MHUHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJNEPAIIUNA
AJIMUHHUCTPALIAA BOJI’KCKOI'O PAMOHA MYHUIIUTIAJIBHOT'O OEPA3OBAHUSA
"TOPOJ CAPATOB"

MYHUINITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE "I'MMHA3UA Ne 7
UMEHHU K.JI. YHHUHCKOT'O"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha 3aCeIaHUU METOINYECKON Meroauct MOV "I'umuazus No7  penieHueM negarorudyeckoro

kadeapsl ectecTBeHHOHay4YHOoro umenu K.JI. YmmHckoro" coBeTa

obpazoBanus MOV "I'umHazus OpnoBa N.A.

Ne7 K.JI. Yiusckoro" Opnapuenko C.B. TIporokon Ne 1
Beperennukosa 1. oT «30»08.2023 r.

[TpoTokoa Ne

oT «29» 08 2023—1" OOKYMEHT NOANNCAH

SNEKTPOHHOW NOAMUCHIO

CepTudukat: 012C66C600F2AFE4AD44F2F3A3BABOB48E
Bnapeney: OPNTOBA MPUHA ANIEKCAHOPOBHA
[DevicTButeneH: ¢ 28.04.2023 no 28.07.2024

PABOYAS IPOTPAMMA
(ID 575156)

yueOHoro npeamera «@usuka. YriayoaEéHHbIH YPOBEHb)

nu1st ooyyatroruxest 10 — 11 kimaccos

Caparos 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm QenepanbHOi paboueil mporpammbl Bocnutanus u Konnenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYYAIOUIMXCS CpeacTBaMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
IPOSIBIICHHUS] CBOMX HMHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenenstoTcs IUTAaHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOnéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHbIE PE3YJIbTaThI 10 roj1aM 00yUEHUS;

coJiepKaHue yueOHOoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIICH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPHUPOIbI, BBHICTyMHas B
KayecTBE y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajioB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpelHEro oOUIero 00pa3oBaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuszayuu. EE peasn3anus NPeaIIoNaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonoin nanpasnennocmu. Kypc ¢puzuku yriyO0aE€HHOTO YpOBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »srkonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke 0OCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTByIomero Qaxkropa ydeOHoro mnpouecca. s yriayOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie pabOThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3ZMOXKHBI
IBa crocoba peanu3zanudd (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. BTopoil cmoco6 — 3To
UHTETpamus pabdoT MpakTUKymMa B CHUCTeMY JabOpaTOpHBIX paboOT, KOTOpbHIE
IPOBOJSATCS B Tpoliecce u3ydeHus paszaena (temsl). [Ipu 3Tom mon pabotamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMaTUKU IS 3TUX BUJOB YUCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipm sTOoM oOecneumBaercs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], WCCIIeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM my1a pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3nienioB. /(s KauecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
bu3MYecKO MOJENH JIJIsl CUTYAlMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO K MaTepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1Iero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE Il BBIMOJHEHUS YKAa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHUE.

JleMoHcTpallMoHHOE  000pyAoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M  O0ECTHeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMupyercss B BHI€ TEMAaTUISCKUX KOMIUIEKTOB U OOECTIeYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpPATOPHUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAy4YHOM METOJIe MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBIICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCUOHANBHON  JCSATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

MpUOOPETEeHUE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYecKuX SBJICHUM B TMPUPOAC U ISl TMPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3HYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHBIN ypoOBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAITBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, HWACAIBHBIM Ta3, TOUYCUHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepeHne cuibl TOKa M HANpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIPH
MIOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(poBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuagbHOW TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIbHON TOUYKM OT BPEMEHU U MX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKH.



KpuBosmHenHoe  nBWKEeHWE. J[BHKEHHME  MaTepuagbHOM  TOYKM 11O
OKPY>XKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU NMPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

MN3ydenne nABWXKEHUSI Tejla, OpPOIICHHOTO TOpU3OHTaNbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHue IBHKEHHS Tella MO OKPYXHOCTH C IIOCTOSIHHOM I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMHUpOTHL. JIBUXKEHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUSA MPU ABUKEHUU Teja B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

KaueHrne nByX LHMIMHAPOB WM IIAPOB PA3HOM Macchl € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MTA/ICHUH.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BHKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

V3y4yeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHHYTOH depes
JErKuif OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca marepuanbHOM TOUYkM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuunanbHast SHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM I'paBUTALMOHHOM mone. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUTypHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWIIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUA MOJIEKYyJIgpHO-KuHeTnyeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u pa3Mmepel MoJekyd (aromoB). KonuuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEpPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIUHAMUYECKONH CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHHE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHUS BEIMYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Beruucienue padboTel 1o rpapuky
npoiiecca Ha pV-auarpamme.

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHUYECKON cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl HU3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCIOJIb30BaHUs TEIUIOBBIX JBUTraTenen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOMIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOro mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJIOTa MapooOpa3oBaHU.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTrun B Pa30BbIX NMEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  JiepopManuud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W  MHOJIYIIPOBOIAHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsoxk€éaHocts  anekTpuueckoro  mosid.  [IpoOGueiid  3apsn.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSHKEHHOCTH IOJI U PA3HOCTH
NOTEHIMAJTIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CyNEePIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/ICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHACHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTULBI B OTHOPOJHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHcaTophl, reHepaTop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAAu
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsHKEeHUS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanubslil 31eKmMpuiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTouHukm
toka. Hampsokenue U u DJIC &.

3akod OMa U1 y4acTKa LEMu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHHUE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXAY MOJKOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANpPSKEHUS MJIA  JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPABIX METAIIOB. 3aBUCHUMOCTh COMNPOTHBIICHUSI METAIIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynmpOBOJHUKH. CoOcTBeHHass U pUMECHast IIPOBOJIUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS IUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CrnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXKIPEIAMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHWE, HAay4YHbIA (aKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOEHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTEepUalioB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghus: BnaxxHOCTb BO3yXa, BETPBL, 6APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON MHTYKIIHAM.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM MoJie. PaboTa cuisl JlopeHia.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUXKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOMHAYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MaruuTa B aJlOMUHUEBOM (MEIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ1C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe OMHUCAHKUE (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/BECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKM IpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHU .

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIETH IEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, HHTephEepeHLus U
TudpaKIms.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalMsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Pannomokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPETIBI.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBasl IMArHOCTHKA B TEXHUKE U MEJUIIUHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEeHNE OTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenune natephepeHunn U 1uppakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro CBeTA.
IBer.

IlonHoe BHyTpeHHee OoTpakeHHE. IIpenenpHbIi yroi MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
I10Ka3aTeJIs PEIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuueckue yCTPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieins CBeToBo/1a.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia v JINH3HI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINM JTA3ePHOTO U3TYUEHUS Ha IBYX LIETSAX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHN4eCKui IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnyckyaapHo-60110801 0yaiu3m.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosinaoi [1anka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pesepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaTMOAKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUUECKUE IIPOLIECCHL: T03UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCIOJIB30BaHUEM J03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKUA IS OOBICHEHHS TPUPOIBI
KOCMHYECKHX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPECTABICHUS O MPOUCXOXKACHUU W 3Bodtonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPHUJIOKEHUHN IS OIIPEACIICHUS TTOJI0KEHUS HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEJIUYUH C MCIOJIb30BaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYECKUX BEIIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonexynsipHasi pu3MKa U TEPMOAUHAMUKAY, « INEKTpoauHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax AesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (DHU3HKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (Qu3NUecKor KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B 0OILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILIECTBIIETCA C YUETOM COAEPHKATEIBHBIX MEXKIIPEIAMETHBIX CBI3€M C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemnole noOHAMUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAy4YHbId (DAKT, rumoresa, (u3MUecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JBUKEHHUS B JKABOM MPHUPOJIEC, IKOJOTMYECKHUE PHUCKU TPU IPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBasl JIMATHOCTMKA B MEIUILIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIIOCA 3€MIIM, 3aJIe)KM MArHUTHBIX  pYa,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpeIay, 3JEKTPOABUTATEIb, paaap, PaauONPUEMHUK, TEJIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAs OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pas3sBUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS YyueOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WUIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOW M BOJIOHTEPCKOU EATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAaM, HOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITENHHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymaymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJBTYpbI, OCO3HAHUE IJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmNbITa NESITEIBHOCTH HKOJOTHYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE y4eOHbIE 1eiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BIAJCTh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATENLCKOM W MPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIIeHUs 3amad  (pU3NIECKOro
coJiep KaHus, MIPUMEHCHHIO Pa3IMYHBIX METOOB IMMO3HAHMUS;

BJIAJCTh BHUAAMH JICATCILHOCTH [0 ITIOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIPETANN, TPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIIC TPU CO3JIaHWW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBIIBIIATh TPUYMHHO-CIICICTBCHHBIC CBSI3M M aKTyaJW3HpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIICHUSA, HaXOAWTh apPryMEHThI  JUIS
JIOKA3aTelIbCTBA CBOWX YTBEP)KICHHM, 3a/JaBaTh MapaMeTphl U KPUTECPUU
pEIICHMS;

aHAJU3UPOBATh IIOJYUYCHHBIC B XOJI€ PCIICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATEIbHON
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIIMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HAaHHSA TI0 (U3MKE B MPAKTHYECKYIO 00JacTh
JKU3HEIEITCILHOCTH;

yMETh UHTETPHUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIC MJICH, MTpE/jIaraTh OpUTMHAIBHBIC ITOIX0/IBI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYILIECTBISATH IOMCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHWs WHGOpMalMKW M IeJIEBOM ayAUTOPUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
NESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTYyalldii W CMsr4yaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUIM, pacpeensaTh posid ¢ y4éTOM MHEHUH YYaCTHUKOB, O0CYX AaTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKOHN 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JEATEIbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAMIIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OYMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMMOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €r0 TPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenus B 10 knacce mpenMeTHbIe pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M OTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpOBaHUY MTPEACTABICHHMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCOoNOTHO Yympyras naedopmanus, aOCOIHOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyarh yCciaoBUsA (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMAaTUKH PAaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEpTHH,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYJISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPTrUEN TEIUIOBOTO JBUKEHUS W KOHLIEHTPALMEUW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBATh yCHOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH KyioHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UINU DICKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOILIEHHWS: 3aKOHbI OMa [Jis ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHWuecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYrOCTH, CUJia TPEHUS, MOIIHOCTbD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIIMAJIOB,  AJEKTPOJBIKYIAs  CWJla, CWia  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUueckas EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCJIEI0BAaTEIbHBIM U
NapasuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXaHMUYECKOE JIBUKEHHE, TEIUIOBOE JBWKCHHME YacTHUI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILTM3alUsl, HAPABIECHHOCTh
TerIonepeaayu, JAEKTpU3alrs Tel, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3UUECKON BEIIMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ YU4ETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BBIBOBI [10 PE3YJIBTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bL: UIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpHMEHTa, IMpakTUKyma U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(U3MYECKO MOJENIbIO: Ha OCHOBAHHMM aHAaJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3yJbTaThl W KOPPEKTHPOBATH METONbl PEUICHUS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3MYECKHMMH MpOLEecCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManKend (PU3UIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsX, aJIeKBaTHO OIICHMBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoHiy oOyuenuss B 11 knacce mpenMeTHbIE Pe3yibTaThl Ha YTriIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

NOHUMAaTh POJb (GU3UKA B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBEKAa U JaJbHEHIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poib (GU3MYecKor Teopuu B (POPMHUPOBAHUU MPEACTABICHUN O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PU3MUYECKON KapTHHBI MUpa B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPO/IE;
paznuyaTh YCIOBUSL TPUMEHUMOCTH MoOele (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHUE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKAS JIMH3a, MOJICJIel aToMa, aTOMHOTO Si7jpa |
KBaHTOBOM MOJIC/IM CBETA;

paznnyarh yCJaoBUA (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3YSl OCHOBHBIE TIOJOKEHUSI U 3aKOHBI AJIEKTPOJAUHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TMOCTYJaThl  CHEIUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOLICHHsI HeomnpeaenéHHoctei ['eiizenOepra, 3akOHBI COXPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IOTEHIUAJIOB, DJICKTPOJBIKYILAS CHJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YacTHUIbI, SHEPrusi M UMIYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEUIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIONKEHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIE PE3yJIbTaThl U J€laTh BBIBOJ O CTaTyce MPEeIIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METOBI OTYUEHUSI HAYUHBIX ACTPOHOMHUYECKHUX 3HAHUH;
co0ro1aTh mpaBuiia 6€30MacHOTo TPy/la IpU MPOBEACHUH HCCIIeI0BaHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPONCTB U Ta0OPAaTOPHOTO 000PYAOBAHUS,

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH WMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yNbTaTOB;

pemaTth KayeCTBEHHbIE 3a7aud, TPeOyIoLIUMe NPUMEHEHHUs 3HaHWM W3
Pa3HbIX pa3leloB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUW U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCyKJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpymnme C HCIOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayliei mpodeccnoHalbHON JesTeIbHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Konrpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTbI padoThbI
Pa3znen 1. HAYYHBIA METO/ IO3HAHUSI ITPUPO/IbI
Poccuiickas snexkTpoHHast
IIKoJIa
11 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 https://resh.edu.ru/subject/28/
bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
®uzuka. Perry EI'D:
https://phys-ege.sdamgia.ru/
2.1 Kunemartuka 10 1 Ennnas xomnexuus [JOP

