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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ denepanuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEW OO0ydaroluXxcs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriIyOJIEHHOTO YPOBHS IIO3BOJISIET PEalN30BATH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO OOpa30BaHMsl MO PA3IUYHBIM  (U3HUKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOnéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTaThI 110 ro1aM 00YyUEHHUS;

coJiepKaHue yueOHOoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3MKe HMEET NPHUMEPHBIA XapakTep U MOMKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/JOB K TMpernojiaBaHvio (U3MKU Ha YriIyOJIE€HHOM YpOBHE IMpHU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas 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 SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEHUe (U3UYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (popMUpOBaHHE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHHM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymwmm B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOTHM, a Takxke 00CyXIeHHus
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UPYyeTCsl Ha MCIOIb30BAaHUH CAMOCTOSITEIEHOTO IKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUN B KaXIOM M3 3THX KiaccoB. BTopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJI 3THX BHJIOB YUCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCX0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjieia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH VISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIero 00pa30BaHUs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JemoHCcTpanonHoe obopyaoBanue (opmMupyercs B COOTBETCTBHU C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHHI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
71a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TOCTPOEHHI HAa KOMIUICKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYalomuxcsi K Hay4dHOMY
W3YUYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PECHHS KaK pe3yJibTaTa M3ydeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

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

JlocTrkeHHe 3TUX Ielied 00ecreunBaeTCsl PEeIICHUEM CIEAYIOIINX 3a/1ad B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHUE
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIPHOTO IUJIAHUPOBAHUS U TIPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHANBHOU JESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiit MeTO IO3HAHUSA NPUPOBI.

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

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

Crioco6bl  u3MepeHusi (PU3HUECKUX BEIUMYMH (AHAJIOTOBbIE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi JabopaTopued no ¢usuke. [IpumMepsl U3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

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

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTb KOOpPJIWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU M UX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUS KHHEMATHUYECKUX XapaKTEPUCTHK
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.

HaGnronenne aABMKEHUS Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

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

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

N3ydenne naBUXKEHUS Tejla, OpPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JalbHOCTBIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHue IBHKEHHS Tella MO OKPYXHOCTH C IIOCTOSIHHOM I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprumanenble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA U151 MaTepUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi 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 CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

Habnronenue nBUKEHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIBKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3y4yeHne NBHKEHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH 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 IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa 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.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HccnenoBanne 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.

Nmnynbc 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.

MomMeHT umIiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHHU
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.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHynmu U1 UACAIBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJEHCTBUH.

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.

Pazgen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH U TBEPIABIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPHUAIIOB.

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.

N3yyeHne H30TEpMUYECKOrO mMpouecca (PEeKOMEHIOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mpoiiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbl. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO UJE€aJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKON  cuUCTeMbl 0Oe3  coBepuieHuss pabotel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

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

[lepBblii 3aKOH TepMOAWHAMHKU. BHyTpeHHsass »sHeprus. KomnmnuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AUUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanre nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. VcmapeHue W KWIEHHE. Y aenbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, 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. Cnur. Moayns FOnra.
[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 3HEpPTUU B (Pa30BbIX MEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECCHI:  KUIKUE
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.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIAaPEHUS 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. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

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

[IpuHIMIT CyNEePIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

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

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[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, nadopamopnsie 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 (HampsKEHUs ) 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. Hampsokenune U u DJIC é&.

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 COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONTHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BblJeisieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

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

3aBUCHUMOCTb COIPOTUBIICHUS MUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
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.

CrnocoObl coeMHEeHNs UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro CONpPOTUBIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA 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.  DJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBEHHasT M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CaMOCTOSATENBRHOTO pa3psana. Monnus. [lmasma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHHMS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHM, HCCIENOBAHUW  3aBUCHMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHa B 10 kjacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHHWE, HAay4yHbId (aKT, rumnoresa, (puamyeckas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoiicTBa. TpuroHoMerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKAroIlel Cpemsl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTble KOHCTPYKIIUK), UCTIOIB30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

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

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 OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

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



TexHn4eckre yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

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

KaptrHa nuHUN MarHMTHOM MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs My4yKa 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI OCTOSIHHOTO 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.

SlBneHue DNEeKTpOMAarHUTHOW MHAYKOMU. IIOTOK BekTOpa MAarHUTHOU
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 HWHAIYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

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 MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ1C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJ1eTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsSI MEXaHUYEeCKON sHepruu). BriBoj
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 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
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
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHLHON MOJICNIU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHHI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJE0ATEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JJMHUH JIEKTporepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPATOpA.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 PUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

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

HabnrogeHue 3;1eKTpOMarHiTHOTO pE30HaHCa.

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 MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHLUs H
TudpaKIms.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOW 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. Pannonokanmys.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSpU3as, Tudpakius, UHTepdepeHITs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
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.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@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
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['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 KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonmsapu3zanus csera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieib CBEeTOBO/1a.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdhepeHIIny JIa3epHOTO U3JIyYEHHUS Ha JIBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymartsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC 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 M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
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, [IaBJIGHME CBETa Ha aOCOJIIOTHO
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 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, 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, nabopamopnsie padomul, 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 HKCCIEIOBAHHUIO CTpoeHUs aroMma. [lnmaHerapHas mozenb aroma
Pezepdopna.

[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 TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAIbHBINA
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JIMHBI BOJIHBI JA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast mogens sapa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaj. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIErO0 W3Iy4YeHUs. BiMsHuME pPaguMOaKTHBHOCTH Ha YKUBBIC
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 TEPMOSAEPHOTO CHHTE3a. OJKOJOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmapTHOM Monenu. TEéMHas Marepuss U TEMHas
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nadopamopmsie padomul, npaKMUKyM.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHs acTpoHOoMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonmoxkenne n nBuxkenue CoaHoa B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmtabnas ctpykrypa Beenennoid. MertaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO03Be3Aaus CeBEpHOIro MOJylIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATUYECKUX  paslenax «YUYEHUUYECKMUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTENBbHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYCHHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(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,
oTpeieIeHHEe TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

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

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX DY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO ICSATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4yacTBOBaTb B CaMOYIpaBleHWH B 00pa3oBaTesbHOMN
OpraHu3aluy;

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

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

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 OLICHMBATh CUTYyallMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYasg JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oynyiiel npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, 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

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKU MOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznyeckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JInYHbIX METOI0B TO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3ajJauy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb MEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTUYECKYIO 0O0JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJETh HABBIKAMH MOJY4YEHUS MHPOPMALMU (PU3UUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHWE Ha Ypokax GU3UKH U BO BHE-YPOUHOU
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WH/IMBU1yaJIbHON paboThI;

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
JEHCTBUM, pacpeaessiTh poJid ¢ Y4ETOM MHEHHUM YYaCTHUKOB, 00CYX/1aTh
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, IPAKTUYECKON 3HAUUMOCTH;

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

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh 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 BO3MOXKHOCTEH U MPEANOUYTCHUH;

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 TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

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

UCITOJIB30BaTh TPHUEMBI pedieKcHu MJisi OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

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

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  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
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIMOHAILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €r0 TPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAUBAThH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xoniy oOyuenust B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUM:

. MOHUMATh  pOJb (PU3MKK B  DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHON U 3TUYECKON cepax NesTeTbHOCTH YeJIOBEKa, POJIb
U MecTo (GU3MKM B COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE
OMMUCATEIbHON, CHUCTEeMAaTU3UPYIONIEH, OOBACHUTENIBHON U MPOTHOCTUYECKOU
byHKIMil  pU3NYECKOl TEOpUHM — MEXaHUKH, MOJIEKYJSIpHONH (U3UKH U
TEPMOJIMHAMUKH, POJIb (PU3NYECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUN O
bu3nYecKoil KapTUHE MUPA;

. pasnuyaTh YCIOBHS MPUMEHUMOCTH Mojesel GU3NUecKuX Tel U MPOIECCOB
(sBneHMi): WHepUMaNbHAsA CUCTEeMa OTcu€ra, aOCOIIOTHO TBEPJOE TEIO,
MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE JBI)KCHHE, CBOOOJHOE TIaJcHUE,
a0CoJIIOTHO ympyras aedopmaius, abCOMOTHO YIPYyroe u abCOMIOTHO HEYNPyroe
CTOJIKHOBEHHS, MOJICNIA Ta3a, *KUJAKOCTH U TBEPAOTrO (KPUCTALIUYECKOTO) Tena,
WJICANIBHBIN Ta3, TOYCYHBIN 3apsJl, OAHOPOJHOE IEKTPUUECKOE MOJIE;

. paziuyuath ycJioBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TIOHUMAaTh BCEOOIMM XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

. aHAIM3UpOBaTh M OOBACHITH MEXaHUYECKHE TIPOLIECChl U SBJICHMS,
UCIIOJB3YSl OCHOBHBIC TIOJOKEHUSI W 3aKOHbI MEXAaHUKH (OTHOCUTEIHLHOCTH
MEXaHUYECKOTO JIBIKEHUS, (POPMYIIbl KHHEMATUKU PABHOYCKOPEHHOTO JIBHXKCHUS,
npeoOpa3oBanusa [anumnes uisi CKOpPOCTH M TepeMenieHusi, 3akoHbl HbIOTOHA,
MPUHLNN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHUS HUMITyJlbCca M MEXAaHUYECKOW DHEPruu, CBs3b pPaOOThI CHIIBI C
M3MEHEHHEM MEXaHUYECKOW PHEpPryu, YCIOBUS PaBHOBECHUS TBEPAOrO Tela), Mpu
TOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKCHUE 3aKOHOB, YKAa3bIBaThb YCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TMpeoOpa3zoBanmii ['anunes, BTOporo u
TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXPaHEHUsS HMMIYJIbca U MEXAHUYECKON
SHEPIrYH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

. aHAJIM3UPOBaTh U OOBACHATH TEIUIOBBIC MPOLIECCHl M SBJICHUS, UCIOJb3Ys
ocHoBHbIE NoJ0keHusd MKT u 3aK0HBI MOJIEKYISIPHOU (PUBHKU U TEPMOJUHAMUKH
(CBSI3b TaBJICHUSI HJICATTLHOTO Ta3a CO CPpeHEN KUHETUYECKON dHEPTUel TEIJIOBOTO
JBH>KCHUSI M KOHIICHTpAIlMENd €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEMIECTBA CO
CPEIHEM KWHETHYECKOW DHEPrUEW TEIJIOBOIO JABMKEHMS €ro 4YacTull, CBS3b
JIaBJICHUSI WUJICAUIBHOTO Ta3a C KOHIEHTPAIMEW MOJIEKYJ W €ro TeMIepaTypoi,
ypaBHeHHe MenzaeneeBa—Kianenpona, mepBbld 3aKOH TEPMOIAWHAMHUKH, 3aKOH
COXpaHEHMS DSHEPruM B TEIUIOBBIX IIpolleccax), MpPU 3TOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaThb YCIOBUS MPUMEHHUMOCTH
ypaBHeHUs1 MeHeneeBa—Knaneiipona;



