aLIUS bu6mmoreka [IOK

3HaHu# 1Mo Teme "Iunamuka"

https://m.edsoo.ru/2dtbafc5




O00011IeHEe 1 CUCTEMAaTH3 Al

152 3HaHuH 110 TeMe "CTaTHka TBEpIoTro Bubmiorexa IIOK
" PA https://m.edsoo.ru/3cca482e
Tena
O00011IeHEe 1 CUCTEMAaTA3 Al
153 3HAHUH 110 TeMe "3aKOHBI COXPAaHEHUS Bubmrorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O00011IeHE U CUCTEMATH3ALIUS
154 3HaHu# 110 TeMe "OCHOBEI Bubmzorexa HOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
O00011IeHE U CUCTEMATH3AIIUS
155 3HaHuH 110 TeMe "TepMoauHaMuKa Bubmzorexa HOK
P A ' https://m.eds00.ru/c63f7¢10
TennoBbie MaIlIMHEI
O0001IeHEe ¥ cUCTEMaTH3aIIHUS
156 3HaHUU 110 TeMe "ArperaTHble bubnuoreka [IOK
cocTosHud BemecTtBa. Da3oBEIe https://m.edsoo.ru/1d36b5bl
nepexon!"”
O00011IeHEe 1 cCUCTEMAaTH3 Al
157 3HAHHUH 110 TeMe "DIEeKTpUIecKoe Bubmiorexa IIOK
: P https:/m.edsoo.ru/3bf0defo
noJe
O00011IeHrEe 1 cCUCTEMAaTA3 Al
158 3HaHui 110 Teme "lI1oCTOSIHHBIN Bubmrorexa LIOK
o " https://m.edsoo.ru/71453ee6
AIEKTPUUECKUHN TOK
O00011IeHE U CUCTEMATH3ALIUS
159 3HaHu# 110 TeMe "TOoKM B pa3In4HbBIX Bubmzorexa HOK
" P https://m.edsoo.ru/3d40077a
cpemax
160 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUH 110 TeMe "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
161 PezepBHblit ypok. O0001IeHNE U bubnuoreka LIOK




CUCTEMATH3AaIN 3HAHUH 10 TEME
"DneKkTpoMarHuTHas HHIyKIus"

https://m.edsoo.ru/053e2248

PesepBHeIit ypok. O600IeHNE 1

162 cUcTeEMaTH3aIMs 3HaHUI 10 TEME buGnnorexa [IOK
" 1 " https://m.edsoo.ru/d6310bfd
MexaHudeckue KojieOaHust
PesepBHsblil ypok. O0001IMIEHNE U
163 CI/ICTI;MaTI/IBZ pym 3HAHUH 10 TEME buGnnorexa [IOK
H https://m.edsoo.ru/5e2bb83d
"DeKTpOMarHuTHbIE KoyieOaHus"
PezepBHblit ypok. O00011I€HNE U
164 CHUCTEMAaTHU3alUs 3HAHUM 110 TeME bubmuorexa [JOK
"MexaHn4eCKUE U 2JIEKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJTHBI"
PesepsHElil ypok. O000IIEHNE U
165 CHCTIe)MaTmZ pl/m 3HAHUHU II0 TEME bubmmorexa TIOK
" " H https://m.edsoo.ru/52ad1603
OnTuka
PesepsuElil ypok. O000IIEHNE U
166 CI/ICTIe)MaTI/I?,'Z pHsI 3HAHUHU II0 TEME bubmorexa LOK
5 https://m.edsoo.ru/Sbeclc65
"OcHoBrl CTO"
PesepBHsblil ypok. O0001MIEHNE U
167 CI/ICTIG)MaTI/I?,Z pHsI 3HAHUHU II0 TEME buGnnorexa [IOK
) & N https://m.edsoo.ru/f7¢59d38
'KopnyckynsipHo-BoIHOBOM ayanu3m”
PesepBHsblil ypok. O000IMIEHNE U
168 CI/ICTI;MaTI/IBZ pym 3HAHUH 10 TEME buGnnorexa [IOK
H https://m.edsoo.ru/1f511654
"®uzuka aroma"
PezepBHblit ypok. O0001I€HNE U
169 CHUCTEMAaTHU3alUs 3HAHUM 110 TeME bubmuorexa [JOK

