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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe HAa YpPOBHE CpEIHEr0 OO0Iero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMUS
OCHOBHOI 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Taxxke
¢ yuétom enepanbHOil paboyeil mnporpammbl BocnuTanus U KoHuenuuu
npenoaaBanus yaeoHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peanu3yomux OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Tporpamma 1o ¢u3uke onpeaenseT 00s3aTeIbHOE IPEIMETHOE COACpKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U PA3/eiioB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTrO MpOLEcca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroMIMXCA.
[Iporpamma 1o ¢u3uke maér mpencTaBieHHWE O IIENAX, COJACPNKAHWUHU, OOIen
cTparerud OOydYeHMs, BOCHUTAHUS M Pa3BUTHUs OOyYalOUUXCS CpeACTBAMU
yueOHoro npeamera « Ou3nkay» Ha yriiyoJI€HHOM ypOBHE.

N3yuenne kypca (Quiznku yriyOJEHHOTO YPOBHSI MO3BOJSIET pPEaM30BaTh
3a7a4i MPO(PECCHOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM s
MPOSIBJICHHUS] CBOUX HMHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJKEHUST 00pa3oBaHHS B
opraHuzanusx Mnpo(ecCHOHaNBbHOTO O00pa30BaHUS IO Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CIIEIIMATbHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs miaHupyeMbIe pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpemHero oO0mero oOpa3oBaHUs: JWYHOCTHBIEC,
MeTanpeJMeTHbIe, NpeaMeTHble (Ha  yrayoménHom  ypoBHe).  HayuHo-
METOJ/IOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBAHMM K JMYHOCTHBIM,
METaNpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaromuXcsi, OCBOMBIINX
nporpammy 1o (u3HMKe Ha YPOBHE CpeIHEro 0011Iero oopa3oBaHus Ha yriyOaéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXOI.

[Iporpamma 1o pu3rke BKIIOYALT:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca PU3MKH Ha yriyOaEHHOM YPOBHE,
B TOM YHCJIC IPEIMETHBIC PE3YIbTATHI IO TOJaM 00yUYECHUS;

cojJiep;kanue yueoHoro npeamera « @u3uka» mo rojgam o0ydeHwusl.

[Iporpamma 1o @Qu3uke WMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUTsl COCTABIICHUS CBOUX pab0OYHX MPOrpamM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUUTENCH U
NPEIOCTABISAECT BO3MOXKHOCTUA IS peaju3aldd Pa3IUYHbIX METOJUYECKHUX
MOJXO/JOB K TMpernojiaBanuio (u3uku Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
coXpaHeHus 00s13aTeIbHOM YacTu coiepKaHus Kypca.

®du3nka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
Ka4yecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAI B CUCTEMY



3HaHUi 00 okpysxaroremM mupe. [IIkoapHBIN Kypc GU3HKK — CHCTEMOOOPa3yIOIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBbKY (PU3MYeCKre 3aKOHbBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbusnueckoit reorpadueid u actpoHommen. Mcmonap30BaHME W AKTUBHOE
npuMeHeHHEe (U3NYECKUX 3HAHUW OMPENEeNIHIIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCa,
MOJIYYEHHsS] HOBBIX MAaTE€pUAJOB C 3aJJaHHBIMU CBOMCTBaMH. M3ydenue ¢uznku
BHOCUT OCHOBHOU BKJajJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa
oOyyarorierocs, B GOpMUPOBAHUE YMEHUN MPUMEHATh HAYYHBIN METO]] TTO3HAHUS
MIPY BBIMIOJTHEHUH UMHU YUYEOHBIX UCCIIEIOBAHUIA.

B ocHoBy Kypca pu3uku Ha ypoBHE CpeJIHEro 001Iero o0pa3oBaHus MOJI0KEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEW KypC SBISAETCS JIOTMYECKU
3aBepIIEHHBIM, OH COJICPKUT MaTepUal U3 BCEX Pa3esioB (DU3WKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (hU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MmarTepuasl Kypca (QU3MKu
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzauusi NnpeaoaracT HCHOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(bU3UKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc buszuku yriyoaéHHOTO ypOBHS
MPEANOJIAraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKHUX
NPUIOKEHUI W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMarpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTABICHUN U COBPEMEHHBIE TEXHUUYECKUE YCTPOICTBa, U
TEXHOJIOTHUHU.

Hoea 3xonocuzayuu peanu3yercss MNOCPEICTBOM BBEICHHUS SJIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYyXKIACHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30IMacHOCTH.

OcBoeHue coaepkanusi MPOrpaMMBbI 10 (PU3HUKE TOJDKHO OBITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEIHbHOCTHOTO moaxoaa. Jis ¢usuku peanuzamms 3TUxX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTOIb30BAHUM CAMOCTOATENLHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBytomero ¢akropa ydeOHoro mporecca. s yrimyOnéHHoro
YPOBHSI — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO0 SKCIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAIbHBIE YUYEHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuaia, JjabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



JIBa crioco0a peanu3aiuy GU3nIecKoro npakTukyma. B mepBom ciyuae mpakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, nu0O0 Mmocie MEepBOTO M BTOPOTO
MOJIYTOAWN B KaXKJIOM M3 3TUX KJIacCOB. BTopoii cmocob — 310 uHTEerpamust padot
IPaKTHKyMa B CHCTEMY J1a0OpaTOPHBIX paboOT, KOTOpPbIE MPOBOAITCS B MpoIecce
u3yueHusi paszaena (temol). [Ipu s3Tom mon paboTramu MpakTUKyMa MOHUMAETCS
CaMOCTOATENIBHOE  MCCIEJOBAaHUE, KOTOPOE€ NPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpamme 1mo @u3Mke cHUCTEMa YUYEHHUYECKOIO0 JKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa MpeICcTaBiIeHa eIWHBIM nepeuHeM. Bribop
TEMaTUKHU JJIA 3TUX BHUJIOB YUCHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTEIBHOTO Mpollecca UCXO0II U3 0COOEHHOCTEHN MOYypOYHOIO
IUTAHUPOBAaHUST W OCHalleHusi kabuHeta Qusuku. [Ipu sToM obecrneunBaeTcs
OBJaZicHuE OOYyYarolMMHUCS YMEHHUSIMU TIPOBOJUTH TMPSMbIE M KOCBEHHBIC
U3MEPEHMsI, UCCIIETOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIMYUH M TMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEIOKEHHBIX TUIOTES.

Bonbiioe BHUMaHKE yIeNsIeTCs peIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacU€THBIX 3a1a4 IPUOPUTETOM SABJIIIOTCS 3aa4d C BHO 3aJaHHOU
¥ HESIBHO 33JJaHHOW (PU3UYECKON MOJEINbIO, MO3BOJISIONINE TPUMEHATh U3YyUCHHbIC
3aKOHBl M 3aKOHOMEPHOCTH KAaK M3 OJHOIO pas3fesa Kypca, TaK MU HHTETpUPYS
MPUMEHEHUE 3HaHUI U3 Pa3HbIX pa3AenoB. /(s KauecTBEHHbIX 3a7ja4 IPUOPUTETOM
SBIIAIOTCS 3aJaHusi Ha OOBsSCHEHHUE/TIPEJCKa3aHue MNPOTEKaHUs (PUINYECKUX
SBJICHUN U TIPOIIECCOB B OKpY’Karolleh >KU3HU, TpeOyroine BbiOopa GhU3ndYecKon
MOJENH 111 CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu @I'OC COO k maTeprabHO-TEXHUUECKOMY
obecrieueHunto yueOHoro mpoiiecca Kypc Qu3uku yriayOaéHHOTO ypOBHS Ha ypOBHE
cpenHero ooOiero oOpa3oBaHMs JOJDKEH HM3y4aThbCsl B YCIOBUSX MPEIMETHOTO
kabuneta. B kaOunHere (GU3MKM JOKHO OBITH HEOOXOJIUMOE JIabopaTOpHOE
o0opyIoBaHUE JJIsl BBIMTOJTHEHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE YUSHUYECKUX
OTIBITOB, JTAOOPATOPHBIX PabOT M PabOT MPAaKTHUKyMa, a TAaKKe JI€MOHCTPAIMOHHOE
060opyoBaHUe.

JlemoHcTpaninoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (U3UKE KITIOYEBBIX JACMOHCTpAIUiA s
UCCIEOBAHUS  HM3y4YaeMbIX SBJICHUW W  MPOLECCOB, HSMIUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyIOBaHUE [JIi YYEHUYECKUX MPAKTHUYECKUX padoT
dbopMupyercss B BHIE TEMaTHYECKHMX KOMILUIEKTOB M 0OECIeYMBacTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudeckue KOMIUICKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM



WCIOJIb30BAaHUU AHAJIIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU LIEJIAIMH U3y4€HUs (PU3MKHU B 001IEM 00pa30BaHUHU SABJISAIOTCS:

dbopMHupOBaHWEe WHTEpPECa € CTPEMJICHUS OOyJaromuxcsi K HaydHOMY
U3YYCHUIO TPUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPUYECKHX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (HOPMHUPOBAHUE
WCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YCHHs] OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUN OOBSCHATD SIBJICHUS C UCIOIb30BaHUEM (U3UUECKUX
3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHHA O POIM (U3UKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oynymiei
npoeccCHOHaNbHON AESITENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJrOTOBKA K
TanbHEHIIIeMy 00yUCHHUIO B 3TOM HAlpPaBIICHUH.

JlocTikeHne STUX Telield 00ecTieunBaeTCsl PEIICHUEM CISAYIOIMNX 3a1ad B
nporecce u3yueHus Kypca GU3NKH Ha yPOBHE CPEAHEro 001ero oopa3oBaHus:

NpPUOOPETEHNE CUCTEMBbI 3HAHUN 00 O0mMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIKOYAs  MEXaHWUKY,  MOJIEKYJSpHYIO  (U3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHNE YMEHHUIN MPUMEHATh TCOPETUICCKUE 3HAHUS I OOBSICHCHHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI TPUHSTHS TPAKTUYCCKUX DEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CITIOCOOOB PEIICHUS Pa3IMYHbBIX 33/1a4 C SIBHO 33JIaHHOM (pr3ndeckoi
MOJIENbIO, 3a/lad, MOJPa3yMEBAIONINX CaMOCTOATEIbHOE CO3/aHue (QU3UIECKOn
MOJIENI, aJCKBAaTHOW YCJIOBHSM 3a/ladyd, B TOM YHCJIE 3a7a4 HWHXCHEPHOTO
XapaKkTepa;

NOHUMaHuEe (U3MUECKMX OCHOB M MPUHILMUIOB JEHCTBUA TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMUA CaMOCTOSITEIHPHOTO TUIAHUPOBAHMSI W TPOBEACHUS
bu3HYeCKNX OKCIEPUMEHTOB, aHaIW3a W HMHTEpPIpeTanuu  uHpopmaiuu,
ompeeleHus JOCTOBEPHOCTH MOIYUYEHHOTO Pe3yJIbTaTa;

CO37laHUE YCJIOBUHM Il pa3BUTUS yYMEHUN MNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIESATEIIbHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU ACITEIBPHOCTH, CBI3aHHON
¢ GUBHKOA.



B cootBerctBuu ¢ tpedoBanuamu PI'OC COO yriayOn€HHBI YpOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Pus3uka» Ha ypOBHE CpEAHEro OOUIETo
oOpa3zoBaHusi BbIOMpaeTcs OOYyYaloIMMHUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
00pa30BaHMsl 10 CHEIHUATBLHOCTAM (PU3HUKO-TEXHHUECKOTO PO,

Ha u3yuenue ¢pusuku (yrmyOnaéHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
obOpazoBanus orBojutcs 340 vacos: B 10 kmacce — 170 wacoB (5 yacoB B Heneo),
B 11 kacce — 170 gacoB (5 4acoB B HEJIEIIIO).

Peanmuzanusi ecTeCcTBEHHO-HAYyYHOW HAMpaBICHHOCTH pabodell mporpammbl
yaebHoro npeameta «Dusnkay ocyecTBIsSETCS ¢ HCIOIb30BaHHEM 000pyA0BaHNUS
mKkoyibHOro KBantopuyma.

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaceT BBIOOP
NPOBEJCHUS JIa0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBHIYaTbHBIX
0COOCHHOCTEH 00YyUaIOIIUXCSI.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTO] MO3HAHUS MPUPOBI.

®duszuka — pyHIaMeHTaNbHas HayKa o npupoje. HayuHslii MeTo mo3HaHus U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBIICHUM.

DKCHEepUMEHT U Teopus B Mpollecce MO3HaHus Mpupoasl. Habmrogenue u
HKCIIEPUMEHT B (DPU3HUKE.

CnocoObl  u3MmepeHuss (U3MYECKUX BEIUYMH (AHAJIOTOBBIE U LHUQPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuit  (GU3WMYECKUX  BenmuuuH  (aOcomroTHas U
OTHOCHUTEJIbHAsA).

MopenupoBanue (GpU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuajibHas TOYKa,
a0COJIIOTHO TBEPJI0E TETO0, UcaTbHas )KUAKOCTh, U/ICAIbHBIN T'a3, TOUCUHBIH 3apsi).
['unore3a. PU3NYECKNUM 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NUeCKas TEOPHs.

Pons u Mecrto ¢usuku B GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmMUKym.

N3Mepenune cuibl TOKa U HAPSIKEHUS B LIENH MOCTOSIHHOTO TOKA IMPH MOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ muQppoBo naboparopueit o ¢usuke. [Ipumepsr usmepeHus
(bu3HYEeCKUX BEJIMYUH TP MOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema oTcuéra.

[Ipsimasi u oOpaTHas 3a/1a4yu MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 MPOCKIIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpOCTh (CpenHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) W
YCKOPEHHUE MaTepUajJbHOW TOUYKHM, UX MPOEKUMHU HA OCH CUCTEMbl KOOPJHHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHEUHOE JBUKEHNE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MATEPUATIBHOW TOYKH OT BPEMEHH U HX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro maieHus. JIBuxeHue Tena,
OpOIIEHHOI'0 TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATLHON TOYKH OT BPEMEHU U MX TPAPUKH.



KpuBonuueitHoe  aBvkeHue. [IBUKEHHME  MaTepUaJIbHOM TOYKH IO
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. Ilepuon u yactora oOpaleHus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAHI€HLHUAIBLHOE) U MOJHOE
YCKOPEHUE MATEPUAIIBHON TOUKHU.

TexHUuecKrue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: CHUIOMETP,
JBIYKEHUE CHApS0B, ENHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEPEAAUN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mopenp cucteMbl OTCUYETA, WILTOCTpALUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CriocoObl UCClIeIOBaHUS TBUKEHUH.

Nnnroctpanus npenesibHOro NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue IBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nABMKEHUS Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

HanpasieHue ckopocTy IpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriiOBOM CKOPOCTH B PEIYKTOPE.

CpaBHEHME TyTEW, TPACKTOPUNA, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO XK€ Tela
B PA3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmMuKym.

W3yyeHue HEpaBHOMEPHOTO JBMXKEHHS C LEbIO ONPEJETICHUs] MTHOBEHHON
CKOpOCTH.

W3mepeHne yCKOpeHHs MpU NPSIMOJIMHERHOM PAaBHOYCKOPEHHOM JBUXEHUHU
110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKCHUU.

W3mepeHne  yCKOpeHMss  CBOOOJHOro  maaeHuss  (PEKOMEHJIOBAHO
UCIOJIb30BaHuE IUGPOBOIA TabOpaTOpUn).

N3yuyenue nBukeHus Tena, OpoieHHOro ropu3oHTalIbHO. [IpoBepka runoTespl
0 IMpsAMON MNPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXIY NAIBHOCTBIO MOJIETA W
Ha4aJIbHOM CKOPOCTBIO TEJIA.

W3yyeHue NBUKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHO/1a OOpAIICHHUS] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpPOB.

Tema 2. lunamuxa.



[lepBriit 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHumn
otHocutenbHOCTH ["anmunes. HeunepuuanbHbie cucTeMbl OoTcuéra (OmpeneneHue,
IPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiuu Cuil.

Bropoii 3akoH HproToHa 1151 MaTepruaIbHON TOYKHU.

Tpernii 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUs. OKBHUBAJIEHTHOCTh TI'PAaBUTALMOHHOM H
VHEPTHON MaccChl.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO TAZICHUS OT BHICOTHI HaJT
MOBEPXHOCTHIO IJIAHETHI U OT T€OrpaPUIeCcKOi mMUpoThl. JIBruKeHNE HEOSCHBIX Tell
U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBuXKymierocs c
YCKOpPEHHEM.

Cuna tpenuns. Cyxoe Tpenue. Cuma TpeHUs CKOJIbKEHUS U CUJ1a TPEHUS OKOS.
Koadumment tpenusi. Cuta COnpoTUBICHUS MPU ABUKEHUH TEJIa B KUIKOCTH UITU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIHOTO IBUKEHUS.

Hasnenue. I'mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLIECCHI: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauyuu.

HaGnronenue nBukeHus Tesl B MHEPUUAIBHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne aByx UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOAEHCTBYIOLIEH TPUIIOKEHHBIX K TETY CHII C IPOU3BEACHUEM
MAacCChl T€Jla Ha €r0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIL.

N3mepenne Mmacc no B3auMOJECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUM.

[{eHnTpoOeKHBIE MEXAHU3MBI.

CpaBHEHME CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

N3mepeHue paBHOJEHCTBYIOLIEH CUJI TIPHU JBMXKEHHHM OpyCKa MO HAaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCHUMOCTH BPEMEHH JBMKEHHUS Opycka TIo
HAaKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pEe3MHOBOM 00pasiie, OT X AehopMarii.

N3yueHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKuit OJIOK.

N3mepenne kodpduumenta TpeHus: Mo BEIUMYHWHE YTIOBOTO KO3(QuIeHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanue nBHxeHUsI OpycKa MO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

W3ydeHne nBUKEHNS IPy3a HAa BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAoe Teno. [locTymarenbHoe M BpallaTeIbHOE IBUMKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiieHus. [liedo cuibl.
CrnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsokecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeENA.

YcroitunBoe, HEyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIBHBIN KPaH, pelIETYaThIe KOHCTPYKLIMH.

Jemoncmpayuu.

Y ciioBuUsl paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKym.

HccnenmoBanne yclIOBAM PaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpaLCHUS.

KoHCTpynpoBaHue KpOHIITENHOB U PACUYET CUJI yIIPYTOCTH.

N3ydyeHne ycToM4rMBOCTH TBEPAOIO TEJIA, UMEIOLIEr0 IJIOIIAAb ONIOPHI.

Tema 4. 3akonbl coxpanenus @ mexaHuke.

NMnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTEpUaAIbHBIX TOYEK. LlenTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

VMItysibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MomMeHT umIynbca MarepualibHOM TOuUkHW. IlpencraBieHne o COXpaHEHUH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cuiapl Ha MajgoM M Ha KOHEYHOM IepeMelneHuu. ['padudueckoe
pe/cTaBlieHne paboThI CHIIBI.

MOIITHOCTb CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETHUYECKOW SJHEPTUU MAaTEPUATbHON TOYKH.



[loreHnnanbHble W HENOTCHUMANbHbIE CHIBL. lloTeHumanbHas sHeprus.
[ToTenmmanbHas sHeprust yrnpyro neGopMupoBaHHOW NpyKuHbI. [loTeHmanbHas
SHEPrus Tejla B OJHOPOJIHOM I'paBUTAllMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALMOHHOM IOJi€ OJHOPOAHOro Mmapa (BHyTpHM W BHe Iuapa). Bropas
KOCMMYECKAsi CKOPOCTb. TpeThbsi KOCMHUYECKAst CKOPOCTb.