. aHATM3UPOBATh M OOBSCHATH DJICKTPUICCKUE SIBIICHUS, UCTIONB3YSI OCHOBHBIC
MOJIOKEHHUSI U 3aKOHBI 3JIEKTPOJMHAMHUKH (3aKOH COXPAHEHHUSI BJICKTPUUECKOTO
3apsaa, 3akoH KyrnoHa, MOTEHIIMAIbHOCTh AJIEKTPOCTATUYECKOTO IOJIA, MPUHIIUI
CYyNEpIO3UIIUM  DJICKTPUUECKUX  TOJIEH, TMpU ITOM  YKas3blBass  YCIIOBUS
MpUMEHUMOCTH 3aKkoHa KyioHa, a Takke MPAaKTUYECKH BaXKHBIE COOTHOIICHMS:
3aKoHbl OMa Ui y4yacTKa LENU W JJISl 3aMKHYTOM AJEKTPUYECKOU IIeNH, 3aKOH
JIxoyns—Jlenna, mpasuia Kupxroda, 3akonsr @apajes 11 2JIeKTPoIIn3a);

. ONHUCHIBATh (HU3UYECKHE TIPOIECChl W SIBJCHUS, HCIOIb3ys BEIUUUHBI:
MIepEMENICHUE, CKOPOCTb, YCKOpPEHHE, HUMITyJIbC TeJla U CHUCTEMbl TEJ, CHIIA,
MOMEHT CHJIbI, JIaBJICHUE, MOTCHIMAJIbHASA SHEPrus, KUHETUYECKas HHEeprus,
MEXaHU4YeCKasi dHEprusi, paboTa CHIIbI, LIEHTPOCTPEMUTEIHHOE YCKOPEHHUE, CHUJIa
TSDKECTH, CHJIA YIPYTOCTH, CUJIA TPEHHUS, MOIIHOCTb, YHEPIrUs B3aUMOICHCTBUS
tena ¢ 3eMeit BOIM3M €€ TOBEPXHOCTH, DHEPTUS YIIPYTOH iepopMaruu mpyKUHbI,
KOJIMYECTBO TEILJIOTHI, a0COIIOTHAS TeMIIepaTypa Telia, pabora B TepMOAMHAMUKE,
BHYTPEHHSISI DHEPTUs UJICaJIbHOTO OJJHOATOMHOTO Ta3a, paboTa ueaabHOIo Trasa,
OTHOCHUTEIIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ mmeanbHOro TEeminoBOTrO JIBUTATENS;
AIEKTPUYECKOE TI0JIC, HANPSHKEHHOCTh JJIEKTPUYECKOTO IMOJIsA, HANPSKEHHOCTD
MOJIsI TOYEYHOTO 3apsijia WIM 3apsKEHHOrO Iapa B BaKyyMe€ WU B JUAJICKTPUKE,
MOTECHILI AT BJIEKTPOCTATUYECKOTO 10JI4, Pa3HOCTh IMOTCHIIMAJIOB,
ANEKTPOABMKYIIAsd CUja, CHWJIAa TOKa, HANOpsHKEHWE, MOIIHOCTh  TOKAa,
ANEKTPUYECKasi EMKOCTh INIOCKOTO KOHJEHCATOpa, COMPOTUBIICHUE YYACTKA LIETH C
MOCJIEAOBATEIbHBIM W  MApaJUICIbHBIM  COCIMHEHUEM PE3UCTOPOB, DHEPTUS
AJIEKTPUYECKOTO MOJISI KOHJACHCATOPA;

. O00BSACHITH OCOOCHHOCTH MPOTEKAHUS (PU3UYECKUX SIBJICHUI: MEXaHUUECKOE
JBUKECHHE, TEIJIOBOE JBH)KEHHE YACTHUI[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOe nBUkeHue, auddy3us, ucnapeHue, KUIEHUE U KOHJIEHCAIIMS,
MJIABJICHUE W KPUCTAIUIM3AlMs, HANpPaBJICHHOCTh TEIUIONEpeIaun, dJICKTpU3aIus
TE€JI, SKBUIIOTEHIIUAIBHOCTh TOBEPXHOCTH 3aPS)KEHHOTO TTPOBOJHUKA;

. MPOBOAUTH UCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DU3NUYECKOW BEIUYMHBI OT
JIPYyTOM C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (HU3NYECKHUX
BEJIMYMH B BHJIC TPA(PUKOB ¢ y4E€TOM aOCOJIOTHBIX ITOTPEIIHOCTCH H3MEpPEHUH,
JleJIaTh BBIBOJIBI 110 PE3yJibTaTaM MCCIICIOBAHUS;

. MPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (DU3NUECKUX BEIMYMH, MPU OTOM
BHIOMpATh ONTUMAJIbHBIA METOJI HW3MEpPEHUs, OlLCHHBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHUI;

. MPOBOJIUTH OMBITHI MO MPOBEPKE MPEI0KEHHOW THUIIOTE3bl: TJIaHUPOBAThH
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYI0 YCTaHOBKY, aHAJIU3UPOBATh
MOJy4YEHHBIE PE3YJITAThI U JEJIaTh BBIBOJ O CTATYCE NPEAJIOKEHHON TUIIOTE3bI;



. coOmro1aTh TpaBuia 0€30MacHOTO TPya MPH MPOBEACHUHN HCCICIOBAHUN B
pamMKax ydeOHOro 3KCIEepUMEHTa, MPAaKTHKyMa M y4eOHO-HCCIEeIOBATEIbCKONU H
MPOEKTHON JAESITENbHOCTH C HCIOJIb30BAaHUEM HU3MEPHUTEIbHBIX YCTPOMCTB U
Ja00paTOPHOTO 0OOPYAOBAHUSA,

. pemiaTh pacy€THbIE 3aJladyd C SBHO 3aJaHHOW W HESBHO 3aJJaHHOU
¢buznyecKoil MOJAENBI0: HA OCHOBAaHMM aHANIM3a YCIOBUS OOOCHOBBIBAaTH BBIOOD
buznyeckoil Moienu, oTBeyaronell TpeOOBaHUsAM 3a7aud, MPUMEHAITH (POPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (PU3UYECKUX TEOPHUIl MPU UCIOIH30BAHUU
MaTEMaTUYECKUX METOJIOB pEelIeHUs 3a7ad, MPOBOAUTH pPacyéThl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, AHAJTU3UPOBATH PE3YyJbTaThl U KOPPEKTUPOBATH METObI
pelieHus ¢ y4ETOM MOJMyUYEHHBIX Pe3yIbTaToB;

. peliaTh KaueCTBEHHBIE 3a/1a4H, TPEOyIOe MPUMEHEHUS 3HaHUN U3 Pa3HbIX
paszenoB Kypca (PU3MKH, a TaKKe MHTETpaliu 3HAaHWW U3 JAPYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA: BBICTPANBATh JIOTHYECKYIO LIETIOYKY PACCYXKICHUIM
C OIOPOM Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

. HCIIONIb30BaTh TEOPETUYECKHE 3HAHHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB pabOTHl HM3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKHX YCTPOMCTB W
TEXHOJIOTMYECKUX MPOIIECCOB;

. MPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPY’KAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

. aHAJIM3UPOBATh U OIEHUBATH IMOCJIEICTBHS OBITOBOW W TPOW3BOJICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM € (PU3MYECKHMMM MPOLECCAMM, C MO3MLMN
HKOJIOTUYECKOM 0e30MacHOCTH, npeCTaBICHUN 0 parmoHaIIbHOM
IPUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIb30BAHMU JOCTHKCHUI HAyKd U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOro 00IeCTRa;

. NPUMEHSTh Pa3InyHbIe CIOCOOBI paboThl ¢ MHpOpMaIrmeil (Gu3ndecKoro
COJIEpKaHMsl C MCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHUH,
Opu STOM HCIOJB30BaTh COBPEMEHHBIE WH(DOPMAIIMOHHBIE TEXHOJIOTUU st
MONCKa, TepepadOTKH © TMPEAbABICHUS yU4eOHOW W HAyYHO-TIOMYJISPHOU
uH(OpMAIMHU, CTPYKTYPUPOBAHKS W WHTEPHpETANH MHPOPMAIIMH, TOTYyUYESHHON
U3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh  MOJIyYaeMYIO
MH(GOPMAIIMIO U OLIEHHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHUKA MH(POPMAIIIH;

. TPOSIBIISITH OpraHHU3aIOHHBIC u MO03HABATEIIbHBIC YMEHUSI
CaMOCTOATEILHOTO TIPHOOPETEHHs] HOBBIX 3HAHWW B TIPOLIECCE BBITTOJHCHUS
MIPOCKTHBIX M YU4E€OHO-HUCCIEA0BATEIbCKUX PadoT;

. paboTath B TpyMme C WCIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PaIMOHATBHO PpACHpPENeNsITh ACSITeIbHOCTh B



HECTAHJAPTHBIX CUTYalLHsIX, AI€KBATHO OLICHUBATH BKJIAaJ KAKJIOI0 U3 YYaCTHUKOB
TPYIIIBI B PELICHUE PACCMAaTPUBAEMOM MPOOJIEMBI;
. MPOSIBIISATh MOTHBALIMIO K Oyayiell mpodecCHOHaIbHON AESTENIbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xoniy oOyuenmst B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIN:

. NOHUMATh POJib (PU3MKK B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIMaNbHON
U JITUYECKOM cdepax AesITeIbHOCTH 4YEJIOBEeKa, pPOJb W MeCTO (U3MKH B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb ACTPOHOMHUU B NPAKTHYECKON
JNEATEIBHOCTH  YEJIOBEKAa U JAJbHEHIIEM HAYYHO-TEXHUYECKOM Ppa3BUTHH,
3HAQYEHUE  ONUCATEIIbHOW, CUCTEMATU3UPYIOUIEH,  OOBSICHUTEIBHOW U
IPOrHOCTUYECKOM  (YHKIMM  (U3MUECKOH Teopun —  DIIEKTPOJAWHAMUKH,
CHEUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3MKH, poib (HU3UUECKOU
Teopun B (POPMHUPOBAHUM MPEJCTABICHUN O (PU3MYECKOW KapTHUHE MUPA, MECTO
(bu3nYecKoil KapTUHBI MUpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOJIE;

. pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOeNel (PU3NUECKUX TEJ U MPOLIECCOB
(sB7E€HUI1): OAHOPOIHOE DBJIEKTPUUYECKOE W OJHOPOAHOE MAarHUTHOE MOJS,
rapMOHHUYECKHE KOJEOaHMs, MATEMAaTUUECKU MAasTHUK, UACAIbHBIA MPYKUHHBINA
MasiTHUK, TapMOHUYECKUE BOJIHBI, UCAIbHBIM KOJeOaTeabHBIH KOHTYpP, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTI'O sIpa U KBAHTOBOW MOJIEIIN CBETA;

. paznuyaTth yclioBus (TpaHHIlbl, 00JIaCTH) TPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

. aHAJIM3UPOBaTh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOILECCHl U SIBJICHUS,
UCIIOJIBb3Ysl OCHOBHBIE ITOJIOKEHUSA U 3aKOHBI JIEKTPOJAMHAMUKH U CIELUAIBHON
TEOPUH OTHOCHUTEIBHOCTH (3aKOH COXPAaHEHMs SJEKTPUUYECKOTO 3apsja, CHuiia
Awmrepa, cuna JlopeHua, 3aKOH 3JIEKTPOMAarHMTHOW WHIAYKIMHU, NpaBuiio JleHia,
cBs3b DJIC caMOMHOYKIUM B D3JIEMEHTE 3JJIEKTPUYECKOW ILEMA CO CKOPOCTHIO
U3MEHEHHs CWIbl TOKA, IOCTYJIAThl CIELUAJIbHOM TEOPUM OTHOCUTEIBHOCTU
OWHIITEITHA);