"®u3nKa aTOMHOTO siApa U
3J€MEHTapHbIX YyacTul'"

https://m.eds00.ru/905¢5ce0




170

PesepBubIil ypok. O6001eHIE 1
CHCTEMaTH3allus 3HAHHU TI0 TEMe
"DnemMeHThl acTpoPu3uKu"

bubmuoreka [JOK
https://m.edsoo0.ru/2bfth94c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
NPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

10.1

JleMOHCTpHUpOBaTh HA MPUMEPAX POIb U MeCTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOIN HayYHOUM KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
U TEXHOJIOTUH, B MPAKTUYECKOU IEATEIbHOCTH JII0IeH

10.2

Y4uuThiBaTh TpaHULBI TPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJeNeH:
MaTepuaibHasi TOUKa, MHEepIHalbHasl CUCTeMa O0Tcuéra, abCOIIOTHO TBEPI0E
TEJNOo, UAeabHBIN Ta3; MOJIETN CTPOSHHS Ta30B, )KUIKOCTEH U TBEPABIX TeT,
TOUYCYHBIN JIEKTPUUECKUI 3aps]] — MPU pellieHnu GU3NYECKUX 3a/1a4

10.3

PacnioznaBath pusnveckue sBieHus (MPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJSIPHO-KHHETHYECKOW TEOpUU  CTPOEHUS
BEIIECTBA M DJCKTPOJMHAMHUKH: PABHOMEPHOE M PaBHOYCKOPCHHOE
NPSIMOJIMHEHHOE JBW)KCHHE, CBOOOJHOE TIAJCHWE TeJ, JBIDKCHHE II0
OKDPY>KHOCTH, HMHEpIHWs, B3aumojeiictBue Tten; auddysus, OpoyHOBCkoe
JBU)KEHUE, CTPOSHHE KUIKOCTEH M TBEPHBIX TEN, H3MEHEHHE 00BhEMa Tel
npyd HarpeBaHuu (OXJIQXKIIECHHH), TEIJIOBOC paBHOBECHE, HCIIAPCHUE,
KOHJICHCAIIWs, TUTABJICHHE, KPUCTAJUIN3AIUs, KATICHHE, BIAXKHOCTh BO3yXa,
MOBBIIIICHUE aBIICHUS ra3a MPU €ro HArpeBaHUH B 3aKPBITOM COCY/IE, CBS3b
MEXy TapaMeTpaMH COCTOSHHS ra3a B M30IPOIECcCax; dICKTPU3aIUs Ted,
B3aMMOJICICTBHE 3apsIOB

10.4

OnuceIBaTh MEXaHUYIECKOE JABWIKCHUC, UCIIOJIb3Y (bmnqecxne BCJIIMYHHBI:
KOOpJAHWHATa, IyTh, IICPEMCIICHUC, CKOPOCTh, YCKOPCHUC, MaCCa TCJia, CUJIA,
HMITYJIbC TE€JIa, KHHETUYCCKAsA OHCPIrudA, IMOTCHUOUAJIbHAsA OSHEPIH:d,
MEXaHUYICCKasd pa60Ta, MCXAaHUYCCKasA  MOINHOCTb, TIIpHU  OIKMCAHUH
IMpaBUJIbHO TPAaKTOBATb (1)I/IBI/I‘ICCKI/II71 CMBICJI HCIIOJIB3YEMBIX BCJIMYHUH, HX
0003HAYCHHUS U CAWHUIbI, HAXOOUTb (I)OpMy.]'IBI, CBA3bIBAONINEC JaHHYHO
(1)I/I3I/I‘ICCKYIO BCJIIMYNHY C APYTUMU BECIMYNHAMU