2.2 JnHamuka 10

http://school-collection.edu.ru.
Pocculickas s5ekTpoHHas

IIKOJIa
https://resh.edu.ru/subject/28/10/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
®usuka. Pemy EI'D:
https://phys-ege.sdamgia.ru/
Enunas komnekus [JOP



https://resh.edu.ru/subject/28/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/

http://school-collection.edu.ru/
Pocculickas 351eKTpOHHas

IIKOJIa
https://resh.edu.ru/subject/28/10/

2.3

Craruka TBEpAOTO TEa

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
Enunas xomnexuus [JOP
http://school-collection.edu.ru/

2.4

3aKOHEBI COXPAaHCHUS B MCXaHUKEC

Hroro no pazneny

10

35

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
Ennnas xomnekuus LJOP
http://school-collection.edu.ru/
@usuka. Pemry EI'O:
https://phys-ege.sdamgia.ru/

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1

OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
®uzuka. Perry EI'D:
https://phys-ege.sdamgia.ru/
Ennnas xomnexaus [JOP
http://school-collection.edu.ru/
Poccuiickas snekTpoHHas

IIKOJIa
https://resh.edu.ru/subject/28/10/

3.2

Tepmoannamuka. TernoBbie MalIMHbIL

20

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72
Ennnas xomneknus LJOP
http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/

@usuka. Pemry EI'D:
https://phys-ege.sdamgia.ru/
Pocculickas 351eKTpOHHas

IIKOJIa
https://resh.edu.ru/subject/28/10/

3.3

ArperatHble cocTosiHUS BelecTBa. da3oBbie
nepexoabl

14

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
Enunas xomnexums [JOP
http://school-collection.edu.ru/
@usuka. Pemry EI'O:
https://phys-ege.sdamgia.ru/

Hroro no pasaceiny

Paznea 4. JIEKTPOJAMHAMUKA

49

41

4.2

DNeKTpUYecKoe moJie

ITOCTOSTHHBIN DIIEKTPUYECKUM TOK

24

23

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
Ennnas xonneknus LJOP
http://school-collection.edu.ru/
®usuka. Pemry EI'O:
https://phys-ege.sdamgia.ru/
Pocculickas 35eKTpoHHas

IIKOJIa
https://resh.edu.ru/subject/28/10/

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72
Ennnas xomnexaus [JOP
http://school-collection.edu.ru/
®uzuka. Pemry EI'D:
https://phys-ege.sdamgia.ru/
Pocculickas 351eKTpOHHas



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/

IIKOJIa
https://resh.edu.ru/subject/28/10/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
Enunas xomnexkuus [JOP

4.3 Toku B pa3mIuyHBIX cpenax 6 http://school-collection.edu.ru/
Pocculickas 351eKTpOHHAas
IIKOJIa
https://resh.edu.ru/subject/28/10/
bubmuoreka [JOK
44 Hrorosas kowTpoIIbHas padota . https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 94
Paznen 5. PUSHUYECKHUN MPAKTUKYM
5.1 Ou3nyecKkuil NpakTUKyM 16 16
Hroro no paszneny 16
Ha3Banue MmoayJist
bu6mmoreka [JOK
PesepBHOE BDeMSs] 10 https://m.edsoo.ru/7f41bf72
p p ®uzuka. Pemry EI'D:
https://phys-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

KoaunuyecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznen 1. JIEKTPOJANHAMUKA

11 MaruurtHoe noJe

14

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Enunas xomnexuus [JOP
http://school-collection.edu.ru/
®uzuka. Pemry EI'D:
https://phys-ege.sdamgia.ru/
Poccutickas a5ekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/28/11/

1.2 DNIEKTPOMarHuTHasE MHIYKIUS

Uroro no pazgeny

13 1

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Ennnas xomneknus LJOP
http://school-collection.edu.ru/
@usuka. Pemry EI'O:
https://phys-ege.sdamgia.ru/
Pocculickas s5ekTpoHHas

[IKOJIa
https://resh.edu.ru/subject/28/11/

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

2.1 MexaHnunueckue KoJieOaHus

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Enunas komnekus [JOP



https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c

http://school-collection.edu.ru/
®uzuka. Pemry EI'D:
https://phys-ege.sdamgia.ru/

2.2

2.3

BHGKTPOMaFHI/ITHBIC KoJIeOaHus

Mexanudeckue u OJICKTPOMArHuTHBIC

BOJIHBI

15

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Enunas xomnekuus LJOP
http://school-collection.edu.ru/
@usuka. Pemry EI'O:
https://phys-ege.sdamgia.ru/
Pocculickas 351eKTpOHHas

[IKOJIa
https://resh.edu.ru/subject/28/11/

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Ennnas xomnexuus [JOP
http://school-collection.edu.ru/
®uzuka. Perry EI'D:
https://phys-ege.sdamgia.ru/
Poccuiickas snekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/28/11/

2.4

OnTuka

25

bu6mmorekxa [JOK
https://m.edsoo0.ru/7f41c97¢c
Ennnas xomneknus LJOP
http://school-collection.edu.ru/
@usuka. Pemry EI'D:
https://phys-ege.sdamgia.ru/
Pocculickas s5ekTpoHHas

[IKOJIa
https://resh.edu.ru/subject/28/11/



http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/11/

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJILHOM TEOPUH

61
OTHOCHUTEJBHOCTHU

3.1 Ocuoset CTO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Enunas xomnexuus [JOP
http://school-collection.edu.ru/
Poccutickas a5ekTpoHHas

LIKOJIa
https://resh.edu.ru/subject/28/11

Hroro no pazneny

Pa3nea 4. KBAHTOBAS ®PU3UKA

41 KopmyckynsipHO-BOIHOBOW Tyalln3M

4.2 dusuka atoma

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Ennnas xomneknus LJOP
http://school-collection.edu.ru/
®usuka. Pemry EI'O:
https://phys-ege.sdamgia.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Ennnas xomnexaus [JOP
http://school-collection.edu.ru/
Pocculickas s5ekTpoHHas

IIKOJIa
https://resh.edu.ru/subject/28/11/

®u3nKa aTOMHOTO SApa U AJIEMEHTapHBIX
YaCTULL

4.3

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
Enunas komnekus [JOP
http://school-collection.edu.ru/



https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/11
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/

@usuka. Pemry EI'D:
https://phys-ege.sdamgia.ru/
Pocculickas 351eKTpOHHas

IIKOJIa
https://resh.edu.ru/subject/28/11/

Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

Enunas xomnexuus [JOP

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 htto://school-collection.edu.ru/
Hroro no pazgeny 12
Paznea 6. PUSHUYECKHUIN MPAKTUKYM
6.1 ‘ ®uznyeckuil NpakTUKyM 16 16
Hroro no paszneny 16
Pazgen 7. OBOBIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
71 MPEIMETHOTO COJICP/KAHUS U OIbITa 15 https://m.edsoo.ru/7f41c97¢c
' JESITEIbHOCTH, TPUOOPETEHHOTO NPU ®usuka. Pemry ET'D:
u3ydeHuu kypca pusuku 10 — 11 kmaccos https://phys-ege.sdamgia.ru/
Hroro no pazneny 15
Paspnen 8. HazBanue
Hroro 0
PesenBHOE BDEMS] 9 ®uzuka. Pemry EI'O:
P P https://phys-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB 110
- 170 6 16

[NPOT'PAMME



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/28/11/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanuyecrBo yacos
Ne Jara DJIeKTPOHHbIe N (ppoBbIe 00pa3oBaTe/IbHbIE
Tema ypoka Kontpoabnbie  [IpakTnyeckue
n/n Bcero H3Y4YEeHHs Ppecypchbl
padoTbI padoTsI
®usnka — pyHaaMeHTaIbHAS
1 1 bubmnorexa IOK https://m.edsoo.ru/ff0c32e2
HayKa 0 Ipupojie
Hayunslii MeToa O3HaHUS U bubnmnoreka LHOK https://m.edsoo.ru/ff0c33e6
2 METOJIbI UCCIIEI0BAHUS 1 Poccuiickas 351eKTpoHHas IIKOJIA
(bU3NYECKUX SBICHUH https://resh.edu.ru/subject/lesson/5894/start/90071/
OKCIIEpUMEHT U TE€Opus B
IIPOLIECCE MO3HAHUS
3 pott 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
npuposl. Habmonenue u
9KCIIEPUMEHT B (pU3HMKe
4 CrniocoObl n3MepeHus 1 Enunas xomnexuus LIOP
(bu3nYeCKUX BETUUYUH http://school-collection.edu.ru/
AbGcomtoTHas U
5 OTHOCHUTEIbHAS 1 Enunas xomnexkmus [{OP
MOTPEIIHOCTH U3MEPEHUIN http://school-collection.edu.ru/
(bU3NYEeCKUX BETUUNH
MonenupoBanue B pU3UKe.
Ponb 1 MecTo usuku B
(dbopMUpoBaHUH
o o Enunas xomnexuus [IOP
6 COBPEMEHHOW HAyYHOH 1

KapTUHBI MUDA, B
IIPAKTUYECKOU EATEIbHOCTU
Iroaen

http://school-collection.edu.ru/



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

10

11

12

MexaHndeckoe IBHKCHHC.
Cucrema orcyera.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBIKCHUS.
[Ipsimast u oOpaTHas 3aga9u
MCXaHHUKH

Panuyc-Bektop
MaTepUaIbHON TOYKH, €ro
MPOEKIMU Ha OCU
KoopauHar. TpaekTopus.
[lepememienune. CKopocCTb.
Nx npoekuu Ha ocH
KOOpAWHAT

PaBHOMepHOE
MPSIMOJIMHEITHOE IBUKEHUE.
I'paduueckoe onucanue
PaBHOMEPHOTO
pr[MOJ'IHHGfIHOFO JOBUXCHUS

Crnosxenue nepemeIeHnii u
ckopocren. Pemenue 3anau

HepaBHoMepHOE BUKEHHE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue.
[IpsamonnHeENHOE NBUXKEHUE
C IOCTOSIHHBIM YCKOPEHUEM

I'paduaeckoe onrcanue

MIPSAMOJIMHENHOTO IBUKCHUS
C IIOCTOSIHHBIM YCKOPEHUEM

bub6nmoteka LIOK https://m.edsoo.ru/ff0c3508

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

bubnuoteka [{OK https://m.edsoo.ru/ff0c3620

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

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

Enunas xomnexuust [JOP
http://school-collection.edu.ru/
®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

13

CB0OOIHOE ITaJieHHE.

but6mmoreka [IOK https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c3620
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c39cc

YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU H X
rpadguku

JIBr>keHue Tena,

Enunas xomnexkaus [{OP

14 o .
POMICHHOTO TIOXL YTAOM K http://school-collection.edu.ru/
TOPU30HTY
KpuBosmHeliHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
. bubmuorexa [JOK
VYriosasd u nuHerHasa
https://m.edsoo.ru/ffOc3ada
15 ckopoctb. [lepuon u N
Poccuiickast 2JIeKTpOHHAS MIKOJIa
Hactota. https://resh.edu.ru/subject/lesson/3711/start/47122/
LlenTpocTpeMuTenbHOE U
MOJIHOE YCKOPEHHUE
KonTtponsHas padora 1o .
16 TI: P " @usuka. Perry EI'D: https://phys-ege.sdamgia.ru/
TeMme "KuHemaTnka
IIepBb1it 3ak0H HproTOHA.
HNuepimanbHble CHCTEMBI
. bubnuoreka [{OK https://m.edsoo.ru/ffOc3be8
orcuéra. [TpuHmn .
17 oTHOCHTeIEHOCTH Tastiies Poccuiickast 37IeKTpOHHAs IIIKOJIa
’ https://resh.edu.ru/subject/lesson/6286/main/47242/
HeunepuuanbHble ccTeMbl
oTcuéra
Cuna. PaBHOzEHCTBYOIIIAS
18 cuiia. Bropoii 3akoH bubnnorexa LHOK https://m.edsoo.ru/ffOc3be8
Hrerorona. Macca
BsanmoneiicTBue Ten.
19 . a bu6nmoteka IIOK https://m.edsoo.ru/ff0c3be8
Tperuii 3akon Herotona
20 [IpuHuun cynepno3uiun ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c3ada
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/lesson/6286/main/47242/
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://phys-ege.sdamgia.ru/

cuil. Pemenne 3ama4 Ha
MMPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO

TSTOTCHUSI.
21 OKBUBaJICHTHOCTD bubnunoteka LIOK https://m.edsoo.ru/ff0c3d00
rpaBUTAIMOHHOMN U
WHEPTHOU MaccChl
99 Cuiia TSKeCTH U yCKOPEHHE Enunnas xomnexuus LIOP
CcBOOOIHOTO ITaJECHUS http://school-collection.edu.ru/
JIBrm>keHue HeOECHBIX Te U
UX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBas Enunas KOHHeKHH}I. HoP
http://school-collection.edu.ru/
KOCMHYECKasi CKOPOCTb.
3akonsl Kemnnepa
24 Cua ynpyroctH. 3akon bubnuoreka ITOK https://m.edsoo.ru/ffOc3el8
I'yka. Bec Tena
Cuna tpenus. [Ipupona u
BH/JIbI CHJI TPEHUSI.
25 JIBr>KEHUE B )KUIKOCTH U bubnuoreka ITOK https://m.edsoo.ru/ffOc3f76
rasze ¢ y4€TOM CHJIbI
COTIPOTHUBIICHUS CPEIBI
JlagncHue. Ennnas I(OJ'IJ'ICKLII/I?I 1HOoP
http://school-collection.edu.ru/
26 I'unpocraTuueckoe .
Poccuiickast 2eKTpOHHAS KO
Aasnerne. Cra Apxumena https://resh.edu.ru/subject/lesson/5896/main/47775/
AOGCOJIFOTHO TBEPJIOE TEJIO.
27 IToctynarenbHoe U bubmmoteka L{OK https://m.edsoo.ru/ffOc41a6