. aHAJIM3UPOBAaTh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIOJb3YS
MOJIOKEHUSI KBaHTOBOW (pu3uku (ypaBHeHUEe OiHIITEeHHa s (poTodddexra,
MIEPBBIM U BTOPOU IMOCTYJIaThl bopa, IPUHLIMII COOTHOLIEHHS HEOIPEAECIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpAHEHHs 3apsAI0BOIO M MAacCOBOIO YHCET M SHEPTUHU B
AJIEPHBIX PEAKLHUAX, 32KOH PaJMOAKTUBHOTO pacIaia);

. ONMKCHIBaTh (PU3UUECKUE TMPOLECChl U SIBICHUS, HUCIHOJIb3Ysl BEJIUYMHBIL:
HaIpsKEHHOCTh AJIEKTPUYECKOTO TOJISI, MOTEHIHAN AJIEKTPOCTATUYECKOrO MOJI,
Pa3HOCTh IOTEHIMAJIOB, AJIEKTPOABIKYLIAs CUiIa, MHIYKIUSA MArHUTHOTO IIOJIA,



MarHuTHbIA MOTOK, cuja AMIMepa, WUHAYKTUBHOCTh, 3JIEKTPOABUKYIIAs CHIIA
CAMOMHIYKIIMM, JHEPrHsi MAarHUTHOIO  TIOJII  TIPOBOJHHMKA C  TOKOM,
PEISITHBUCTCKUIA UMITYJIBC, TIOJTHASI DHEPTHUS, SHEPTHS MMOKOSI CBOOOTHON YaCTHIIBI,
HHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apAJl Spa, SHEPTHUSI CBSI3U SJ1pa;

. OOBSACHSTH 0COOEHHOCTH POTEKaHUS buznuecKux SIBJICHUI:
AIIEKTPOMArHUTHAsE UHAYKIUS, CAMOUHIYKIIUS, PE30HAHC, MHTEeP(EPEHIUs BOJH,
nudpakiysi, AUCTEPCHs, TOJIHOE BHYTPEHHEE OTpakeHHE, (HOTOIIEKTPUUCCKUN
ahdexr (pororddekr), anpda- u OGera-pacmanbl sAep, raMMa-u3IydeHHUE SEp,
bu3nYecKue NPUHIIMITBI CIEKTPAIBLHOTO aHaJIu3a U paboThI J1a3epa;

. OMpeNeNsaTh HaNpaBlIeHUE WHIYKIMA MAarHUTHOTO TIOJS TPOBOJAHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

. CTPOUTH M300paKEHUE, CO3aBAEMOE TIJIOCKUM 3€pKajioM, TOHKON JIMH30M, U
pacCcUUTHIBATH €r0 XapaKTEPUCTHUKH,

. OPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMHYECKUE TMOHSTHUS, TECOPHUU U
3aKOHBI NI aHalu3a U OOBACHEHHs (PU3MUYECKUX NPOLECCOB, MPOUCXOISIINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJaKTUUECKOMN cpeie; NBHXKEHUSI HEOECHBIX
TEJ, PBOIIOLIMY 3BE3/ U BCcelneHHoii;

. IPOBOJUTh  HCCIEAOBAaHUE 3aBUCUMOCTEM  (U3MUECKMX BEJIMYMH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIUYHMH B
BUJIE TpapUKOB C YYETOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEHHM, NenaTh
BBIBO/IbI 10 PE3YJIbTATaM UCCIEIOBAHNUS;

. MPOBOJUTh KOCBEHHBIE W3MEPEHMs] (DU3NYECKUX BEJIMYUH, TPU ITOM
BBHIOMpATh ONTUMAJbHBIA METOJ HW3MEPEHHs, OIEHHWBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

. MPOBOAUTE OMbBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYI0 YCTaHOBKY, aHAJIU3UPOBATh
MOJTyYEHHbIE PE3YJIbTATHI U JEJIaTh BBIBOJ O CTATyCE MPEIJI0KEHHON TUIIOTE3bI;

. OTUCHIBATh METO/IbI TTOJTYUYEHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUN;

. co0JiroaTh MpaBuUia OE30MacHOrO TpyJa MPHU MPOBEICHUM HCCIICIOBAaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, MPaKTUKyMa W Y4yeOHO-HCCIeI0BATEIbCKON U
MPOEKTHOW JAESATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPOHCTB U
J1a060paTOPHOTO 000PYIOBAHUS;

. pemarb pacu€THbIE 3aJayd C SBHO 3aJaHHOW M HESABHO 3aJaHHOU
(bu3nYecKoil MOJEIbI0: HA OCHOBAHWU aHAlM3a YCJIOBHUS BBHIOMpPATH (PU3HUYECKHE
MOJICNIA, OTBEYAIOIIMEe TPEOOBAHUSM 3a/layd, MPUMEHSITH (POPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTyJaThl (U3MUECKUX TEOpUHA TIPpU HCIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3a7ay, MPOBOAUTH PACUE€Thl HA OCHOBAHUH



UMEIOIINXCS JTAHHBIX, AHAJTU3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METObI
pemIeHus ¢ YIETOM MOTYyYEHHBIX PE3yIhTaTOB;

. peraTh Ka4eCTBEHHBIE 3a/1a4uu, TPEeOyIONre MPUMEHEHUS 3HAHUH U3 Pa3HBIX
pasznenoB Kypca (PU3MKH, a TaKKe MHTErpalid 3HAHWW U3 JAPYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA: BHICTPAUBATh JOTHYECKYIO LIETIOUKY PACCYXKIACHUIM
C OMOPOY Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUEC SIBJICHUS;

. WCIIOJIB30BaTh TCOPETUYCCKHME 3HAHWUS JUIsi OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl HM3MEPUTENbHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKHUX MPOIIECCOB;

. OPUBOJUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAyKH, B OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOMIETO MHPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

. aHAJIM3UPOBATh U OIEHUBATH IMOCJIEICTBHs OBITOBOW W TMPOW3BOJICTBEHHOU
JESATEILHOCTH 4YeJIOBEeKa, CBA3AHHOW C (PU3MYECKUMH TpPOLIeCCaMM, C TMO3UIUN
IKOJIOTHIECKOM 0€30macHOCTH, MIPEICTABICHHUM 0 parmoHAIbHOM
TIPUPOOIIOIL30BAHNN, & TAKKE Pa3yMHOM HCIIOJIh30BAHUH JTOCTYKCHHN HAYKH U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YETIOBEUECKOTo 00IeCTBa;

. OPUMEHSTh Pa3IMYHbIE CIOCOObI paboThl ¢ uHbOpMaIueln (GpU3nIECKOro
COJIepKaHMUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH,
Py 3TOM HCIOJB30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC TEXHOJOTHH JIJIS
MOWCKA, TepepabOTKU W TPEIBSABICHUS YYCOHOW W HAYYHO-TIOMYJISIPHOU
uH(pOpMaIuU, CTPYKTYPUPOBAHUS W HUHTEpHpeTannv MHGOPMAIINH, MOTyUYeHHON
U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh  MOJIyYaeMYIO
uH(OPMAITUIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UICTOYHUKA HHPOPMAITNH;

. MIPOSIBIIATH OpraHU3aIMOHHBIE u MO3HABATEIILHBIE yMEHUS
CaMOCTOATEILHOTO TPHOOPETEHHs] HOBBIX 3HAHUW B TPOLIECCE BBITTOJIHECHUS
MIPOCKTHBIX M YUeOHO-UCCIEA0BATEILCKUX padoT;

. paboTaTh B TpyMme C HWCIOJHEHUEM pa3IMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PA0OTy TPYIIIBI, PAMOHATBLHO PaCHpeNeiaTh ACITEIbHOCTh B
HECTaHJAPTHBIX CUTYaIHsIX, aJIEKBaTHO OIICHUBATh BKJIAJT KAXKIOTO M3 YIACTHHKOB
IPYIIBI B pEelIEHUE pacCMaTpUBAEMON MPOOIEMBI;

. IPOSBJISITH MOTHUBAIMIO K Oyaymied mpopecCHOHAIBHON JEATEIHHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.
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https://lib.myschool.edu.ru/market?filters=%22subjectlds%2

2%3A%5B%2298%22%5D

JIOBEPHUTEIIHHBI
X OTHOLIEHUI
MEXIy
YUUTEJIEM U
ero
Y4EHUKaMH,
CIIOCOOCTBYIO
X
MO3UTUBHOMY
BOCTIPHUSITHIO
YYaLIMUCS
TpeOOBaHUH 1
pochO
yUHTeS,
MIPUBJICUCHHE
BHUMaHUS
IIKOJIbHUKOB K
[EHHOCTHOMY
acIeKkTy
[IOJIy4aeMOi
Ha ypoke
COLIMAJIBHO
3HAYUMOM
uHpopmanuen
WHUIIMAPOBAH
ue ee
00CYKIeHHS,
BBICKa3bIBaHUS
YYaIIUMHUCS
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CBOETO
MHEHHSI TI0 €¢
MOBOY,
BBIPAOOTKH
CBOETO K HEM
OTHOIICHUS; *
HCIIOJIb30BaHU
e
BOCIUTATEIbH
BIX
BO3MOXHOCTEH
coJiep KaHus
y4e0HOT0
npeamera
yepe3 moa00p
COOTBETCTBYIO
IIUX TEKCTOB
JUISL YTCHMS,
3a/1a4 s
penieHus,
MPOOIEMHBIX
CUTyalHH 11
00CyXICHHS B
KJiacce; ®
MIPUMCHCHUE
Ha ypoKe
WHTEPAKTUBHBI
X (hopm
paboThI
yYaImuxcs:




MHTEJJIEKTYall
BHBIX,
JICJIOBBIX,
CUTYaLlMOHHbI
X HID,
CTUMYJIUPYIOL]
ux
[I03HABATENIbH
yIO
MOTHBALIUIO
LIKOJIBHUKOB;
JIUCKYCCHI,
KOTOpBIE Jal0T
ydalmmcst
BO3MOXKHOCTh
npuodpectu
OTIBIT BE/ICHUS
KOHCTPYKTUBH
Oro JUaJora;
IpyIIIOBON
paboThl WK
paloThI B
napax,
KOTOpBIE yuaT
IIKOJIbHUKOB
KOMaHJIHOU
pabote u
B3aUMOJICHCTB
U0 C APYTUMHU
JETbMH; *




BKJIIOUCHHE B
YPOK UTPOBBIX
npouenyp,
KOTOpbIE
IIOMOTal0T
MOJ/IePKaTh
MOTHBAITHIO
JIeTeH K

MOy YEHUTO
3HAHUMH,
HAJIQKUBAHUIO
IMO3UTUBHBIX
MEKINYHOCTH
BIX
OTHOIIICHUHN B
Kjacce,
ITOMOTal0T
YCTaHOBJICHUIO
no0porxkenaren
bHOU
aTMocQepsl BO
BpeMs ypokKa; ®
WHULIMAPOBAH
e u
MO/IEPKKA
HCCIEA0BATEN
bCKOH
JIeSITEIbHOCTH
IIKOJILHUKOB B
paMKax




peanu3anuu
UMU
WH/IUBUYJTbH
BIX H
IPYTIOBBIX
UCCIe1oBaTeN
BCKHX
MIPOEKTOB, YTO
JacTt
IIKOJIbHUKAM
BO3MOYKHOCTh
npuoodpecTu
HaBBIK
CaMOCTOSITEINb
HOTO pPeIICHUS
TEOPETUIECKO
i Ipo6JieMBl,
HaBBIK
TeHepUPOBAHU
E7i
odopmiieHus
COOCTBEHHBIX
Hjiei, HaBbIK
YBaXKHUTEILHOT
O OTHOIICHHS
K 9yKHM
uzesm,

o OopMIICHHBIM
B paboTax
JPyTUX




UCCIIeIoBaTeN
e, HaBBIK
MyOJIMYHOTO
BBICTYIUJICHHS
nepen

ay IUTOpHEN,
apryMEHTHPOB
aHUS |
OTCTauBaHUs
CBOEU TOYKH
3peHus;
UCIOJIb30BaHU
e
BOCIHUTATEIbH
BIX
BO3MOXHOCTEH
COJIepIKaHUS
bu3uKK U1
MOATOTOBKH
oOyJaronuxcs
K
000CHOBaHHOM
y 3pernomy
BBIOODY
npodeccum,
YIOBJICTBOPSIIO
eMy Kak
JTUYHBIE
WHTEPECHI, TaK
"




OO0IIIECTBEHHBI
€ TIOTPEeOHOCTH

Y 3aIpOChI
pBIHKA.
Hroro mo pazneny 40
Pa3zgea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
OCHOBBI BubanoTeka umobpoBoro o6pa3oBaTeIbHOrO KOHTEHTa .