CBs3b paOOThI HEMTOTEHIIMATIBHBIX CUJI C U3MEHEHHEM MEXaHUUYECKOM SHEpPTUu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyIUM [ WICAUIBHOM KUJIKOCTH KakK CIICICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KOTIEP, MPYKUHHBINA MUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3mepenne MOUTHOCTHU CHUJIBL.

M3MeHeHune 3Hepruu Telia Mpu COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpameHUss KUHETMYECKOM M IOTCHLIMAIbHOM JHEPTUU IPHU
JEUCTBUM HA TEJO CHJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmMuUKym.

N3mepenue nMiyiibea Teia o TOpMO3HOMY IYTH.

W3mepeHne cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS U MOIIHOCTH CHJIBI
TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne cCOXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepenne KUHETUYECKOW SJHEPTUH TEJIA [0 TOPMO3HOMY MYTH.

CpaBHEHHE M3MEHEHUS! TOTEHIIMAILHON 3HEPIUU NPYKUHBI ¢ PAOOTOM CHJIBI
TPEHUs.

Onpenenenue pabOThl CHIIBI TPEHHS TPHU JABMXKCHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznes 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT mMeopul.

OCHOBHbBIE TMOJOXKEHUSI MOJIEKYIsipHO-KHHeTHUeckoi Teopun (MKT), wux
onbITHOE 00ocHOBanue. [{uddysus. bpoyHoBckoe aBmxeHne. Xapakrep ABUKEHUS
Y B3aUMOJEHCTBUs 4YacTHUIl BellecTBA. Monaenu CTpOEHHUs Ia3oB, KUIAKOCTEH HU
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekya (aTtomoB). KonnuecTBo BemiectBa. [locTtositHHas ABoraapo.



TennoBoe paBHoBecue. Temmeparypa u crocoObsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs HeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasza JIBUKYTCSl XaOTHYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomtoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoieccol B
UJcaIbHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTaBIIEHUE U30IPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBs3p  MEXIAy JaBICHHEM M CPEAHEH  KUHETUYECKOW  JHEPrueu
IIOCTYIIATEJIbHOTO TEIUIOBOTO JIBHJKEHHSI MOJIEKYJl HMJI€AJBHOIO ras3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTbHOTO T'a3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOU DHEPTUEH ITOCTYIIATEIBLHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHIL.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: TEPMOMETD,
O0apoMeTp, MoJIy4eHHe HaHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBHKEHUSI.

Huddy3us KuIKoCTe.

Mogaens onbita IlTepHa.

[IputsxeHne MONIEKy.I.

Mopenu KpuCTaIuIM4eCKUX PEMETOK.

Habmronenue u ncciaeioBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmMuKym.

HccnenoBanne Tmpolecca YCTAHOBIIEHHMS TEIUIOBOTO PABHOBECUS IPH
TeI1I000MeHEe MEXKy TOpsUe U XOJIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOr0 Mpouecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1 dpoBoit TabopaTopun).

N3yueHne n30XOpHOro mnpouecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T/[) cucrema. 3agaHue BHEIIHUX YCIOBUM JJId
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHNE U BHyTpeHHHE napaMmeTpbl. [lapameTrpsl
TEPMOJNHAMHUYECKON CUCTEMBI KAK CPEAHUE 3HAYECHUS BEJIMUMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoanHamuku. CaMOIpoM3BOJIbBHAs — pelaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Moaenp wulIeaNbHOrO Ta3a B TEPMOJMHAMUKE — CHCTEMA YPABHECHUM:
ypaBHeHHe MenaeneeBa—KiianeiipoHa U BbIpaK€HUE IJIsI BHYTPEHHEH SHEPTUH.
VYciioBUSI TPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasg KOHUEHTPAIMs YACTHI], BBICOKHE
TeMneparypbl. BelpaxkeHue s BHyTPEHHEN SHEPIrUU OJTHOATOMHOTO HJICATBHOIO
rasa.

KBaszucratnyeckue u HECTaATUUECKHUE TTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruucienue paboTel 1o rpapuky
rporecca Ha pV-auarpaMmme.

Temnmomepegaua  kak  cnocod  M3MEHEHHWs]  BHYTPEHHEM  JHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepiieHusi pabotel.  KonBekuus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenpHas TeEIIoTa CrOpaHUs
ToruiuBa. Pacu€r komMuecTBa TEIIOTHI npu Ttemionepenade. Ilonarue 00
aanabaTHOM TIpoliecce.

[IepBblii 3aKOH TEpMOAMHAMUKU. BHYyTpeHHsIs1 3Heprus. KojnuecTBo TEIIOTHI
u paboTa Kak Mepbl U3MEHEHUsS BHYTPEHHEW SHEPruud TEPMOJIUHAMHYECKOU
CHUCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKHU JJIsI PABHOBECHBIX IPOLIECCOB: YEPE3 3aaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMbI MPOXOJAUT €AUHCTBECHHAS
annabara. AGCOIOTHAS TeMIIepaTypa.

BTopoii 3aKk0H TEpMOAMHAMUKY JIJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepenaTh TeIIoTy OT 0oJiee XOIOAHOro Tesa K Oojiee HarpeToMy 0e3 KOMIIEHCALUU
(Knaysuyc). HeobpaTuMoCTh IPpUPOAHBIX MPOIECCOB.

[Tpuniumnel gercTBus TermaoBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KITJI. Iukn Kapho.

DKOJIOTUYECKHUE ACTIEKTHI MCITOJIB30BAHUS TEIUIOBBIX ABUTaTenel. TemnoBoe
3arpsI3HEHNUE OKPYKAIOIIEH CPEIBI.

TexHnueckne yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: XOJIOIWJIBHUK,
KOHJUIIMOHED, NU3EJIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MIOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOIOB C
UCTIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOIIIIUBA IS
BBIPAOOTKH «TETUIOBOW» M SJIEKTPOIHEPTHUH.

Hemoncmpauyuu.

W3menenune temneparypsl pu aainadaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHEHME yAECTbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUU.

Hccnenosanue aqnabaTHOTO Mpolecca.



KomnbroTepHble MOAENH TEIIOBBIX JBUTATEIECH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne aguabaTHOTo mpoiiecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJSIPHOTO B3aUMOACHCTBUSA U
TEMIIEPATYPbI KUIIEHUS HKUIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanue u koHAeHCanwsl. Micnaperne u kumneHue. Y aeibHas TeTuioTa
napooOpa3oBaHusl.

HacellieHHble W HEHaAChIIEHHbIE Mmapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3AaBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTyphbl KUIEHUS OT JaBJICHUS B
KUJIKOCTH.

BraxxnocTs Bo3yxa. AGCONIOTHASI U OTHOCUTEINIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPONMS CBOWMCTB
kpuctauioB. [lmaBneHne W Kpucrtaiuszauus. YJelibHasg TEIJI0Ta IUIABJICHUS.
CyOnumarnus.

Hedbopmanmu tBEpAOTO Tema. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe paclIMpeHue KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE W JIMHEHHOE
pacumpenrue. AHTrapMOHU3M TEIIOBBIX KOJIeOaHUM YacTHUIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa3oBbIX MEpPEXoax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHoctHoe HatspkeHHe. KoappuuueHT MmoBEpXHOCTHOTO HATSHKEHHS.
Kanunnspusie aBiaenus. J[aBaeHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE IMPOLECCHL:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacmupeHue.

CBOICTBa HACBIILICHHBIX aPOB.

Kunenune. Kunenue nmpy noHM>XKEHHOM J1aBJICHUMU.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OnbITHl ¢ MBUIBHBIMU TIEHKAMM.

CmauuBanue.

Kanunnisipasie sBieHUsI.

Monenn HEHbFOTOHOBCKOM JKHUJIKOCTH.



CriocoObl M3MepEeHHUs BIAXKHOCTH.

HccnenoBanye HarpeBaHus 1 IUIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Buner nepopmanuii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaxmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

M3mepeHne yaebHON TEIUIOTHI IUIABJICHUS JIbJA.

N3y4yeHre CBOMCTB HACBILLIEHHBIX IAPOB.

W3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLEHKa MacChl MapoB B
IIOMELIECHUH.

N3mepenne ko3 puirenTa HoBepXHOCTHOTO HATSKEHHUS.

N3mepenne monyis FOnra.

HccnenoBanue 3aBUCUMOCTH  Jeopmanuu  pe3MHOBOro obpasma oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3aums Ten U €€ MPOSBICHMS. JJEKTpUUYECKuU 3apsa. /IBa Buaa
DNEKTPUYECKUX 3apsAaoB. IIpoBOAHMKM, IHIIEKTPUKA W  IOJYIPOBOJHHKHU.
DneMeHTapHbIN JIEKTPUYECKUM 3aps/l. 3aKOH COXPaHEHHUS JIEKTPHUUECKOTO 3aps/Ia.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onexrpuyeckoe nosie. Ero neicTBue Ha 3JIEKTPUYECKHUE 3apsilibl.

Hanpsokénnocth  anekTpuueckoro  noisid.  IIpoOueiid  3apsn.  Jlunum
HaIPsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE INEKTPUUECKOE MOJIE.

[loTeHIHAIBHOCTD DJIEKTPOCTATHYECKOTO ITONIs. Pa3HOCTH NMOTEHIMANOB U
HanpspkeHue. [loreHnmanpHas »HEprus 3apsAna B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman anexTpocraTnyeckoro nois. Cesa3b HANPSHKEHHOCTH IOJS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOro, TaK U
HEOJTHOPOIHOTO).

[IpuHIMI CYyNIEPIIO3ULIMY AJIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMEepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0bémy miapa. Ilosie paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHBI JMHUI HANpsKEHHOCTH 3THUX MOJEH MU
DKBUIIOTEHIIUAIIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/I0B.

JIMDJIEKTpUKM B JJIEKTPOCTATHUYECKOM  ITIOJIE. HudiiekTpryeckast
IIPOHUIIAEMOCTD BEIIECTBA.

KonzeHncarop. DIIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOopa.



[TapamnenbHOE coenMHEHNE KOHIeHCaTOpoB. [locnenoBarenpsHoe coequHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOr0 KOHAEHCAaTopa.

JIBrKeHME 3apsy)KEHHOM YaCTHLIBI B OJJHOPOIHOM JJIEKTPUYECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alllUTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIeHCaTophl, renepatop Bau ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLININ IEUCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopaenb anekTpocratuueckoro reueparopa (Ban ge ['paada).

IIpOBOTHUKH B DIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

YCTpOUCTBO 1 IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IJIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOPa.

3apsiaKa 1 pas3psika KOHIEHCATOpa Yepe3 PEe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

Habnronenue npeBpalleHus SHEPTUM 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTUIO
W3JIyYEHUsl CBETOAMOIA.

N3ydyeHnne npoTeKkaHus TOKa B LIENHN, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH MIOTEHLUAJIOB (HampsKeHUs) npu
MOCJIEI0OBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIESHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannwlii 31eKmpuyecKuii mox.

Cuia Toka. [TocTOSAHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokxenue U u O/1C €.

3akoH Oma 11 y4acTKa Lenu.

DIIEKTPUYECKOE CONIPOTUBIIEHUE. 3ABUCUMOCTb CONPOTUBIIEHHS OJTHOPOIHOTO
IIPOBOJAHMKA OT €ro [UIMHbI W IUIOIIAJA IIONEPEYHOIO CEYCHMS. Y IEJIBHOE
CONIPOTHBJICHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX 2nekTprueckux 1eneil. [Ipasuna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akon [[xoyns—JIenma.



MOIIHOCTE 3JIEKTPUYECKOro0 TOKa. TemoBas MOILIHOCTb, BbLAEIseMas Ha
pe3ucrope.

DJIC v BHyTpEeHHEE CONPOTUBIECHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1 MOJIHOU
(3aMKHYTO#) 3JEeKTpUYeCKOM 1enu. MOUHOCT, HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B nenu nocTOSSHHOIO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHME IIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUYECKOU IHEPTUU.

Jlemoncmpayuu.

W3mepeHne cuiipl TOKA U HaIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HAIpSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBJICHUS] UUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHHUsI U MaTepHaIa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHUSI IPU IIOCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIKaHHE TAIBBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

CriocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY ITOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

HccnenoBanne CMEIIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBL TOKA OT HAIpPSOKEHUS UL JIAMIIbI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMEeTpa).

N3mepenne 5/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC ragpBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IIPpU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOILIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ pa3niuunvix cpeoax.

DOnekTpuyeckas MOPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHUS METAJJIOB OT
TemIiiepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.



[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexo/ia. [ToynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLAALIMS.
Onexrponus. 3akonsl Dapanes s ANEKTPOIU3a.

DJIEKTpUYECKHM TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsaa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [Lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBas TpyOKa, MOJyIPOBOJHUKOBBIE TMPUOOPHL: TUOM,
TpaH3UCTOP, (POTOIUOI, CBETOAMO/, TAIbBaHUKa, paUHUPOBAHUE ME/IU, BHIIIJIABKA
QIIFOMHUHMA, JJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTD IMOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaGnronenue smekrponmsa.

M3mepenue 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHOM XapaAKTEPUCTUKHU JUOAA.

Du3nYecKil NPAKTHKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIUUUH C UCTIOIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTENBbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYHUH.
O1eHKa rpaHul] TOTPEUTHOCTEH.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecKuX BEJIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  OIKCIEPUMEHT,
n1a0opaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHble CBSA3H.

N3zyuenue kypca ¢puzuku yriay0iaéHnoro yposss B 10 kiacce ocyuiecTBisercs
C Y4ETOM cOJepKaTelIbHbIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHU MaTE€MAaTHKH,
OMOJOTMU, XUMHH, Freorpaduu U TEXHOJIOTUU.

Mescnpeomemmuvie nonamus, C6A3AHHbBIE C USYUEHUEM MEMOO006 HAYUHO20
NO3HAHUA: SIBICHUE, HAY4YHbIH (akT, TUIOTe3a, (PU3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHBIE IPUOOPHI, UPPOBas 1ad0paTOpusl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napabona, runepOosna, ux rpa@uku U cCBoWCTBA. TpUroHOMETpUYecKue (QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
BekTops! 1 MX IpOEKLHUK Ha OCH KOOPAHMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexaHnueckoe IBUKEHUE B XKUBOW Npupoae, 1udp¢ys3us, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPYXKAIOIMIeH CpPEeIbl,
yTUIU3alusg OMOOPTraHMYEeCKOro TOIUIMBA IS BBIPAOOTKH «TEIUJIOBOM» U
3IIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAMJUISIPHBIE SIBJICHUS B IPUPOJE,
3JIEKTPUYECKHE SIBJIICHUS B KUBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpPHAs Macca, NOJy4YeHHe HaHOMAaTepHaJoB, TEIJIOBBIE CBOICTBA
TBEPABIX TeJN, KUAKOCTEH U Tra3oB, )KUJKHE KPUCTAJUIBI, HIEKTPUIECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  AMCCOLMAIMs, TallbBaHWKA, SJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHoCcTh BO3AyXa, BETPhI, 6ApOMETp, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUXKEHUH C HCHOJIb30BAaHMEM MEXaHU3MOB,
y4€T CyXOro M OKUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHUU
(KpOHIUTENH, peméryarble KOHCTPYKLHMHU), UCHOJIb30BaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JpYyTue), ABUTaTelb BHYTPEHHEIO
CropaHus, mapoBas TypOuHa, OBITOBOI XOIOAUIBHUK, KOHAUIIUOHED, TEXHOIOTUU
MOJTyYeHHUsI COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEPUAIOB, U
HaHOTEXHOJOIUH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIAMIIbl, OJYyIPOBOIHUKOBBIE IPUOOPHI, FaIbBAaHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Maznummnoe noe.

BzauMojeiicTBUE€ TOCTOSIHHBIX MAarHuTOB W MPOBOJAHHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOW HHAYKUMM. [IpuHOMI Cyneprno3unuu
MAarHUTHBIX NOJIEU. JINHUM MarHUTHOU MHIYKIIHUU.

MarnuTHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuina Jlopenua, e€ HanpaBjieHUE U MOYJIb. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJJTHOPOJTHOM MarHUTHOM MoJje. PaboTa cuibl Jlopenna.

MaruutHoe noJje B BeuiectBe. eppoMarHeTUku, napa- u JuaMarHeTUKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOI'MYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTepP-MYyJIbTUMETD,
AIEKTPOABUTATEND SAKOOU, YCKOPUTEIIH SJIEMEHTApPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nauHMM  WHAYKIMA  MAarHUTHOTO  TOJS  ITOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

Kaprtuna 1MHUI MarHUTHOM MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue aBmxeHus mydyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMIT JNEUCTBUSA DJIEKTPOU3MEPUTEIIBHOIO npudopa
MAarHUTOJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomsot, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanne AeMCTBUA IOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Ammepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBeHne 2JIEKTpOMAarHMTHOM HMHAYKIMU. [lOTOK BekTOpa MarHWTHOU
uaaykuuu. OJIC uHAyKnuu. 3aKoH SJEKTPOMAarHUTHOM HHAYKuuu Dapajes.
Buxpeoe anexrpuueckoe nolie. Toku Oyko.

OJIC uMHAYKUMH B NPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika WHIYKTMBHOCTM B LENM IIOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MHAYKIHOHHAA
II€Yb, COJIEHOMU/I, 3allIUTa OT JIEKTPU3ALMU TEJ IIPU ABUKECHUNA B MATHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaGnronenue SBIEHUS AIEKTPOMArHUTHON MHITYKITHH.

UccnenoBanne 3aBucumoct DJ[C MHAYKUUH OT CKOPOCTH W3MEHEHUS
MarHMTHOI'O MOTOKa.



[IpaBuno Jlenua.

[TameHne MarauTa B aJJlOMUHHUEBOM (MEIHOM) TpyOe.

SBneHue cCaMOMHAYKIUU.

Nccnenosanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

OnpezaeneHue UHIYKIMU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUSI CAMOUHTYKIIUH.

COopka MoJie 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarenpnasa cucrema. CBoOOIHEIE KOJICOaHU.

["apmonunyeckue koneOanuss. KnHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHEpPreTuYecKoe ONUCaHue (3aKOH COXPaHEHUsS MEXaHWYeCKOU sHeprum). BoiBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammntyaa u ¢aza xonebanuil. CBsi3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH U YCKOPEHUHI.

[lepmon u dacrora koneOanumii. Ilepumom manmbix CBOOOIHBIX KoJieOaHUM
MaTeMaTuyeckoro wMastHuka. Ilepuoa cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxamomux kKoneOaHusX. Beinyxnennsie konebanus. Pezonanc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJNIEOaHUSI.

TexHu4yeckre yCcTpoucCTBAa U TEXHOJOTMYECKUE MPOLIECCHl: METPOHOM, Yachl,
Kauelid, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0e0aTeILHOTO ABUKCHUSI.

Ha6nronenue He3aBUCUMOCTH MEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
aAMILTUTYIBI.

HccnenoBanue 3aTyXaromux KOJIeOaHUi U 3aBUCUMOCTH TEpHOJ1a CBOOOIHBIX
KOJIeOaHU OT COPOTHUBIICHUS.

HccnenoBanne konebaHuUW Tpy3a Ha MACCUBHOM TMPYXKHHE C IEJbIO
dbopMupoBaHUs MPEACTABICHHUHN 00 MAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs DHEPTUU MPU KOJEOaHUAX rpy3a Ha MPYKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIA.

HaGmronenne pe3oHanca.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOTHBIX KOJIEOAHWW HUTSHOTO W TPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUSA TeJa B X0JI€ KOoJieOaHUl Ha yIpyroM MojBece.

N3yueHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHre SHEPTUU B IPY>KMHHOM MAasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOMIUX KOJIEOAHUI.