BpamaTCJIbHOC JIBUKCHHUC



https://m.edsoo.ru/ff0c3d00
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5896/main/47775/
https://m.edsoo.ru/ff0c41a6

TBEPJOrO Tella

MoOMEHT CHIIEI

Enunas xomnexuus LIOP

28 OTHOCHUTEJIBLHO OCH )
http://school-collection.edu.ru/
BpaieHus. [1neyo cuibl
CrnosxkeHue cuil,
MPUIIOKEHHBIX K TBEPIOMY
bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72
teny. LleHTp TskecTu Tena.
29 Enunnas xomnexuus LIOP
VYcnoBus paBHOBECHS .
http://school-collection.edu.ru/
TBEpAOro Tena. Buabl
paBHOBECHs
30 p bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
elIeHue 3a7a4 .
A ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
KontposbHas pabota mo
31 teMe "/lunamuka. CtaThka ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
TBEepaoro Temna"
NmMnynbec MmaTepuaibHON
TOYKH, CHCTEMBI
MaTepuaibHbIX TOUEK.
32 Lentp macc cucteMbl bubmuoreka [{OK https://m.edsoo.ru/ff0c43d6
MaTepuaibHbIX TOUEK.
Teopema o0 IBUKEHUU
IIEHTpa Macc
NmMnynbe cuibl 1 U3BMEHEHUE
but6mmoreka [IOK https://m.edsoo.ru/7f41bf72
HMITyJIbCa Tesla. 3aKOH
33 Enunas xomnexkmus [{OP
COXpaHEHUs UMITYJIbCA. A
http://school-collection.edu.ru/
PeaktuBHOE NBH)XKEHUE
MoOMEHT uMItybca
. Enunas xomnexus [IOP
34 MaTepuaibHON TOYKH.

IIpencrasnenue o

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/

COXpPAaHCHUH MOMCHTA
HUMITYyJIbCa B ICHTPAJIbHBIX
IIOJIAX

35

36

37

38

39

40

Pemenue 3agau

PaGora cunbl Ha MajoM U Ha
KOHEYHOM IIE€PEMEILIECHUH.
I'paduueckoe
npejcTaBieHue padboThl
CUJIbI. MOILIHOCTH CUJIBI

Kunernueckas sueprusi.
Teopema 06 usmeHeHuu
KUHETUYECKOUN 3HEpruun
MAaTepHAIbHON TOUKHU

[ToreHnuanpHbIC U
HETIOTCHIIUATBHBIC CUIIBI.
[ToreHnuansHas SHEPTHSI.
Bropas kocMuueckas
CKOPOCTh

Tperpst kocMHUUecKast
ckopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CHJI C
W3MEHEHNEM MEXaHNYECKON
SHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEeHUs
MEXaHUYECKON YHEPTUU

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu ns nuneanbHoM
JKUJIKOCTH

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

Enunnas xomnexuus LIOP
http://school-collection.edu.ru/

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

Enunnas xomnekuus LIOP
http://school-collection.edu.ru/

bubnuoteka [{OK https://m.edsoo.ru/ffOc478c

Enunas xomnekius LTOP
http://school-collection.edu.ru/



https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c478c
http://school-collection.edu.ru/

KonrponsHas pabora no

41 TeMe "3aKOHBI COXpaHCHHUsI B ®duswmka. Perry EI'D: https://phys-ege.sdamgia.ru/
MeXaHuke"
PazBuTue npencrabienuii o
IIPUPO/IE TEIIOTHI. bubmmoreka LIOK https://m.edsoo.ru/ffOc4dc2
42 OCHOBHBIE TIOJIOKECHHS Enunas xomnexaus [{OP
MKT. Iuddysus. http://school-collection.edu.ru/
BbpoyHoBckoe nBuKeHUE
CrpoeHue ra3000pa3HbIX,
KHUJIKUX U TBEPJIBIX TEIL. .
43 XapaxTep ABUKCHUS 1 Poccuiickas 3neKTp9HHaﬂ IKOJIa
. https://resh.edu.ru/subject/lesson/3731/start/4 7858/
B3aMMO/ICHCTBUS YaCTHI]
BelIeCTBa
Macca u pazMepbl MOJEKYJT Enunas komnexuusa LHOP
44 (aromoB). KonnuectBo http://school-collection.edu.ru/
BemiecTBa. [locrosaHHas Poccuiickas anexkTpoHHas mKoia
Asorazpo https://resh.edu.ru/subject/lesson/4722/start/47800/
Poccuiickast anexkTpoHHas mKoia
Temneparypa. Temiosoe i
https://resh.edu.ru/subject/lesson/5898/start/15462/
45 paBHOBecue. llkana
Enunnas xomnekuus LIOP
Hemecna http://school-collection.edu.ru/
46 Pemenue 3amau ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
g7 VlAcambisiiiras. Lasosse Bubmiorexa L{OK https:/m.edso0.ru/7f41bf72
3aKOHBI
YpaBHenue Menpeneena-
48 Kunaneiipona. Pemenue bubmuoreka [{OK https://m.edsoo.ru/ffOc511e
3a1a4
49 AOcomoTHas Temreparypa. Enunas komnexuusa LHOP

3akoH /lampToHa

http://school-collection.edu.ru/



https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c4dc2
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3731/start/47858/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/5898/start/15462/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c511e
http://school-collection.edu.ru/

I/I3OHpOI_[CCCI>I B HaCaJIbHOM

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6292/start/325554/

Enunas xomnexaus [{OP

50 rase ¢ HOCTOSIHHBIM i
http://school-collection.edu.ru/
KOJIMYECTBOM BEIIIECTBA
I'padpuueckoe
51 IIPEACTABICHUE Enunas xomnexuus LIOP
H30IPOIIECCOB: U30TEPMA, http://school-collection.edu.ru/
n30X0pa, n3obapa
Enunas xomnexkmus LIOP
50 OcHoBHoe ypasHerie MKT http://s“chool—colIection.edu.ru/
Poccuiickast 2JIeKTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/6291/start/15491/
53 Pemenue 3amau ®usuka. Penry EI'D: https://phys-ege.sdamgia.ru/
CBs13b a0COIIOTHOM
TeMIIEePaTypbl
TePMOIUHAMHYECKON
54 CUCTEMBI CO CpEeTHEH bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
KUHETHUYECKON dHEpPruen
MOCTYNATEILHOTO TEIIOBOTO
JIBUKEHUS €€ YacTHI]
O6o00menue n
55 CHCTEMATH3AaINA 3HAHUH 110 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
teme "OcHoBel MKT"
56 Kowrpomsuas pabora no ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
teme "OcHoBbl MKT"
TepMmoauHamuyeckas
57 cucTeMa. 3aaHre BHEITHUX Emnas xonnexuus [IOP

ycnoBuid s T/ cuctemsl.

http://school-collection.edu.ru/



https://resh.edu.ru/subject/lesson/6292/start/325554/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/

Bremnue u BHyTpeHHUE
napameTtpsl. [Tapametpst T/
CUCTEMBI KaK CpeHue
3HAYEHMS BEINYHH,
ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano

TEPMOJIMHAMHUKH.
Enunas xomnexkous L{OP
58 Camonpoun3BoJibHas i
http://school-collection.edu.ru/
penaxcanus TJI cucteMsl k
TEIJIOBOMY PaBHOBECHIO
Mojenp nealbHOro ra3a B
Enunas xomnexkmus LIOP
59 TepMOJIMHAMUKE. Y CIIOBUSA )
. http://school-collection.edu.ru/
MIPUMEHUMOCTH 3TOW MOJEIH
YpaBHenue Menpeneena-
60 Kunaneiipona u BelpakeHue bubnuoreka [{OK https://m.edsoo.ru/ff0c5952
JUISL BHYTPEHHEU SHEPTUH
Bripaxenue niis
BHYTPEHHEHN SHEPTUU
Enunas xomnexkmus [{OP
61 OJHOATOMHOTI'0 HJ€aJIbHOTO i
http://school-collection.edu.ru/
raza. Kpaszucrarnueckue u
HECTAaTUYECKHE MPOIECCHI
DOnemeHTapHas paboTa B
TePMOIMHAMUKE.
Enunas xomnexus [IOP
62 Brruucnenue paboTs 1o )
http://school-collection.edu.ru/
rpaduky mporecca Ha pV-
auarpamme
63 Tennonepenada kak crocod Enunas xomnekus LIOP

W3MEHEHUS BHYTPEHHEN

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c5952
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

snepruu T/] cucremsl 6e3
COBEpLICHUS PaOOThI

Konpekmus,
64 TEIUIONPOBOIHOCTS, bu6nunotexa LIOK https://m.edsoo.ru/ff0c5¢36
W3JIy4YCHHE
KonanuecTBO TEIIOTHI.
TennoéMKoCTh Tena.
65 VY enbHas u MonsipHas Enunnas xomnexuus LIOP
TEIIOEMKOCTH BEIIECTBA. http://school-collection.edu.ru/
VY enpHas TeniaoTa CropaHus
TOIIMBA
66 PacuéT xomm4yecTBa TEIUIOTHI Enunnas xomnexuus LIOP
IIpY TEIUIoNepeaayde http://school-collection.edu.ru/
[TonsiTue 06 angnabaTHOM Enuras KOHHeKHHfI HoP
. http://school-collection.edu.ru/
67 nportecce. [lepBrrii 3aK0H o
Poccuiickast anexkTpoHHas mKoia
TEPMOUHAMIKH https://resh.edu.ru/subject/lesson/4723/main/15582/
KonuuectBo TENIOTHI U Enunas xomnexkmus [{OP
68 paboTa Kak Mepbl U3MEHEHHUS http://school-collection.edu.ru/
BHyTpeHHel sHeprun T]] Pocculickas 3J1€eKTpOHHAs MIKOJIa
CHUCTEMBI https://resh.edu.ru/subject/lesson/5897/main/150908/
Bropoii 3akoH
TEPMOJAMHAMUKH IS
69 PaBHOBECHBIX U Enunas xomnexkmus [{OP
HEPAaBHOBECHBIX ITPOLIECCOB. http://school-collection.edu.ru/
HeoOpaTumocTs IpUpOIHBIX
MPOIECCOB
70 HpHHLIbL ACHCTBHS bubmuoreka ITOK https://m.edsoo.ru/ff0c600a

TeroBbix MamuH. KITJ]



https://m.edsoo.ru/ff0c5c36
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4723/main/15582/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5897/main/150908/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c600a

71

MakcumanbHOE 3HaYeHUE
KIIJ. Huxn Kapuo

Enunas xomnexaus [{OP
http://school-collection.edu.ru/

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru/subject/lesson/3763/start/160222/

72

73

74

Pemenue 3agau

DKOJIOTHYEeCKHE acIeKThI
UCMOJIb30BAaHUS TEIIOBBIX
nsurareneil. TemioBoe
3arpsAI3HEHUE OKPYKaIoIEen
Cpelbl

Pemenue 3agau

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

Enunnas xomnexuus LIOP
http://school-collection.edu.ru/

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

75

O06o0061IeHNE U
cHCTEMAaTU3alMs 3HaHUH 110
teMe "TepMoarHamMuKa.
TennoBrie MaTUHLI"

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

76

KonTponbHas padota no
teme "TepmoauHaMuka.
TemnoBeie MaITUHEL"

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

77

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue u
KHIIeHHe. Y IenbHas TeIioTa
nmapooOpa3oBaHus

bubmuoreka [{OK https://m.edsoo.ru/ffOc63b6

78

Hacriennsie u
HEHACHITIICHHBIE TTaPHI.
KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH U JABJICHUS
HACBILIEHHOT0 TIapa OT
TEeMIIepaTypbl, UX
HE3aBUCUMOCTH OT 00bEMaA

Ennnas xomnexkmus [{OP
http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c63b6
http://school-collection.edu.ru/

HACBILLIEHHOTO apa.
3aBUCHUMOCTh TEMIIEpaTyphI
KHUIICHUS OT JJaBJICHUS B
KHUJKOCTU

79

BnaxnocTs Bo3ayxa.
AOcomoTHas u
OTHOCHUTEJIbHAS BJIAXKHOCTh

bubnuoreka ITOK https://m.edsoo.ru/ff0c64d8

80

81

82

83

84

85

Pemenue 3agau

TsEpnoe Temno.
Kpucrannuueckue u
amopdHbIe Tema.
AHM30TPONHS CBONCTB
KpPUCTAJIJIOB