3.1  MoOseKyIsIpHOKHUHET 15 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22 MOBBILICHHUE
WYECKOU TeOpuu %3A%5B%2298%22%5D GbyHKIIMOHAT
TepmoauHamiKa, BrnbnnoTeka undposoro ob6pa3oBaTe/IbHOrO KOHTEHTA bHOM

3.2 20 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22 YUATATEIBCKO
Teronbre MatHH %3A%5B%2298%22%5D it

KOMIIETEHIIN
u
oOydJaronmx
cs;
YCTaHOBJICH
ue
ArperarHbie JOBEPUTEIIb
COCTOSTHUS Bubnvoteka umMdppoBoro o6pas3oBaTeIbHOr0 KOHTEHTA HBIX

3.3 | BemecTBa. 14 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22 OTHOILIEHUH
®azoBbie %3A%5B%2298%22%5D MEXTY
nepexosl YUIUTEIIEM U

ero
YYCHUKAMH,
CIIOCOOCTBY
FOIIUX
TMO3UTUBHOM

y
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BOCTIPHUSITHIO
yYaUMHUCS
TpeboBaHU
1 TIpOChO
yUHTEI,
MIPUBJICYCHU
€ BHUMaHUS
IIKOJIbHUKOB
K
[IEHHOCTHOM
y acIleKTy
MOJIy4yaeMoi
Ha YpOKe
COLIMAJIBHO
3HAYUMOU
uH(popmanu
en —
WHUIMAPOBA
HUE ee
00CYXIeHUS
BBICKa3bIBaH
ust
YYaIIAIMHUCS
CBOETO
MHEHHS 110
ee MOBOJY,
BBIPAOOTKH
CBOETO K
HEW




OTHOIIICHHUS,
.
UCIIOJIb30Ba
HUE
BOCIHUTATEIh
HBIX
BO3MOYKHOCT
el
COJIepIKaHUS
y4e0HOTO
npeaMera
qyepes
moabop
COOTBETCTBY
FOIIUX
TEKCTOB JIJISI
YTCHHSI,
3a/ad JyIst
pelieHus,
MPOOIEMHBI
X CUTyalui
JUTST
00CyXICHHS
B KJlacce; ¢
MIPUMCHCHUE
Ha ypOoKe
WHTEPAKTHB
HBIX GopMm
paboThI
YUAIUXCS:




WUHTEJUICKTY
AJbHBIX,
JIETIOBBIX,
CUTYaLlMOHH
BIX UTD,
CTUMYJIUPY
17001107 0.4
MMO3HABaTElb
HYIO
MOTHUBALIUIO
LIKOJIbHUKOB
; IUCKYCCHH,
KOTOpbIE
JIA0T
yYarmumcst
BO3MOKHOCT
b
npuodpectu
OTIBIT
BEJICHUS
KOHCTPYKTH
BHOT'O
JIAasora;
IpyIIIOBOM
paboTHI WK
paboTHI B
napax,
KOTOpbIE
y4ar
IIKOJIbHUKOB




KOMAaHTHOM
pabote u
B3auMOJIEHC
TBHIO C
JIPyTUMU
JIETbMH; ®
BKJIFOYCHHE
B YPOK
UTPOBBIX
nponeayp,
KOTOpbIE
IIOMOT'af0T
noJaepXaTh
MOTHBAIAIO
JIeTeH K
MOy YEHUTO
3HaHUH,
HaJIQ)KUBaHU
0
MMO3UTUBHBIX
MEKJITUYHOCT
HBIX
OTHOIIIEHUN
B KJIacce,
IIOMOTalOT
YCTaHOBJICH
HIO
no0pokenar
eJILHO
aTMocQepsl




BO BpeMs
Ypoka; ¢
MHULUUPOBA
HUE U
MOJEPIKKA
HCCIIE0BATe
JIbCKOU
JIeSITEIIBHOCT
u
IIKOJIbHUKOB
B paMKax
peanu3anuu
UMU
MHIUBUAYaJ
BHBIX U
IPYHIOBBIX
HCCIIe0BATE
JBCKUX
IIPOEKTOB,
4TO JacT
LIKOJIbHUKA
M
BO3MOYKHOCT
b
npuodpectu
HaBBIK
CaMOCTOSITEN
BHOTO
pelieHus
TEOPETUYECK




oi
poOJIeMBl,
HaBBIK
reHepupoBa
HUS U
odopmiteHn
s
COOCTBEHHBI
X UACH,
HaBBIK
YBaXHUTEIbH
oro
OTHOIICHUS
K 4y>KUM
UesM,
oopMIIeHH
bIM B
paboTtax
JIPYTHX
HCCIIeIOBATe
JIeii, HaBBIK
nyOIUYHOTO
BBICTYIUICHH
s Tiepe;

ay IUTOpHEN,
apryMEHTHUD
OBaHMUSI U
OTCTauBaHUs
CBOEU TOYKH
3peHus;




HCIIOJB30Ba
HHE
BOCITMTATED
HBIX
BO3MOYKHOCT
en
COJIepKaHUS
bu3HKY TS
[TOJATOTOBKH
o0yJaromux
cs K
000CHOBAHH
oMy
3penomy
BbIOODY
npodeccum,
YIOBJIIETBOP
SFOIIEMY Kak
JINYHBIE
HUHTEPECHI,
TaK U
00IIIeCTBEHH
ble
noTpeOHOCT
U ¥ 3aIPOCHI
PBIHKA.

Hroro no pasaeny

49

Pa3nea 4. JIEKTPOJIUHAMU

KA

4.1

DneKTpuueckoe

24

Bubnnoteka undpoBoro 06pas3oBaTeNbHOIO KOHTEHTA




oJe https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
%3A%5B%2298%22%5D
. BubnnoTeka UuMdppoBoro 06pa3oBaTebHOrO KOHTEHTA
ITocTosHHBIH . i .
4.2 . 24 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22
DJIEKTPUUECKUI TOK
p %3A%5B%2298%22%5D
To - BubnnoTeka umMdpposoro o6pasoBaTeNbHOro KOHTEHTA
KU B PA3JINYHBIX
4.3 p 6 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22

cpenax

%3A%5B%2298%22%5D

[TOBBIILICHHE
(dhyHKIMOHAT
bHOH
YUTATEIBCKO
i
KOMIIETEHIIN
"
00y4Jarmux
cs; *
YCTaHOBJICH
ue
JIOBEPUTEIb
HBIX
OTHOIIICHUM
MEX Ty
VUHUTEJIEM H
ero
YYCHUKAMH,
CIOCOOCTBY
FOIIUX
IMO3UTUBHOM
y
BOCTIPUSTHIO
YYAITUMUCS
TpeboBaHUH
1 TIpOCh0
YUUTEIIS,
MIPUBJICUYCHU
¢ BHUMaHHUS
IIKOJIbHUKOB
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K
LIEHHOCTHOM
y acleKTy
MOJy4aeMoit
Ha ypoKe
COILIMAIIBHO
3HAYUMOU
uHpopManu
en —
WHUIIUTUPOBA
HUE ee
00CyXIeHUS
:
BBICKA3bIBaH
ust
YYAITUMUCS
CBOETO
MHEHUS TI0
ee MOBOJLY,
BBIPAOOTKH
CBOETO K
HEW
OTHOIIICHHS,
.
HCTIOJIh30Ba
HUE
BOCIIUTATEIh
HBIX
BO3MOYKHOCT

v

cu




COJIEpKaHUS
y4eOHOT0
npeaMera
qyepes
noabop
COOTBETCTBY
FOIIUX
TEKCTOB JIJISI
YTCHHUSI,
3ajad s
pelIeHus,
poOJIEeMHBI
X CUTyaluuu
TUTST
00CYXICHHS
B KJ1acce; *
MIPUMCHCHUE
Ha ypoke
WHTEPAKTHB
HBIX GopM
paboThI
YYALUXCS:
HWHTEIIICKTY
QJTBHBIX,
JICJIOBBIX,
CUTYaIMOHH
BIX UTD,
CTUMYJTUPY
FOIIUX
MO3HABATEINb




HYIO
MOTHUBALIUIO
LIKOJIbHUKOB
; TUCKYCCH,
KOTOpbIE
JIAI0T
yYaImumcst
BO3MOKHOCT
b
npuodpectu
OIBIT
BEJICHUS
KOHCTPYKTHU
BHOTO
JIAasora;
IpyIIIOBOM
paboThI WK
paboThI B
napax,
KOTOpbIE
y4ar
IIKOJIbHUKOB
KOMaHJIHOU
pabote u
B3anUMOJIENC
TBHIO C
JIpyTUMHU
JIETbMU;
BKJIIOUEHUE

B YPOK




UTPOBBIX
npouenyp,
KOTOpbIE
IIOMOTalOT
noJaepXaTh
MOTHBAIUAIO
JIeTeH K
MOy YEHUTO
3HAHUMH,
HaJIQ)KUBaHU
0
IMO3UTHUBHBIX
MEKITUYHOCT
HBIX
OTHOIIICHUH
B KJIacce,
IIOMOTAI0T
YCTaHOBJICH
HIO
no0Oporkenar
eJIbHOM
aTMocQepsl
BO BpeMs
YpokKa; ¢
WHUIIMAPOBA
HHE U
MOAICPKKA
HCCIIeI0BaTe
JIbCKOM
JIeSATCIIBHOCT




u
IIKOJIbHUKOB
B paMKax
peanu3anuu
UMU
WHIUBUTY A
bHBIX U
IPYIITOBBIX
UCCIIEIOBATE
JIBCKUX
MIPOCKTOB,
YTO JIaCT
IIKOJIbHUKA
M
BO3MOXHOCT
b
npuodpectu
HaBBIK
CaMOCTOSITEN
BHOTO
penieHus
TEOpPETUYECK
ot
pOoOJIEMBI,
HaBBIK
reHepHpOBa
HUS U
odopmiieHn
s
COOCTBEHHBI