HccnenoBanue BbIHYKJICHHBIX KOJIEOAHUN.

Tema 2. InekmpomazHumnuple KonedanHus.

KonebarensHbrit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
ujealbHOM KoJsiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIATYAbI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTY 10 CHIIBI TOKa B KOJie0aTeIbHOM KOHTYpE.

3aK0H COXpaHEHUs YPHEPTUU B UCAITBHOM KOJIeOaTeIbHOM KOHTYE.

3aTyxarolme 3JIEKTPOMArHUTHbBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMArHUTHBIE KOJICOaHUs.

[lepeMenHbli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU Pa3IMuHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHU.

CHuHycOMIanbHbIM NEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOp M KaTylIlIKa
WHIYKTUBHOCTH B LENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PEe30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmartop. IlpoumsBonctBo, mnepegadya M mnoTpebiaeHue
3JIEKTPUYECKON IHEPIUU.

DKOJIOTUYECKUE PHUCKH TMPH MPOU3BOJACTBE 3IIEKTposHepruu. KynbTypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPIUHU B IOBCEAHEBHOM KU3HU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHI: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIiepeaay.

Hemoncmpayuu.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTUA U EMKOCTH
KOHTYpa.

OcuuiiorpaMMbl 3JEKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXaroLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mojiesnb 3JIEKTPOMAarHUTHOTO Te€HEPATOpAa.

BriHyX1€HHBIE CHHYCOUIaTIbHBIE KOJICOaHUSI.

Pe3ucrop, kaTyumika MHAYKTUBHOCTH M KOHIEHCATOP B LEMNHU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum 1moCIEenOBATENIBHOM COSAWHEHHHM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YeTpoicTBO M IPUHLIKIN ASUCTBUS TpaHcpopmaTopa.



Mopeinb TUHUY 3JIEKTPOIIEPEAAUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4Yepe3 IOCIeN0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO Pe30HAaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE GOJIHDbI.

MexaHuueckue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. [lonepeunble u
IPOJOJIBHBIE BOJIHBL. llepuon, CKOpOCTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpa)K€HHUE, MpeloMieHue, UHTepdepeHuus u
nudpaxiuys.

3Byk. CkopocTtb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3Iy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)XX€HUE,  MPEIOMJICHUE,
noJispu3anus, uHrepdepeHuns u quppakuus.

[IIkana 3J1eKTPOMarHUTHHIX BOJIH. [I[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pAAUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHHUUecKHe YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeJIeBU30p, aHTeHHa, Teinedon, CBY-neus,
yJIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIULINHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoCTPaHEHUE MONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JIJTMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HabGnronenue orpaxkeHus: U NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune nnrepdepenunu u guppakiuid MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pEe30HaHC.

CBoliCcTBa ynbTpa3ByKa U €ro IpUMEHEHNE.

Habnronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAON U
4acTOTOM KOJIeOaHUH.

HccnemoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJsipu3anys, Tudpaxius, HHTepGEpeHIINA.

Oo6napyxeHue nHGPaKPaCHOTO U YIAbTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacIpPOCTPAaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpakeHus: cBeTa. [locTpoeHne n300pakeHUi B
iockoM 3epkane. Chepudeckue 3epkaa.

[Tpenomiuenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHusi. OTHOCUTENIBHBIN MOKA3aTelNb MpeaoMieHus. [loCTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEXO0A€ MOHOXPOMATUYECKOIO CBETA YEPE3
IPAaHUILy pa3zenia IByX ONTUYECKUX CPE/I.

Xon nydeit B npuszme. [ucnepcusi cBera. ClIoXKHBIM cocTaB 0€I0ro CBeETa.
IBer.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbIi yroa MmojgHOrO BHYTPEHHETO
OTPaXCHHS.

Cobuparomue u paccenBaroiue JuH3bl. ToHkas nuH3a. DokycHoe paccTosiHIe
U ONTHUYECKAsl CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOI'O PacCTOSIHHSI TOHKOU
chepuueckoil JHH3BI OT €€ TEeOMETPUU U OTHOCHUTEIBHOTO IOKa3aTens
MPETOMIICHHUSL.

dopmysa TOHKOM JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jiyya, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. Iloctpoenune wu3o00paxkeHUH TOUKM M OTpe3Ka MPSAMON B
cOOMpAarOLIMX U PACCENBAOIINX JTUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak ontuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. Wurtepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
YcnoBus HaOMIONEHWS MaKCUMyMOB W MHUHHMYMOB B WHTEP(EPEHIIMOHHON
KapTUHE OT [JIBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4Yeckre yCTpOCTBA M TEXHOJOTHMYECKHME IPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIECHUE
ONTHUKH, BOJIOKOHHAS ONTHUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHNs CBETA.

Hab6nronenue nosHoro BHyTpeHHEro oTpaxkeHusi. Mojieiab CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJUIECIBHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue cBOMCTB U300paKeHUI B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TEJIECKONA.

Habmronenue nunrepdepeHinu crera.

HaOmronenne BeTOB TOHKUX IUIEHOK.

HaGnronenue nudpaxium ceera.

N3yuyenune nudpakiinoOHHON PEIIETKY.

HaGnronenue audpakiimoHHOTO CeKTpa.

Hab6nronenue aucnepcuu cBera.

Habnronenue noasipu3anuu CBETa.

[TpumeHeHue noJIApONA0B ISl U3YUECHHS] MEXAHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

W3mepenue nokazaresis NpeoMJIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOsSiHUS OT BemiecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonmyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKaJia U JIMH3HI.

[Tonyyenune n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEphHEpeHIINN 1 TOISPU3AIIH CBETA.

M3y4yeHue nossipu3anmm CBeTa, OTPAKEHHOIO OT OBEPXHOCTH JIUAJIEKTPHUKA.

N3yuyenue nHTEpPEpEeHIINU JTA3EPHOTO U3TYUYCHUS HA IBYX LIETISX.

Hab6nronenue aucnepcuu.

HaGmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenune IiMHbI CBETOBOW BOJIHBI.

[Tonmyuenue cnekTpa U3Iy4YeHHs] CBETOJIMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIEUAJIBLHONW TEOPUU OTHOCUTEJIbHOCTH.

' paHUIIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel ciennaibHON
TEOPHUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  mHTepBan. lIpeoOpasoBanusi  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAILIEHUE JTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € PHEPrueil ¥ UMITYJIbCOM PEINSITUBUCTCKONW YaCTHULIBI. DHEPTHs
MOKOS.



TexHu4yeckre YCTpOHCTBA M TEXHOJOTHMYECKUE IMPOLECChl: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YueHnueckuit SKCIEPUMEHT, J1a00paTOPHBIC paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HSHEPIUU  PEIATHUBUCTCKUX 4acTUIl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopnyckyaapHno-60110601i 0yanusm.

PaBHOBeCHOE TEIIOBOE M3JIyueHUE (M3TIyueHHE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmeenus: Buna. I'nnore3a [Inanka o kBaHTax.

®oTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CtoneroBa. 3akonsl hoTodddexra. YpaBHeHue
OamreitHa s hotodddexra. «KpacHas rpanuna» gorodrddekra.

JlaBnenne cBera (B YAaCTHOCTHM, [JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MmoBepxHocTh). OmbiTer I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. Bosiael e bpound. [Inuna BomHbl ae bpoitns u
pasmepsl o0JlacTU  JIOKaJIM3alMM  JBIKylIehHcs dvacTuipl. KopryckymnspHo-
BOJIHOBOM Ayanu3M. J{ndpakius 351eKTpOHOB Ha KpUCTAILIAX.

Crneunduka n3mepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzenbepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHEKTPOMETP,
doToanemMenT, (OTONATUUK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

dotor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeHETo ¢hoTodddexra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroguo.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKmuKym.

Hccnenosanue hoTopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBeE uccnenoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIAKEHUS.

Tema 2. @u3uxa amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aToMma. [lmaHerapHas Mojzenb aroMa
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornormierne GOTOHOB MpU MEPEXOAE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Bugpl ciektpoB. CriekTp ypOBHEN 3HEPTHHU aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIEKTPaIbHbIN
aHaJIU3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIII KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pezepdopra.

HabGnronenue muHeyaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CYUETYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

Habnronenue muHeyaToro crekTpa.

HccnenoBanue CIieKTpa pa3peKeHHOI0 aTOMApHOTO BOAOPOJA U U3MEPEHUE
noctosinHoi Punbepra.

Tema 3. Du3uka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas moxens siipa I'eiizenOepra—MBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3oTonsl.

PaguoaktuBHOCTh. Aubda-pacnaj. DJIEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaAMOAKTHBHOTO pacnaja. PagmoakTWBHBIE H30TONBI B NPHUPOLE.
CBolicTBa MOHU3MPYIOLIEr0 H3JIy4eHMs. BiusHue paJnoakTHBHOCTH HA JKUBBIE
opranusmbl. EcrecTBeHHbIN QoH UznydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. JledexT macchl sipa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipodnemsl
YIPABJISIEMOTO TEPMOSJAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACIEKThl PpPa3BUTHUSA
AJIEPHOU YHEPIETUKMU.

MeTtoabl perucTpanyy U UCCIAEA0BAHUS DJIEMEHTAPHBIX YACTHL.

dyHIaMEHTaJIbHbIE B3aUMOJECUCTBUA. bDapvOHBI, ME30HbBI U JIENTOHBI.
[Ipencrasienne o CtannaptHo moaenn. KBapk-rirooHHas MOAENb aIPOHOB.

®uznka 3a npexnenamu CrangapTHoil Mojenu. TéMHas marepust U TEMHas
DHEprus.

EnunHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: TO3UMETP, KaMepa
Buiibcona, smepHbIii peakTop, TepMOSIECPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne painoakTUBHOTO (POHA C UCTIOIB30BAHUEM TO3UMETPA.

N3ydenue noriouieHus 0eTa-4yacTUl] ATFOMUHUEM.

Paznen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IprMeHUMOCTh 3aKOHOB (U3MKK Uil OOBIACHEHUS IPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Metonpl acTpoHOMHUYECKHX ucchaenoBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PaJUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3Bé3gnoro HeOa. Co3Be3qaus, SpKHe 3BE3NBI, IUIAHETBI, UX BUIUMOE
JIBHOKCHHE.

ComnHeuHas cucTema.

Connue. ConneuHas akTUBHOCTh. McTounuk sHepruu ConHua u 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CreKTpaabHbIA KJ1acc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCJIEAOBATCIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJIEA0BATEIHLHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEACTABIEHUS O MPOUCXO0XKACHUU U 3Bodtonuu ColHIa u
3BE31. DTaIbl JKU3HU 3BE3].

Muieunsiii I[lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CosHIIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktukyu u kBazapbl. YEpHBIE IBIPHI B spax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoii. 3axkon Xa066ma. Pazberanne raiakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npobieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habnronenust 3B€3qHOrO HebOa HEBOOPYKEHHBIM TJIA30M C MCIIOJIB30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKECHUHN IS OTIPEICIICHUS TTOJ0KCHUS HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO03Be3Ausi (CEeBEpHOTO MOJyIIapus U SpKUE
3BE3ILI.

HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOTIJICHUH.

Du3nYecKNil MPAKTUKYM.

Crioco0Os1 u3MepeHus (GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOIIIOTHBIE M OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
O1eHKa rpaHul] TOTPEUTHOCTEH.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3UYECKUX BEIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUINOTE3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paszienax «YUYEHUYECKHUHA  IKCIIEPUMEHT,
n1abopaTopHbIe pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.



O0o01enue u cucreMaTu3alus CoAepKaHUus pa3iesoB Kypca «MexaHukay,
«MonexynsipHas pu3MKa U TEPMOJUHAMUKAY, « DIEKTpoAHaAMUKay, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEIUAIbHOW TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas
buznka», «IIEeMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Pons Qu3ukm M acTpoHOMMM B 3KOHOMHYECKOW, TEXHOJOTHMYECKOH,
COLIMAJIbHOW M 3TUYECKOM cepax AesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U
aCTPOHOMHMHM B COBPEMEHHON HAay4YHOU KapTWHE MUpPa, 3HAUYECHHE OMHCATEIbHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENbHOM W  MPOTHOCTUYECKOM  (PyHKUHUU
bu3rUecKkoil Teopuu, poib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHIMI
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3UYECKONW KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE.

Me:xxnpeaMeTHbIE CBSA3H.

Nzyuenue kypca pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocyniecTBisieTcs
C y4€TOM COJEP)KATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MAaTHKH,
OMOJIOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mescnpeomemuvie noOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
NnOo3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (puamyeckas BEIWYMHA, 3aKOH,
TEOpHUsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, HW3MEPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEpPUTENbHbBIE TPUOOPHI, IUPPOBasi 1ad0paTOpHsI.

Mamemamuka: pEUICHWE CUCTEMbl YypaBHEHUW. TPUTOHOMETPUYECKHUE
GyHKUIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPHI M MX MPOEKIIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbIe 3MeMEHTAapHBIX QYyHKIWNA. [Ipu3Haku TOMOOUMS TPEYTrONHHUKOB,
ompe/ereHre MIOMIaAN IMITIOCKUX GUTryp U 00BhEMa Tell.

Buonozua: >nexkrpuyeckue SBICHUS B KUBOW MpuUpoJLE, KoJjieOaTelbHbIE
JIBWKEHUS B JKUBOW MPHUPOAE, HKOJOTHMUYECKUE PHUCKU TpU MPOU3BOACTBE
ANEKTPOSHEPIHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYy)Karoulell  cpefsl,
yJIbTPa3BYKOBasi JMArHOCTHMKAa B MEJIWLHMHE, ONTHYECKHE SBIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHHUE aTOMOB ¥ MOJIEKYJI, KPUCTAINIMYECKAs! CTPYKTYypa TBEPBIX
T€J, MEXaHU3Mbl 00pa30BAHMS KPUCTAIIIMYECKON PEIETKY, CIEKTPAIbHBIA aHATH3.

T'eocpagpua: wMarHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTochEMKA 3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANIeKTpoABUTraTeNb SIkoOU, reHepaTop MEPEeMEHHOI0 TOKa, WHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTponepeiad, 3IeKTPOIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, tenegoH, CBY-meub, yIbTpa3ByKoBass AHArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBbIE
NPUEMHHKH, SI/ICPHAs SHEPreTUKa U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHA ydeOHoro mnpeamera «Dusukay
JOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW MO3MLIMENW JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHX  YOE€XKIEHHI, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOro OOIIECTBa, PaCHIMPEHUE KUIHECHHOTO
ONbITa M ONBITA JAESITEIBHOCTU B MPOLECCE pealn3allyd OCHOBHBIX HaIlpaBIECHUMN
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

rpaKAaHCKOr0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKON MO3ULIUU 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUICKOro OOIIECTBA;

e IMPHUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX M
JEMOKPaTUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4yacTBOBaTb B CaMOYIpaBJI€HUH B  00pa3oBaTEIbHOM
OpraHu3aluy;

e yMEHHE B3aUMOJCHCTBOBaTH C  COLUMAJIBHBIMM  HWHCTUTYTaAMH B
COOTBETCTBHUHM C UX (PYHKIMAMU U HA3HAUCHUEM;

e TOTOBHOCTH K T'YMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:

e c(hopmMupoBaHHOCTH POCCHICKON rpaXx JaHCKOM WJICHTUYHOCTH,
NaTPUOTH3MA;

e IICHHOCTHOE OTHOILIEHWE K I'OCYJAapPCTBEHHBIM CHUMBOJIAM, IOCTH>KECHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

e CIHOCOOHOCThH OLICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPAaBCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM
YuClIe B I€ATEIbHOCTH YUEHOTO;

e OCO3HAHUE JUYHOI'O BKJIA/a B IOCTPOCHHUE YCTOMUMBOIO OyayLIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOLICHWE K MHPY, BKIIOYas OCTETUKY HAYyYHOTO

TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMSA:



MHTEpEeC K pa3uyHbIM chepam npopecCHOHANbHON AESITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEPIIaTh OCO3ZHAHHBIN
BBIOOp Oyaylel nmpoeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH
(Gu3MKHN Ha POTSKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMMTaHus .

c(hOpMUPOBAHHOCTb IKOJOTUUYECKON KYJIbTYphl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJOTMYECKUX MpooIieM;

IUIAHUPOBAHHUE M OCYILIECTBJIIEHHUE JICMCTBUM B OKPYXalOIIEW cpele Ha
OCHOBE 3HAHUS 11€JIEH YCTONYMBOTO PA3BUTHS YEJIOBEUECTBA;

pacIIUpEHUE OIbITA JIESITEILHOCTH IKOJOTMYECKON HaNpaBiICHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAaHUM N0 (PU3HUKeE.

HMEHHOCTU HAYYHOI'O MO3HAHUA

c(OpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKHU;

OCO3HAHHE UEHHOCTH HAy4YHOH JEesTeNbHOCTH, TOTOBHOCTH B IpOILIECCE
U3y4deHUsT (PU3UKH OCYIIECTBISATh TMPOEKTHYIO M HCCIEAOBATEIBCKYIO
JIEeATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1ecTBUSA:

CaMOCTOSITENNFHO  (OPMYJIMPOBATh M aKTyalU3UpPOBaTh MpPodIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHNUS,

BBISBISITh 3aKOHOMEPHOCTM U IPOTHUBOPEYUST B PACCMATPUBAEMBIX
(U3HYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUICHUs TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCS
MaTepUaJIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OIIEHUBATh COOTBETCTBUE
PE3YJbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSX PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBbie uccien0BaTe/ILCKUE IeCTBUA:

BJIAJETh HAy4YHOU TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOAAMU
(u3HYECKON HayKH;



BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MPOEKTHOMN
JEATeIbHOCTH B 00JIaCTH (PU3HKU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHS 3a1ad  (PU3MUecKOro
COAEpKaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS;

BJIAJIETh BHJAAMHU JIEITEIBHOCTH MO NOJYYCHUIO HOBOIO 3HAHUA, €r0
HHTEpIIpETalliy, IPeoOpa30BaHUIO0 M MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIe MPU CO3JaHUMU YYEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISAITh NPUYUHHO-CIICICTBEHHBIE CBSI3M M AKTYaJIM3UPOBAThH 3a/ady,
BBIIBUTaTh THUNOTE3y €€ pPEIICHUs, HaXOJIWTb AapTYMEHThl  JUIs
JI0KA3aTeJIbCTBAa CBOMX YTBEP KJICHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pELICHUS;

AHAIIM3MPOBATH TMIOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJIbTaThI,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MECHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYJHUPOBATH COOCTBEHHBIC 3aJayud B 00pa3oBaTelIbHOU
JIEeATEeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUU (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OMBIT;
YMETh TIEPEHOCUTh 3HAHHWS 1O QU3NKE B TPAKTHYECKYIO O0O0JIacTh
YKU3HEACITCIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAIBHbBIC MOIXO/bI U PEUICHUS;
CTaBUTH MIPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHEIC PEIICHUS.

Pabora c ungopmanmeii:

BJIaJICTh HABBIKAMH TOJTy4eHUsI HHPOpMaIiK (PU3HUECKOTO COACPKAHMSI U3
UCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSTEIILHO OCYIIECTBIATh TIOUCK,
aHaJIM3, CHCTEMATHU3aIlMI0 M WHTEPIPETANNI0 WHPOPMAIUHA pPA3THIHBIX
BUJIOB U ()OPM TIPEICTABICHHUS;

OIICHMBATh JIOCTOBEPHOCTh UH(OPMAITNK;

UCTIONIb30BaTh CpelICcTBa HH(DOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIMICHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJICHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MMaCHOCTH, TUTHEHBI, PECypCOCOCPEKEHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThI (PM3UYECKOrO COJIEP)KaHUSA B Pa3IMUHBIX (opMaTax C
y4éTOM Ha3HaueHWs WHGOpPMAIlMM H IEJICBOW ayJAUTOPUHU, BBIOHMpas
ONTUMAJIbHYI0 (POPMY MPEICTABICHUS U BU3YATTU3AIIHH.