IInaBnenue u
KpUcTaJUIM3auus. Y 1eiabHas
TEIJI0TA IUIABJICHUS.
Cyb6numarus

Hedopmaruu TBEpIOTO TENA.
Pactspkenne u cxxarue.
Cnsur. Monyns IOHra.
[Ipenen ynpyrux
nedopmarmit

TermoBoe pacmpesue
YKUAJIKOCTEN U TBEPIBIX TEIL.
AHrapMOHHU3M TETIOBBIX
KoJIeOaHMI YacTHIl BEIIECTBA

[IpeobGpaszoBanme SHEPTUH B
(ba3oBBIX Mepexoaax

®usuka. Penry EI'D: https://phys-ege.sdamgia.ru/

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

bubnuoreka [{OK https://m.edsoo.ru/ff0c6708

Enunas xomnexmus [{OP
http://school-collection.edu.ru/

Enunas xomnexuus [IOP
http://school-collection.edu.ru/

Enunas xomnexus [IOP
http://school-collection.edu.ru/



https://m.edsoo.ru/ff0c64d8
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c6708
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

86

YpaBHEHHE TEIIOBOTO
Oayranca

bubnuoreka ITOK https://m.edsoo.ru/ff0c6820

87

88

89

90

91

92

Pemenue 3agau

[ToBepxHOCTHOE HATSKEHHE.
Kanunnsipusie siBneHus.
JaBnenue mox
HUCKPHUBIICHHOMN
MMOBEPXHOCTBHIO KHIKOCTH.
®opmyna Jlamnaca

O06006111eHE U
CUCTEeMaTH3alusl 3HAaHU 0
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
da3oBble Iepexo/pl"

KonrtponbHas pabora no
TeMe "ArperaTHsle
COCTOSIHUS BEILIECTBA.
da3oBble Iepexo/pl"

DnekTpu3anus Ten u eé
MIPOSIBJICHUS.
Dnektpuueckuii 3apsia. [[Ba
BHUA DJIEKTPUUECKUX
3apsanoB. [IpoBoiHHKY,
JUBJIEKTPUKU U
MOJYTPOBOTHUKH

OnemMeHTapHBIN
ANEKTpUYECKUH 3apsil. 3aKOH
COXPaHEHHS HIIEKTPUIECKOTO
3apsaga

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

Enunas xomnexuus LHOP
http://school-collection.edu.ru/

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc

Enunas xomnekius LTOP
http://school-collection.edu.ru/



https://m.edsoo.ru/ff0c6820
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c6bcc
http://school-collection.edu.ru/

B3aumopeiicTue 3aps10B.

93 Toueunsie 3apsiapl. 3aKOH bu6nmoteka IIOK https://m.edsoo.ru/ffOc6ced
Kynona
Enunas xkomtexknug 1HOP
94 Pemenne 3amau A H ) 1
http://school-collection.edu.ru/
Dnekrpuueckoe noie. Ero
N Enunas komnexuusa LHOP
95 JICCTBUE HA DIICKTPHUYECKHE )
http://school-collection.edu.ru/
3apsibl
HanpsixkénnocTthb
AIEKTPUUYECKOTO TOJIS.
[Tpo6usrii 3apsia. Jlnaun
" Enunas xomnexkuusa L{OP
96 HaNPsHKEHHOCTH )
http://school-collection.edu.ru/
AICKTPUICCKOTO TTOJIA.
OHOPOAHOE 3IAEKTPUUECKOE
rnoJie
IloTennuanrHOCTD
97 3JIEKTPOCTATHYECKOTO MOJISA. Enunas xomnexkmus [{OP
Pa3HocThs moTeHIMagoB u http://school-collection.edu.ru/
HaIpsKEeHUe
[ToTenumanpHas sHEpPrust
3apsa B
Ennnas xomnexkmus [{OP
98 ANEKTPOCTATUYECKOM II0JIE. )
http://school-collection.edu.ru/
IloTenmuan
3JEKTPOCTATUYECKOTO MO
CBs13b HANMPSHKEHHOCTH TIOJIS
99 Y Pa3HOCTHU NMOTEHIINAJIOB Ennnas xomnexkmus [{OP
IUIS DJIEKTPOCTATUUECKOTO http://school-collection.edu.ru/
oasg
100  ITpwHIMD CyNEepIIO3UIIUA bubnuoreka ITOK https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c6ce4
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c6df2

3JIEKTPUYECKUX TTONEN

101 | Pemrenue 3amau ®uswmka. Perry EI'D: https://phys-ege.sdamgia.ru/
[Tone Toueunoro 3apsna.
Enunas xomnexaus [{OP
102  Ilome paBHOMEPHO .
5 http://school-collection.edu.ru/
3apsKeHHOU cepbl
ITone paBHOMEpHO
3apsHKEHHOT0 TI0 00BEMY
103  mrapa. ITose paBHOMEpHO Ennnas wonnexups [IOP
pa. up p . http://school-collection.edu.ru/
3apsKeHHON OECKOHEUHOU
IIJIOCKOCTH
[IpoBoaHMKY B
104 3JIEKTPOCTATUYECKOM I10JIE. Enunas xomnexkmus LIOP
YcioBue paBHOBECHS http://school-collection.edu.ru/
3aps/10B
JIMDIIEKTPUKY U
105  HONYIDOBOHIKH B Enunnas xomnekuus LIOP
TP http://school-collection.edu.ru/
AIEKTPOCTATHUECKOM I10JIE
Konnencarop.
DNeKTpPOEMKOCTh bubnmnoreka [{OK https://m.edsoo.ru/ff0c7126
106  xoHpmeHcaropa. Pocculickas 351eKTpOHHAs IIKOJIA
DneKTPOEMKOCTH IIIOCKOTO https://resh.edu.ru/subject/lesson/3753/main/48781/
KOHJIEHCaTOpa
107 [TapannensHOE coeqMHEHNE Poccuiickas anexkTpoHHas mKoia
KOHJIEHCAaTOPOB https://resh.edu.ru/subject/lesson/3753/main/48781/
108 ITocnenosarensHOE Poccniickas 35eKTpOHHas KOJIa
COCAUHEHNE KOHIEHCAaTOPOB https://resh.edu.ru/subject/lesson/3753/main/48781/
109 DHeprus 3apssKeHHOTO Enunas xomnexus [IOP

KOHACHCATOpa

http://school-collection.edu.ru/



https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c7126
https://resh.edu.ru/subject/lesson/3753/main/48781/
https://resh.edu.ru/subject/lesson/3753/main/48781/
https://resh.edu.ru/subject/lesson/3753/main/48781/
http://school-collection.edu.ru/

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru/subject/lesson/3753/main/48781/

110 | Pemrenue 3amau ®uswmka. Pery EI'D: https://phys-ege.sdamgia.ru/
JIBr>KeHue 3apsyKeHHOU

111  yacrtuibl B OAHOPOJIHOM Ertsas KOHHGKHH}I_ Lop

http://school-collection.edu.ru/

AIEKTPUUYECKOM T10JIe

112  Pemenue 3amau ®usuka. Pemry EI'D: https://phys-ege.sdamagia.ru/
O06o01eHue u

113  cucremaruzanus 3HaAHUH 110 ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
Teme "Dnekrpuyeckoe nose"”

114 KOHT{?OHBHM pabota o @usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
Teme "DnekTpuueckoe mose"
Cuna toka. IlocTosHHBINM
TOK. Y CIIOBUSA

115  cymecTBoBaHMs Enunas KOHHGKHHH. HoP

http://school-collection.edu.ru/

MMOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 HMcrounuku Toka. Enunnas xomnekuus LIOP
Hanpsixenue u 3/1C http://school-collection.edu.ru/
3akoH OMa it yyacTka bubnuoteka ITOK https://m.edsoo.ru/7f41bf72

117  uemnu. DnexTpuyeckoe Poccuiickas anekTpoHHas HIKosia
CONIPOTHUBJICHUE https://resh.edu.ru/subject/lesson/5901/start/48864/
3aBHCUMOCTH
COTIPOTHUBIICHUS

118  omHOPOAHOTO MPOBOJAHUKA bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
OT €T0 JIMHBI U TUIOIIA I
MONEPEYHOr0 CEYCHUS

119  VYnenbHOE cOMpOTHBIICHUE bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72



https://resh.edu.ru/subject/lesson/3753/main/48781/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

BellecTBa. Perlenue 3a1au

®usuka. Perry EI'O: https://phys-ege.sdamgia.ru/

IlocnegoBarensHOE, bu6nmoteka IIOK https://m.edsoo.ru/ff0c74f0
120  mapamienbHOE, CMEIIAHHOE Poccuiickas anekTpoHHas 1mKoIa
COEMHEHHE IIPOBOJIHUKOB https://resh.edu.ru/subject/lesson/5901/start/48864/
Pacué€t pa3BeTBIEHHBIX
o Enunas xomnexuus LIOP
121  >nmeKkTpUYECKHX LICTICH. )
http://school-collection.edu.ru/
[TpaBuna Kupxrodga
122  Pemenue 3amau ®usuka. Pemry EI'D: https://phys-ege.sdamagia.ru/
Pabota snexkrpudeckoro
123 rtoxa. 3akon Jlxoymns — bubnnorexa LHOK https://m.edsoo.ru/ff0c7838
Jlenna
124  Pemenue 3amau ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
MOIHOCTB 3JEKTPUUECKOTO
125  Toka. TemroBas MOITHOCTb Enunas wonexups [TOP
i B ’ http://school-collection.edu.ru/
BbIIETIsIEMAasi Ha PE3UCTOpe
126  Pemenwue 3amau ®uswuka. Perry EI'D: https://phys-ege.sdamgia.ru/
OJIC u BHyTpeHHEE
127 cozr[[ OTI/IBJi,eIl-:I)I/Ie HMCTOYHHKA Ennnas koxnexums OP
P http://school-collection.edu.ru/
TOKa
3akon OMa 1St IOJTHOM bubmuoteka [{OK https://m.edsoo.ru/ffOc7ae0
128 = (3aMKHYTOI1) DJIEKTPUIECKON Poccuiickast 2eKTpOHHAS MTKOJIa
(29051 https://resh.edu.ru/subject/lesson/5900/main/49366/
129  Pemenwme 3amaq ®wusmka. Perry EI'D: https://phys-ege.sdamgia.ru/
130 MomHOoCTh, UICTOYHUKA TOKA bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
Enunas xomnexus [IOP
131 Kopotxoe sampikarne http://school-collection.edu.ru/
K
13p | OMACHCATOp BHEIH Bu6maorexa LIOK https://m.eds0o.ru/7f41bf72

IIOCTOAHHOI'O TOKa



https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c74f0
https://resh.edu.ru/subject/lesson/5901/start/48864/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c7838
https://phys-ege.sdamgia.ru/
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http://school-collection.edu.ru/
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https://resh.edu.ru/subject/lesson/5900/main/49366/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72

133

Pemenue 3agau

®usuka. Penry EI'D: https://phys-ege.sdamgia.ru/

Permrenue 3agad mo reme

134  "TlocrosiHHBIH bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
AIEKTPUUYECKUN TOK"
Pemenne 3amad mo teme .
135 le | ®usuka. Perry EI'O: https://phys-ege.sdamgia.ru/
ITocTOsITHHBIN TOK
O06001menue u
136 cUCTEMATHU3aIHs 3HAHUH 110 Enunas xomnexkmus LIOP
TeMe "IlocTosHHBIN http://school-collection.edu.ru/
3JIEKTPUYECKUMA TOK"
KonTponbHas padora no
" . Enunas xomnexkuusa L{OP
137 = Tteme "TlocTOSSHHBIN )
. http://school-collection.edu.ru/
AIEKTPUICCKUIN TOK
DnekTpuyeckas
MPOBOJMMOCTD PA3TUYHBIX bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
138 = BemiecTB. DIEKTPUICCKHIA Poccwuiickas 251ieKTpoHHAS MITKOJIA
TOK B METaJlIax. https://resh.edu.ru/subject/lesson/3775/start/107857/
CBepXIpoBOIUMOCTh
DNEeKTPUUIECKHI TOK B
bubnuoteka ITOK https://m.edsoo.ru/ff0c82ba
pacTBOpax M pacriaBax 3
139 KT OHTOB. 3AKOHLL Poccuiickast 3JI€KTpOHHAsI IIKOJIa
P ’ https://resh.edu.ru/subject/lesson/6295/start/15636/
®Dapazes 11 HIEKTPOIU3a
bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
. Enunas xomnexus [IOP
DNEeKTPUUECKUI TOK B Ta3ax. )
140 http://school-collection.edu.ru/
IIna3ma N
Poccwuiickas anekTpoHHas 1IKOJIA
https://resh.edu.ru/subject/lesson/3787/start/197482/
141 DNEeKTPUYECKHI TOK B bubnmnoreka [{OK https://m.edsoo.ru/7f41bf72