X UAeH,
HaBBIK
YBOKUTEIbH
oro
OTHOIICHUS
K 9y)KUM
UJICAM,
odopmIIeHH
BIM B
paborax
JIPYTHX
HCCIIeIOBATE
JIeH, HaBBIK
nyOIUYHOrO
BBICTYIUICHH
s Tiepe
ayJIUTOpHEN,
apryMEHTHD
OBaHHS U
OTCTaMBaHUS
CBOEM TOUYKHU
3peHus;
HCIIOJIb30Ba
HUE
BOCITUTATEITh
HBIX
BO3MOKHOCT
e
coJiepKaHus
busuky ISt




IIOJArOTOBKH
oOyyJaronmx
cs K
000CHOBaHH
oMy
3penomy
BBIOOPY
npodeccum,
YIOBIIETBOP
SFOIIIEMY KaK
JINYHBIE
HHTEPECHI,
TaK U
00IIIeCTBEHH
bIe
oTpeOHOCT
U ¥ 3aIIPOCHI

pBIHKA.
Hroro no paszneny 54
Paznen 5. PUBMNYECKUN TIPAKTUKYM
WHUITUHPOBA
HHE U
. BrbnmoTeka undposoro 06pa3oBaTe/IbHOro KOHTEHTa MO/IEPKKA
dusznueckuit . . .
5.1 16 16 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22 HCCIIeIoBaTe
MPAKTUKYM .
%3A%5B%2298%22%5D JBbCKOU
JIeSATCIIBHOCT
u

IMKOJBbHUKOB
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B paMKax
peanuzanuu
MU
MHIUBUYaI
bHBIX U
TPYIIOBBIX
UCCIIEIOBATE
JTBCKHAX
MIPOCKTOB,
9TO J1acT
IIKOJIbHUKA
M
BO3MOYKHOCT
b
npuodpectu
HaBBIK
CaMOCTOSITEN
BHOTO
pelieHus
TEOpPETUYECK
ol
pooIeMBbl,
HaBBIK
reHepHpOBa
HUS U
oopMieHU
s
COOCTBEHHBI
X UaeH,
HaBBIK




YBOXKHUTEIbH
oro
OTHOIICHHUS
K 4y>KUM
uzesm,
odopmiteHH
bIM B
paborax
JPYTHX
HCCIIeI0BaTe
JIeH, HaBBIK
myOJIMYHOTO
BBICTYIUJICHH
s epen

ay IUTOpHEN,
apryMEHTHD
OBaHMSI U
OTCTauBaHUs
CBOEU TOYKHU

3peHHS
Hroro mo pazueny 16
PeszepBHoe Bpems 6
OBIIEE
KOJIMYE
OJI CTBO 11 16
YACOB IIO 171

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE Bocnurare
Ne HaumenoBanme pa3jaesioB (undposbie)
n/n H TeM MPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
Pazpnen 1. JIEKTPOANHAMUKA
bubnuotexa [JOK * [IOBBIIICHUE
11 Marnuthoe norne 14 2 https://m.edsoo.ru/7f41c97c (PYHKIMOHATBHOM
YUTATEIbCKOMN
bu6mmoreka [IOK KOMIIETCHITHH
https://m.edsoo.ru/7f41c97c OBy HAIOMIXCST; *
YCTaHOBJICHHE
JIOBEPUTEIbHBIX
OTHOILIEHUN MEXIY
YUUTEJIEM U €r0
YYCHUKAMH,
CIIOCOOCTBYIOIINX
12 DNeKTpOMarHuTHas 13 1 :zzﬁgizigzy
WHTYKITAS
yYaIuMHCS

TpeOOBaHUI 1
POCHO yuuTens,
MIpUBJICYECHHE
BHUMAaHUS
IIKOJILHAKOB K
LIEHHOCTHOMY
acIeKTy
MOJy4aeMOM Ha



https://m.edsoo.ru/7f41c97c
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YPOKE COLIMAIBHO
3HAYMMOM
nHpopmanuen —
WHUILIMMUPOBAHUE €€
o0cyXaeHus,
BBICKA3bIBAHUS
YYAIUMUCS CBOETO
MHEHUS I10 €€
MOBOJY, BBIPAOOTKH
CBOEI0 K Heit
OTHOILLIEHUS; *
HCIIOIL30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
COJIepIKaHUS
y4eOHOT0 npeameTa
yepe3 moa00p
COOTBETCTBYIOIINX
TEKCTOB JIJIsSI YTCHHS,
3a/a4 JIsl peIIeHuUs,
MPOOIEMHBIX
CUTyalHH 11
o0CyXIeHUS B
Kjacce;
MIPUMCHECHHE Ha
ypoke
WHTEPAKTHUBHBIX
dbopM paboThI
YUAIUXCS:
HMHTEJUIEKTYalIbHBIX,




JIETIOBBIX,
CUTYALIMOHHBIX HI,
CTUMYJIUPYIOLIUX
IT03HABATEJIbHYIO
MOTHUBALINIO
IIKOJIBHUKOB;
JIUCKYCCHUH,
KOTOPBIE JA0T
y4aumMmcest
BO3MOKHOCTb
MPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIAaJIora; rpyImnoBoOi1
paboThl WK pabOTHI
B [1apax, KOTOPbIE
y4aT IIKOJbHUKOB
KOMaHJIHOH paboTe
Y B3aUMOJIECTBUIO
C IPYTUMH JCTHMH,
* BKJIFOYEHHUE B YPOK
UTPOBBIX POLEAYD,
KOTOPBIE TOMOTAIOT
MOJIePKaATh
MOTHBAIIHIO JeTeH K
MOJYYECHUIO 3HAHU,
HaJa)XUBaHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIIEHUH B




KJIacce, MOMOTaloT
YCTaHOBIICHUIO
JI0OpoKenaTeIbHON
aTMocdepbl BO
BpEeMs ypOKa; *
WHUIUUPOBAHUE U
MOJIJIEPIKKA
HCCIIEIOBATEIIbCKOU
JIESITSIIBHOCTH
IIIKOJILHUKOB B
paMKax peajn3aiuu
UMU
WH/IUBUYJIbHBIX U
TPYHIOBBIX
HCCIICIOBATEIIECKAX
MIPOEKTOB, YTO JIACT
IITKOJIbHUKAM
BO3MOYKHOCTh
proOpecTH HaBbIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUUYECKOMN
poOJIEMBbI, HaBBIK
TeHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HJICH,
HaBBIK
YBaXHUTEIHLHOTO
OTHOIICHUS K
9YKUM HJICIM,




0o OpMIICHHBIM B
paboTax Apyrux
HCCIIeIoBaTEIeH,
HaBBIK yOJIMYHOTO
BBICTYIUICHUSI TI€pPE]]
ay IUTOpHEN,
apryMEHTHPOBAHHUS
U OTCTAauBaHUS
CBOEU TOYKH
3peHus;
UCIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOXHOCTEH
COJZIepKaHus
bu3uKK U1t
MTOITOTOBKH
oOyyJaronmxcs K
000CHOBaHHOMY
3pesioMy BBIOOPY
npodeccun,
YAOBIETBOPSIOLIEMY
KaK JINYHbIC
HWHTEPECHI, TaK U
00IIIeCTBEHHEIE
MOTPeOHOCTH 1
3aIpoCHl PhIHKA.

Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWS U BOJTHbBI
2.1 MexaHn4eckue KojieOaHus 10 bubmuoreka [JOK * TIOBBIIIICHUE




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

29 DJIEKTPOMAarHUTHBIE 15 bubmmorexa LIOK

' KoneOaHus https://m.edsoo.ru/7f41c97c
23 Mexanunyeckue u 10 bubnuorexa [IOK

' SJICKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
2.4 Onruka o5 bubnuorexa [JOK

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

(byHKIMOHATBHON
YUTATEIbCKON
KOMIIETEHIINH
oOydJaronmxcsi;
YCTaHOBJICHHE
JIOBEPUTEIIBHBIX
OTHOILIEHUN MEK]Y
YYUTEJIEM U €T0
YVYCHUKAMH,
CTIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPUATHIO
YYaLIMUCS
TpeboBaHuit U
POChO yuuTens,
MIPUBJICYCHUE
BHUMAaHUS
IITKOJILHUKOB K
LIEHHOCTHOMY
acIeKTy
MOJy4aeMoOM Ha
YPOKE COLIMATIBHO
3HAYUMOU
uHpopmanuen —
WHUIIMAPOBAHUE €€
o0CcyXIeHMs,
BBICKa3bIBAaHUS
yYaluMHKCS CBOETO
MHEHHSI 110 €€
MOBOJY, BEIPAOOTKH
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

CBOETO K HEM
OTHOIICHUS; *
UCIIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOXHOCTEH
COJIEpKaHUS
y4eOHOTro mpemMeTa
yepe3 m1oa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTCHUS,
3aJa4 JUIsl peIICHuUs,
POOJIEMHBIX
CUTYyaLUi s
00CYXJIeHHS B
KJiacce; ¢
MPUMCHECHHE Ha
ypoKe
WHTEPAKTHBHBIX
dbopM paboThI
YUAIUXCSA:
WHTEJJIEKTyallbHBIX,
JIEOBBIX,
CUTYaIMOHHBIX UTP,
CTHMYJTHPYIOTIIX
MMO3HABATEIHHYIO
MOTHBAITHIO
ITKOJIbHUKOB;
JIUCKYCCHH,
KOTOpBIE JAIOT
yYaImmMcst




BO3MOKHOCTh
MPUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIAajora; rpynrnoBon
paboThI uK paboTh
B [1apax, KOTOPbIE
y4aT MIKOJIbHUKOB
KOMaHJIHOM paboTe
Y B3aUMOJICICTBHIO
C IpYTMMHU JEThbMU;
* BKJIFOUECHHUE B YPOK
UTPOBBIX MPOLEAYP,
KOTOPBbIE€ TIOMOTAIOT
MOJIePKaTh
MOTHBAIIHIO JeTeH K
MOJTYYECHUIO 3HAHU,
HaJa)XHUBaHUIO
MO3UTUBHBIX
MEXITMYHOCTHBIX
OTHOIIIEHUH B
KJIacce, TOMOTaloT
YCTaHOBJICHHUIO
JIOOpOKeNaTeTbHON
aTMocdepsl BO
BpeMs ypoKa; °
WHULIMUPOBAHUE U
MOAICPKKA
HCCIIEI0BATEIbCKOU
JIeATETbHOCTH




[ITKOJILHUKOB B
pamKax peaiusalnuu
MU
WHIUBUAYAIbHbBIX U
IPYHIOBBIX
HCCIIEI0BATEIBCKUX
MPOEKTOB, YTO JaCT
IIKOJIbHUKAM
BO3MOYKHOCTh
PHOOPECTH HABBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUUYECKOMN
pOOJIeMbI, HaBBIK
TCHEPUPOBAHUS U
oopmIieHus
COOCTBEHHBIX HCH,
HaBBIK
YBaXHUTEIHLHOTO
OTHOIIICHUS K
qYKUM HJICIM,

0o OpMIICHHBIM B
paboTax qpyrux
HCClIeIoBaTelIeH,
HaBbIK TyOJIMYHOTO
BBICTYTUICHHS TTEPe]]
ay IUTOpHEN,
apryMEHTHUPOBAHUS
Y OTCTAauBaHUS
CBOEH TOUKHU




Hroro no paszneny

60

3peHus;
UCIIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOXHOCTEH
coJiep>KaHus
bu3uKY ISt
MOITOTOBKH
o0yJarommxcs K
000CHOBaHHOMY
3peroMy BBIOOPY
npodeccum,
YAOBIETBOPSIOLIEMY
KaK JINYHbIC
HUHTEPECHI, TaK U
0OIIIeCTBEHHBIE
MOTPeOHOCTH U
3aMpoCHl PhIHKA.