KoMmyHuKaTHBHBIE YHUBePCcAJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA HW BO BHEYPOUHOU
NESTENIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid W CMATYaTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U UCI0JIb30BaTh IPEUMYILECTBA KOMAHIHOM U MHIMBUY aJIbHOU
paboThI;

BbIOMpATh TEMATHKy U METOJbI COBMECTHBIX JCHCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIJICKTUBA,;

IPUHUMATh 1€JIM COBMECTHON JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS 1O €€ JOCTHKEHHIO: COCTABJIATH IUIAH
JEUCTBUMN, pacIpeiesisiTh POJIM C YUETOM MHEHUW YYAaCTHUKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJaJa M KaXJOr0 YYacTHHKA KOMAaHJbl B
OOIIMI pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTh HOBBIE MPOEKTHI, OIICEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBLHOCTH, MPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBISATh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIHO OCYIIECTBIISATH MO3HABATENBHYIO JEATEIBHOCTH B 001aCTH
(GU3HKK U aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTABUTH U (OPMYITUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENLHO COCTABJISTH TUIAH PEUICHUSI PACUETHBIX U KaUYE€CTBEHHBIX
3a7a4, TUTaH BBIMOJTHEHUS MPAKTHYECKOH pabOThI ¢ YU4ETOM UMEIOIINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JTaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKH Y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTECHUMH;
JienaTb OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHNUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3KMKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA W KYJIbTYPHBIM
YPOBEHB.

CaMOKOHTpOJIB, 3MOIIPIOH3JILH]>II71 HHTEJIJICKT.

AdaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHUTH KOPPCKTUBLI B ACATCILHOCTD,
OOCHUBATDb COOTBETCTBUC PE3YJIbTATOB LCIIAM,



BJIAJICTh HABBIKAMH II03HABATCJIBHOW pediekcuM Kak  OCO3HAHUS
COBEPIIAEMBIX JECHCTBUN U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJBTATOB U
OCHOBAHMUI;

WCIIOJIB30BATh MPUEMBI PeIICKCHH JIJISl OIIEHKH CUTYAIlNH, BRLIOOPa BEPHOTO
pelICHUS;

YMETh OLICHUBATh PUCKU M CBOECBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHUKECHUIO;

MPUHAMATh MOTHUBBI M apryMEHTHI JNPYTHX IPU AHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTHl JNPYTHX IIPU aHAIU3E PE3YJIbTATOB
JIESITCIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mpomecce mocTmKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI IO
bu3uke U1 ypOBHS CpEIHEro oOmero oOpa3oBaHHS Y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AYMOIIMOHATBHBIH UHTEIUICKT, IIPeNOoJIarafo A
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETyJIUPOBaHUS, BKIIOUYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITOCOOHOCThH aTanTHPOBATHCS K
OMOIMOHAIILHBIM W3MEHEHUSIM W TIPOSBIATh THOKOCTh, OBITHh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIFOYAIONIEH CTpEeMJICHHE K JOCTHXKCHUIO 1IN
U yCrexy, ONTUMH3M, UHUITMaTUBHOCTh, YMEHHUE JeHCTBOBATh, UCXO/IS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBEHOE
COCTOSIHUE JPYTUX, YYWUTHIBaTh €ro IMpPHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COIIMAJIGHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
paspemarbh KOHMIUKTHI.

I[TPEMETHBIE PE3VJIbTATDBI

K xoniy o0yuenus B 10 knacce npeAMETHbIE Pe3yIbTaThl Ha yIiTyOJIEHHOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHUI:



MMOHUMATh POJb (U3HMKH B  OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMANIbHOW UM OTUYECKOM cdepax AesTeIbHOCTH
YeJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOW KapTHHE MUpA,
3HAYEHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3UYECKOW TEOpUHM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJh (U3UYECKON TEOPHUH B
(bopMHUpOBaHUU MTPEACTABICHHUMN O (PU3UUECKON KapTHHE MUPA;

pasinyath yCIOBUS IPUMEHUMOCTH MOJieel (GU3nuecKuX Tel U MPOoIEecCoB
(sBNEHUIT): MHEpUUANIbHAS CHCTEMa OTCU€Ta, a0COJIIOTHO TBEPAOE TEINO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJICHUE,
abCcoIIoTHO yrpyras jaedopmalys, a0CONIOTHO YMNpyroe W aOCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHMS, MOJEIN Ta3a, XKUIAKOCTH U TBEPIOro
(KpUCTaUTMYECKOr0) Teja, UIeaIbHbINA Ta3, TOUCUHBIN 3apsi/l, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyath ycioBUS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIBb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBATh U OOBACHATH MEXAHUYECKHE TMPOIECChl U SBJICHUSA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUsA, TpeoOpa3zoBanusa [anunes uisi CKOpPOCTHM M IepeMenieHus,
3akOHbl HprOTOHA, TIPUHUKMN  OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXAHMYECKOW JHEprud,
YCIOBUSI paBHOBeCHs TBEPIOro Teia), NP OSTOM HKCIOJIb30BATh
MaTEMaTHYECKOE BHIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
dbu3nYeCKNX 3aKOHOB: TpeoOpazoBaHuil ['anuies, BTOPOrO M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMIIYJIbCA W MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble moOJokeHUd MKT u 3akoHBl MOJEKyIsIpHOU (GU3UKUA H
TEPMOJUHAMHUKU (CBA3b JAaBJICHUS HUJECAJbHOIO Tra3a CO CpelHel
KMHETHYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHHUS W KOHLEHTPALIMENW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
SHEpPrueu TEMJIOBOrO JABMKEHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UEATBHOTO
razda C KOHUEHTpAalMEW MOJIEKYJ M €ro TEMIIEpaTypoH, YpaBHEHUE
MenneneeBa—Kmaneiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPaHEHMSI PHEPIHMU B TEIUIOBBIX MPOLECCAxX), IPU ATOM HCIOIb30BaTh



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS IPUMEHUMOCTHU
ypaBHeHus: MeHeneeBa—Knanelipona;

aHAJIU3UPOBATh W OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJAUHAMUKHU (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTCHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIs, NPUHLUUI CYHEPHO3ULUUA DIEKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCIOBUS NPUMEHHMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKH BAXKHBIC COOTHOIICHUS: 3aKOHbI OMa [Jid y4yacTka
LHENMA W U1 3aMKHYTOM DJJIEKTpUYEeCKOM 1enu, 3akoH Jxoyns—J/lenna,
npasuia Kupxroda, 3akonsl apanes 11 371€KTpoIn3a);

ONMKCHIBATH (PU3MYECKHUE MPOLIECCHl U SIBJICHUS, HCIOJb3YsS BEIUYUHBI:
MEpEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbI, IABJICHHUE, TOTCHIIMAJIbHAS SHEPTUsl, KHHETUYECKAsl SHEPT U,
MEeXaHU4YecKask FHEPTHsl, padoTa CUJIbI, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CUJla TSKECTH, CWJIA YNPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPIHUs
B3aUMOJICHCTBUS Tela ¢ 3eMJIEH BOIM3H €€ TOBEPXHOCTH, SHEPTHS YIIPYTon
nedopManvi Ipy>KUHbBI, KOJUYECTBO TEIJIOTHI, a0COIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSISI DHEPTUS HICATHLHOTO
OJTHOATOMHOTO Ta3a, padoTa UACATHHOTO Ta3a, OTHOCUTEIIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJI maeasbHOro TEIUIOBOrO ABHUTATENA; IJIEKTPUUECKOE TOJIE,
HaNpsHKEHHOCTD AJIEKTPUUECKOTO TOJIs, HANPSHKEHHOCTD MOJIS TOUEUYHOTO
3apsia WIK 3apsHKEHHOTO [Iapa B BAKYyME U B JIUDJICKTPUKE, MOTEHIUAI
AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIIMATIOB, JIEKTPOJIBUKYIIAS
cuia, CUja TOKa, HalpsKeHHE, MOIIHOCTh TOKA, AJIEKTpUYECKass EMKOCTb
IUDIOCKOTO  KOHJIEHCATOpa,  CONPOTHBIEHHE  yyacTKa  LEeNu ¢
MOCJIEIOBATEIBHBIM U MAPAJICITbHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJII KOHAEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKAaHWUS  (PU3WYECKUX  SBJICHHMA:
MEXaHUYECKOE JBW)KEHUE, TEIUIOBOE JBH)KCHHWE YaCTULl BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEHHE, NU(dy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALINS, TIJIaBJICHUE U KPUCTAJIU3allUsl, HAIPABJIECHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALNS TEN, SKBUMOTEHINAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MTPOBOJIHHKA;

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMUUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHU, IPH ’TOM KOHCTPYHUPOBATh
YCTAHOBKY, (UKCUpOBaTh pPe3yibTaThl TMOJYYEHHONH 3aBUCHMOCTH
¢u3MYeCKNX BEIWYMH B BHUJE TpaduKkoB C Yy4YETOM aOCOTIOTHBIX
IOrPEIIHOCTE  M3MEPEHMH, JeJaTb  BBIBOABI MO  pe3yjbTaraM
UCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHTEJIBHBIC IMTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA,
MIPOBOJIUTH OMBITHI TIO TPOBEPKE MPEUIOKEHHON THITOTE3bI: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAILHYIO YCTAHOBKY, aHATM3UPOBATh
MOJIyYCHHBIC Pe3yJibTaThl U JIeJaTh BBIBOJ O CTaTyce MNPeII0oKeHHON
TUIOTE3bI;

coOJTI01aTh TPaBHIIa OE30TIaCHOTO TPY/1a IPH MTPOBEACHUH UCCEIOBAHMH B
pamMKax  y4eOHOro  OKCIEpUMEHTa,  TpPaKTUKymMa W  y4eOHO-
HCCIIEIOBATENICKOW U TMPOEKTHOM JIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOTro 000pYAOBAHMUS;

pemiatb pacuy€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOMN
(bU3NYeCKO MOJENbI0: Ha OCHOBAaHWM aHAIHW3a YCJIOBHS OOOCHOBHIBATH
BBEIOOp (U3MUECKOW MOJCNIN, OTBEYAIOIICH TpeOOBaHUSM 3aadH,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJNATHI (PU3NIECKUX
TEOpUM MPHU UCIOJIb30BAHUU MATEMATHYECKUX METOJIOB peIleHUs 3ajad,
MIPOBOJIUTH PACUETHl HA OCHOBAHWM MMEIOIIMXCS JAaHHBIX, aHATU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YIETOM TOIYICHHBIX
pE3yNbTATOB;

peliath KadyeCTBEHHBIC 3ajaud, TpeOyiolue NPUMEHEHUs 3HAHWM U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKIA: BBICTPAWBATh JIOTHYECKYIO
IEMOYKY PACCyKICHHUI ¢ OTTOPOI HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHX MTPOIIECCOB;

MIPUBOUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOSKHBIX YIEHBIX-(PU3HKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH TOCIEACTBHUS OBITOBOM M TTPOU3BOJICTBEHHOM
NESATETPHOCTH YEeJOBEKa, CBA3aHHOM C (PU3MUYECKUMH TIPOIECCaMHU, C
MO3UIIAN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUH O PAIIHOHATLHOM
MPUPOONOIH30BAHUM, @ TAK)KE€ PasyMHOM HCIIOJIb30BAHUM JTOCTHUKEHUN
HAyKd W TEXHOJOTUW JUIsl JajJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOro
00I1IeCTBa;

NPUMEHATH pa3jfyHble COcoObl paboThl ¢ MH(pOpManmen (Ppu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAaHHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTU, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU ¢ TPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAIMK, CTPYKTYPUPOBAHUS M HHTEPIIPETAIINH
uH(OpMaITUH, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPHUTHYCCKHU
aHATM3UPOBATh  TOJNIy4aeMyr  uH(popmamuioo W  OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

TPOSIBIISITH OpraHU3aIOHHBIC " NI03HABaTEIIbHBIC YMCHUSI
CaMOCTOSATEILHOTO MPUOOPETCHHSI HOBBIX 3HAHHWH B IIPOIIECCE BBITTOJIHCHHUS
MPOCKTHBIX U YU4EOHO-UCCIEA0BATEIILCKUX padoT;

paboTaTh B TpyNIE C HCIOTHEHHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATBFHO PACIPEACIIATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIMsIX, aJICKBaTHO OIICHMBATH BKJIAJl KaXXIOTO W3
YYaCTHHKOB TPYTIIBI B pEIICHUE pacCMaTpUBAEMON MPOOIIEMBI;

MPOSIBJISITH MOTUBAIIHIO K Oyaymed mpodeccuoHaIbHOW AeATEIbHOCTH 10
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPOPHIIAL.

K xoniy o0yuenus B 11 knacce npeAMETHBIE Pe3yIbTaThl Ha yriTyOJIEHHOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIUXCS YMEHHI:

MOHUMATh POJIb PUBUKHU B IKOHOMHUECKOM, TEXHOJIOTHYECKOM, COIMATTbHOMN
U ATUYECKOHN cdepax NesTeIbHOCTH 4YeloBeKa, PoJib U MECTO (DU3UKU B
COBPEMEHHOU HAy4YHOM KapTUHE MUPA, POJIb ACTPOHOMHUU B IIPAKTUYECKON
NEATEIbHOCTH YEJIOBEKAa M JaJbHEUIIEM HAay4HO-TEXHMYECKOM Pa3BUTHH,
3HAUEHWE OINHCATEIbHON, CHUCTEMAaTU3UPYIOMIeH, OOBSICHUTEIHHOU U
MPOTHOCTHYECKOW (GYHKUUNA (U3MUECKOW TEOPUU — BJIEKTPOJIUHAMUKH,
CHEeUalIbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DHU3UKH, POJIb
¢dbuznyeckoil Teopuu B (POPMUPOBAHUU MPEACTABICHUM O (PU3UUECKOU
KapTUHE MHpa, MECTO (U3NYECKOW KapTHHBI MHpa B OOImMEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IIPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOILEeCCOB
(s1BJ€HMIT): OIHOPOJHOE IEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUs, MaTeMaTUYECKUl MAasTHUK, WJCalbHbIN
PY>KUHHBIH MasTHUK, rapMOHUYECKHE BOJIHBI, UJICAIIbHBIN
KoJIeOaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

paznuuarh yCJOBHUSl (TpaHUIbl, O0JACTH) MPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHMUS,
UCIIOJb3Yysl OCHOBHBIE IIOJIOKEHMS W 3aKOHBI DJJIEKTPOJAMHAMUKU U
CHEIUAlIbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHUS



ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAaMOMHAYKIIMM B DJIEMEHTE DJEKTPUYECKOM WENu CO CKOPOCTHIO
M3MEHEHHUSI CUJIbI TOKA, MOCTYJIAThI CIIEIIMATbHON TEOPUU OTHOCUTEIBLHOCTH
OiHIITeTHA);

aHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBJICHHUS, UCTIONIB3YSI
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  OHHINTEHHA IS
dboToaddexra, nepBbIil U BTOPOU MOCTyNaThl bopa, MpUHIIMI COOTHOIICHUS
HeonpenenéHHocte ['eli3eHOepra, 3aKOHbBl COXpPaHEHHs 3apsIOBOrO M
MacCOBOT0 YKCEN U SHEPTUU B SIICPHBIX PEAKILIMIX, 3aKOH PAJIUOAKTUBHOIO
pacriajna);

ONMKCHIBATH (PU3MYECKUE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
HaNpsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
MOJIsi, Pa3HOCTh MOTEHUHAJIOB, DJICKTPOJBWXKYILAs CUJIA, WHIYKIUS
MarHWTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, DSHEPrus MAarHUTHOTO TOJIA
MPOBOJHUKA C TOKOM, PENIITUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsi]l pa, SHEPTUS CBSI3U AJIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBUYECKUX  SBJICHUM:
AJIIEKTPOMArHUTHAsE UHYKIUS, CAMOUHIYKIIMS, PE30HAHC, UHTEPPEPECHIIUS
BOJIH, Ju(pakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpa)kKeHHeE,
dotornextpudeckuit 3G ekt (hotodrddexr), anbda- u 6eTa-pacmanst aaep,
ramma-u3JiaydeHue sjaep, pu3ndeckue MpUHITUIBI CIEKTPATBHOTO aHATN3a !
paboThI J1azepa;

ONpENENATh HAINpPABICHUE HHAYKUUMUM MArHUTHOTO TOJISI MPOBOAHUKA C
TOKOM, CUJIbl AMriepa u cuiibl Jlopenna;

CTpOUTH M300pakeHNE, CO3/]TaBaeMOe ITIOCKAM 3€pPKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

IIPUMEHSTh OCHOBOITIOJIAralOlIMe ACTPOHOMUYECKUE MOHATHUS, TEOPUU U
3aKOHBI JJI1 aHalM3a W OOBACHEHUS (U3MYECKUX MPOIECCOB,
MPOUCXOJIAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAaX, B MEXKIaJlaKTUYECKOU
cpelie; IBUKEHUs HEOECHBIX TeJ, SBOJIOLNH 3BE3]1 U BeeneHHOo;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IMpPU HOTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTH
¢u3nYecKuX BENUYMH B BUJE TpaduKkoB ¢ y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTEd  WU3MEPEHU, JIeJaTh  BBIBOABI IO  pe3yJbTaTaM
HCCIICIOBAHUS;



IPOBOJAUTHh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMPATh ONTUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEIbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI,
MPOBOAMTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIOTE3bI: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
IOJlyuYEHHBIE pe3yJIbTaThl W JeNlaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUIOTE3bI;

OTKCHIBaTh METO/bI TOJYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
co0ro1aTh MpaBuiia 0€30MacHOro TPyAa IPU IPOBEICHUH UCCIIETOBAHHI B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpaKTUKymMa U y4eOHO-
UCCJIEIOBATENILCKOM U TMPOEKTHOM NEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMUS;

pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
¢usznyeckoil MOJeNbl0: HAa OCHOBAHMM aHaldW3a YCJIOBHS BBIOMpPATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHMUSIM 3aJadyM, HPUMEHATH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYIaThl (PU3UYECKUX TEOPHd
OpU  WCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOAMUTH PAcu€Thl HA OCHOBAaHUHM MMEIOIIUXCS TAaHHBIX, aHAJTU3UPOBAThH
pPE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YIETOM TOTYICHHBIX
pe3yJIbTaToB;

pematb KadecTBEHHBbIE 3adaud, TpeOyrolue MpPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eNoB Kypca QU3WKH, a TAK)KE WHTErpalliu 3HAHUH U3 JAPYTUX
IPEeIMETOB €CTECTBEHHO-HAYYHOTO LHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI N3MEPHUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJAUTH TPUMEPHI BKJIaa POCCUNCKUX U 3apyOSKHBIX YUEHBIX-(PUZUKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBATh M OLICHUBATDH MOCIEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESTEIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MUEeCKHMMH IMpolieccaMu, C
HO3UINI 3KOJOTH4YecKol 6€30MacHOCTH, MPEACTAaBIECHUIN O palliOHAIbHOM
NPUPOIOINOIb30BAHUM, @ TAKKE€ Pa3syMHOM MCIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [JId JAJbHEUIIEr0 pPa3BUTUS YEJIIOBEYECKOIO
00IIIECTBA;

MPUMEHSTh Pa3uYHbIE CIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOTO
COJIEp)KaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX



TEXHOJIOTUH, TP 3TOM HCIIOJIB30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIC
TEXHOJIOTMH IS TIOMCKa, TEPEepadOTKH M TPEABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHOU WH(OPMAITUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIIN
uH(OpMAIUK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJNIy4aeMyr  uWH(popmamuio W  OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MIPOSIBJISITH OpraHU3aIMOHHBIE u ITO3HABATECIIbHBIC yMEHUS
CaMOCTOATEITLHOTO MPUOOPETCHHSI HOBBIX 3HAHHUH B TIPOIIECCE BHITIOJIHCHHUS
MIPOCKTHBIX M YUeOHO-UCCIEA0BATEIBLCKUX padoT;

paboTaTh B TpyIIE C HCIOJTHCHUEM Pa3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATBEHO PACIPEACIISATh IEITeIbHOCTh
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIICHWBATH BKJIAJ KaKJOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI;

MPOSBIISATh MOTHUBAIIMIO K Oyaymie mpodecCuoHanbHON eSITEIHPHOCTH 110
CHCIUATBHOCTIM (PU3UKO-TEXHUICCKOTO TTPOPHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM
Kontpoabnubie IIpakTnyeckme
n/n NMporpaMmbIl Bcero
padoThI padoThI
Pa3znen 1. HAYUHBIM METO/] TIO3HAHUS IIPUPO/IbI
1.1 HayuHblii MeTO1 TO3HAHUS TPUPOIBI 6
Hroro no pazaeny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnaamuka 10
2.3 CraTtuka TBEpIOTO TENA 5 1
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUU 15 1

3.2 Tepmonunamuka. TernoBbie MalIuHbI 20 1

13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 |

MEePEXOAbI

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTte/ibHbIE

pecypcesl

bu6moreka [JOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

but6moreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubnuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7

bubnunoreka [IOK
https://m.edsoo.ru/f16b68d7




Ne HaunmeHoBaHMe pa3/ie/ioB U TeM
n/n NporpamMMsl

Nroro no pazaeny

Paznea 4. JIEKTPOJAMHAMUKA

4.1 DJNEKTPUUYECKOE 10JIE
4.2 [TocTOsTHHBIN 37IEKTPUYECKUIA TOK
4.3 Toxu B paznu4HbIX cpenax

Htoro no pazaeny

Paznea 5. PU3HUYECKHAN MPAKTUKYM

5.1 Du3nyecKkuil NpakTUKyM
Hroro o pasaeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoaunuyecTBO 4acoB

B
cero padoThbI padoThbI

49

24 1

24 1

54

16 16
16
10

170 8 16

Kontpoabubie IIpakTuueckue

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

but6moreka [IOK
https://m.edsoo.ru/f16b68d7




11 KJTACC

KoanuectBo yacos
HaumeHoBaHMe pa3/ie/ioB U TeM

Ne n/m
NMPOrpamMMbl Bcero
padoThbI
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MarunuTHoOe nosue 14
1.2 DNeKTpOMarHuTHasi UHIYKIUs 13 1
Hroro no pasaeny 27
Pa3nen 2. KOJIEBAHUSA U BOJTHbBI
2.1 Mexanunueckue KoneOaHus 10
2.2 DJIeKTpOMAarHUTHBIE KOJIeOaHuUs 15
)3 MexaHuueckre U 3J1eKTPOMarHUTHbIE 10 |
BOJIHBI
2.4 Ontuka 25 1
Hroro no paszneny 60

Pasznen 3. OCHOBBI CI'IEI_[I/IAJILHOI7I TEOPUU OTHOCUTEJBHOCTHU
3.1 Ocuoset CTO 5 1

Hroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyisipHO-BOJIHOBOM yaliu3m 15

KonTpoabHbie

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edso00.ru/39859¢f 1

bubmuorexa [JOK
https://m.edsoo0.ru/39859¢f1

bubnuorexa [JOK
https://m.edso0.ru/39859¢f1

bubnunorexa [IOK
https://m.edso0.ru/39859¢f1

bubnunoreka [IOK
https://m.edso0.ru/39859¢f1

bubmuorexa [JOK
https://m.edso0.ru/39859¢f1

bubnunoreka [IOK
https://m.edsoo.ru/39859%f1

bu6moreka [JOK
https://m.edsoo.ru/39859%f1




HanmeHoBaHMe pa3/ie/ioB U TeM

Ne i/
NMPOrpamMMbl
4.2 ®duzuka aroma
43 ®u3nKa aTOMHOTO SIIpa U AJIEMEHTapHbBIX

YACTHII

Nroro no pazaeny

KoaunuyecTBO 4acoB

B Konrpoabusie IIpakTnuyeckue
cero
padoThbI padoThI

5

25

Paznen 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPOPHU3UKU

Htoro no pazaeny
Paznea 6. PU3HUYECKHAN MPAKTUKYM

6.1 du3nyecKkuil NpakTUKyM

Hroro o pasaeny
Pa3nes 7. OBOBINAIOIIEE IOBTOPEHHUE

CucremaTtu3zaius 1 0000IIeHIE
MPEAMETHOTO COAEPKAHUSI U OTIBITA
NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor

7.1

Hroro o pasaeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

12

16 16

16

15

15

10

170 4 16

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE
pecypcsl

bubmuorexa [JOK
https://m.edso0.ru/39859¢f1

bubmuorexa [JOK
https://m.edsoo0.ru/39859¢f1

bubnuorexa [JOK
https://m.edsoo0.ru/39859¢f1

bubnunoreka [IOK
https://m.edso0.ru/39859¢f1

bubmunorexa [IOK
https://m.edsoo.ru/39859%f1

but6mmoreka [IOK
https://m.edsoo0.ru/39859¢f1




ITOYPOYHOE INIAHUPOBAHUE
10 KJTACC

Ne

o/ Tema ypoka

®dwusuka — pyHIaMeHTaIbHAs HayKa O
npupojie

HayuHblii MeTOT TO3HAHUS K METOBI
uccaenoBaHus GU3NUECKUX SIBICHUI

DKCTHEpUMEHT U TeOpHUs B MPOLIECCEe TTOZHAHUS
3 npuposl. Habmoienre n SKCriepruMeHT B
¢duzuke

4 CrniocoObl n3MepeHus: GU3NIECKUX BETUUNH

AOCOMIOTHAS M OTHOCHUTENIbHAS TIOTPEIIHOCTH
U3MEpeHuH (PU3NUECKUX BEIUYNH

MopenupoBanue B pusuke. Poias u mecto
¢buzuk B OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI
IEATEILHOCTH JII0ICH

Mexannueckoe nasmxenne. CucremMa oTcuera.
OTHOCHUTENHLHOCTh MEXaHHMYECKOT'O
nerxeHus. [Ipsimas u o6patHas 3agaun
MCXAaHHUKH

Pannyc-BekTop MarepraibHON TOYKH, €TI0
MPOEKIIUU Ha OCcU KoopAuHAT. Tpaekropus.

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTnyeckue
padoTbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE
pecypcebl

but6mmoreka [JOK
https://m.edsoo.ru/1beef346

bu6mmoreka [IOK
https://m.edsoo.ru/3a7fde29

bubmuorexa [JOK
https://m.edsoo.ru/34c49931

bubmmorexa [JOK
https://m.edsoo.ru/ca2def03

bubmuorexa [JOK
https://m.edsoo.ru/7f18fda3

but6mmoreka [JOK
https://m.edsoo.ru/eabbded1

but6mmoreka [IOK
https://m.edsoo.ru/e9a52f02

bu6mmoreka [IOK
https://m.edsoo.ru/30a108a5




/o

10

11

12

13

14

15

16

Tema ypoka

ITepemenienue. CxkopocTs. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
['paduueckoe onrcaHne paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

CrnoeHue nepemMeIieHnii 1 CKOPOCTEH.
Pemenue 3anau

HepaBnomepHoe nemxxenue. MrooBeHHast
CKOpOCTb. Y ckopeHue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
['paduueckoe onrcanne MPSIMOIUHEHHOTO
JBUKCHMSI C TOCTOSIHHBIM YCKOPEHHEM

CBobOoHOE TIazicHHe. Y CKOpeHHE CBOOOIHOTO
najicHus. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH,

YCKOPEHUsS OT BPEMEHU U UX rpapuKu

JIBrxeHue Tena, OpOIIEeHHOTO MO YIJIOM K
TOPU30HTY

KpuBonuneirinoe nmxenue. J[BuxeHue mo

OKPYXHOCTHU. YTJI0Bas U JIMHEIHAA CKOPOCTb.

HepI/IOI[ K 9aCToTa. L[eHTpOCTpCMI/ITeJ'ILHOG n
IMMOJIHOC YCKOPCHUC

Kontponbnas padota mo teme "Kunemaruka"

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edso0.ru/89ba7190

bubmuorexa [JOK
https://m.edsoo.ru/761d18aa

bu6mmoreka [IOK
https://m.edso00.ru/a99549a7

Bbubnuoreka [JOK
https://m.edsoo.ru/b7560bbf

bubmmorexa [JOK
https://m.edsoo.ru/f738109¢

but6mmoreka [JOK
https://m.edsoo.ru/71cbb4f5

bu6mmoreka [IOK
https://m.edsoo.ru/33196fbe

bu6mmoreka [IOK
https://m.edsoo.ru/1242{32e




/o

17

18

19

20

21

22

23

24

25

Tema ypoka

[TepssIif 3akoH HetoToHA. MHEpUMaIbHBIE
cuctembl orcuéta. [IpuHumn
oTHOcuTenbHoCTH ["anues.
HeunepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHOge#CcTBYIOIIAs cuia. Bropoit
3akoH Hprorona. Macca
B3aumoneinicteue ten. Tpernil 3aKk0H
Hprorona

HpI/IHLII/IH Cynepno3nauun CUJI. Pemenue 3amau
Ha NIPUMCHCHHEC 3aKOHOB HrroTona

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTh T'PABUTALIMOHHON 1
WHEPTHOU MaccChl

Cuua TSDKECTH U YCKOpEHHE CBOOOIHOTO
naJeHUs

JIBmxeHre HeOECHBIX TEll U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUEecKasi CKOpocTb. 3akoHbl Kerepa

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa u BUabI Cuil TpeHUs.
JIBI>KeHUe B AKHUIKOCTH U rasze C y4€TOM CHIIBI
CONPOTUBIIEHUS CPEJIBI

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/5a9%e4a64

Bbubnuoreka [JOK
https://m.edsoo.ru/141d3837

bubmmorexa [JOK
https://m.edsoo.ru/57dba505

but6mmoreka [JOK
https://m.edsoo.ru/bdf997fb

bu6mmoreka [IOK
https://m.edsoo.ru/9aba2b0a

bubmuorexa [JOK
https://m.edsoo0.ru/22757126

but6mmoreka [JOK
https://m.edsoo.ru/11abfa0a

but6mmoreka [JOK
https://m.edsoo.ru/Oae2cd84

bu6mmoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2cb29676




/o

26

27

28

29

30

31

32

33

Tema ypoka

Hasnenue. ['mapocratnyeckoe JaBJICHHE.
Cuia Apxumena

AGcomoTHO TBepaoe Teno. [loctynaTensHoe
U BpalllaTeJIbHOE IBUYKEHUE TBEPOTO Tea

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUs.

II;mevyo cunbl

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
teiy. LleHTp TskecTn Tena. Y ciaoBus
paBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHS

Pemenue 3anau

Konrponsnas padora no teme "/[unamuxka.
Crartuka TBepaoro tena'"

HMiynbc MaTepUabHOM TOUYKHU, CUCTEMBI
MaTepuanabHbIX TOUeK. LIeHTp Macc cucTeMsl
MaTepuaibHBIX TOUEK. Teopema 0 JBUKEHUH
LIEHTpa Macc

I/IMHYJ'ILC CUJIbI 1 UI3MCHCHUC UMITYJIbCa TEJla.

3aKkoH COXPAHCHUS UMITYJIbCA. PeakTuBHOE
JBHXXCHUC

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/a28aa7ad
Bbubnuoreka [JOK
bu6mmoreka [IOK
https://m.edsoo.ru/2b95d57e

bu6mmoreka [IOK
https://m.edsoo.ru/653d3459

Bubnuoreka [JOK
https://m.edsoo.ru/9aa79a7d

Bbubnuoreka [JOK
https://m.edsoo.ru/dclcaac0

bubmuorexa [JOK
https://m.edsoo.ru/9f5a574c

but6mmoreka [JOK
https://m.edsoo.ru/4bb8294b

but6mmoreka [IOK
https://m.edsoo.ru/13f0a221




/o

34

35

36

37

38

39

40

41

Tema ypoka

MOMEHT uMITyJIbCa MaTepPUATbHON TOUKH.

[IpencraBnenne o COXpaHEHHNH MOMEHTA
UMITYJIbCa B IICHTPAIBHBIX MOJISX

Penrenue 3anau

PaGoTa criibl Ha MaJIOM M Ha KOHEYHOM

nepemereHnn. I'paduueckoe npeacTaBicHne

paboThI critbl. MOIITHOCTH CHITBI
Kunerndeckas sueprusi. Teopema 06
H3MEHEHUH KUHETHUECKOU OHCPIrun
MaTepHaIbHON TOUKH

HOTGHHI/IaHLHLIe X1 HCTIOTCHIUAJIBbHBIC CUJIBI.

ITorenuumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

Tperbsa kocMudeckasi CKOpocTb. CBs3b
pabOoThI HEMOTEHIMATIBLHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM dHEeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHMUSI
MEXaHUYECKON YHEPTUU

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHysum U1 uacalbHON
JKUJKOCTU

KonTtponbhas paboTa mo teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

KoaunuyecTBO 4acoB

KonTpoabubie IIpakTuuyeckue

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/d6532eb9

bu6mmoreka [IOK
https://m.edsoo.ru/f7706d63

bu6mmorexa [IOK
https://m.eds00.ru/913974c7

Bubnuoreka [JOK
https://m.edsoo.ru/9a5e2e74

bubmuorexa [JOK
https://m.edsoo.ru/554bafcc

bubmuorexa [JOK
https://m.edsoo.ru/fS7b4e01

but6mmoreka [{OK
https://m.edsoo.ru/f30f43b6

bu6mmoreka [IOK
https://m.edsoo.ru/474e7cda




/o

42

43

44

45

46

47

48

49

50

51

Tema ypoka

PazBuTue npeacraBieHuii 0 npupoie
TernoTel. OcHoBHBIE NON0KeHus MKT.
Huddyszusa. bpoyHOBCKOE TBUKEHHE
CrpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPABIX
Ten. XapakTep JBUKEHHS U B3aUMOJEHCTBUS
YacTHUI] BEIECTBA

Macca u pazmepsl MOJIEKYJT (ATOMOB).
KonnuectBo BemecTBa. [locTosiHHas
ABoraapo

Temneparypa. Temtosoe pasHoBecue. [lkana
Lenbcus

Pemenne 3agau

NneannHbiii ra3. ['a30Bble 3aKOHBI

VYpasaenune Menaeneesa-Knaneiipona.
Pemenne 3agau

AbcomoTHas TeMieparypa. 3akoH JlanbToHa

H3omporieccsl B HI€TEHOM Ta3e ¢
MOCTOSIHHBIM KOJINYECTBOM BEIIECTBA
['pacduueckoe mpecTaBICHNUE U30MPOIECCOB:
u30TepMa, U30X0pa, H300apa

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/b0a4445f

Bbub6nuoreka [JOK
https://m.edsoo.ru/c44d02e2

bubmmoreka [JOK
https://m.edsoo.ru/c5b72ab7

but6mmoreka [JOK
https://m.edso00.ru/0070d493

but6mmoreka [JOK
https://m.edsoo.ru/1531aba5

but6mmoreka [JOK
https://m.edsoo.ru/1deb2367

but6mmoreka [JOK
https://m.edsoo.ru/8d12¢328

but6mmoreka [JOK
https://m.edsoo.ru/14e02d1f

bu6mmoreka [IOK
https://m.edsoo.ru/68878d51

Bbubnuoreka [JOK
https://m.edsoo.ru/1344327b




/o

52

53

54

55

56

57

58

59

Tema ypoka

OcnoBHoe ypaBHeHue MKT

Pemenue 3anau

CBs13b a0COMIOTHOM TemMmepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO CpEeHEN
KMHETUYECKOM DHEprueH MoCcTynaTeaIbHOro
TEIJIOBOT'O ABMXKCHUS €€ YaCTHUIL

O000111eHrE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Ocuossl MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

TepMoanHaMHuuecKkas CUCTEMA. 3alaHue
BHEWIHUX ycsioBui it T/ cucreMsl.
BHemHne 1 BHYTpEHHUE NTapaMeTPBI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HA4YEHUS BEJIIMYUH, OIIMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.

CamornpousBosbHas penakcaius Tl cuctemsl

K TCIIJIOBOMY PaBHOBCCHIO

Mojaens uaeaabHOTO T'a3a B TCPMOANHAMHUKE.

Y ci10BUS MPUMEHUMOCTH 3TOM MOJEITHU

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/c8094721

but6mmoreka [JOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

but6mmoreka [JOK
https://m.edsoo.ru/09d12{d8

Bbubnuoreka [JOK
https://m.edsoo.ru/13adad59

Bbu6nuoreka [JOK
https://m.edsoo.ru/5f8d38a3

Bubnuoreka [JOK
https://m.edsoo.ru/8ec512f0

but6mmoreka [JOK
https://m.eds00.ru/29355001




/o

60

61

62

63

64

65

66

67

Tema ypoka

VYpaBaenue Menaeneera-Knanelipona u
BbIpaKEHUE JIJIsl BHYTPEHHEH SHEPTruu

BeIpaxxeHue 1 BHyTpEHHEN SHEPTrun
OJIHOATOMHOTO MI€aJbHOIO Irasa.
KBazucrarnueckue 1 HECTaTHYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-nuarpamme

Temnonepenaya Kak cnocod M3MEHEHUS
BHyTpeHHel sHeprun T/] cucremsr 6e3
COBEpILIECHUS pabOTHI

KOHBCKI_II/IH, TCIUIOMPOBOAHOCTD, U3JIYUCHUC

KomnuectBo TemnoThl. TemioéMKoCTh Tena.
VYaennHas u MOJIIpHasA TEIIOEMKOCTHU
BEILIECTBA. Y AeIbHas TEII0Ta CropaHua
TOILJIMBa

Pacuér xonmmuecTBa TEIIIOTH IpU
Terionepenade

[Tonsitue 06 aguadbatHoM npouecce. [lepBbrit
3aKOH TCPMOIANHAMHKHN

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/bal 178d0

Bbubnuoreka [JOK
https://m.edsoo.ru/ac5cacl5

bubmmorexa [JOK
https://m.edsoo.ru/741d5738

but6mmoreka [IOK
https://m.edsoo.ru/3d734561

but6mmoreka [JOK
https://m.edsoo.ru/157b54cd

but6mmoreka [JOK
https://m.edsoo.ru/7ba67355

bu6mmoreka [IOK
https://m.edsoo.ru/1db5ad4e

Bbubnuoreka [JOK
https://m.edsoo.ru/d8098824




KosnnuyecTBo 1yacos DJIEeKTPOHHbIE

68

69

70

71

72

73

74

75

76

77

Tema ypoka B Kontpoasubie Ilpakruueckne LHGpOBBIE
cero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl

KonuuecTBo TermnoTel v paboTa Kak MepbI
W3MEHEHUS BHYTpeHHe# sHepruu T/]
CUCTEMBI

BTtopoii 3aKk0H TEpMOJINHAMUKY 1JIs
PAaBHOBECHBIX M HEPABHOBECHBIX MIPOIIECCOB.
HeoOpaTuMocTs NpUpOIHBIX MPOIIECCOB

bu6mmoreka [IOK
https://m.edsoo.ru/b047alcd

Bbubnuoreka [JOK
https://m.edsoo.ru/c6f4f464

[IpuHIUIIBI IEUCTBUS TEIUIOBBIX MAILIKH. bubnuoreka [IOK
KITI https://m.edsoo.ru/2e945513
bubmuorexa [JOK
M KIII. K
ARCHMATILHOC SHATCHIC A L Kapro https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK

Pemenue 3anau

DKOJIOTHYECKHE aCIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTATEIEd. TeIruioBoe
3arps3HEHUE OKPYKAIOILIEH Cpeibl

https://m.edsoo.ru/b3efal8b

bubmmorexa [JOK
https://m.edsoo.ru/9867aaa7

bubmmorexa [JOK
Pemenue 3agau

https://m.edsoo.ru/c8c70432
O06o001IeHNe U CUCTEMAaTH3alusl 3HAHUH 110 bubmuorexa [JOK
teme "Tepmonunamuka. TemnoBbie MaIHbI" https://m.edsoo.ru/28d62b3f
KonTponbhas pabota no teme bubnuorexa [JOK

"TepmoanHamuka. TeninoBble MalIUHbI"
[TapooOpa3zoBaHue 1 KOHICHCAIIHSL.
Hcnapenue u xunenue. Y ieiapHas TEIIOTA
napooOpa3oBaHus

https://m.edsoo.ru/1b6e26¢5

Bu6nuoreka [JOK
https://m.edsoo.ru/6f8e¢6777




/o

78

79

80

81

82

83

84

85

Tema ypoka

HacpllienHblie 1 HEHACHIIIIEHHBIE TTapHI.
KadgecTtBeHHAs 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLIEHHOI'O TIapa OT
TEMIIEPaTypPhl, UX HE3ABUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUS OT IABJIEHUS B
JKUJTKOCTH

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJbHAS BIIAYKHOCTD

Pemenne 3agau

Trépnoe Teno. Kpucrannuueckue u
amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KPHUCTAIIJIOB

[InaBnenue u kpucTauM3anus. Y geiabHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmanuu TBEpaOTO Tena. PacTskeHue u
cxarue. Casur. Moayns IOnra. Ipenen
ynpyrux aedopmanuii

TemioBoe pacmupeHue KUAKOCTeH 1
TBEPABIX TeJ. AHTAPMOHHU3M TETIOBBIX
KoJie0aHUi YacTHUI] BEIIeCTBA
[IpeobpaszoBanue 3Hepruu B (ha30BBIX
nepexoiax

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/f5c17d02

but6mmoreka [JOK
https://m.edsoo.ru/30ebbb79

bu6mmoreka [IOK
https://m.edsoo.ru/18e95ff3

bu6mmoreka [IOK
https://m.edsoo.ru/20a88a03

Bbubnuoreka [JOK
https://m.edsoo.ru/6ee91e9f

bubmmorexa [JOK
https://m.edsoo.ru/dalaabl10

but6mmoreka [JOK
https://m.edsoo.ru/7ba5Sedf2

bu6mmoreka [IOK
https://m.edsoo.ru/97a0672f




/o

86

87

88

89

90

91

92

93

94

KoaunuyecTBO 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoThbI
YpaBHEHHE TEIIOBOTO OanaHca 1
Pemenue 3anau 1

IToBepxHOCTHOE HaTshkeHue. KanwisipHele
ABJIeHUs. J[aBieHue Mo UCKPUBIIEHHOU 1
IIOBEPXHOCTHIO )kuKocTH. Popmyia Jlamnaca

O0001eHre U cCUCTEMATU3ALMS 3HAHUHN 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA. 1
®da3oBbIe nepexoabl"”

KonTponbHas pabota no teme "Arperaruoie

COCTOsIHMS BelecTBa. Pa3oBbie Mepexo bl ! !
DJeKTpu3anus Tel U €€ MpOosiBICHUS.

OnekTpuueckuii 3apsia. [[Ba Buna |
ANEKTPUUECKUX 3apsaaoB. [I[poBoaHUKH,

JIUJICKTPUKU U TIOJTYTTPOBOTHUKHI

DneMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH |

COXpaHEHUS JIEKTPUUYECKOTO 3apsia

B3anmoneiicteue 3apsanoB. Toueunbie |

3apsaabl. 3akoH Kynona

Pentenne 3amau 1

IIpakTnueckue

padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypchl

but6mmoreka [JOK
https://m.edsoo.ru/ab1521fb

but6mmoreka [JOK
https://m.edsoo.ru/8ab7f40d

but6mmoreka [{OK
https://m.edsoo.ru/b42f1197

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575¢

Bbubnuoreka [JOK
https://m.edsoo.ru/7dc2a739

bubmmorexa [JOK
https://m.edsoo.ru/l1aff445f

but6mmoreka [JOK
https://m.edsoo.ru/f49atd24

bu6mmoreka [IOK
https://m.edsoo.ru/445b7746

bu6mmoreka [IOK
https://m.edsoo.ru/6b87ecSa
https://m.edsoo.ru/08fc19bc




/o

95

96

97

98

99

100

101

102

103

104

Tema ypoka

Onekrpuueckoe noiie. Ero neiicteue Ha
ANEKTPUIECKHUE 3aPSIIbI

Hanpsx€HHOCTB 3JIEKTPUYECKOTO IOJIS.
[TpoOuebIit 3apsa. JInHUM HANPSHKEHHOCTH
aneKkTpudeckoro noss. OqHOpPOIHOE
ANEKTPUYECKOE MOJIE

IToTeHIManbHOCTD DIIEKTPOCTATUYECKOTO

moJisi. PasHocTh MOTCHIUAJIOB U HAIIPSIZKCHUC

IToreHnuanbpHas OHEPIu:d 3apsja B
SJICKTPOCTATUYCCKOM IT0JIC. ITorennuan
SJICKTPOCTATUYCCKOI'O MOJIA

CBs13b HaNPSHKEHHOCTH TIOJIS U PA3HOCTH
MOTEHITUAJIOB JIJISl DJIEKTPOCTATUYECKOTO TTOJIST
IIpuHIUIT CyNIEPIIO3ULIMH 3JIEKTPUYECKUX
ToJIeH

Pemenue 3anau

[Tone Toueunoro 3apsna. [lose paBHOMEPHO
3apsLKEHHON Cepsl

[Tosie paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpHO 3apsKEHHON
0ECKOHEYHOM TIIOCKOCTH

[TpoBOIHUKH B AIEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsIOB

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/05c6bfal

Bbubnuoreka [JOK
https://m.edsoo.ru/3dac6957

bubmmorexa [JOK
https://m.edsoo.ru/80021447

but6mmoreka [{OK
https://m.edsoo.ru/af5fa389

bu6mmoreka [IOK
https://m.edsoo.ru/df7a6838

bubmuorexa [JOK
https://m.edsoo.ru/Ocfe4a6c

bubmmorexa [JOK
https://m.edsoo.ru/5a582263

bubmuorexa [JOK
https://m.edsoo.ru/b297b5c3

bu6mmoreka [IOK
https://m.edsoo.ru/f7a665ee

Bbu6nuoreka [JOK
https://m.edsoo.ru/32405eab




/o

105

106

107

108

109

110

111

112

113

114

115

Tema ypoka

JIMdIeKTpUKY U OJTYTIPOBOJHUKY B
AIIEKTPOCTATUYECKOM I10J1€

Konnencarop. DnekTpoéMKOCTb
KOHJIeHCATOpa. DIEKTPOEMKOCTD TUIOCKOTO
KOHJIeHCaTopa

HapanneﬂLHoe COCAMHCHNEC KOHACHCATOPOB

[TocnenoBareabHOE COCTUHCHIE
KOHJICHCATOPOB

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

Penrenue 3anau

JIBro>keHue 3apsiKEHHOW YaCTHIIbI B
OJTHOPOJHOM DJIEKTPUIECKOM TOJIe
Pemenne 3amaq

O00011eHNEe U cUCTEMATH3AllA 3HAHUH 110
TeMe "DieKTpudeckoe noie"
KonTtponbhas paboTa mo teme
"Onexrpuueckoe nose"

Cuna Toka. ITocTossHHBIN TOK. Y CI0BUSA
CyIIECTBOBaHUS MTOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

KoaunuyecTBO 4acoB

KonTpoabubie IIpakTuuyeckue

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/060ebab5

Bu6nuoreka [JOK
https://m.edsoo.ru/845b4{73

Bbubnuoreka [JOK
https://m.edsoo.ru/d11e8ce7

bubmuorexa [JOK
https://m.eds00.ru/1€992920

bubmuorexa [JOK
https://m.edsoo.ru/73a34f18

bubmuorexa [JOK
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

bu6mmoreka [IOK
https://m.edsoo.ru/8341d6ac

but6mmoreka [JOK
https://m.edsoo.ru/5752603f

bu6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

bubmuorexa [JOK
https://m.edsoo.ru/233311b5




/o

116

117

118

119

120

121

122

123

124

125

126

Tema ypoka

Hcrounuku Toka. Hanpsokenne u 31C

3akon Oma JyIsl y4acTKa Lemu.
DNEeKTpUYECKOe COMPOTUBIICHUE

3aBUCHUMOCTBH CONPOTUBIICHUS OJHOPOJIHOTO
MIPOBOJIHUKA OT €0 JIJTMHBI U TIJIOIIA N
MOTIEPEYHOTO CEYCHUS

Y 1esbHO€E CONPOTHUBIIEHUE BEILIECTBA.
Permenue 3anau

HOCJ’ICI[OBEITCJ'IBHOG, napaJilieJIbHOC,
CMCHIAHHOC COCAMHCHUEC TPOBOAHHUKOB

Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX
nenei. [Ipasuna Kupxroda

Pemenue 3anau

Pabota snektpuueckoro Toka. 3akoH Jxoyis
—Jlenua

Pemenue 3anau

MOIIHOCTB 3IEKTPUUECKOTr0 TOKA. TeroBast
MOIIHOCTb, BBIJIENIIEMAsl HA PE3UCTOPE

Pemenune 3anau

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypchl

but6mmoreka [JOK
https://m.edsoo.ru/0839al15

bu6mmoreka [IOK
https://m.edsoo.ru/f14f251e

Bbu6nuoreka [JOK
https://m.edsoo.ru/95fcdf51

bubmuorexa [JOK
https://m.edsoo.ru/437f8300

but6mmoreka [JOK
https://m.edsoo.ru/236f7¢07

Bbubnuoreka [JOK
https://m.edsoo.ru/1794cf37

Bbubnuoreka [JOK
https://m.edsoo.ru/3881b469

Bbubnuoreka [JOK
https://m.edsoo.ru/a3605c5¢

bubmmorexa [JOK
https://m.eds00.ru/6761bfOf

bubmuorexa [JOK
https://m.edsoo0.ru/99750a6f

but6mmoreka [JOK
https://m.edsoo.ru/eb72fc24




/o

127

128

129

130

131

132

133

134

135

136

137

138

Tema ypoka

OJIC v BHyTpeHHEE CONTPOTUBIICHUE
MCTOYHUKA TOKA

3axon OMa 15 TTOJTHOM (3aMKHYTO)
AIEKTPUYECKOMN LETH

Pemenue 3amau

MoniHoCTh HCTOYHHKA TOKA

KopoTtkoe 3ambikanue

Konpaencarop B 1enu nocTOSIHHOTO TOKa

Pemenne 3agau

Pemrenne 3amad mo treMe "IlocTOSHHBIH
AIEKTPUUECKUNA TOK"

Pemenue 3agau mo Teme "llocToSHHBINA
ANEKTPUIECKUH TOK"

Pemrenne 3amau mo reMme "IlocTOSIHHBIH
ANEKTPUUECKUHN TOK"

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "[IoCTOSTHHBIN AEeKTpUYECKU TOK"
Kontponbnas padota o teme "llocTosHHbIN
ANEKTPUIECKUH TOK"

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE
pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/72d453af

bubmuorexa [JOK
https://m.edsoo.ru/221£40fb

bubmuorexa [JOK
https://m.edso0.ru/3580b679
Bbubnuoreka [JOK
https://m.edsoo.ru/a0ae51d8
Bbubnuoreka [JOK
https://m.edsoo.ru/546f5632
bu6mmoreka [IOK
https://m.edsoo.ru/35368f3e
bu6mmoreka [IOK
https://m.edsoo.ru/4410cef0

bu6mmoreka [IOK
https://m.edsoo.ru/a7340a29

Bbubnuoreka [JOK
https://m.edsoo.ru/744261b8

but6mmoreka [JOK
https://m.edsoo.ru/eb5d4687

bu6mmoreka [IOK
https://m.edsoo.ru/bfd7a050

Bbu6nuoreka [JOK
https://m.edsoo.ru/1885ddf1




/o

139

140

141

142

143

144

145

146

Tema ypoka

DneKTpuyecKasi MpOBOAUMOCTh Pa3JIMUHBIX
BEIIIECTB. DJICKTPUUYECKUH TOK B METasIaX.
CBepXIpoBOIUMOCTh

DNEeKTPUUECKUN TOK B pacTBOpPax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUISL DJIEKTPOIIN3a

DeKTpuuecKuil ToK B razax. [lmasma

DneKTpUYecKuil TOK B Bakyyme. BakyymHbie
puOOpbI

DNEeKTPUYECKUN TOK B MOJIYTIPOBOJHUKAX

[TomympoBOTHUKOBBIE TPHUOOPHI

@u3HYECKU PAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa M HAINPSKEHUS B
LIENU MOCTOSIHHOTO TOKa MPHU MOMOILU
AHAJIOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX
npuoopoB" uiu "3HaKOMCTBO ¢ U(PPOBOI
naboparopueii o pusuke. [Ipumepst
U3MEpeHus: PU3NUECKUX BEIUUUH MPU
MIOMOUIY KOMITBIOTEPHBIX AATUYUKOB"
Ou3nYeCKuil TpakTUKyM 1o Teme "M3ydenue
HEPaBHOMEPHOT'O JIBUKEHUS C LIENbIO
OIpeieIeHns] MTHOBEHHOW cKOpocTH"

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/da794295

Bbub6nuoreka [JOK
https://m.edsoo.ru/4b423491

Bbubnuoreka [JOK
https://m.eds00.ru/92d92{76

Bbubnuoreka [JOK
https://m.edsoo.ru/2E+160

bubmuorexa [JOK
https://m.edsoo.ru/ab61c660

bubmuorexa [JOK
https://m.edso0.ru/83622200

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f




/o

147

148

149

150

151

Tema ypoka

OU3NYECKUI TPAKTUKYM 10 TEME
"M3Mepenune yCKoOpeHus IpH NpsIMOJTMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU TI0 HAKJIOHHOM
mwrockoct" winn "Uccienosanue
3aBUCUMOCTH IIYTHU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepeHue yCKOpeHHsI CBOOOTHOTO
najgeHus" win "M3yuenue ABUKEHUS Tena,
OpOLIEHHOT0 TOPU30HTAILHO"

Ou3n4eCcKuil mpakTUKyM 1o teme "M3ydenue
JBUKEHUSI TeJIa 10 OKPYKHOCTH C
MOCTOSTHHOM MO0 MOZYJIIO CKOPOCTBIO" UITH
"HccnenoBanue 3aBUCUMOCTH TIEpUOAA
oOpalieHnss KOHUYECKOT0 MasiTHUKA OT €T0
napameTpos”

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenune paBHOICUCTBYIOIIEH CUITBI IPU
JIBIDKEHUH OpyCKa 110 HaKJIOHHOM IIOCKOCTH"
unu "lIpoBepka runoTes3sl 0 HE3aBUCUMOCTHU
BPEMEHU JIBHKECHHUS OpYCKa MO0 HAKIIOHHOMH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €T
Macchl”

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT YIIPYTOCTH,

KoaunuyecTBO 4acoB

KonTpoabubie IIpakTuuyeckue
Bcero
padoThbI padoThI
1 1
1 1
1 1
1 1
1 1

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

but6mmoreka [JOK
https://m.eds00.ru/6960b6ef

but6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514

bubmuorexa [JOK
https://m.edsoo.ru/0b34dbg84

but6mmoreka [JOK
https://m.edsoo.ru/b55b81al




/o

152

153

154

Tema ypoka

BO3HHKAIOIIUX B IIPYKUHE U PE3UHOBOM
obpasrie, ot ux nedopmanuu" win "M3yuenune
JIBIDKEHUS CUCTEMBI T€Jl, CBA3aHHBIX HUTBIO,
MEPEeKUHYTOM uepe3 nErkuit 610K"

@U3HYECKUI IPAKTUKYM I10 TEME
"U3mepenue koddduimeHTa TpeHus mo
BEJIMYMHE YTII0BOT0 KO3 dHUIIeHTa
3apucumocTtd Frp(N)" unu "Hccnenoanue
JBUKEHHS OpycKa 10 HAKIOHHOM MII0CKOCTH
C IIepeMEHHBIM K03(ppHULIMEHTOM TpeHUs" UK
"N3y4yeHue qBUKEHMS Ipy3a Ha Baly €
TpeHuem"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBHNA PaBHOBECHS
TBEPJOTO TeJa, UMEIOIIETO OCh BpalleHus"
M "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENIA, UMEIOIIETO
Iomaas onopsr"

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepenue umiyibca Tejaa o TOpMO3HOMY
nytu" win "V3mepeHnne Cuibl TSIru, CKOpocTH
MOJIETH 3JIEKTPOMOOUIIS M MOIITHOCTHU CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMITYJIbCOM CHUJIBI" UK

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

but6mmoreka [JOK
https://m.edsoo.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04{4£7

Bbu6nuoreka [JOK
https://m.edsoo.ru/856fb28e




/o

155

156

157

Tema ypoka

"MccnegoBaHre cOXpaHEHHsI UMITYJIbCaA MPU
yrpyrom B3aumopencteun" win "M3mepenue
KUHETHYECKOW YHEPTUU Teja [0 TOPMO3HOMY
nyTH"

®dusnueckuil npakTukyM no teme "Msyuenue
M30TEPMHUYECKOTO Ipoliecca (PEKOMEHI0BaHO
UCIoNb30BaHue nudpoBoi mabopatopun)"
nin "M3ydeHne u30XopHOro npoiecca” uiu
"N3y4enne n3obapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue yaenbHON TEMI0EMKOCTH" UITH
"HccnenoBanue mpoiecca OCTHIBAHUS
BemiecTsa" win "HccienoBanue agnabaTtHOro
npouecca” nin "M3ydueHne B3auMOCBA3H
SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKugKocren"

duznueckuil npakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN HCIapeHus KuakocTen"
wu "M3MepeHue yaeapHON TEIIOThI
r1aByieHus abjaa" uinm "M3ydyeHue cBONCTB
HaChILEHHBIX MapoB" wiu "M3mepenue
a0COJIIOTHOM BJIaXKHOCTH BO3/yXa U OLEHKA

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

bubmmorexa [JOK
https://m.edsoo.ru/6bla23b5




/o

158

159

160

Tema ypoka

Macchl mapoB B omenieHnu'". smepenue
Koa(uImeHTa TOBEPXHOCTHOTO HATSKCHUS

@u3HYECKU IPAKTUKYM 110 TEME
"HaGmroenre npeBpamieHus SJHepruu
3apsKEHHOT0 KOH/IEHCATOpa B YHEPTHIO
n3IydeHus ceeroauona’ wim "M3yuenue
IPOTEKAHUsS TOKA B IIENH, COAEpKalleh
KoHJeHcaTop" win "Pacnpenenenue pasHoctu
MOTEHIUAIOB (HANPSHKEHUS ) IPU
MIOCJIEI0BATEILHOM COEIMHEHUH
KOHJIEHCAaTOpoB"

OU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBaHue CMENIaHHOTO COSIMHEHUS
pe3uctopoB" unu "M3MepeHue yaenabHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT
HaIPSKEHUS TSI JIAMITBl HaKaJTuBaHUs "