BakyyMme. BakyyMHbIe

Poccuiickas anekTpoHHas mKoia



https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://m.edsoo.ru/ff0c82ba
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/7f41bf72

npubopHI

https://resh.edu.ru/subject/lesson/3787/start/197482/

142

143

DJIEKTPUUYECKUIN TOK B
MOJTYTIPOBOIHUKAX

[TomynpoBoHUKOBBIE
PUOOPHI

bubmuoreka IIOK https://m.edsoo.ru/ffOc84ae

Enunas xomnexaus [{OP
http://school-collection.edu.ru/

144

Hrtoroas KOHTpoOJIbHAS
pabora

bubmuoreka ITOK https://m.edsoo.ru/ffOc8a8a

145

146

147

®du3nuecKuil MpakTUKyM 110
Teme "M3mepenne cuiibl ToKa
Y HaNpsDKEHUS B LIETTH
MIOCTOSIHHOT'O TOKa IIpU
ITOMOLIY aHAJIOTOBBIX U
U(GPOBBIX U3MEPUTEIBHBIX
npubOpoB" UK
"3HaKOMCTBO C IU(POBOIA
nabopaTopueit o GpusukKe.
IIpumeps! n3mepenus
(bu3NYECKUX BEJIMYUH NPU
MTOMOIIY KOMITbIOTEPHBIX
JTATYNKOB"

Pu3NYECKUil IPAKTUKYM 10
teme "M3yuenue
HEPAaBHOMEPHOTO JIBUKEHUS
C LIETIBIO ONPEIEIICHUS
MTHOBEHHOM CKOpocTH"

Pu3NYECKUil IPAKTUKYM 10
teMe "U3mepenue
YCKOpPEHUS IIPH
NPAMOJIMHEHHOM



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c84ae
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c8a8a

148

PaBHOYCKOPEHHOM
JBHKEHHUH 110 HAKJIOHHOM
IUIOCKOCTH" HJIH
"UccaenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
nBIOKeHNN"

Ou3nyecKuii MpakTUKyM 1O
teme "M3mepenue
YCKOpEHUsI CBOOOIHOTO
nagenus” win "U3yuenue
JBIKEHUS TETa,
OpOIIEHHOTO
TOPU30HTAJIBHO"

149

150

@U3NYECKUI NPAKTUKYM T10
teme "M3yueHue ABUKEHUS
TeJa 10 OKPY>KHOCTH C
MOCTOSIHHOM MO0 MOJYJIIO
CKOPOCTBhIO" MK
"UccnenoBanue
3aBHCHMOCTH Iepro/ia
oOpaleHnss KOHUYECKOTro
MasiTHUKA OT €ro
nmapameTpoB"

Pu3NYECKUil IPAKTUKYM 10
teMe "M3mepenne
PaBHOJECUCTBYIOLIEN CHJIIbI
MIpU ABUKEHUHU OpycCKa 1Mo




151

HAKJIOHHOM TUIOCKOCTU" WK
"IIpoBepka rurnoTe3sl O
HE3aBHCUMOCTH BPEMEHU
JBUKEHUs OpycKa 1o
HAKJIOHHOM TJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
macchl"

Ou3nyecKuii MpakTUKyM 1O
TteMe "Uccnenosanue
3aBHCHMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIINX B
MPY>KUHE U PE3UHOBOM
o0pa3ie, OT ux
nedopmaruu uiu
"N3ydeHne NBUKEHUS
CHCTEMBEI TeJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3
JIErKH# OJIOK"

152

PU3NYECKUI NPAKTUKYM I10
teMe "M3mepenne

KO3 HIMEeHTa TPEHUs 0
BEJIMYMHE yTIOBOTO

KO3 pHIIHEeHTa 3aBUCUMOCTH
Frp(N)" unu "MccnenoBanue
JBUKEHHs OpycKa 1o
HAKJIOHHOH IUTIOCKOCTH C
MIEpEMEHHBIM
kod(purmenTom TpeHus"
nnu "H3ydeHne ABMKEHUS




rpy3a Ha Bally ¢ TpeHHeM"

153

154

155

®U3NYECKUN TPAKTUKYM I10
teMe "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPIOTO TEJIA, UMEIOIETO
OCh BpallleHus" uimn
"KoncrpyupoBanue
KPOHILTEHHOB U PacuéT CHUi
ynpyroctu" nim "M3yudenue
YCTOWYHBOCTHU TBEPIOTO
TeJa, UMEIOLIETO0 IJI0Ia/ b
ornops!"

®du3znuecKuil MpakTUKyM 110
teMe "M3mepeHne ummyisca
Teja 10 TOPMO3HOMY ITyTH"
unu "VI3aMepeHue CuIIbl TATH,
CKOPOCTH MOJEIN
AIEKTPOMOOUJISI U MOIIIHOCTH
cuibl Taru" wim "CpaBHEHHE
WU3MEHEHHUS UMITYJIbCa TeJla C
HMITYJIbCOM CHJIBI" WiIn
"UccnenoBanue coxpaHeHus
HMITyJIbCA TIPU yIIPYTOM
B3alMOJECHCTBUM" MIIH
"N3MepeHne KNHETHYECKON
SHEPTUU Tela Mo
TOPMO3HOMY ITyTH"

@u3nYECKUil IPAKTUKYM 110
teme "M3yuenue




156

157

M30TEPMHUECKOTO MpoIecca
(peKOMEeHTI0BaHO
UCIoJib30BaHue UG POBOI
nabopaTopun)" WIH
"M3yueHrne u30X0pHOIo
npouecca” niu "Uzydenue
n300apHOTO mporecca’ Uiu
"[IpoBepka ypaBHEHUs
cOCTOSIHUS"

Ou3nYecKuil MpakTUKyM 1O
teme "M3mepenue yaenbHou
TEII0EMKOCTH" WU
"UccnenoBanue mpoiecca
OCTBIBaHUS BelllecTBa' WA
"UccnenoBanue
aanabaTHOrO Tmpolecca Win
"N3yueHune B3auMoCBsI3U
SHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aNMOJCHCTBHS U
TeMIIepaTypbl KUTICHUS
JKUIKocTen"

Pu3NYECKUil IPAKTUKYM I10
teme "M3yueHue
3aKOHOMEPHOCTEN
WCIIapEHUs KUAKOCTEN" NN
"U3mepenue yaenbHOu
TEIUIOTHI IUIaBJIEHU JIpaa"
nnu "M3ydeHne cBOMCTB




158

159

HACBIIICHHBIX TApOB" WU
"N3mepenue abCcoTOTHON
BJIQXKHOCTH BO3/1yXa U
OLIEHKa MAacChl 1apoB B
nomMeteHun". smepenue
KodunmeHTa
MMOBEPXHOCTHOT'O HATSKEHUS

Ou3nyecKuii MpakTUKyM 1O
Teme "HaOnronenue
MIpeBpALICHHs SHEPTUU
3apsHKEHHOT0 KOHJIEHCAaTopa
B DHEPTHUIO U3ITYUCHUS
ceeroanona" wim "N3yuenue
MPOTEKaHMS TOKA B IIETIH,
cozepxaiieit konaencarop"
nnu "Pacnpenenenne
Pa3HOCTH MOTEHIUAJIOB
(HampspKeHUs ) Ipu
1ocJe10BaTeIbHOM
COCMHEHUH
KOHJIEHCATOPOB"

Pu3nYeCKUil IPAKTUKYM I10
TeMe "HccaenoBanue
CMECIIAHHOTO COCIUHCHUS
pe3ucTopoB" Uiu
"N3mepenue yaenbHOro
COTIPOTHUBIICHUS
MPOBOJHUKOB" WK
"UccnenoBanue




3aBHCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS JUTS JIAMITHI
HakaiuBaHusg"

160

Pu3NYECKU IPAKTUKYM 110
teme "HabGmonenue
3eKTpon3a" uimn
"U3mepenue 3apsna
OJIHOBAJICHTHOI'O MOHA'" WJIN
"UccaenoBanue
3aBUCHMOCTH
COTPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl” uinn "CHsrue
BOJIbT-aMIIEPHOU
XapaKTEPUCTHKHU auoaa”

161

PesepBHbIit ypok.
O06001menue u
cHCTEeMaTH3aInsI 3HaHUM 110
TeMme "Kunematuka"

bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72

162

163

PesepBHBIil ypOK.
O60061eHue 1
cUCTEeMaTH3aInsI 3HaHUH 110
teme "JIlnuHamuka"

PesepBHbIil ypOK.
O6o06menue u
cUCTeMaTH3aInsI 3HaHUH 110
teme "CraTtuka TBEpAOro
Tena”

bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72

bu6mmoteka I1OK https://m.edsoo.ru/7f41bf72

164

PesepBHBIil ypOK.

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



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

Oo6o06menue u
cCUCTeMaTH3alusl 3HAaHUH 10
Teme "3aKOHbI COXPaHEHUS B
MexaHuke"

165

166

167

168

169

Pe3epBHblii ypok.
O06o0meHue u
CHCTEeMaTH3alusl 3HaHUH I10
Teme "OCHOBBI
MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

Pe3epBHblii ypok.
O06006111eHE U
cUcTeMaTu3alys 3HaHHH 110
teMe "TepMoarHamMuKa.
TemnoBbsie MamyHEL"

PesepBHBIil ypok.
O06o61enue u
CUCTEMAaTU3alMsl 3HAHUN 110
TeMe "ArperaTHsle
COCTOSIHHS BEILIECTBA.
da3zoBbIe nIEpEXOaHI"

PesepBHbIil ypOK.
O06o01enue u
CUCTEMAaTU3alMsl 3HAaHUH 110
TeMe "OneKkTpudeckoe noie"

PesepBHBIil ypok.
O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUH 110
TeMe "IlocToSHHBIH

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

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

®uzuka. Pemry EI'D: https://phys-ege.sdamgia.ru/

®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

AIEKTPUUYECKUN TOK"

Pe3epBHbIii ypok.
O6o06menne u

170 = cucremaruzanys 3HaHUI 110 1 ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
TeMe "ToKHU B pa3IMYHBIX
cpenax"
OBIIEE KOJIMYECTBO YACOB 170 16

[10 [TIPOT'PAMME



https://phys-ege.sdamgia.ru/

11 KJIACC

Koaun4yecTBO 4acos

Ne Hara JIeKTPOHHBbIe HU(POBbIE 00pa3oBaTebHbIE
/i Tema YpoKa Beero Koutpoabnsbie IIpakTuyeckune W3yMeHHSI pecypehI
padoThI padoThI
BzaumonelictBue
IIOCTOSHHBIX MAarHUTOB U
1 MPOBOJHUKOB C TOKOM. 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0c9778
MarHuTHog€ I0JI€.
['mnore3a Amnepa
BekTop MaruuTHO#M
uHaykuud. [punnun
5 CYNepIO3HULINH 1 Enunnas xomnexuus LIOP
MarHUTHBIX IIOJICH. http://school-collection.edu.ru/
JIMHUM MarHUTHOM
WHTyKIIUA
MaruuTHO€ nose bubnuoteka [{OK https://m.edsoo.ru/ffOc98fe
3 MIPOBOJIHUKA C TOKOM. 1 Enunnas xomnekuus LIOP
OmneIT Opcrena http://school-collection.edu.ru/
4 Cuna Auriepa, € 1 bubmuoreka [IOK https://m.edsoo.ru/ff0c9ac0
HalpaBJIEHUE U MOJYJb
5 Pemenue 3amay 1 ®wusmka. Perry EI'D: https://phys-ege.sdamgia.ru/
[IpumMeHeHue 3aKoHa
6 Awmriepa. 1 Pocculickas 351eKTpOHHAs IIKOJIA
DNEeKTpPOU3MEpPUTETbHBIE https://resh.edu.ru/subject/lesson/5902/start/8703/
prOOpbI
Cuna Jlopenua, eé bubnuoteka [{OK https://m.edsoo.ru/ffOc9df4
7 HANpAaBJIEHUE U MOJYJIb. 1 Enunas xomnexuus [IOP

JIBr>KeHUE 3apsyKEHHOU

http://school-collection.edu.ru/



https://m.edsoo.ru/ff0c9778
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c98fe
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c9ac0
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://m.edsoo.ru/ff0c9df4
http://school-collection.edu.ru/