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

3.1

OcuoBel CTO

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

* UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
COJIepIKaHUS
y4eOHOT0 MpeameTa
gepe3 moa00p
COOTBETCTBYIOIINUX
TEKCTOB [JI YTEHUS,
3a/1a4 JUIsl PEIICHUS,
MPOOJIEMHBIX



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

CUTyalHi 11
00CyXICHHS B
KJacce

Hroro no pazgeny )

Pa3nesn 4. KBAHTOBAS ®PU3UKA

41 KopnyckynspHo-BoaHOBOI 15 bubnuoreka [IOK
' Jyaau3m https://m.edso0.ru/7f41c97c
bubmuorexa [JOK
4.2 o
13Hka atoma > https://m.edsoo.ru/7f41c97c
43 ®u3uKa aTOMHOTO s/1pa U 5 bubnuoteka [JOK

OJIEMCHTAPHBIX YaCTHUI]

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

* MTOBBIIICHUE
(byHKIMOHATIBLHON
YUTATEIbCKON
KOMIIETEHINH
oOyJaromuxcsi;
yCTaHOBJIEHUE
JIOBEPUTEIbHBIX
OTHOIICHUN MEXIY
YYUTENIEM H €ro
YYEeHUKaMH,
CHOCOOCTBYIOLINX
MO3UTHBHOMY
BOCTIPHUSITHIO
yYaIuMHUCs
TpeboBaHuil U
npoch0 yuuTess,
MIPUBIICUCHHE
BHUMAaHHS
IIKOJILHAKOB K
[IEHHOCTHOMY
acIeKTy
[IOJIy4aeMOU Ha
YPOKE COLIMATIBHO
3HAYUMOU



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

uHpopManuen —
MHUIUUPOBAHUE €€
o0cyXaeHwus,
BBICKa3bIBaHUS
YYaLUMHCS CBOETO
MHEHHUS TI0 ee
MOBOJY, BEIPAOOTKH
CBOETO K HEM
OTHOIIICHHUS, *
HCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOXHOCTEH
CoJIep>KaHus
y4eOHOro npeamMera
yepe3 moa00p
COOTBETCTBYIOIINX
TEKCTOB JIJIST YTCHUS,
3319 JUTsl PEIICHUS,
MPOOIEMHBIX
CUTYyalUH 11
00CYXJIeHHS B
KJacce; ¢
MIPUMCHECHHE Ha
ypoKe
WHTEPAKTHBHBIX
dhopm paboTsl
YUALUXCS:
HMHTEJUIEKTYalIbHBIX,
JIEJIOBBIX,
CUTYaI[MOHHBIX UTP,




CTUMYJIMPYIOIIUX
[TI03HABATEJIbHYIO
MOTHUBALINIO
LIKOJIbHUKOB;
JIUCKYCCHUH,
KOTOpbIE Jal0T
y4armumcst
BO3MOKHOCTh
IIPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIAajora; rpynmnoBon
paboTHI WK pabOTHI
B [1apax, KOTOPbIE
yd4aT MIKOJIbHUKOB
KOMaHJIHOHM paboTe
Y B3aUMOJICVICTBHIO
C IPYTUMH JIE€TbMH;
* BKJIFOUEHHUE B YPOK
UTPOBBIX MPOLEAYP,
KOTOpPbIE TOMOTAIOT
MOAIepkKaTh
MOTHBAIIHIO JeTeH K
MOJYYECHUIO 3HAHU,
HaJa)XUBaHUIO
MMO3UTUBHBIX
MEXITMYHOCTHBIX
OTHOIIIEHUH B
KJIacce, TOMOTaloT
YCTaHOBJICHUIO




no0poXkKenaTeTbHON
aTMocdepbl BO
BpeMs ypOKa; *
WHUIIMAPOBAaHUE U
MOJIIePIKKa
HCCIIEN0BATEIbCKON
JIESITSIIBHOCTH
IIIKOJILHUKOB B
paMKax peai3aiuu
UMHU
WH/IUBUYJIbHBIX U
IPYIIIOBBIX
UCCIIEIOBATEIICKUX
MPOEKTOB, UTO JIACT
IITKOJIbHUKAM
BO3MOYXHOCTh
MpUOOPECTH HABBIK
CaMOCTOSITEITLHOTO
pelieHus
TEOPETUUYECKON
pOoOJIeMbI, HABBIK
TeHEpUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HJICH,
HaBBIK
YBaXHUTEIHLHOTO
OTHOIIICHUS K
qYKUM HJICSIM,

0 OpMIICHHBIM B
paboTtax Ipyrux




Hroro no pasaeny

25

HCCIIeI0BaTEICH,
HaBBIK IMyOJIMYHOTO
BBICTYTUICHHSI TIEPE/T
ayAUTOpHEH,
apryMeHTHPOBaHUS
1 OTCTaMBaHUs
CBOEH TOYKHU
3peHus;
HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEH
coJiep KaHus
bu3uKH 115
MTOATOTOBKH
oOyyJaronuxcs K
000CHOBaHHOMY
3penomy BBIOOpY
npodeccum,
YAOBIETBOPSIOLIEMY
Kak JINYHBIC
WHTEPECHI, TaK U
0OIIIECTBEHHBIC
MOTPeOHOCTH U
3aMpOCHl PhIHKA.

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DNEMEHTHI aCTPOHOMUU U
acTpou3uKu

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

®* UCIIOJIB30BaHUC
BOCIIUTATCJIIbHBIX
BO3MOKHOCTEN



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

COJIEpKaHUS
y4eOHOT0 npeameTa
gyepe3 1oa00p
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHUS,
3a/1a4 JIsl PEIICHUS,
POOJIEMHBIX
CUTyalHi i
00CYXJICHUS B
KJlacce

Hroro no pasaceiny

12

Pasnea 6. PU3HUYECKHAN MPAKTUKYM

6.1

Pu3n4ecKuil IPaKTUKYM

16

16

bubnmnoreka [JOK
https://m.edsoo.ru/7f41c97c

* UHULIUMPOBAHUE U
MOJJEPKKA
HCCIIEIOBATEIIbCKOU
JIEATENbHOCTH
IIKOJIbBHUKOB B
paMKax peanau3anuu
MU
WHJUBUTyAJIbHBIX U
IrPYNIOBBIX
HCCIIEIOBATEIIbCKUX
MPOEKTOB, YTO JJaCT
IIKOJIbBHUKAM
BO3MOXHOCTb
MPUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
peLeHus
TEOPETUUYECKON



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

Hroro no paszneny

16

POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HEH,
HaBBIK
YBa)KUTEIBHOTO
OTHOIICHHS K
IY)KUM HJICSIM,

o OpMIICHHBIM B
paboTtax npyrux
UCCIIeIOBATEICH,
HaBBIK ITyOJIMYHOTO
BBICTYILUICHHS TIEPE]]
ay IUTOpHEN,
apryMEHTHPOBaHUS
Y OTCTaWBaHUS
CBOEH TOYKH 3PEHUS

Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE

7.1

CucreMmaTtuzanus u
0000111eHIE TIPETMETHOTO
COJICpKAHUS U OTBITA
JeSTeTLHOCTH,
puoOpPETEHHOTO TIPH
u3y4eHuu Kypca ¢pusuku 10
— 11 kiaccoB

20

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c97c

* UCIIOJIb30BAHUE
BOCITUTATEIbHBIX
BO3MOYKHOCTEN
COZIepIKaHUS
buzuKH It
MOJITOTOBKH
oOyuarommxcs K
000CHOBaHHOMY
3pesoMy BBIOOPY
npodeccun,




YAOBIETBOPSIOMIEMY
KaK JIMYHBIC
WUHTEPECHI, TaK U
00ILIIeCTBEHHEIE
MOTPeOHOCTH U
3aMpoChl PhIHKA.

Hroro mo pazneny 20
Pe3sepBHOE Bpemst 5
OBIIEE KOJIMYECTBO YACOB 170 12 16

I10 ITPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KouaunuyecTBO yacon Jlara 3 o
JIEKTPOHHbBbIE LM (pPOBbIE
n/ Tema ypoxka Bcer KoHTpoJbHBI IIpakTuyeckn H3Y4YeHH P P
o0pa3oBaTe/ibHbIE PeCYpPChI
n 0 e padoThbl e padoThI |
dusuka — https://academy-
(byHIaMeHTaTbHAS HayKa O 1 01.09.23 content.myschool.edu.ru/lesson/79d7ab78-
npupoze 1e77-4faf-9158-68a140c1ed86

https://academy-
content.myschool.edu.ru/lesson/013f886¢c-
5c¢27-47a9-86e9-ea726710f582

Hayunslii MeTOA MO3HAHUS
U METOABI UCCIICJOBAHUS 1 04.09.23
(bU3UYECKUX SIBICHUI

OKCHEpUMEHT U TeOpus B
npolecce MO3HaHUs
npupozsl. Habmonenue u
9KCIEPUMEHT B (PU3UKE

1 05.09.23

CrniocoOsbl nu3mepeHus
1 06.09.23
(UBUYECKUX BEITHYUH

AOconoTHAs U
OTHOCHUTETbHAS

. 1 07.09.23
MOTPEITHOCTH U3MEPEHHIA

(OUBUYECKUX BETHYUH

MonenupoBanue B (hpu3HKe.
Ponb u MecTo pusuku B
dbopMHUpOBaHUH 1 08.09.23
COBPEMEHHOMN HAay4YHOI
KapTUHBI MUDA, B




MPAKTUYECKOU
JESITEIbHOCTH JIIOJICH

Mexannueckoe ABMKCHUE.
CucreMa orcuerTa.
OTHOCHUTENBLHOCTD
MEXaHHUYECKOT'O JIBHKECHHUS.
[Ipsimast 1 oOpaTHas 3a1aun
MEXaHUKH

11.09.23

https://academy-
content.myschool.edu.ru/lesson/6eb9444f-
cda8-4f7c-988b-08577ab1bb06

10

Pannyc-Bexkrop
MaTepUalIbHOU TOYKH, €TI0
IIPOCKIMU HA OCH
KoopauHar. Tpaekropus.
ITepememenue. CKOpoCTb.
WX mpoekuuu Ha ocu
KOOpAMHAT

PaBromepHOE
IPSIMOJIMHEVHOE JBHYKEHUE.
I'paduueckoe onucanue
PaBHOMEPHOTO
MPSAMOJIMHEMHOTO IBUKEHUS

CrokeHue nepeMeneHuii u
ckopocrei. Pemenue 3agau

12.09.23

13.09.23

14.09.23

https://academy-
content.myschool.edu.ru/lesson/7cbfc020-
d2d4-4305-8e43-6ef84d3c9e10

11

HepaBHOMEpHOE NIBHKEHHE.
MrHoBEeHHasi CKOPOCTb.
Yckopenue.
[IpssMonuHEHOE IBU)KEHHE
C IIOCTOSIHHBIM YCKOPEHUEM