10.5

OnuceiBaTh M3y4YEHHbIE TEMJIOBbIE CBOWCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCHOJB3Ys (PU3NYECKHE BETUYMHBI: JaBJIEHUE Ta3a, TeMIlepaTrypa, CpeaHss
KHHETHYecKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYI,
CPEIHEKBAJIpaTU4HAs  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHss 3Heprusi, pabora raza, Ko3(QQHUIUEHT MOJE3HOrO IEHCTBUSA
TEIJIOBOTO JBUTraTesIsl; IPU ONMCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI UCHOJB3YEMBIX BEIWYHMH, UX OOO3HAUYEHUS U €IUHHIIBI, HAXOJIUThb
(GopMyIbl, CBS3BIBAIONINE AAHHYIO (U3MYECKYIO0 BEIMYUHY C JAPYTMMHU
BEJIMYMHAM

10.6

OnunceiBaTh  W3Y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U




JNEKTpUYEeCcKUe SBIEHUS (TPOIECChl), UCMONb3Yysl (GU3NYECKUE BEITUYUHBI:
UIEKTPUUECKUIM  3apsifl, 3JIEKTPUUYECKOE TI0Jie, HamNpsHKEHHOCTh IO,
NOTEHIIHAN, Pa3HOCTh IMOTEHIIUAJIOB; IIPU OIMMCAHUY MIPABUIBHO TPAKTOBATh
(GU3UUECKUil CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €MHULIBI;
yKa3bplBaTh (DOPMyYJIbl, CBA3BIBAIOILIME JAHHYIO (U3HUECKYIO BEJIMYHMHY C
JpYTMMH BETUYUHAMU

10.7

aHAJIM3UPOBaTh (PU3UYECKUE TIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (pU3ndecKue
3aKOHBI M TMPUHIMIBL: 3aKOH BceMupHOro tarotenus, I, II u Il 3axoHbI
HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrUH, 3aKOH COXpaHEHUS
UMIYyJbCa, MPUHIUN CYNEPHO3UIMH CHUJ, TMPUHIUI PABHOIPABHUS
MHEpPLUUATbHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO
CTpPOCHHsI BEIIECTBAa, Ta30BbIE 3aKOHbBI, CBA3b CpEIHEH KUHETHYECKOM
SHEPruu TEIUIOBOTO JIBIXKEHUS MOJIEKYJ ¢ aOCONIOTHOW TeMIlepaTypow,
NEpPBbI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna, 3akoH KyroHa; mpu 3TOM paszinuaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M yCIOBHUS (TpaHUIlbI, 00IACTH)
MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIE TPHUHIMIMBI JEHCTBUS MallMH, MPUOOPOB U
TEXHUYECKUX  yCTPOMCTB;  pa3inyaTb yCIOBUS UX  0OE30MMacHOro
UCIIOJIb30BaHUS B TIOBCETHEBHOM KU3HU

10.9

Brimoaaars SKCIICPUMCHTEI MO HCCICOOBAHUIO (1)I/ISI/I‘-I€CKI/IX SIBJIEHUU U
IIPOIIECCOB C UCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUIl; IIPH 3TOM
dbopmynupoBaTh IpodieMy (3a1ady) ¥ THIOTE3Y Y4EOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 HPEIIOKEHHOTO 00OPYIOBaHUS, MPOBOJAUTH OIIBIT
1 GOpMYJINPOBATH BBIBOJIBI

10.10

OcyiecTBisITh NpsIMble U KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEJIMYMH;
NPy 3TOM BBIOMpATh ONTHUMAJIBHBINA CIIOCOO WM3MEPEHUS M HCIOJIb30BATh
W3BECTHBIE METObI OLIEHKH IOIPEIIHOCTEN U3MEPEHNN

10.11

HccrnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKMMU  BEIUYMHAMHU  C
UCIIOJIb30BAHUEM IPSAMBIX M3MEpPEHUN; TIpPU OTOM KOHCTPYHpPOBATh
YCTAHOBKY,  (PUKCHpPOBAaTh  PE3yJbTaThl  IOJXYYEHHOW  3aBUCHUMOCTH
¢u3MUecKnX BEIMYMH B BHIE TaONWIl M TpadUKOB, IeNaTh BHIBOABI IO
pe3yabpTaTaM UCCIIEI0BAHUS