DU3NYECKUN TPAKTUKYM I10 TEME
"Habnronenue anekrponuza’ uim
"U3mepenue 3apsia 0THOBAJIEHTHOTO HOHA"
nin "VccmenoBaHue 3aBUCUMOCTH
COTNIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” nin "CHATHE BOJIbT-aMIIEPHOIN
XapaKTEePUCTUKH aroaa"

KoaunuyecTBO 4acoB

KonTpoabubie IIpakTuuyeckue

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

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

but6mmoreka [JOK
https://m.edsoo.ru/2b179d98

bubmuorexa [JOK
https://m.edso00.ru/64b6e901




/o

161

162

163

164

165

166

167

Tema ypoka

PesepBHbIil ypok. O6001eHIE 1
cUcTeMaTH3alys 3HaHHil 1o TeMe
"Kunematuka"

PesepBHbIil ypok. O6001eHIE 1
cucreMaTru3sanus 3HAHHUHU II0 TEME
"Ilmnamuka"

PesepBHbIii ypok. O600IICHNE 1
cucreMaTu3ais 3Hanui mo reme "CraTtuka
TBEp0Tro Tena"

PezepaHblil ypok. O6o01eHue u
cucTeMaTH3alys 3HaHUi 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTu3anusa 3HaHui Mo teMe "OCHOBBI
MOJIEKYJISIPHOKHHETUYECKON Teopuu"

PesepBHbIil ypok. O6001eHIE 1
CUCTEMATH3ALMS 3HAHUN 110 TEME
"Tepmonunamuka. TemnoBbsie MalIuHbI"

PesepBHbIii ypok. O600IICHNE 1
CUCTEeMaTH3alHs 3HaHUH 110 TeMe
"ArperaTHble cocTosiHUS BemecTBa. da3oBbie
nepexoasl"

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThI

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

Bbub6nuoreka [JOK
https://m.edsoo.ru/3149956b

bubmmoreka [JOK
https://m.edsoo.ru/0f9752ac

but6mmoreka [IOK
https://m.edsoo.ru/6¢0df9cc

bu6mmorexa [IOK
https://m.edsoo.ru/de148976

bu6mmoreka [IOK
https://m.edsoo.ru/Obcc77cl

Bbubnuoreka [JOK
https://m.edsoo.ru/59ca5c91




/o

168

169

170

Tema ypoka

PesepBHbIil ypok. O6001eHIE 1
cUcTeMaTH3allMs 3HaHUi 110 Teme
"Onexrpuueckoe noiue"

PesepBHbIil ypok. O6001eHIE 1
CUCTeMAaTH3AI¥sI 3HAHUH 110 TeMe
"TIoCTOSIHHBIN NEKTPUUECKUNA TOK"
PesepBHbIii ypok. O600IICHNE 1
cucreMaruzanus 3Hanui no teme "Toku B
pa3anyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

Beero KonTpoabHbie
padoThbI
1
1
1
170 8

IIpakTnueckue

padoThI

16

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/f2381c0c

Bbub6nuoreka [JOK
https://m.edsoo.ru/3cae6dal

bubmmorexa [JOK
https://m.edsoo.ru/cc7681d4




11 KJTACC

Ne
n/n

10

Tema ypoka

BsanMonelcTBUE ITIOCTOSHHBIX MAarHUTOB U
MIPOBOJAHHUKOB C TOKOM. MarHUTHOE TMOJIe.
I'mnore3a Amnepa

Bekrop MaruutHON nHAYKIMK. [IprHIMn
CyNEepHoO3UIIMM MAarHUTHBIX MoJel. JInnun
MarHuTHON UHAYKIIMU

MarauTHOE I10JIe TPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, e€ HalIpaBJIEHUE U MOAYJIb

Pemenue 3agau

IIpumenenue 3akoHa Amnepa.
DNeKTpOU3MEpPUTENbHBIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBlIeHUE U MOYJIb.
JIBr>keHue 3apsKEHHOM YaCTHULIbI B
OJIHOPOJHOM MAarHUTHOM II0JIE

Pemenue 3agau
PaGora cunbl Jlopenna

Pemenue 3agau

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoTbl

IpakTnyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [IOK
https://m.edsoo.ru/487a8593

bub6moreka [JOK
https://m.edsoo.ru/4clabccb

bubnunoreka [IOK
https://m.edsoo.ru/d35d5262

bubmuorexa [JOK
https://m.edsoo.ru/26d9c5ba
bubnunoreka [IOK
https://m.edsoo.ru/a37a0c21

bubmuorexa [JOK
https://m.edsoo.ru/ad7718d7

bu6mmoreka [IOK
https://m.edsoo.ru/c97afaal

but6mmoreka [IOK
https://m.edsoo.ru/504e98c7

bubmuorexa [JOK
https://m.edsoo.ru/d518be4b

bubmuorexa [JOK
https://m.eds00.ru/93617bd9




/o

11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

MarauTHoOE 10JI€ B BEILIECTBE.
deppoMarHeTHKH, apa- U TuaMarHeTUKH

OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB.
[Tpumenenne peppoMarHeTHKOB

Pertennie 3amgau mo reme "MarautHoe 1ose"

Pemtennie 3amaud mo reme "MaraurtHoe 1one"

SIBiIeHUE DIEKTPOMArHUTHOW UHAYKIWH.
[ToTok BeKTOpa MAarHUTHOM MHIYKIIUU

OC unnykuuu

3aKOH AJIEKTPOMATHUTHON MHAYKIUU
Qdapanes

Buxpesoe anexrpuueckoe nose. Toku Pyko

O/1C nuHAYKIMH B JBUKYIIUXCA
IIPOBOJTHUKAX

Pemenue 3agau

[IpaBuno Jlenna

WNuaykruBHocTh. KaTyiika MHAYKTUBHOCTH B
L[EMHU TOCTOSITHHOTO TOKa

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypchl

bu6moreka [JOK
https://m.edsoo.ru/30ff9608

bubmuorexa [JOK
https://m.edsoo.ru/0b58190a

bubmuorexa [JOK
https://m.edsoo.ru/5b55¢307
bubnunoreka [IOK
https://m.edsoo.ru/41c4ae8a

bubmuorexa [JOK
https://m.edsoo.ru/b3efalcl

bubmuorexa [JOK
https://m.edsoo.ru/48150bd8

but6mmoreka [IOK
https://m.edsoo.ru/abdec188

but6mmoreka [IOK
https://m.edsoo.ru/15abe140

but6mmoreka [IOK
https://m.edsoo.ru/0235¢cc02

bu6moreka [JOK
https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
https://m.edsoo.ru/bbc22726

bub6moreka [JOK
https://m.edsoo.ru/621eae9d




/o

23

24

25

26

27

28

29

30

31

32

Tema ypoka

SBnenne camonHaykiuu. JJ1C
CaMOMHIYKITUH

3Hepr1/151 MAarauTHOTO IMOJIA KaTyIIKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

Pemenue 3agau

O00011IeHE U CUCTEMATHU3AIMs 3HAHUH 110
TeMe "DIEeKTpoiMHaMuKa"

KonTtponbHas padoTa mo teme
"OnekTpoauHaMuka'

KoneobarensHas cucrema. CBOOOIHEIE
Konebanus. ['apMoHnvecKkre KoaeOaHus

Kunemarnueckoe u JUHAMHUYCCKOC OITMCAHHEC
KoJIe0aTeIbHBIX I[BI/I)KGHI/II\/JI

DHepreTudeckoe onucanue. BoiBos
JUHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX
Kose0aHui U3 UX IHEPTETHUECKOTO U
KHUHEMATHUYCCKOTI'O OITMCaHUA

Awmrutyna u asza xonebaHuit

[Tepnon u wactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KOJIeOaHUN
MaTeMaTU4eCKOro MasiTHHKa. [lepron

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypchl

bu6moreka [JOK
https://m.edsoo.ru/7ee60ca8

bubmuorexa [JOK
https://m.edsoo.ru/b3c0Oadl1

bubmuorexa [JOK
https://m.edsoo0.ru/88f69d2b

bubmuorexa [JOK
https://m.edsoo.ru/76484025

bu6moreka [JOK
https://m.edsoo.ru/8ae09b98

bubnunoreka [IOK
https://m.edsoo.ru/7c1db385

bubmuorexa [JOK
https://m.edsoo.ru/87ce9498

but6mmoreka [IOK
https://m.edsoo.ru/e3¢99692

but6mmoreka [IOK
https://m.edsoo.ru/7a0c439a

but6mmoreka [IOK
https://m.edsoo.ru/e0399319




/o

33

34

35

36

37

38

39

40

41

Tema ypoka

CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO
MasiTHHKA

3aryxaromue Konebanus. BeiHyXIeHHBIE
Konebanus. Pe3zonanc

ABTOKOJICOaHUSA

Pemrenue 3agau

VYpoxk-koH(pepeHuus "MexaHnueckne
KoJie0aHUs B MY3bIKAIbHBIX HHCTPYMEHTaxX"

O0600111IeHYE ¥ CUCTEMATU3aLM 3HAHUM 110
TeMme "Mexaandeckue Koinedanusg"

DNeKTpOMarHuTHbIE KoJeOaHusl.
KonebarenbHblil KOHTYD

®opmyna Tomcona. CBsi3b aMIUTUTY ABI
3apsijia KOHJIEHCATOpa ¢ aMILTUTYI0M CHITBI
TOKa B KOJIEOATEIIbHOM KOHTYpE

3aKOH COXpaHECHHUsS YJHEPTUHU B UICATEHOM
KOJIeOaTeIbHOM KOHTYPE

3aTyxaI01uHe SJICKTPOMArHUTHBIC
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHuTHLIC KOJ'Ie6aHI/I$I

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/72e¢93d09

bubmuorexa [JOK
https://m.edsoo.ru/6add2644

bubnunoreka [IOK
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

but6mmoreka [IOK
https://m.edsoo.ru/8ef587be

bubnunoreka [IOK
https://m.edsoo.ru/eb84182f

bubmuorexa [JOK
https://m.edsoo.ru/d4adabde

but6mmoreka [IOK
https://m.edsoo.ru/093f9af1

bu6moreka [JOK
https://m.edsoo.ru/d1e2d543

bubnunoreka [IOK
https://m.edso0.ru/5¢668619




/o

42

43

44

45

46

47

48

49

50

51

Tema ypoka

[Tepemennsblii Tok. Pe3uctop u KoHAEHCATOP
B LIENIU TIEPEMEHHOTr0 TOKa

KaTYH_IKa HHAYKTHUBHOCTHU B LICTIN
MNEPEMEHHOI'O TOKa

3akoH OMa 11l 3IEKTPUYECKON LEenn
MEPEMEHHOT0 TOKa

MoHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ICMCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HATPSIKEHUS

Pe3onaHC B aneKkTprUUecKoil 1enu

Pemenue 3agau

Wneansubiif Tpancdopmarop. [IpoussoacTro,
nepenaya v NoTpedeHue MeKTPUIeCKOn
SHEPTUU

DKOJIOrH4eCKHe PUCKU IIPU MIPOU3BOJCTBE
anekTposHepruu. Kynbrypa nucnonb30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

Pemenue 3agau

Pemrenue 3agau

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypchl

bu6moreka [JOK
https://m.eds00.ru/84836152

bubmuorexa [JOK
https://m.edsoo.ru/cfa307af

but6mmoreka [IOK
https://m.edsoo.ru/8bae38e6

bu6moreka [JOK
https://m.edsoo.ru/lcac6cdc

bu6moreka [JOK
https://m.edsoo.ru/087506df
bu6moreka [JOK
https://m.edsoo.ru/al6836a4

bu6moreka [JOK
https://m.edsoo.ru/f97418ae

bubnunorexa [IOK
https://m.edsoo.ru/a6f74d93

bubnunoreka [IOK
https://m.edsoo.ru/ee6677ed

bu6moreka [JOK
https://m.edsoo.ru/7cab59f8




/o

52

53

54

55

56

57

58

59

60

61

62

Tema ypoka

O06001IeHre U cCucTeEMaTU3aIMs 3HaHUH 110
TeMe "DJeKTpoMarHuTHbIC KojieOaHus"

Mexanndeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBoiicTBa MEXaHHMYECKHUX BOJIH

3ByK. XapaKTepUCTUKH 3BYKa

Wudpassyk u ynprpassyk. LllymoBoe
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl

Pemenue 3agau

BHGKTpOMaFHI/ITHBIC BOJIHBI. H3J’Iy‘leHI/Ie
SJICKTPOMArHUTHBIX BOJIH

DHeprus 3IeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH

[Ixana 31eKTPOMarHuTHBIX BOJIH.
[IprMeHeHne IeKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

[IpyHIMIIBI pagUuOCBSI3U U TEIEBUACHMUS.
Panuonoxanus. D1eKTpoOMarHuTHOE
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl
KonTponbnas pabora no teme "Konebanus u
BOJIHBI"

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypchl

bu6moreka [JOK
https://m.edsoo.ru/401024a9

bubmuorexa [JOK
https://m.edsoo.ru/a58e109f

bubmuorexa [JOK
https://m.edsoo.ru/d9ae1000

bubnunoreka [IOK
https://m.edsoo.ru/138b6109

bubmuorexa [JOK
https://m.edsoo0.ru/7380038f

bubmuorexa [JOK
https://m.edsoo.ru/cfd918bf

but6mmoreka [IOK
https://m.edsoo.ru/714e5db1

bu6mmoreka [JOK
https://m.edsoo.ru/d01b818c

bubnunorexa [IOK
https://m.edsoo.ru/49bel1f9e

bubmuorexa [JOK
https://m.edso00.ru/9f96f1{8

but6mmoreka [IOK
https://m.edsoo.ru/4f7985a0




/o

63

64

65

66

67

68

69

70

71

72

Tema ypoka

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa

Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PACIIPOCTPAaHEHMSI CBETA

Otpaxxenue cBeta. [lnockoe 3epkaino.
Coepuueckoe 3epkaiio

[Tpenomnenue cBeta. AGCONIOTHBIN U

OTHOCHUTEILHBIN MMOKa3aTellh IIPpCIOMIICHHUS.

[TomHOE BHYTpEHHEE OTpakKEeHUE.
[IpenenbHbIit yroi MoJHOrO BHYTPEHHET O
OTpaKEHHUS

Pemrenne 3a1au Ha npUMEHEHUE 3aKOHOB
OTpPaKEHUS U MPEJOMIICHUS CBETA

Xonx nydent B mpusme. Jlucniepeust cBera.
CrnoxHbrii coctaB Oesoro cBera. [BeT

JIuH3LIL cDOKyCHOG PACCTOSAHUEC U ONITHYCCKAA

CHJIa JIMH3bI

[TocTpoenue n3o00pakxeHUH B JIMH3aX U UX
cUcTeMax. YBelnYeHHE JTUH3bI

Pemenue 3agau Ha noctpoeHue
M300pakeHUH, MOTy4YaeMbIX C IIOMOIIBIO
JIUH3

I'ma3 xkak onTudeckas cCHCTEMa

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypchl

bu6moreka [JOK
https://m.edsoo0.ru/f9566406

bubmuorexa [JOK
https://m.edsoo.ru/ea32d455

but6mmoreka [IOK
https://m.edsoo.ru/a005d2bb

bubmoreka [JOK
https://m.edsoo.ru/bc2e55cd

bu6moreka [JOK
https://m.edsoo.ru/49d830a9

bubmuorexa [JOK
https://m.edsoo.ru/d8e1c3be

but6mmoreka [IOK
https://m.edsoo.ru/60441359

bu6mmoreka [JOK
https://m.edsoo.ru/bb53b1d5

bubnunorexa [IOK
https://m.edsoo.ru/5a868f09

bubmuorexa [JOK
https://m.edsoo.ru/ecd480a2




/o

73

74

75

76

77

78

79

80

81

82

83

84

KoaunuyecTBO 4acoB

Tema ypoka Kontpoabubie IIpakTuueckue
Bceero
padoThl padoThbI

Pemenue 3amau. [Ipenensr npuMeHUMOCTH

. 1
F€OMETPUUYECKON ONTUKH
CKoOpoCTh CBETA U METO/BI €€ U3MEPEHUS 1
Hucnepcus ceta 1
Wntepdepenmus creta 1
KorepeHTHble HICTOUHUKH. Y CIIOBUS 1
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB
Pemrenue 3agau 1
[Tpumenenne naTepdepeHun 1
Judpakius ceeta 1
JudpakimonHas pemérka. Y cioBue 1
HAOII0/IEHUS TTIAaBHBIX MAaKCUMYMOB
Pemrenue 3agau 1
[TonepedHOCTh CBETOBBIX BOJIH. |
[Tonspuzanus cBera
Pemrenue 3agau 1

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypchl

bu6moreka [JOK
https://m.edsoo.ru/cd174al0

bubnunoreka [IOK
https://m.edsoo.ru/f32aab06
bu6moreka [JOK
https://m.edsoo.ru/lel6ccbe
but6mmoreka [IOK
https://m.edsoo.ru/5fc0c638
bu6mmoreka [JOK
https://m.edsoo.ru/c6416d48
bu6moreka [JOK
https://m.edsoo.ru/3061de2b
bu6moreka [JOK
https://m.edsoo.ru/668edbc8

but6mmoreka [IOK
https://m.edsoo.ru/12ed04b5

but6mmoreka [IOK
https://m.edsoo.ru/f998d964

bu6moreka [JOK
https://m.edsoo.ru/d58c411a

bu6moreka [JOK
https://m.edsoo.ru/e9890fe9

bubnunoreka [IOK
https://m.edsoo.ru/c56¢8158




/o

85

86

87

88

89

90

91

92

93

94

Tema ypoka

CBeTOBBIC SIBJICHHS B npupone

O06001IeHrEe ¥ cUCTEMaTH3aMs 3HAHUHI 110
Teme "Ontuxa"

Kontponbnas padota mo teme «OnTuka»

['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHHUKH. 3aKOHBI JIEKTPOIMHAMUKU U
MIPUHIIUIT OTHOCUTEIbHOCTH

ITocTynatel cnenuanbHOM TEOPUU
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBA.
[TpeobpazoBanus Jlopenma. YcnoBue
NpUIMHHOCTU. OTHOCUTENIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U
COKpaIleHne JUINHBI

DHeprus U UMIYJIbC PEISITUBUCTCKOM

JaCTHUIIBI

CBsI3b MacCChI C SHEPTUEH U UMITYIHCOM
PEAATUBUCTCKOM YaCTULIBI. DHEPTHUS IOKOS

PaBHOBecHOE TemIoBoe H3JIY4YCHUC

3akoH cMelnieHnsa Bruna

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypcbl

but6moreka [IOK
https://m.edsoo.ru/0b36363d
bu6moreka [JOK
https://m.edsoo.ru/8a14748b

bu6moreka [JOK
https://m.edsoo.ru/82315dd4

bu6moreka [JOK
https://m.edsoo.ru/c9bd77cb

bubnunoreka [IOK
https://m.edsoo.ru/c56f05cb

bubnuorexa [IOK
https://m.edsoo.ru/d83742bb

but6mmoreka [IOK
https://m.edsoo.ru/853a64fc
bu6mmoreka [JOK
https://m.edsoo.ru/b6258ffa
bu6moreka [JOK
https://m.edsoo.ru/f54035a5

bu6moreka [JOK
https://m.edsoo.ru/1c5ff752




/o

95

96

97

98

99

100

101

102

103

104

105

Tema ypoka

T'umoreza M. Ilnanka o kBaHTax. POTOHBI

DHeprust ¥ UMITyJIbC (OTOHA

®otordpdext. OnbiTe A. I'. Cronerosa.
3akoHsbl poTodddexta

VYpaBuenue DitHmreitHa 17151 hoTodrddekra.
"Kpacnas rpanuna" ¢pororddexra

Hasnenne ceeta. Onbrtel I1. H. Jlebenena

BonHOBEIE CBOMCTBA YaCTHII

Bonnsl ne bpoina. Jlnuna BonHsI 1 bpoiins
U pa3Mepbl 00J1aCTH JIOKAIU3aLuU
JBYOKYLICHCS YaCTHULIBI

KopmyckynsipHO-BOJIHOBOM yanu3m

Jludpakiys 3JeKTPOHOB Ha KpUCTaIIaxX

Crnenuduka u3MepeHuit B MUKPOMHUPE.
CooTHouIeHHs HeONpeAeIEHHOCTEN
I'eiizenbepra

Pemenue rpadguyeckux 3amaq

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypcbl

but6moreka [IOK
https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
https://m.edsoo.ru/7fb307ec

but6mmoreka [IOK
https://m.edsoo.ru/8c68e5b9
bu6moreka [JOK
https://m.edsoo.ru/01ef4556
bubnunoreka [IOK
https://m.edsoo.ru/64b4f966

bu6moreka [JOK
https://m.edsoo.ru/f59cfcec

bu6moreka [JOK
https://m.edsoo.ru/5df8bafl

bu6moreka [JOK
https://m.edsoo.ru/8ccab62a
bu6mmoreka [JOK
https://m.edsoo.ru/30dbal8c

bu6moreka [JOK
https://m.edsoo.ru/65783dec

bu6moreka [JOK
https://m.edsoo.ru/e70195bd




/o

106

107

108

109

110

111

112

113

114

115

Tema ypoka

Pemenue pacy€rHbix 3amau

Kontponbnas padota mo temam: "OCHOBBI
CTO", "KopmycKyJIsIpHO-BOJIHOBOM
nyanusm"

OnBITH IO HCCICOOBAHHUIO CTPOCHUA aTOMaA.