15.09.23

12

['padpuaeckoe onmcanue
NPSIMOJIMHEIHOTO IBUKCHUS

18.09.23

https://academy-
content.myschool.edu.ru/lesson/9e5ce9b2




C IIOCTOSIHHBIM YCKOPEHUEM

-4e19-48cd-bc80-d3b6aa76139¢c

13

CB00OOHOE ITaZICHUE.
YckopeHue cBOOOIHOTO
majcHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX
rpaduku

19.09.23

https://academy-
content.myschool.edu.ru/lesson/4bdf238a-
7e3a-42b3-bc3f-3162c11442cb

14

15

JBrm>xeHue tena,
OpOILIEHHOTO MO YIJIOM K
TOPHU30HTY

KpuBonuneiHoe 1BUXEHUE.
JIBuKeHHE M0 OKPY>KHOCTH.
VYrioBas n nuHEHHAsA
ckopocts. [lepron u
JacToTa.
LlenTpocTpemuTensHOE U
MOJIHOE YCKOPEHUE

20.09.23

21.09.23

https://academy-
content.myschool.edu.ru/lesson/7bd575f2
-28a7-456f-bd37-2b943a41c148

16

17

18

KonTpoabHas pabora no
teMme "Kunematuka"

IIepsriif 3axk0H HproTOHA.
HNuepuuanbHbie CUCTEMBI
orcuéra. [TpuHmn
OTHOCUTENbHOCTH [ anmures.
HennepnuanbHbie CHCTEMBI
oTcuéra

Cuna. PaBHOz€MCTBYIOIIAS
cuna. Bropoii 3akoH
HrroTrona. Macca

22.09.23

25.09.23

26.09.23

https://academy-
content.myschool.edu.ru/lesson/f6508c25-
0043-4e51-8eed-371cab4d8f13

https://academy-
content.myschool.edu.ru/lesson/f6508c25-
0043-4e51-8eed-371cab4d8f13




B3aumopeiicTBue Tel.

https://academy-
content.myschool.edu.ru/lesson/f6508c25-

19 . 27.09.23
Tpernii 3akon HeroToHa 0043-4e51-8eed-371cab4dsf13
[IpuHIMO Cynepno3uiiuu
cui. Pemenne 3ama4 Ha

20 a 28.09.23
MIPUMEHEHNE 3aKOHOB
Hrrotona
3aKOH BCEMUPHOIO
TATOTEHUSL.

21 OKBUBAJIEHTHOCTH 29.09.23 https://academy-

. content.myschool.edu.ru/lesson/702e7550-
FpaBI/ITaLEI/IOHHOI/I " a247-4ee7-a403-014291658319
WHEPTHOU MacChl
Cuna TSKECTH U YCKOPEHUE

22 y p 02.12.23
CBOOOJIHOIO MaAECHU
JIBmkeHre HEOECHBIX Tell 1
HUX UCKYCCTBEHHBIX https://academy-

23 cryTHUKOB. [lepBas 03.10.23 content.myschool.edu.ru/lesson/9332c3e7
KOCMHYECKAsT CKOPOCTb. -405e-4165-b0c0-69d260859bde
3axons! Kenuepa

https://academy-
Cuna yopyroctd. 3akoH
24 I }}]3 Py 04.10.23 content.myschool.edu.ru/lesson/700e4619-
yKa. bec Tena 250f-45f8-baa8-7d3c5ae16b52
Cwita tpenus. [Ipupona u
BUIbI CHJT TPCHUS. https://academy-

25 JIBMKEeHUE B KUJIKOCTH B 05.10.23 content.myschool.edu.ru/lesson/e77b838d
rase ¢ y4€ToM CHJIbI -acae-499c-ad7c-d6454fad35c2
CONPOTHUBJICHUS CPEbI

26 JlaBrenue. 06.10.23




I'mppocraTtuyeckoe
nasienue. Cuna Apxumena

27

AOGCOTIOTHO TBEPAOE TEIO.
ITocrynarensHoe u
BpalaTeIbHOE IBUKCHUE
TBEPAOTO Tela

09.10.23

https://academy-
content.myschool.edu.ru/lesson/6184a622
-d203-479d-bd27-0513086c55d9

28

MoOMEHT CuJIb
OTHOCHUTEIILHO OCH
BpaieHus. [1neqdo cuiibl

10.10.23

https://academy-
content.myschool.edu.ru/lesson/23fac82c-
3c19-4a2e-8ca2-78870ddc4f8d

29

CnosKeHHE CUll,
NPUIIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena.
VYcioBust paBHOBECUS
TBeporo Tena. Buel
paBHOBECHS

11.10.23

https://academy-
content.myschool.edu.ru/lesson/23fac82c-
3c19-4a2e-8ca2-78870ddc4f8d

30

31

32

Pemenue 3agau

KonTponbnas pabota no
teme "Iunamuka. CtaTuka
TBEpaoro tena"

HNmMnynsc MaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Ilentp Macc cucTeMsl
MaTepHaIbHBIX TOYEK.
Teopema 0 IBUKEHUHN
LIEHTpa Macc

12.10.23

13.10.23

16.10.23

33

HNmnynsc cumsl 1
U3MEHEHUE UMITyJIbCa TeJa.

17.10.23




3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOE
JIBIDKCHUE

MoMeHT uMItybca
MaTEepUAIBHON TOYKHU.
[Ipencrasnenue o

https://academy-
content.myschool.edu.ru/lesson/789ff4de-
1b59-4202-86c9-04acedba5693

34 18.10.23
COXpaHEHWU MOMEHTA
MMITyJIbCa B IEHTPAJIBbHBIX
MOJIAX

35 Pemrenne 3amau 19.10.23
PaGora cuibl Ha MajioM U Ha https://academy-

KOHEYHOM IEPEMEIICHUU. content.myschool.edu.ru/lesson/7085bd7f-

36 ['paduyeckoe 20.10.23  8064-4cel-abe7-132b92a518f2
MIpEICTaBICHUE PAOOTHI
CcuJIBl. MOITHOCTE CHUJIBI
Kunernueckas sHeprus.

https://academy-
Teopema 06 U3MEHEHHUH
37 N 23.10.23 content.myschool.edu.ru/lesson/7e02b436
KHHETHYECKOU SHEPT U
. -5433-4129-b515-7e48a532f25e
MaTepUabHOU TOYKU
ITorenmnanbpuble 1
HENOTSHIUAJIbHEIEC CUJIBL. https://academy-

38 [ToreHunanbHas sHeprus. 24.10.23 content.myschool.edu.ru/lesson/7e02b436
Bropas kocmuueckas -5433-4129-b515-7e48a532f25e
CKOPOCTH
TpeTps KocMUUYECKas https://academy-
cKOpoCThb. CBs13b pabOTHI content.myschool.edu.ru/lesson/789ff4de-

39 P P 25.10.23 Y /lesson/

HCIIOTCHIUAJIbHBIX CUJI C
N3MEHEHUEM MEXaHNYECKON

1b59-4202-86¢9-04acedba5693




SHEPTHUU CUCTCMEI TCII.
3aKoH COXpaHCHUA
MEXaHUYeCKOH SHEpIruun

40

Ypyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnyiuu ns nneanbHOU
KUAKOCTH

26.10.23

https://academy-
content.myschool.edu.ru/lesson/7085bd7f-
8064-4cel-abe7-132b92a518f2

41

42

43

44

45

KonTtponpsHas pabora o
TeMe "3aKOHbI COXPAHEHUS
B MeXaHuke"

PazButue npeacrasnenuii o
MPUPOJE TEIIOTHI.
OcCHOBHBIE TIOJIOKEHUS
MKT. duddysus.
bpoyHOBCKOE IBH>KEHUE

Crpoenue ra3oo0pa3HbIX,
KUAKUX U TBEPIBIX TEIL.
Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BEIIECTBA

Macca u pazMepbl MOJIEKY T
(aromoB). KonmaectBo
BemiecTBa. [locrossHHas
ABoraapo

Temneparypa. Teriosoe
paBHoBecue. [llkana
Henscus

27.10.23

07.11.23

08.11.23

09.11.23

10.11.23

https://academy-
content.myschool.edu.ru/lesson/49ac9cd6-
105b-4973-9060-9528b8e59e78

46

Pemenue 3amau

13.11.23

https://academy-
content.myschool.edu.ru/lesson/3ae96c60-




47

Nneansubiii ra3. 'a3oBeie
3aKOHBI

14.11.23

646f-449b-93d5-736acd86bdad

https://academy-
content.myschool.edu.ru/lesson/42942724-
896b-4ecb-8201-5cd3859d520d

48

YpaBHenue Menzeneena-
Knaneiipona. Pemenne
3a1a4y

15.11.23

https://academy-
content.myschool.edu.ru/lesson/a3990d2d-
ee77-4408-b111-8b0533ab7790

49

AOcouoTHas TeMIiepaTypa.
3akoH /lampToHa

16.11.23

https://academy-
content.myschool.edu.ru/lesson/f543b715-
1420-413c-8daf-bb70cb26299a

50

H3omnponecchl B nieaibHOM
ra3€ C IOCTOAHHBIM
KOJIMYECTBOM BEIECTBA

17.11.23

o1

52

I'paduueckoe
NpeCTaBICHNE
M30TIPOIIECCOB: U30TEPMa,
M30X0pa, u30oapa

OcHoBHoe ypaBHeHue MKT

20.11.23

21.11.23

53

54

Pemenue 3agau

CBs13b a0COMIOTHON
TeMnepaTypbl
TEPMOJIUHAMUYECKOM
CHUCTEMBI CO CpeaHeNn
KUHETUYECKON YHEPTUEH
MOCTYIATEIbHOTO
TEIJIOBOTO JABUKEHHUS €€

22.11.23

23.11.23




YaCTHI]

245

56

0O0001EeHuEe 1
cUCTeMaTU3alus 3HaHUH 110
teMme "OcuoBsl MKT"

KoHnTtposbnas padoTa mo
teme "OcHoBel MKT"

24.11.23

27.11.23

57

58

59

60

TepMmoguHamuueckast
cucreMa. 3a/laHie BHEIIHUX
ycnoBuit as TI cuctemsl.
Bnemnue u BHyTpeHHUE
napametpsl. [Tapamerpst T/1
CHUCTEMBI KaK CpeJIHUE
3HAYEHUSI BEJIUYUH,
OIKCHIBAKOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

Mogenb uieansHOro rasa B
TEpPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOU
MOJENN

YpaBHeHue Menneneesa-
Kuaneiipona u BelpakeHne
JUIsl BHYTPEHHEN DHEPIUH

28.11.23

29.11.23

30.11.23

01.12.23

61

Breipaxkenue ns
BHYTPEHHEHN SHEPruu

https://academy-
04.12.23
content.myschool.edu.ru/lesson/d49f2c65-




OJHOATOMHOI'O HACAJIbHOI'O
rasa. Ksasucrartudueckue u
HECTATUYCCKUEC ITPOLECCHI

255a-4540-ab0f-d2d5d669a8cf

OnemenTapHas paboTa B

https://academy-

TEPMOAUHAMHUKE. content.myschool.edu.ru/lesson/ec7675d9-

62 Brrancnenue paboTsl o 05.12.23  6af4-4ee6-bbfe-51a0a1d0ff87
rpaduky npouecca Ha pV-

JiuarpaMmme
Tennonepenaya kak crocoo https://academy-

63 WU3MEHEHUS BHYTPEHHEH 06.12.23 content.myschool.edu.ru/lesson/ae397c01-
sHepruu T]] cucremsr 6e3 b1fd-4c05-93af-f77604b63c86
COBEPILICHUSI pabOTHI
Kousexkmus, https://academy-

64 TEIJIONPOBOJIHOCTD, 07.12.23 content.myschool.edu.ru/lesson/870e8d4b
H3IyYCHHE -b41b-41fd-b01c-41f568bd7b38
KonnuecTBo TEMIOTHI.