YaCTHUILIbI B OAHOPOJHOM
MAariuTHOM II0JIC

8 Pewenne 3anau ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
Enunas xomnexuus LIOP
9 Pabora cunsl Jlopeniia .
peHIl http://school-collection.edu.ru/
10 Pemenue 3amau ®uswmka. Pemry EI'D: https://phys-ege.sdamgia.ru/
MarguTtHoe 1oJje B Poccuiickast 2JIeKTpOHHAS MIKOJIa
11 BEIIECTBE. https://resh.edu.ru/subject/lesson/5902/start/8703/
®eppoMarHeTuKu, napa- Enunas komnexuusa LHOP
YU IMaMarHeTUKU http://school-collection.edu.ru/
OCHOBHBIE CBOICTBA
12 (beppoMarHeTUKOB. Enunas xomnexuusa L{OP
IIpumeHeHue http://school-collection.edu.ru/
(beppomMarHeTuKoB
Pemrenue 3agad mo reMme .
13 " A " ®usuxa. Penry EI'D: https://phys-ege.sdamgia.ru/
MarautHoe 1101€
Pemienue 3agad mo reme .
14 " 8 " @usuka. Perry EI'D: https://phys-ege.sdamgia.ru/
MarnautHoe none
SIBnenune o
. Poccuiickas 3eKTpOHHas IKOJIa
3JE€KTPOMAarHUTHOM i
https://resh.edu.ru/subject/lesson/4908/start/96375/
15 uHaykuuu. [loTok
. Ennnas xomnekus LIOP
BEKTOpPA MAarHUTHOMH )
CKTOp 0 http://school-collection.edu.ru/
WHIYKIAHA
Ennnas xomnexkmus [{OP
16 9 J1C uHAYKIUHA .
A AYKIL http://school-collection.edu.ru/
17 3aKOH AJIEKTPOMATrHUTHOMN Ennnas xomnexkmus [{OP
nHaykuuu Gapanes http://school-collection.edu.ru/
18 Buxpesoe anekTpudeckoe bubnuoreka [{OK https://m.edsoo.ru/7f41c97c



https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5902/start/8703/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/4908/start/96375/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c

nosie. Toxku dyko

OJ1C nuHayKiuu B

bu6nmoteka LIOK https://m.edsoo.ru/7f41c97c

19 JBHKYILIHXCSI Enunas xomnexuus LIOP
MPOBOJHUKAX http://school-collection.edu.ru/
20 Pemenue 3amau ®duswmka. Perry EI'D: https://phys-ege.sdamgia.ru/
Enunas xomnexkaus [{OP
21 I1 Jle .
PapuiIo JieHHa http://school-collection.edu.ru/
Poccuiickas anexkTpoHHas mKona
NHAyKTUBHOCTSD. ]
https://resh.edu.ru/subject/lesson/5905/start/46858/
22 Karymika uH1yKTuBHOCTH
Enunas xomnexkous L{OP
B [CTH TOCTOARHOTO TOKa http://school-collection.edu.ru/
Poccuiickas anexkTpoHHas mKona
93 SIBneHne caMOMHAYKIUU. https://resh.edu.ru/subject/lesson/5905/start/46858/
OJ1C camouHIyKIIuu Enunas xomnexkmus [{OP
http://school-collection.edu.ru/
DHeprus MarHUTHOTO Ennnan KomeKum_ Hor
http://school-collection.edu.ru/
24 I10JIs KaTyIIKH C TOKOM. .
S EKTDOMANHHTHOE Home Poccuiickas anekTpoHHas IIKoIa
p https://resh.edu.ru/subject/lesson/5905/start/46858/
25 Pemenue 3amau ®wusuka. Perry EI'D: https://phys-ege.sdamgia.ru/
O06001menue u
CHCTEMATH3aIMs 3HAHUI
26 t bubmuoreka [{OK https://m.edsoo.ru/7f41c97¢c
110 TEME
"OnexkTpoauHamuka'
KonTponbhas pabora no
27 TemMe bubmuoreka I{OK https://m.edsoo.ru/7f41c97¢c
"OnexkrpoauHamuka'
28 KoneobarensHas cucrema. Enunas xomnexus [IOP

CBo0OoHbIe KOoIeOaHus.

http://school-collection.edu.ru/



https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5905/start/46858/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5905/start/46858/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/

l'apmonunueckue
KoJieOaHus

29

Kunematnueckoe u
JTUHAMHAYECKOE ONUCaHNe
KoJIe0aTeIbHbBIX
IBUKCHUU

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

30

31

DHEpPreTUIecKoe
onucanue. BeiBox
IAHAMHYECKOTO
OITMCAHUS
TapMOHHYECKHX
KoebaHuii U3 ux
HEPTEeTUYECKOTO U
KUHEMAaTHYECKOI0
OITHCAHHUS

Ammuntyna u dasa
KoJIeOaHUi

Enunas xomnexkmus LIOP
http://school-collection.edu.ru/

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

32

33

ITepuon n wacrora
koseOanuii. [lepuon
MaJbIX CBOOOIHBIX
KoneOaHuii
MaTeMaTU4YeCKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIeOaHUH
MPY>KUHHOTO MasiTHUKA

3aTyxaromue KojieOaHusl.

BriHyXcHHBIE
Kosnebanus. Pezonanc

Ennnas xomnexkmus [{OP
http://school-collection.edu.ru/

Ennnas xomnexkmus [{OP
http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

34

35

ABTOKOJIEOaHUSA

Pemrenue 3anau

Enunas xomnexaus [{OP
http://school-collection.edu.ru/

®usuka. Pemy EI'D: https://phys-ege.sdamgia.ru/

36

VYpoxk-koHpepeHuus
"MexaHuueckue
KoJIeOaHus B
MY3BIKaJIbHBIX
UHCTpyMeHTax"

37

O06o0061IeHNE U
CHCTEMAaTH3aINsI 3HAaHUH
1o TeMme "MexaHu4decKue
KoncOanus"

®usuka. Penry EI'D: https://phys-ege.sdamgia.ru/

38

39

40

41

DNeKTpOMarHuTHHIC
KoJe0aHusl.
KonebartenbHbli KOHTYD

®opmyna Tomcona.
CBs13p aMIUIMTY IBI 3apsiia
KOHJIEHCATOopa C
aMIUIATY/I0M CUJIbI TOKA B
K0J1e0aTeIbHOM KOHTYpe

3aKOH COXpaHEHMS
SHEPI'Uu B UJI€ATBHOM
KoJIeOaTeIbHOM KOHTYPE

3aryxaromue
AJIEKTPOMAarHUTHBIE
KoJieOaHus.
BriHyXcHHBIE
JIEKTPOMarHUTHbIE
Kosie0aHus

Poccuiickas 3eKTpOHHas IKOJIa
https://resh.edu.ru/subject/lesson/5903/start/46945/

Enunnas xomnekuus LIOP
http://school-collection.edu.ru/

bubmuoreka [{OK https://m.edsoo.ru/ffOcb9ca

Ennnas xomnekus LTOP
http://school-collection.edu.ru/

bu6mmoreka LIOK https://m.edsoo.ru/ff0cbb86



http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5903/start/46945/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cb9c4
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cbb86

IlepeMeHHBIN TOK.
Pesucrop n kongencarop

Enunas xomnexaus [{OP

42 .
B IIENU TIEPEMEHHOTO http://school-collection.edu.ru/
TOKa
KaTYI_HKa HHAYKTHBHOCTHU
Enunas xomnexaus L{OP
43 B LIENIY TIEPEMEHHOTO i
http://school-collection.edu.ru/
TOKa
3axon Oma Jjis
. Enunnas xomnexuus LIOP
44 BJIEKTPUYECKON LIETH .
http://school-collection.edu.ru/
MEPEMEHHOTO TOKa
MouIHOCTh NEPEMEHHOTO
45 TOKA. AMIUTUTYAHOE U Enunnas xomnexuus LIOP
JICACTBYIOILIEE 3HAYEHUE http://school-collection.edu.ru/
CHJIbI TOKA W HAIIPAKCHUS
46 Pe3onanc B Enunnas xomnekuus LIOP
AJIEKTPUYECKON LIETTH http://school-collection.edu.ru/
47 Pemenue 3agau ®wusuka. Perry EI'D: https://phys-ege.sdamgia.ru/
Uneanbubrii
TpaHcgopmaTop.
48 l'f) onjljaop CTBopne emaJa Epunas konnexus [IOP
p g > TIepedt http://school-collection.edu.ru/
U oTpebieHue
JIEKTPUUYECKON IHEPTUN
DKOJIOTHUECKUE PUCKHU
TIPU TIPOU3BOJICTBE
3JICKTPOIHEPTHH.
49 POSHER

KynbTypa ncnosb3oBanus
3JIEKTPOIHEPIUU B
HOBCEIHEBHOU KU3HU



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/

50

Pemenue 3agau

®usuka. Penry EI'D: https://phys-ege.sdamgia.ru/

O06001IeHNe 1
cUCTeEMAaTH3alud 3HAaHUN

51 10 TEME Bbu6nuotexka LIOK https://m.edsoo.ru/7f41c97c
"DeKTpOMarHUTHbIE
kosneOanus"
KonTponbnas pabota
"DIeKTpOMarHuTHbIE )
52 e 6ap FAP— ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
KojeOaHus U GU3NICCKU
OCHOBBI 3JIEKTPOTEXHUKH"
MexaHuuyecKkre BOJIHBI.
53 XapaKkTepucTuKu bubnmnoreka L{OK https://m.edsoo.ru/ffOcca54
MEXaHHYECKUX BOJTH
Croit
54 BOVICTRA Mexamacerix bubnuoreka I{OK https://m.edsoo.ru/7f41c97¢c
BOJIH
3ByK. XapaKTepUCTUKHI
55 Y . paxTep Bu6miorexa LIOK https://m.edsoo.ru/ffocccOc
BYK
Wudpa3syk u
56 ynbTpa3Byk. [llymoBoe Enunas xomnexuus LIOP
3arpsi3HEHUE http://school-collection.edu.ru/
OKpYKarolleu cpebl
57 Pemenue 3amau ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
DNeKTpOMarHUTHBIC
58 BOJIHBL. U3nmyuenue Enunas xonexuus LHOP
' http://school-collection.edu.ru/
ANEKTPOMATrHUTHBIX BOJH
DHeprus . oP
59 AJIEKTPOMArHUTHBIX BOJIH. AwHas Konexius L

CBoiicTBa

http://school-collection.edu.ru/



https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41c97c
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0ccc0c
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

SJICKTPOMArdMuTHBIX BOJIH

Ikana

OJICKTPOMArHMTHBIX BOJIH.

Enunas xomnexuus LIOP

60 [Ipumenenue http://school-collection.edu.ru
3JIEKTPOMAarHUTHBIX BOJIH bubnuoteka LHOK https://m.edsoo.ru/ffOccfe0
B TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
TEJICBUICHUS. Enunnas xomnexuus LIOP
61 Pannonokanusi. http://school-collection.edu.ru/
DNeKTPOMarHuTHOE Poccuiickas anexkTpoHHas mKoia
3arpsi3HEHUE https://resh.edu.ru/subject/28/11/
OKpYKaroIllen cpeibl
62 Pemterue safa Ha ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
TIPUHIIMITEI PAHOCBSI3U
KonTponbnas pabota mo
TeMe
63 "ONIeKTpOMarHuTHBIE ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
BOJIHBI U (PU3UYECKHE
OCHOBBI PaJIMOTEXHUKH"
Cger. 3akoH bubmuoreka [TOK https://m.edsoo.ru/ffOcd350
64 MPSIMOJIMHENHOTO Ennnas xomnekus LTOP
pacrnpoCTpaHEeHUs CBETa http://school-collection.edu.ru/
Pemenue 3anau Ha
65 HpHMeHeHHf Sarona ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
MPSIMOJIMHEHOTO
pacnpocTpaHEHHUs CBETa
Otpaxenue caera. bubnunoreka IOK https://m.edsoo.ru/ffOcd4e0
66 [Tnockoe 3epkaio. Enunas xomnexius [JOP

Coepuueckoe 3epKaiio

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/ff0ccfe0
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/11/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0cd350
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0cd4e0
http://school-collection.edu.ru/

67

68

69

70

71

72

IIpenomiieHnue ceera.
AOCONIOTHEIN U
OTHOCHUTEIbHBIN
Ioka3arellb
npenomienusd. [lomHoe
BHYTpPEHHEE OTpaKEHUE.
[IpenenbubIi yron
MOJTHOTO BHYTPEHHETO
OTpaXKEHUS

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHOB
OTpPaXXEHUS U
MIPEJIOMJICHUS CBETA

Xoz Jly4el B puU3Me.
Jucnepcus cera.
CnoxxHbIN cocTaB 0€JI0T0
ceeta. LlBer

JInnzer. @okycHoe

PaCCTOAHUEC U ONITUYCCKAA

CuJia JTUH3bI

[Toctpoenue
M300paKeHUH B TMH3AX U
UX CUCTEMaX.
VYBenu4ueHue JTUH3bI

Pemenue 3amau Ha
MMOCTPOEHUE
M300pakeHUH,

bu6nmoteka IIOK https://m.edsoo.ru/ff0cd7f6
Enunas xomnexuus LIOP
http://school-collection.edu.ru/

®usuka. Penry EI'D: https://phys-ege.sdamgia.ru/

Enunnas xomnekuus LIOP
http://school-collection.edu.ru/

bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
Poccuiickas 3eKTpOHHas IKOJIa
https://resh.edu.ru/subject/lesson/3843/main/270829/
Ennnas xomnekus LIOP
http://school-collection.edu.ru/

Enunas xomnexus [IOP
http://school-collection.edu.ru/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3843/main/270829/

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/



https://m.edsoo.ru/ff0cd7f6
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/3843/main/270829/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3843/main/270829/
https://phys-ege.sdamgia.ru/