10.12

CobmoiaTh IpaBwiia 0€30MacHOTO TPyAa MPHU MPOBEICHUH HCCIEAOBAHUN B
paMKax  y4eOHOrO  OSKCIIEPHUMEHTa,  y4eOHO-HCCIICAOBATCIbCKOW U
HpOCKTHOI\/JI ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCEPHUTCIIbHBIX YCTPOfICTB u
71a00paTOPHOTO 000PYTOBAHHUS

10.13

Pematp pacuérHbie 3amauu C SIBHO 3aJlaHHONW (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3NYECKHE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAJN3a YCJIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYI0 MOJENb, BBIACIATh (DU3HUECKUE BETUYHHBI
u QopMmymnbl, HEOOXOAMMBIE [Isi €€ pelIeHUs, MPOBOAUTH PacUEThl U
OIICHHUBATH PEAIbHOCTh MOJYYCHHOTO 3HAYCHUS (PH3UUIECKON BEITHMUNHBI

10.14

Pematn Ka4YCCTBCHHBIC 3aga4uu: BBICTpaWBaTh JJOTHYCCKHU




HEMPOTUBOPEUYMBYIO IIEMOYKY PACCYXKICHUM C OMOpOHM Ha H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTe  mpu  pemIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAILIMOHHBIE  TEXHOJOTMH  JUIi  TIOMCKA,  CTPYKTYpPUpPOBaHUS,
UHTEpIpPEeTallud W MpPeACTaBiICHUs] Y4YeOHONM U Hay4YHO-IOIYJISIPHOM
UHQOpPMALIMY, TOIYYEHHOW U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBAThH MOTyYaeMyI0 HH(OPMALIHIO

10.16

[TpuBOAMTE IPUMEPHI BKJIAa POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B Ppa3BUTHE HayKH, OOBSCHEHHE TMPOLIECCOB OKPYKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

10.17

Hcnonp30BaTe TeOpeTHUECKUE 3HAHUS MO (PU3KKE B MOBCEIHEBHON KHU3HU
s obecrieueHust 0€30MacHOCTH MpH  OOpalieHHH C OpudopaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, JUI COXPAaHEHHs 3/I0POBbSI U COOJIIOJICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKpY KaloIleil cpene

10.18

PaGoTtate B rpymnme C BBINOJHEHUEM Pa3IMUYHBIX COLUAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy IPYMIIbI, PALIMOHATIBHO PACHpEaesITh 003aHHOCTH U
IUITAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTyalMsAX, aJEeKBaTHO
OLICHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB TpyNIbl B PpELICHHE
paccMaTpuBaeMoi poOIEeMBI

11 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI 0CHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbl CpelHero 001ero 00pa3oBaHus

11.1

JleMOHCTpHPOBATh HA MPHUMEpax pojb U MecTo (pu3uku B (popMUpOBaHUH
COBPEMEHHON HAyYHOW KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKH
U TEXHOJOTHUW, B TPAKTHUYECKOM JEATEIIbHOCTH JIOJIEH, LIEJIOCTHOCTh M
€IMHCTBO (PM3NYECKOIN KapTUHBI MUpa

11.2

Y4uuTBIBaTh TpaHUIBI NPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJeneil:
TOYEUYHBIN DJJIEKTPUYECKUM 3apsij, sIepHas MOJENIb aToMa, HYKIOHHas
MO/IENIb aTOMHOTO Si/Ipa MPH PEeIIeHUH (PU3NIECKUX 3a/1a4