[TnanerapHas mojaens aroma Pezepdopaa
IToctynater bopa

Bunel ciektpoB. CiekTp ypoBHEH 3HEPTUU
aToMa BOIOpOAa

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE
CBETa

Jlazep

Hyxnonnas monens sinpa ['eiizenGepra-
MBaHeHKO. 3apsa 1 MacCcOBOE YHCIIO AIpa.
N3oronsl. PannoakTuBHOCTH

3aKOH paJIM0aKTUBHOrO pacmnajaa. CBolcTBa
WOHU3UPYIOILIETO u3iydeHus. Biausaue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.
Jo3zumerpus

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHble
cunbl. Jledekt Maccol siapa. SAnepHbie

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE
pecypcsl

but6moreka [IOK
https://m.edsoo.ru/ee9b3182

but6mmorekxa [IOK
https://m.edsoo.ru/c3de891a

bu6moreka [JOK
https://m.edsoo.ru/312b750a

bubnunoreka [IOK
https://m.edsoo.ru/404dfa9a

bubnunoreka [IOK
https://m.edsoo.ru/cf74bl1a

but6mmoreka [IOK
https://m.edsoo.ru/f945d85¢

but6mmoreka [IOK
https://m.edsoo.ru/2288a0c4

but6mmoreka [IOK
https://m.edsoo.ru/34adaSde

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

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




/o

116

117

118

119

120

121

KoaunuyecTBO 4acoB

Tema ypoka KonTposabHbIe
Bcero
padoThl

peakmuu. SAneprsie peakTopsl. [Ipo6iemsr
YIPaBIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUUECKHUE aCIEKThI Pa3BUTHUSA SI€PHOM
SHEPTETHKU

MeToibl perucTpanuu U UCCIIeI0BaHUs
3JIeMEHTApHBIX YacTuil. ODyHaaMeHTaIbHBIC
B3aUMOJICUCTBUS. bapnoHbl, ME30HBI U 1
nentoHsl. [IpeacraBnenune o CtangapTHON

Mozenu. KBapk-riarooHHast MOIENb aIpOHOB

®dusuka 3a npenenamu CtannapTHON
Mojenu. TéMHas Matepust U1 TEMHas SHEPTHSL. 1
EnuncTBO M3nUeckoit KapTHHBI MUpa

Oransl pa3BUTUS ACTPOHOMHUU. 3HaUCHHE
aCTPOHOMMHU

[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
0OBSICHEHUS! IPUPOJIbI KOCMHYECKUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKIX
HCCIEIOBAHNH

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
panuoTenecKonsl, BHEaTMoc(hepHas 1
aCTPOHOMUS

Bun 3Bé3nH0T0 HebOa. Co3Be3nus, IpKue
3BE3/bI, INIAHETHI, UX BUIUMOE JIBIKCHUE

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

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

bu6moreka [JOK
https://m.edsoo.ru/c026fd37

bubnunoreka [IOK
https://m.edsoo.ru/ad73e145

bubmuorexa [JOK
https://m.edsoo0.ru/39¢44028

bu6mmoreka [IOK
https://m.edsoo.ru/4877aale

bu6moreka [JOK
https://m.edsoo.ru/aac588eb




/o

122

123

124

125

126

127

128

129

130

Tema ypoka

Conneunas cucrema. Comane. Conaeunast
aKTUBHOCTb. MicTounuk sHeprun ConHIa u
3BE3T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma "cnekTpajibHbIN Ki1acc —
CBETHUMOCTB"

3B€3I{I)I TJIaBHOM IIOCIEI0BATCILHOCTH

Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O POUCXOKICHUU U
spostronny CoJtHIa U 3BE3. DTalmbl )KU3HU
3BE3]T

Mueunsiii [1yte — Hama ["anaktuka. Tumsl
rajakTuk. YEpHbIE ABIPHI B SIpax rajJakTUK

Bcenennas. Pacimupenne Beenennoil. 3akoH
Xab66na. Teopus bombiioro B3psiBa.
PennkroBoe uznyuenue

MacmrabHas cTpyktypa Beenennoi.
MeraranakTuka

Hepeménnpie mpo6iieMbl aCTpPOHOMUU

@u3HYECKU NPAKTUKYM 110 TEME
"UcciaenoBanye MarHUTHOI'O ITOJIA
HOCTOSTHHBIX MaruutoB' win "UccienoBanue

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmoreka [JOK
https://m.edsoo0.ru/22748eb4

bubnunoreka [IOK
https://m.edsoo.ru/42169944

bubnunoreka [IOK
https://m.edsoo.ru/b3cb766¢

bubmunorexa [IOK
https://m.edsoo.ru/d09da494

bubmuorexa [JOK
https://m.edsoo.ru/7cd10a0a

but6mmoreka [IOK
https://m.edsoo.ru/3dbdf0d2

bu6moreka [JOK
https://m.edsoo.ru/ce234633

bu6moreka [JOK
https://m.edsoo.ru/d37d9ffe

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




/o

131

132

133

134

135

KoaunuyecTBO 4acoB

Tema ypoka KonTposabHbIe
Bcero
padoThl

CBOMCTB (heppOMarHeTUKOB" WIIN
"UcciaenoBanue JeUCTBUS IIOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

@u3HYECKU NPAKTUKYM 110 TEME

"N3mepenue cuibl Amnepa" nin "U3ydenue
3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKa" 1
unu "OnpeneneHre MarHuTHON MHIYKIIMU Ha

OCHOBE M3MepeHus cuibl Ammnepa”

@u3HYECKU MPAKTUKYM 110 TEME
"UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON
uHaykuu'" wim "OnpeaeneHue HHIYKIUU
BUXPEBOTr0 MarHUTHOTO MOJIS"

@u3HYECKU MPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS CAaMOUHTyKIIUN"
nnu "COopka MOJIETH SJIEKTPOMarHuTHOTO
reHeparopa"

@u3HUECKU MPAKTUKYM 110 TEME
"U3mepenue neproa CBOOOTHBIX
KoJ1e0aHUN HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB"

@u3HUECKU MPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B IPY>KUHHOM 1
MasTHHUKE"

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE

nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnunorexa [IOK
https://m.edsoo.ru/b8fb6391

bubnunoreka [IOK
https://m.edsoo.ru/5d159d35

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




/o

136

137

138

139

140

141

Tema ypoka

OU3NYECKUN TPAKTUKYM 10 TEME
"MccnegoBanue nepeMEHHOr0 TOKa Yepes
MOCIIEZI0BATEIHbHO COeTMHEHHBIE
KOHJECHCATOP, KaTyIIKy U pe3ucTop" wiu
"UccnenoBanue padOThl HICTOYHHUKOB CBETA B
LIETH [TEPEMEHHOr0 ToKa"

®usznyeckuil mpakTukyM 1o teme "M3ydyenue
rapaMeTpoB 3BYKOBOW BOJIHBI"

@u3HYECKU MPAKTUKYM 110 TEME
"U3mepenune nokasaresns npeaoMICHUS
crexna" win "[lomydeHne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3€pKajia U JTUH3BI"

@u3HYECKU MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSA OT BeleCTBa (Ha mpUMepe
x)uakux uH3)" uin "M3mepenne GokycHOTO
paccTosIHUS pacCerBarONIUX JIMH3"

@u3HYECKU MPAKTUKYM 110 TEME
"Ha6mronenne nudpakuuu, HHTEphHEepeHINH
Y noJsipu3anuu csera'

@u3HUECKU MPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCca U SHEPTUU
PEeNATUBUCTCKUX YacTull (1o ¢oTorpadusim
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

bu6moreka [JOK
https://m.edsoo.ru/b100661a

bubnunoreka [IOK
https://m.edsoo.ru/42569eal

bub6nunoreka [IOK
https://m.edsoo.ru/b879fb3f

bubnunoreka [IOK
https://m.edsoo.ru/8b7ac737

bubmuorexa [JOK
https://m.edso0.ru/63756¢47




KosnnuyecTBo 1yacos DJIEeKTPOHHbBIE

Ne
wn Tema ypoka B Konrpoabusie Ilpakruueckne UndpoBbie
cero
paGoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
OU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue noctosiHHou [li1anka Ha ocHOBE BuG 11OK
noIMoTeKa

142 uccienoBanus porodddexra” umm 1 1

" https://m.edsoo.ru/eb916£82
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA

Yyepe3 CBETOAMO/] OT HaIpsKeHus"
OU3NYECKUI TPAKTUKYM 10 TEME

143 "HccnenoBanue CriekTpa pa3peKeHHOro 1 | bu6nmmoreka [JOK
aTOMapHOI'0 BOAOPOAA Y U3MEPEHUE https://m.edsoo.ru/ec651eb8
noctosinHoi Punbepra"
@u3HYECKU MPAKTUKYM 110 TEME
"UccnenoBanne paarnoakTHBHOTO (OHA C

" bu6mmoreka [JOK

144 KCTOJIb30BAaHUEM JO3UMETpA" WIIH 1 1

" https://m.edsoo.ru/c3dabebe
W3ydenue noriouieHus 0eTa-4acTull

amoMuHueM"
OU3NYECKUI TPAKTUKYM 10 TEME
"Habmronenus 38€3H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs

145 oTpeeNeHus MOJI0KEHUS HeOeCHBIX | 1 but6mmoreka [IOK
00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOTo MONYIIApHs U SIPKHE
3BE361" WK "HaOmoneHns B TeJIeCKOIl
JIyHBI, U1aHET, TYMAHHOCTEW U 3BE3THBIX
CKoILIeHuH"



/o

146

147

148

149

150

151

152

153

Tema ypoka

O0o01IeHne 1 cucTeMaTu3alys 3HaHUH.
Ponb ¢pusuku u actpoHOMHM B
YKOHOMHYECKOM, TEXHOIOTMYECKOH,
COLIMAJILHOW M 3TUYECKOM cepax
JESTEIbHOCTH YEJI0OBEKA

O06001IeHre 1 cucTeEMaTU3alus 3HAHUI.
Poutb 1 MecTO (PM3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOW HAYYHOUN KapTUHE MUPa

O06o0muIeHne U cUCTeMaTU3aIsl 3HAHNH.
Porne ¢pusudeckoii Teopun B GOpMUPOBAHUN
MpeACTaBICHUH 0 (PU3NYECKON KapTHHE
MHUpa, MeCcTo (pU3MUecKol KapTHUHBI MUpa B
0011IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE

O0o001eHre ¥ cucTeMaTH3alys 3HAHUH 110
Teme "Kunemarnka"

O0001enne ¥ CUCTEMATH3AIMs 3SHAHUH 110
TeMe "Kunematnka"

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUH 110
teme "JIlnHamuka"

O06o0011IeHrEe U CHCTEMATH3aLIHMs 3HAHUI 110
teme "Cratnka TBepaoro teaa"

O06o0mieHne 1 cucTeMaTu3alys 3HaHUH| 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"

KoaunuyecTBO 4acoB

Bcero

KonTposabHbIe
padoThl

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6moreka [JOK
https://m.edsoo.ru/18f19f7¢c

bubmoreka [JOK
https://m.edsoo.ru/e7d400f4

bu6mmoreka [JOK
https://m.edsoo.ru/b032fc4b

bubmuorexa [JOK
https://m.edsoo.ru/4e31b507

but6mmoreka [IOK
https://m.edsoo.ru/2dfbafc5

bubnunoreka [IOK
https://m.edsoo.ru/3cca482e

bubmuorexa [JOK
https://m.edsoo.ru/32a4d1a0




/o

154

155

156

157

158

159

160

161

162

KoaunuyecTBO 4acoB

Tema ypoka Kontpoabubie IIpakTuueckue
Bcero
padoThl padoThbI

O060061eHre U cucTeMaTu3alus 3HaHu| 1o

Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 1
Teopun"

O0001IeHNe ¥ cHCTeMaTU3alus 3HAHUH 110

teMe "Tepmonunamuka. TennoBsie 1
MAIIUHBI"

O06o001IeHre U cucTeMaTu3alus 3HaHu| 10

TeMme "ArperaTHble COCTOSHUS BEILIECTBA. 1
da3oBble nepexobl"”

O00011IeHE U CUCTEMATU3AIMS 3HAHUH 110

| \ 1
TeMe "DIIEKTPUYECKOE 110JIE
O060061eHre U cucTeMaTu3alus 3HaHu| 1o |
teme "[1oCTOSTHHBIN 3JEeKTpUYEeCKU TOK"
O06o001IeH e U cucTeMaTU3alus 3HaHU| 110 !
teMe "Toku B pa3nuyHbIX cpeaax”
O060061eHre U cucTeMaTu3alus 3HaHu| 10 |

TeMe "MarautHoe noie"

PeseprubIil ypok. O600meHNE 1

cUCTEMaTU3allis 3HaHUH 10 TEME 1
"DeKTpOMarHuTHas UHIYyKUIUS"

PesepBHEIit ypok. O600ICHHE 1

CHCTEMAaTH3aIns 3HAaHUH 110 TEME 1
"MexaHnyeckue koaeoanusa"

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmoreka [JOK
https://m.edsoo.ru/ed440ca8

bubnunoreka [IOK
https://m.edsoo.ru/c63f7c10

bubmuorexa [JOK
https://m.edsoo.ru/1d36b5b1

but6mmoreka [IOK
https://m.edsoo.ru/3bf0def9

bu6moreka [JOK
https://m.edsoo.ru/71453ee6

bubmuorexa [JOK
https://m.edsoo.ru/3d40077a

but6mmoreka [IOK
https://m.edsoo.ru/3b4c06ae

bubmoreka [JOK
https://m.edsoo.ru/053e2248

bubnunoreka [IOK
https://m.edsoo.ru/d6310bfd




KosnnuyecTBo 1yacos DJIEeKTPOHHbBIE

Ne
w/n Tema ypoka B Kourtposbubie Ilpaktnueckne UHpoOBbIE
cero padoTsbI padoThI o0pazoBaTre/IbHbIE
pecypchbl
PesepsuEbIil ypok. O000IIIEHE U
P P . bubmoreka [JOK

163 cUCTEMAaTU3allis 3HaHUH 10 TEME

" " https://m.edsoo.ru/5e¢2bb83d
DNeKTpOMarHuTHbIE KOJeOaHUs
PesepBHEIit ypok. O000ICHHE 1

164 CHCTEeMaTH3aIvs 3HAHUH 110 TeMe bubmuorexa [JOK
"MexaHu4ecKHre U AIEKTPOMarHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJHEI"

165 PesepBHelit ypok. O600ICHHE 1 bubnmoreka [JOK
cucreMarusanus 3HaHui 1o teme "Onruka" https://m.edsoo.ru/52ad1603
PesepBublil ypok. O0001IIEHIE U

P P . " bubmuotexa [JOK
166 cucTeMarusanus 3HaHuH Mo TemMe "OCHOBEI
R https://m.edsoo.ru/Sbeclc65
CTO
PesepsuEbIil ypok. O0001IIEHE U
P P . bu6moreka [JOK
167 CHCTEMAaTH3aIMs 3HAHUH 110 TEME
" . " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOH Ayanu3m
PesepBHbIil ypok. O0001IIEHIE U
168 CI/ICTIe)MaTI/B:II;)I/ISI 3HaHui o teMe "duzuka bubmmorexa LIOK
" https://m.edsoo.ru/1f511654
aToma
PesepBusblil ypok. O0001IEHIE U
169 CI/ICTIG)MaTI/ISE}l]pI/Ifl 3HaHUH 110 Teme "DPu3uka bubnnorexa LIOK
1 " https://m.edso00.ru/905c5ce0
ATOMHOTO SIIpa U JIEMEHTAPHBIX YaCTHUII
PesepBusblil ypok. O0001IEHIE U
P P N bubnuorexa [JOK
170 cucTeMaTu3alis 3HaHUH 110 TeMe

"OnemeHTsI acTpoduzuku”

https://m.edsoo.ru/2bffb94c




Ne

wn Tema ypoka

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoaunuyecTBO 4acoB

Bcero

170

KonTposabHbie
padoThbI

IIpakTnyeckue
padoThbI

16

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» dusuka, 10 kiace/ KacesinoB B.A., O011ecTBO ¢ orpaHUueHHON
OTBETCTBEHHOCTHIO « [PODAY»; AxunonepHoe o61ectBo «3naTenscTBo
«IIpocsemienue»

» ®usuka. Konebanus u Boausl, 11 xinace/ Makues I'.4., Cunskos A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE
obmectBo «M3narenbctBo «IIpocBemienne»

» Guszuka. Dnekrpoaunamuka, 10-11 kinacesl/ Msikumies I'.4., CunsikoB A.3.,
OO0111ecTBO € OTPaHUUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AxiimoHepHOe
obmectBo «M3aarenbcTBo «lIpocBemenue»

» duszuka. Ontuka. KBanroBas ¢pusuka, 11 kinacc/ Mskumes I'.4., Cunskos A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE
obmectBo «M3narenbcTBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

e duzuka. 10 kiacc. Metoanueckoe nocobue k yuebnuky Mskumiesa I
S./Maranuna A. B., kopniopamus "Poccuiickuit yueOHuk" «M31aTenbcTBo
«JIpoda»»

e dmsuka. 11 kirace. Metonnueckoe mocodue k yueonnky Msikumesa I
S./Maranuna A. B., kopriopamus "Poccuiickuit yueOHuk" «31aTenbcTBo
«JIpoda»»

» ®usznka: 10-i knace: Pa3HOypOBHEBBIE CAMOCTOSTENIBHBIE U KOHTPOJIBHBIE

pabotel/Kupuk JI. A., «M3narenbcTBO «Mnekca»»



» ®uzuka: 11-i1 knacce: Pa3HoypOBHEBBIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIE
pabotel/Kupuxk JI. A., «M3natenscTBO «nexca»»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChHI CETU
HUHTEPHET

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