MMOJIy4a€MbIX C ITOMOIIBIO

JIMH3

I'na3 xak onrnueckas

Enunas xomnexuus LIOP

73 .
cucremMa http://school-collection.edu.ru/
Pemenue 3anau. [Ipenesnst
74 MIPUMEHUMOCTH ®uswmka. Perry EI'D: https://phys-ege.sdamgia.ru/
r€OMETPUUYECKON ONTHKHU
75 CxopocTh cBeTa 1 Enunas xomnexkmus LIOP
METO/IbI €€ U3MEPEHUS http://school-collection.edu.ru/
76 I S — Poccuiickas anexkTpoHHas mKoia
P https://resh.edu.ru/subject/lesson/3818/start/47999/
bu6mmoteka IIOK https://m.edsoo.ru/7f41c97¢c
77 WnTepdepenmus creta Enunas xomnexuusa L{OP
http://school-collection.edu.ru/
KorepenTHsie
HWCTOYHHUKU. Y CIIOBUS
78 N S Enunnas xomnekuus LIOP
a http://school-collection.edu.ru/
MaKCUMYyMOB 1
MUHHMYMOB
79 Pemenue 3amau ®uzuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
80 [Tpumenenue Ennnas xomnekus LTOP
uHTEpPEepeHIIN http://school-collection.edu.ru/
bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
81 Judpakius ceeta Enunas xomnexnus LIOP
http://school-collection.edu.ru/
Judpakiuontas bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢
82 peméTka. YciaoBue Enunas komnexuusa LHOP

Ha6J'IIOI[eHI/I$I T'JIaBHBIX

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/

MaKCUMyMOB

83 Pemenue 3amau ®uswmka. Perry EI'D: https://phys-ege.sdamgia.ru/
bubnuoreka [{OK https://m.edsoo.ru/ffOcf02e
[TonepedHOCTh CBETOBBIX
84 BoJH. [lonspuzanus cBeta Epunas komnexus LIOP
' prsal http://school-collection.edu.ru/
Pemenne 3agay mo teme
85 " | 8 bubmmnorexa LIOK https://m.edsoo.ru/7f41c97c
OnTuka
86 CBeTOBBIE SIBIIEHUS B Enunas xomnexkous L{OP
pupoJie http://school-collection.edu.ru/
O06o01eHue u
87 CHCTEMAaTH3allHs 3HAHHI bubmnoreka IOK https://m.edsoo.ru/7f41c97c
o teme "OnTuka"
KoHntposnbHas pabota mo .
88 P P ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
Teme «OnTHKay
['paHuIel TPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKH.
89 3aKOHBI Enunas xomnexmus [{OP
AJIEKTPOANHAMUKHI U http://school-collection.edu.ru/
MIPUHIINIL
OTHOCUTCIIBHOCTHU
3 (S " Poccwuiickas anekTpoHHas 1IKOJIA
90 4 B https://resh.edu.ru/subject/lesson/5907/main/48235/
TCOPHUHU OTHOCUTCIIBHOCTHU
p T bubnuoteka [{OK https://m.edsoo.ru/ffOcf862
[IpocTpancTBEHHO-
BPEMEHHON MHTEPBAJ. Enunas xomnexnus LIOP
91 [IpeobpazoBanmst http://school-collection.edu.ru/

Jlopenua. YcnoBue
MPUINHHOCTH.

bubnmoreka [{OK https://m.edsoo.ru/ffOcfa42



https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0cf02e
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5907/main/48235/
https://m.edsoo.ru/ff0cf862
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cfa42

OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH.
3aMeiJIeHre BPEMEHH U
COKpAIIICHHUE JIJTUHBI

DHeprus U UMIYJIbC

bubnuoreka [{OK https://m.edsoo.ru/ffOcfc68

%2 CIIATUBUCTCKOW YaCTHUIIBI Enunas koxnexuns OP
P . http://school-collection.edu.ru/
CBs13b Macchl ¢ 3HEpruen
bubmmoteka 11OK https://m.edsoo.ru/ffOcfc68
Y UMITYJIbCOM
93 . Enunnas xomnexuus LIOP
PEIATHBUCTCKOU i
http://school-collection.edu.ru/
YaCTHIIBI. DHEPIHs MOKOs
94 PaBHOBecHOE TemIoBOE Enunas xomnexkmus L{OP
U3JIy4eHue http://school-collection.edu.ru/
Enunas xomnexmus [{OP
95 3 B )
AKOM CMEHIEHHA BHia http://school-collection.edu.ru/
I'unotesa M. Ilnanka o
96 ot HAT Bu6muorexa LIOK https://m.edsoo.ru/ffocfe16
kBaHTax. OTOHEI
DHeprus U UMIYJIbC Enunas xomnekius LIOP
97 i
¢dbortona http://school-collection.edu.ru/
bubmuoteka ITOK https://m.edsoo.ru/ffOcffc4
®orodrddext. OnbITH A. Pocculickas 351eKTpOHHAs IIKOJIA
98 I'. CtoneroBa. 3aKOHBI https://resh.edu.ru/subject/lesson/4917/start/197790/
dhoTodrddexra Enunas xomnexus [{OP
http://school-collection.edu.ru/
N . bubmuoreka [{OK https://m.edsoo.ru/ff0d015e
YpaBHeHue DUHIITEITHA .
Poccwuiickas anekTpoHHas 1IKOJIA
st potorddexra. .
99 https://resh.edu.ru/subject/lesson/4917/start/197790/

"KpachHas rpanuia"
dhoTodrddekra

Enunas xomnexus [IOP
http://school-collection.edu.ru/



https://m.edsoo.ru/ff0cfc68
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cfc68
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cfe16
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cffc4
https://resh.edu.ru/subject/lesson/4917/start/197790/
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JlaBnenue cBeta. ONBITHI

bubnuoreka ITOK https://m.edsoo.ru/ff0d04a6
Poccuiickas anekTpoHHas 1mKoiIa

100 https://resh.edu.ru/subject/lesson/3878/start/48318/
I1. H. JIebenera
Enunas xomnexkaus [{OP
http://school-collection.edu.ru/
BonnoBsie cBOMCTBA Enunas xomnexkaus [{OP
101 .
JACTHIL http://school-collection.edu.ru/
Bomnsl ne bpoina. Jlnuna
BOJIHBI J1e bpoiursa u
102 a3sMepsl 00J1aCTH Emnas komrexust LOP
P P http://school-collection.edu.ru/
JIOKAJTH3aIAH
JBUKYLICHCS YaCTHIIBI
bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
KopnyckynsipHo-
103 BONHOBOM TVATHAM Enunas xomnexius [JOP
i http://school-collection.edu.ru/
104 Judpakius 3JeKTpOHOB Enunas xomnexus LIOP
Ha KpHCTaJlIax http://school-collection.edu.ru/
Crneuunguka usmepeHuit B
MHKPOMHUDPE.
Enunnas xomnekuus LIOP
105  CootHoIieHHS )
. . http://school-collection.edu.ru/
HeomnpeAenéHHOCTeH
I'eitzenbepra
P
106 CLICHHC rPagHICCKHX ®dwusuka. Penry EI'D: https://phys-ege.sdamgia.ru/
3a1a4
P N
107 CILICHIE PactCTHbIX ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
3a/1a4
Kontponbnas padota mo
108 = rtemam: "OcnoBbl CTO", ®dwusmka. Pemry EI'D: https://phys-ege.sdamgia.ru/

"KopnyckymnspHo-



https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/lesson/3878/start/48318/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
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https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

BOJIHOBOM Jtyanu3m"

OIEBITEI IO
HCCIIEOBAHUIO CTPOCHUS

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

109  aroma. [TnanerapHas »
Poccwuiickast aeKTpoHHAS [TKOJIA
MOZCIL aToMa https://resh.edu.ru/subject/lesson/3910/start/48347/
Pesepdopna
bubnuoreka I{OK https://m.edsoo.ru/ffOdOafa
Enunas komnexuusa L{OP
110 = IlTocrynatsl bopa http://school-collection.edu.ru/
Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/5908/start/197851/
Bunpl ciektpoB. CriekT
111 yp:BHGfI BHZII))FI/H/I aTOM: Erptrias KosIeKIA Lop
http://school-collection.edu.ru/
BOJIOpOa
CrnoHTaHHOE U
112 BBIHYXXJIEHHOE U3ITyueHHE Enptrias KosIeKIA Lop
http://school-collection.edu.ru/
ceera. Jlazep.
Hyxnonnas monens siapa
I'eiizenOepra-lBaHeHko. bubnnorexa LHOK https://m.edsoo.ru/7f41c97c
113 3apsia 1 MaccoBOE YKCIO Enunnas xomnekuus LIOP
sapa. M3oTonsl. http://school-collection.edu.ru/
PannoakTHBHOCTB
3aK0H paIiOaKTUBHOTO
pacmnana. CBoiicTBa
HWOHU3UPYIOLLIETO bubnmnoreka [{OK https://m.edsoo.ru/7f41c97c
114  w3nydenwus. Bnusaue Ennnas xomnekus LIOP

PaaOaKTUBHOCTH Ha
KUBBIE OPTraHU3MBI.
Ho3umerpust

http://school-collection.edu.ru/
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115

OHeprus CBA3U HyKJIOHOB
B sAape. SepHble CUITBI.
JledekT macchl spa.
SnepHble peakuum.
SlnepHbie peaKkTOpBHI.
[TpoGembr
YIpaBIsieMOTO
TEPMOSIEPHOIO CUHTE3A.
DKOJIOTMYECKHE aCIEKThI
pa3BUTHUSA SAACPHOU
SHEPTeTHKU

Enunas xomnexuus LIOP
http://school-collection.edu.ru/
bubnmoreka [{OK https://m.edsoo.ru/ff0d1356

116

117

118

MerTo/bl perucTpaiuu u
HUCCIICIOBAHUS
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE
B3aHMOJCHCTBUS.
bapuonsl, Me30HBI U
nentoHsl. [Ipencrasnenue
o CtangapTHOM MOJENH.
KBapk-riroonnas mozens
aJpOHOB

KonTponbHas pabota
"duzuka aroma u
aTOMHOTO siapa".

dusuka 3a npeneramMmu
CrangapTHON MOJEH.
Témuas Marepus u
TEMHAsI SHEPIUsl.
EnuncTBO dhmzmveckoit

bubmuoreka [{OK https://m.edsoo.ru/ff0d0e38
Enunas xomnexmus [{OP
http://school-collection.edu.ru/

Poccuiickas s5eKTpoHHas mIkoia
https://resh.edu.ru/subject/lesson/3900/start/8732/

®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/

Enunas xomnexus [IOP
http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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https://resh.edu.ru/subject/lesson/3900/start/8732/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/

KapTHUHBI MUpa

119

120

121

122

123

124

Dransl pa3BUTHUS
aCTPOHOMUU. 3HAUCHUE
aCTPOHOMUU

[TpMEHHMMOCTh 3aKOHOB
(bu3uKH 1151 O0BACHEHUS
MPUPOJIBI KOCMHYECKUX
00BEeKTOB. MeTO 1bI
ACTPOHOMHUYECKUX
HCCIICIOBAHUIA

CoBpeMeHHbIE
ONITUYECKUE TEIECKOIBI,
PaZMOTENECKOIIbI,
BHeaTMocdepHas
aACTPOHOMUS

Bup 3Bé3mHOrO0 Heba.
Co3Besnus, Apkue
3BE3/bI, IJIAHETHI, UX
BUIMMOE JBIKEHHE

ConHeyHas cucTeMa.
Connne. CojHeuHast
aKTUBHOCTE. MICTOUYHUK
sHeprun CoJHIIa U 3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTHUKH.
Juarpamma
"CrIeKTpaJIbHBIN Ki1ace —
CBETUMOCTB"

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

Enunnas xomnexuus LIOP
http://school-collection.edu.ru/

Enunnas xomnekuus LIOP
http://school-collection.edu.ru/

Ennnas xomnekus LTOP
http://school-collection.edu.ru/

Ennnas xomnekus LTOP
http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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125

3Be3 bl TIIaBHOM
IOCEN0BATENBHOCTU

Enunas xomnexkaus [{OP
http://school-collection.edu.ru/

126

BnytpenHee cTpoeHue
3B&311. CoBpeMEHHbIE
IIPEJICTaBICHUS O
IIPOUCXOXKACHUN U
sBomtonnu ConHua u
3BE3]1. DTaIbl )KU3HU
3BE3]T

Enunas xomnexaus L{OP
http://school-collection.edu.ru/

127

Mnuneunsiii [lyTe — Hama
lNanaktuka. Tumnsl
rajakTuk. YEpHbIe TBIPHI
B s/Ipax rajakTUK

Enunas xomnexkous [{OP
http://school-collection.edu.ru/

128

Bcenennas. Paciumpenne
Bcenennoii. 3akon
Xab6uma. Teopus
Bosbiioro B3pbiBa.
PenukroBoe uzinyuenue

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

129

MacmrabHasi CTpykTypa
Bcenennoi.
MerTtaranakTtuka

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

130

131

Hepewménnsie mpobiembl
aCTPOHOMHUU

Pu3NYECKU IPAKTUKYM
o teme "HccnenoBanue
MarHuTHOTO IO
MOCTOSIHHBIX MAarHUTOB"
nind "Uccnenosanue
CBOMCTB