11.3

Pacnio3naBath pu3uueckue sSBiIeHUs (MPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB  3JIGKTPOJMHAMUKUA UM KBAaHTOBOM (DM3MKM: 3JEKTpHUYecKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, MIEKTPOMArHUTHAs MHIYKIHS, JCHCTBUE
MarHUTHOTO TIOJSl HAa TPOBOJHMK C TOKOM W JBWKYIIUICS 3apsn,
AIIEKTPOMAarHUTHBIE KoJIeOaHus u BOJIHBI, pSMOJIMHEHHOE
pacmpocTpaHeHHe CBeTa, OTpPaKEHHWe, TpeloMIIeHHe, HWHTep(epeHmus,
TUQpakus U MONSpU3aLUs CBETa, AUCIEPCHs CBETA, (POTORIEKTPUUECKHIMA
abhdext (pororddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHUE JIMHEHYATOTO




CIICKTpa aTomMa BOaOpOaa, €CTCCTBCHHAaA n HCKYCCTBCHHAA
pPaaruOaKTUBHOCTD

11.4

OnuceiBaTh HN3YUCHHBIC CBOMCTBA BCIIIECTBa (SHCKTpI/I‘-IeCKI/IC, MAarHuTHBIC,
ONTHUYECKUE, DJIEKTPUUYECKYI0 MPOBOAMMOCTh pA3IUYHBIX Ccpel) |
JJIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIIECCHI),  HCIIONB3YS  (PH3HUYECKHUE
BEJIMYHMHBI: AJIEKTPUYCCKHIA 3aps]l, CHJIa TOKA, SJICKTPUIECKOE HarpsHKeHUE,
AJIEKTPUYECKOE COIMPOTHBIICHHE, Pa3HOCTh moTeHImanos, JJC, pabora
TOKa, WHIYKIMS MAarHUTHOTO TOJs, cwia Awmmnepa, cwia Jlopenna,
HHAYKTUBHOCTH KaTyIIKH, SHCPIUA SJICKTPUUYCCKOTO U MAarHUTHOTO HOHeﬁ,
MEpUOJT ¥ YacToTa KoJicOaHWi B KOJIEOATEIHEHOM KOHTYpE, 3apsij M Chia
TOKAa B TIPOLIECCE TapMOHHUYECKHX JJIIEKTPOMArHUTHBIX KOJICOAHWUH,
(GOKyCHOE pacCTOSIHUE | OINTHYECKas CHjla JIMH3bI; IPH ONHCAHHU
NPaBWIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIOJIB3YEMbIX BEIUYHH, WX
0003HAYECHUS U E€AMHHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTHMHU BEITMYHHAMU

11.5

OnuceiBaTh H3Y4YCHHbIC KBAHTOBBIC SBJICHHUS M IPOLECCHI, HCIONb3YS
bu3HYecKre BETUYHHBI: CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
M 4YacToTa CBETa, SHEPrusi W HUMIYyIbC (OTOHA, MEPHUOA TMOIypachaja,
SHEPrusi CBSA3M AaTOMHBIX Siep; MPH ONHUCAHUM MPABUIBHO TPAKTOBATh
buznYecKuil CMBICT UCTIONIb3YEMbIX BEIMYMH, X 0003HAYEHUS U €TUHUIIBL;
yKa3bIBaTh (POpMyIibl, CBA3BIBAIOIIME TaHHYIO (U3NYECKYIO BEIUYHUHY C
OPYTMMH BeTUYMHAMU, BBIYUCIATH 3HaUCHUE (PU3NUECKOM BETUIUHBI

11.6

AHanu3upoBaTh (pU3HUECKUE MPOLIECCH U SIBJICHUS, UCIIONIb3Ys (PU3NUYECKHUE
3aKOHbl W MNPUHUMIBL 3akoH OMa, 3aKOHBI MOCJIEIOBATENIBHOIO MU
HapajjIeIbHOTO COEAMHEHMsI IPOBOIHUKOB, 3aK0H JIkoyns — JleHa, 3akoH
IEKTPOMArHUTHON MHAYKLUH, 3aKOH MPSIMOJIMHEHHOI0 pacnpoCTpaHeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMJIEHUsI CBETA, YPaBHEHUE
OnHiTeitHa a1 QoTordexTa, 3aKOH COXpAaHEHUs DHEPruM, 3aKOH
COXPAHEHMs MMITYJIbCA, 3aKOH COXPAaHEHMsI