Ennnas xomnekus LIOP
http://school-collection.edu.ru/
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(dbeppomMaruHeTUKoB" UIu
"UccaenoBanue aAeHiCTBUSI
MIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TokoM"

132

133

Pu3NYeCKU IPAKTUKYM
o teme "M3mepenue
cuibel Amniepa" uinu
"N3ydeHne 3aBUCUMOCTH
CUJIbl AMIIepa OT CHUJIbI
Toka" wim "Onpenenenue
MarHMTHON MHJyKIIUU HA
OCHOBE U3MEPEHMUSI CUJIbI
Awmnepa"

Pu3nuecKuil IPAKTUKYM
mo teme "HccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHON
WHIYyKIUAU" WIH
"OnpeneneHne HHIYKITUH
BUXPEBOTO MarHUTHOTO
moJs"

134

Pu3nYecKuil IPAKTUKYM
o teme "MccnenoBanue
SIBJIEHUSI CAMOUH YKL
i "COopka Moenu
3JEKTPOMArHUTHOTO
reseparopa"

135

OU3NYECKUI TPAKTUKYM
o teme "M3mepenne




repuo/ia CBOOOIHBIX
KoJe0aHUN HUTSIHOTO U
MPYXKUHHOTO MasiTHUKOB"

136

Pu3NYeCKU IPAKTUKYM
10 TEME
"[IpeobpazoBanue
SHEPTUU B MPY>KUHHOM
MasTHHUKE"

137

138

139

Pu3nYeCcKUi IPAKTUKYM
o teme "MccnenoBanue
MEPEMEHHOTO TOKa Yepe3
IOCJIEOBATEIHLHO
COEeIUHEHHDIE
KOHJIEHCATOP, KaTyLIKY U
pesucrop"” unm
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIEHU
MIEPEMEHHOT0 TOKa"

Pu3nuecKuil IPaKTUKYM
o teme "M3yuenue
MapaMeTpOB 3BYKOBOU
BOJIHBI"

Pu3NUeCKU IPAKTUKYM
o teMe "M3mepenne
II0Ka3aTesl PEIOMIICHUS
crexna" wim "l[loyyenue
M300pakKeHUS B CUCTEME
U3 IIJIOCKOTO 3epKaja u
JIH3BI"




140

141

142

Pu3NYeCKU IPAKTUKYM
no teme "Ucciaenosanue
3aBHUCHUMOCTH (POKYCHOTO
paccTosiHUA OT BEIECTBA
(Ha mpuMepe KUIKUX
muH3)" nmm "U3mepenue
(hOKYCHOTO PACCTOSIHHS
paccerBarOnIMX JuH3"

Ou3nYecKuil MpakTUKyM
o teme "HaOironenue
TP PAKITHIH,
uHTEphEPEHIINH U
noJisipu3anuu ceera”

Pu3nuecKuil IPAKTUKYM
o teme "OnpeneneHue
HMITyJIbCA ¥ SHEPTUU
PENATUBUCTCKUX YaCTHUIL
(o pororpadusim TpexoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM moJje)"

143

Pu3nYecKuil IPAKTUKYM
o teme "M3mepenue
nocrossHHoOM [Inanka Ha
OCHOBE HMCCIIEIOBAHNUS
dotordpdexra" wiun
"UccnenoBanue
3aBUCUMOCTH CHUJIbI TOKA
4yepes3 CBETOAMO OT
HanpsHKeHus"




144

145

Pu3NYeCKU IPAKTUKYM
no teme "Ucciaenosanue
CIIEKTpa Pa3peKECHHOTO
aTOMapHOT'0 BOJOPOA U
M3MEPEHHUE TTOCTOSHHON
Punoepra"

Ou3ndecKuil MpakTUKyM
o teme "Ucciaenosanue
paanoaKTUBHOTO JOHA C
HCIIOIb30BaHHEM
no3uMerpa' Wi
"U3ydeHue norioneHus
Oera-yacTuIl
amoMuHuem"

146

Pu3nuecKuil IPAKTUKYM
o Teme "Habmonenus
3BE31HOro Heba
HEBOOPYKEHHBIM I'1a30M
C UCITOJIb30BaHUEM
KOMITBIOTEPHBIX
MIPUJIOKEHUN IS
OnpeJIeICHUs MOJOKEHUS
HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHBIC CO3BE3IUS
CeBepHOro noiaymapus u
SIpPKW€ 3BE3/bI" UITH
"HaOmroaeHus B TEIECKOIT
JlyHbl, ni1aner,




TYMAaHHOCTEHN U 3BE3AHBIX
CKOIIeHHI"

147

148

149

O06o061ieHue U
CHCTeMaTH3alus 3HaHUH.
Ponb pusuku u
aCTPOHOMUU B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAIbHOMI U dTUYECKOU
chepax IesaTeIbHOCTH
YyeJIoBeKa

O06006111eHE U
cUCTEMaTH3als 3HAHHM.
Ponb u MecTo husuku u
aCTPOHOMUU B
COBPEMEHHOM HaAyYHOMN
KapTUHE MHpa

O06o61enue u
CUCTEMAaTH3alMsl 3HAHUMH.
Ponb ¢puznueckoil Teopun
B (hopMHUpOBaHUH
MPEJICTaBICHUMN O
¢bu3nyecKoil kKapTuHe
MHUpa, MecTo (hu3nvecKon
KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUI O
IIpUpOJE

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/

®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/

®uzuka. Pemry EI'D: https://phys-ege.sdamgia.ru/



https://phys-ege.sdamgia.ru/
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https://phys-ege.sdamgia.ru/

O06006111EHE U

bubnuorexa I{OK https://m.edsoo.ru/7f41c97¢c

150 e % .
ner MaT,HBaHM SHaHP'I'H ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
o teMe "Kunnemartnka
O06001menue
HeHe 5 Bubmorexa [IOK https://m.edsoo.ru/7f41c97¢
151  cucremarusamnusa 3HaHUN .
" " ®usuka. Perry EI'D: https://phys-ege.sdamgia.ru/
no teme "KunemaTtnka
O06006111eHE U
. . bubmnoreka IOK https://m.edsoo.ru/7f41c97c
152 | cucremMarusanys 3HaHUH .
" " @usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
o teme " Jlunamuka
O06006111eHE U
153 CHUCTEMAaTH3aIus 3HAaHUHN bu6nuoteka LIOK https://m.edsoo.ru/7f41c97c
o reMe "CraTuka ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
TBeporo Tena"
O06001menue u
154 cucTeMaTHu3als 3HaHuH bu6nuoteka LIOK https://m.edsoo.ru/7f41c97c
o TeMe ""3aKOHEBI ®usuka. Pemy EI'D: https://phys-ege.sdamagia.ru/
COXpaHEHUs B MEXaHUKe"
O06001menue u
CHUCTEMATHU3aIH 3HAaHUHN
155 110 Teme " OCITOBBI bubnnorexa IIOK https://m.edsoo.ru/7f41c97¢
®usuka. Pemry EI'O: https://phys-ege.sdamgia.ru/
MOJIEKYJISIPHO-
KUHETUYECKON Teopun"
O06001menue u
CUCTEMATHU3AaIHI 3HAHUN
156  mo Teme ®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
"TepMoarHAMUKA.
TerutoBeie MaIuHEL"
157 O06o0meHue u bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

cUCTeMaTH3alusd 3HaHUU

®usuka. Penry EI'O: https://phys-ege.sdamgia.ru/
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110 TeMe "ArperaTHble
COCTOSIHUS BEIECTBA.
®da3oBbIe niepexo b

O0600111EHE U
cUCTeEMAaTHU3alud 3HAaHUN

bubnuoreka I{OK https://m.edsoo.ru/7f41c97c

158 10 TeMe "DIIEKTPUYECKOE ®usuka. Pemry EI'O: https://phys-ege.sdamgia.ru/
noje"
O060061eHue u

159 CHUCTeMaTH3aIrs 3HaHUI bubmmoteka IIOK https://m.edsoo.ru/7f41c97c
o Teme "[locTostHHBII ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
AIEKTPUUYECKUN TOK"
O06006111eHE U

160 CcHUCTeMaTH3aIys 3HaHUI bubmmoteka 1IOK https://m.edsoo.ru/7f41c97c
o Teme "Toku B ®usuka. Perry EI'D: https://phys-ege.sdamgia.ru/
pa3IuyYHbIX cpenax”
O60061eHue u

161 CHCTEMATHU3aIUs 3HAHUI bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c
o Teme "MaruutHoe ®usuka. Perry EI'D: https://phys-ege.sdamgia.ru/
nosie"
PesepBHblii ypok.
O60061eHue u
CHUCTEMATH3AINA SHAHUI but6mmoreka [{OK https://m.edsoo.ru/7f41c97c

162 i
10 TEME ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
"DnexkTpoMarHuTHas
UHAYKIUs"
PezepBHblii ypok.

163 O600mmenue u bubnuoteka [{OK https://m.edsoo.ru/7f41c97c

cucTeMaTH3alus 3HaHU!
o TeMe "MexaHnuecKue

®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
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KoJicbanus"

164

Pe3epBHbIii ypok.
O06o061ieHue U
CHCTeMaTHu3alus 3HaHUI
10 TEME
"DeKTpOMarHUTHbIE
Konebanus"

bubnuoreka ITOK https://m.edsoo.ru/7f41c97c
®usuka. Pemry EI'O: https://phys-ege.sdamgia.ru/

165

Pe3epBHblii ypok.
O06o061ieHue U
CHCTEMAaTH3aINsI 3HAaHUH
1o TeMe "MexaHu4decKue
Y 3JIEKTPOMAarHUTHBIE
BOJHBI"

bu6mmoteka 1IOK https://m.edsoo.ru/7f41c97c
®usuka. Perry EI'D: https://phys-ege.sdamgia.ru/

166

PesepBHBIit ypok.
O06001menue u
CHCTEMaTH3aINsI 3HAaHUH
o Teme "OnTtuka"

bubmmoteka I1OK https://m.edsoo.ru/7f41c97c
®uzuka. Perry EI'D: https://phys-ege.sdamgia.ru/

167

PesepBHBIil ypok.
O06001menue u
CHCTEMaTH3aINsI 3HAaHUH
o teme "OcuoBel CTO"

bubmmoteka 11OK https://m.edsoo.ru/7f41c97c
®usuka. Perry EI'D: https://phys-ege.sdamgia.ru/

168

PesepBHBIil ypok.
O06o0menue n
cUCTEMaTH3aInsI 3HaHUH
10 TEME
"KopnyckynsipHo-
BOJIHOBOH yayin3m"

bubmmoteka I1OK https://m.edsoo.ru/7f41c97¢c
®usuka. Perry EI'D: https://phys-ege.sdamgia.ru/

169

Pe3epBHbIii ypok.
O600mmenue u

bu6mmoteka IIOK https://m.edsoo.ru/7f41c97c
®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
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cUCTeEMAaTHU3alud 3HaAaHUN
no teme "dusuka atoma"

PesepBHBIil ypoOK.
O0600111EHE U
cucTeMaTu3alus 3HaHu|

bubnuoreka I{OK https://m.edsoo.ru/7f41c97c

170 1
o Teme "duzuka ®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/
aTOMHOTO SApa 1
3JIEMEHTAPHBIX YaCTHUII"
BIIEE KOJIMYECTB
OB OJ1 CTBO 170 16

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/7f41c97c
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Kabapaua O.®., Opnos B.A., OBenunk O.E. u apyrue; moj
penakiueit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEpHOE 0OIIIECTBO
«M3narenbctBo «IIpocBenienne»

» Guzuka, 11 kinace/ Kabapaun O.@., ['nazynos A.T., OpnoB B.A. u apyrue; noj
penakiueit [Tuackoro A.A., Kabapauaa O.®D., AknroHepHOe 00IIeCTBO

«3narensctBO «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Kupuk JI.A. ®uzuka -10. CaMocTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI. - M.
Nnekca, 2007.

2. Kupuk JI.A.®uzuka -11. CamocTosiTeIbHbIE U KOHTPOJIbHBIE paOOTHI. - M.:
Mnexca, 2007

3. Caypos [O. A. ®u3zuka B 10 knacce: MOAEIN YPOKOB: KH. I yuuTess .-M.:
[Ipocsemenue, 2005.

4. Caypos 1O. A. ®u3uka B 11 knacce: MOJenu ypOKOB: KH. ISl yuuTens .— M.:
[Ipocsemenue, 2005.

5. lllatanuna A.B. ®uszuka. Yriy6neHHbli ypoBeHb. 10 kiacc. Metoauueckoe
nocobue, M.: IIpoceemienue, 2021.

6. lllatanuna A.B.®u3uka. YrinyOneHHblll ypoBeHb. 11 kiacc. Metoauueckoe



nocodbue, M.: IIpoceemnienue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubmumoreka [1OK https://m.edsoo.ru/7f41bf72

2. bubimoreka [{OK https://m.edsoo.ru/7f41c97c

3. Equnas xomrekius LIOP http://school-collection.edu.ru/
4. duzuka. Pemy EI'D: https://phys-ege.sdamgia.ru/

5. Poccuiickas anextponHas mkoda https://resh.edu.ru/subject/28/
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