TenmoéMKOCTh Tela.

65 YI[GJ'ILf-IaS{ Y MOJISIpHAsI 08.12.23
TEIUIOEMKOCTH BEIIECTBA.

VY nenwHas TemioTa
CropaHus TOTUTMBA
Pacuér xonuuecTBa TEIIOTHI

66 11.12.23
MIpH TeTUIoNepeaaue
[Tousitre 00 agradbaTHOM https://academy-

67 nporiecce. [lepBriii 3aK0H 12.12.23 content.myschool.edu.ru/lesson/c821465e
TEPMOJIUHAMUKHU -b8d5-4cb4-9052-633b8f4e8fca
KonnuecTBo TEmIOTH B

68 paboTa Kak Mepbl 13.12.23

U3MECHEHUS BHYTPEHHEN




sHepruu T/] cucremsl

69

Bropoii 3akoH
TEPMOJIUHAMUKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX IPOLIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IPOLIECCOB

14.12.23

https://academy-
content.myschool.edu.ru/lesson/c821465e-
b8d5-4cb4-9052-633b8f4e8fc4

70

IIpuHUMIIBL NEHCTBUSA
temioBbiX MamuH. KIT/]

15.12.23

https://academy-
content.myschool.edu.ru/lesson/189e7f13-
02fa-42d6-8dc2-14104b638941

71

72

MakcumanbHOe 3HaYeHHne
KIIJ. Hukn Kapuo

Pemenue 3amau

18.12.23

19.12.23

73

DKOIOTrHYECKHUE ACIIEKTEI
HCITOJIb30BaHUS TEIJIOBBIX
nsurareieii. TemioBoe
3arpsi3HEHUE OKpPYKarolen
cpensl

20.12.23

74

Pemenue 3agau

21.12.23

75

76

O06o06mIcHNE U
cUCTEeMAaTH3aIus 3HaHUH 110
teme "TepmoarHamuka.
TemmnoBrie MamHBT"
KonTpomnpHas pabora mo

teme "TepMoauHamMuKa.
TennoBsle MamuHbL"

22.12.23

25.12.23

77

[TapoobpazoBanue u
KoHJeHcauus. Mcnapenue u

26.12.23

https://academy-
content.myschool.edu.ru/lesson/88a47031-




Kunenue. Y aenbHast TeIuioTa
napooOpa3oBaHus

1681-469b-bac0-alb6f9adf3e9

Hacrwimennsie u
HEHACBILLICHHBIE MapPbl.
KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH M JIaBJICHUS
HACBIIIEHHOTO T1apa OT

https://academy-
content.myschool.edu.ru/lesson/ae3edOee-
8743-4082-bc08-cc0737c43a4a

78 TEMIIEPATypPhI, UX 27.12.23
HE3aBUCUMOCTE OT 00BEMa
HACBIIIIEHHOTO apa.
3aBUCUMOCTh TEMIIEPATYPBI
KUIEHUS OT JaBJICHHUS B
JKHJIKOCTH
BnakHOCTb BO3/IyXa. https://academy-
79 ABCONIOTHAS 1 28.12.23 content.myschool.edu.ru/lesson/3b70bb25-
OTHOCHTEIbHAS BIAKHOCT eb13-4895-8dd8-1aece4fb3b76
80 Pemenue 3amau 29.12.23
Tépnoe Temno. https://academy-
Kpucrannuueckue u content.myschool.edu.ru/lesson/e5a85fa8-
81 amopQHbIe Terna. 09.01.24  8c32-4481-a750-c4ab6d1b5eb5
AHM30TPONHUS CBOKCTB
KpUCTAJJIOB
[InaBnenne n https://academy-
KpHUCTaJUIM3alus. Y qenbHas content.myschool.edu.ru/lesson/00c789d1-
82 10.01.24
TEIJIOTA IJIABJICHUS. 575a-4d59-81d7-f9a72acd88e6
Cyb6numarust
eopmanuu TBEPIOTo
83 A (b pMart P 11.01.24

Tena. PacTsokeHue U cokaThe.




Cnur. Moayns FOnra.
[Ipenen ynpyrux
nedhopmarui

84

TeroBoe pacumpeHue
JKUJIKOCTEN U TBEPJIBIX TEIL.
AHrapMOHHU3M TEILJIOBBIX
Kosie0aHui 4acTuIl
BEILECTBA

12.01.24

85

86

87

[Ipeobpa3zoBanue >HEpruM B
(a30BBIX MEpexoaax

YpaBHEHHE TEIJIOBOTO
OaaHca

Pemenue 3amau

15.01.24

16.01.24

17.01.24

88

[ToBepXHOCTHOE HaATSKEHUE.

KanwmiapHele sBiaeHus.
JlaBneHnue moj
VCKPHUBJICHHON
[IOBEPXHOCTBIO JKUJIKOCTH.
®opmyna Jlammaca

18.01.24

89

0O00011eHne n
CUCTEMaTU3alus 3HAaHUM 110
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

19.01.24

https://academy-
content.myschool.edu.ru/lesson/30d5d57e
-d7ee-419e-b211-0d03ealelcda

90

KonTponbhas pabota no
TeMe "ArperaTHble
COCTOSIHUS BEILECTBA.
®dazoBble epexoan"”

22.01.24




91

92

93

DrneKkTpu3anus Ten u e€
MPOSIBIICHUS.
DnekTpuyeckui 3apsia. [Ipa
BU/JIA DJICKTPHUUECKUX
3apsaoB. [IpoBoaHukwy,
JUBJICKTPUKU U
MOJIYTIPOBOTHUKHU

DJIeMEHTapHBII
JIEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3aps/ia

B3aumoperictBue 3apsios.

Toueunsle 3apsbl. 3aKOH
Kynona

23.01.24

25.01.24

26.01.24

https://academy-
content.myschool.edu.ru/lesson/fa4d72f8-
095a-4c52-9dc1-312c833afele

94

95

96

97

Pemenue 3agau

Onexrpuueckoe noie. Ero
JIEHCTBHUE HA DJICKTPUYECKUE
3apsiibl

HarmpsxénnocTs
AJIEKTPUYECKOTO TOJIA.
[Ipo6usr1it 3apsz. JIunuu
HaIPsKEHHOCTU
3JIEKTPUYECKOTO TOJIA.
OnHopoaHoe
3JIEKTPUYECKOE TI0JIE
[ToreHunanbsHOCTL
JNEKTPOCTATHYECKOTO MOJIS.
Pa3znocTp noreHnuanos u
HaIpPsDKEHUE

290.01.24

30.01.24

31.01.24

01.02.24

https://academy-
content.myschool.edu.ru/lesson/e7f8c786-
2334-4998-8bc0-82c84a311586

https://academy-
content.myschool.edu.ru/lesson/5311bf95-
358b-4ffd-9592-250826752413




98

99

[ToreHunanbHas s3HEeprus
3apsja B
JNEKTPOCTATUYECKOM I10JIE.
IMorennuan
JNEKTPOCTATHYECKOTO IO

CBs13b HAPSKEHHOCTHU OIS
Y Pa3HOCTH IOTECHLIUAIIOB
JUISL BJIEKTPOCTATUYECKOT O
0JIA

02.02.24

05.02.24

https://academy-
content.myschool.edu.ru/lesson/4fff851d-
0d6d-4358-b3d7-0d9534fcc805

100

[IpuHnun cynepno3unun
ANEKTPUYECKUX TOJEN

06.02.24

101

102

Pemenue 3amau

ITone TouyeuHnoro 3apsna.
ITone paBHOMEPHO
3apshKEHHOMN chepsl

07.02.24

08.02.24

103

ITone paBHOMEPHO
3apsKEHHOTO M0 00bEMY
mrapa. [Tone paBHOMEpHO
3apsHKeHHON OECKOHEUHOM
IJIOCKOCTH

09.02.24

104

IIpoBoiHMKY B
3JIEKTPOCTATUYECKOM I0JIE.
VYcnoBue paBHOBECUS
3aps0B

12.02.24

https://academy-
content.myschool.edu.ru/lesson/3cfb819f-
6ac2-48b9-afa3-570c1942dc23

105

JvsnexTpuky n
MOJTyIPOBOJIHUKH B
AJIEKTPOCTATUYECKOM I10J1€

13.02.24

https://academy-
content.myschool.edu.ru/lesson/eb0d51e2-
b6a8-4a34-ac91-323c10be2el5

106

Konpencarop.

14.02.24




DIEeKTPOEMKOCTh
KOHJIeHCaTopa.
DIEKTPOEMKOCTb MIIOCKOTO
KOHJIeHCaTopa

107

[TapamnensHOE coequHEHNE
KOHJICHCAaTOPOB

15.02.24

108

109

ITocnenoBarenpHOE
COCIMHCHNEC KOHACHCATOPOB

DHeprus 3apsHyKEHHOTO
KOHJICHCATOpa

16.02.24

19.02.24

110

111

112

Pemenue 3amau

JIB>keHue 3apsoKeHHON
YaCTHULbI B OJJHOPOJHOM
AIEKTPUIECKOM TI0JIe

Pemenue 3amau

20.02.24

21.02.24

22.02.24

113

0O00011eHne U
cucTeMaTu3aIns 3HaHUM 110
TeMe "DIeKTpuIecKoe
roje"

26.02.24

114

115

KonTponbhas pabota no
TeMe "DIeKTpuIecKoe
nosie"

Cwuina Toka. [TocTossHHBIH
TOK. Y CIIOBUS
CyIIECTBOBAHUSA
MMOCTOSTHHOTO
3JIEKTPUYECKOIO TOKA

27.02.24

28.02.24

116

HcTounuku ToKa.

29.02.24




Hanpsokenne u 31C

3akon Oma 11 yyacTka

https://academy-
content.myschool.edu.ru/lesson/0Oe6e5112-edf6-

117 Henu. DIeKTPUIECKOe 01.03.24 4d1c-bed3-2149d0e7daba
COTIPOTHBIICHUE
3aBUCHMOCTD
COTIPOTHUBIICHUS

118 OJIHOPOJHOI'0 IIPOBOIHUKA 04.03.24
OT €TO0 JIJTUHBI 1 TIJIOIIA/IH
MONIEPEUHOT0 CEYCHUS

https://academy-

119 VIenbHoe CONpOTHBIICHUES 05.03.24 content.myschool.edu.ru/lesson/calceb71-
BemecTsa. Pemenne 3agaq fO5f-4ca0-8862-fa0c67b49486
IMocnenoBaTenpHOE, https://academy-

120 MApAIETBHOE, CMENTAHHOE 06.03.24 content.myschool.edu.ru/lesson/76cdc7ce-
COEJIHHEHHE MPOBOJIHIKOB 3fec-47c1-b403-3b906bc3cdee
PacuéT pa3BeTBIEHHBIX https://academy-

121 SMEKTPHYECKIX T[eTIeii. 07.03.24  content.myschool.edu.ru/lesson/5a575f8b-
Tpasuna Kupxroda 7c60-4088-86ee-59403eb3eab0

122 Pemenne 3amau 11.03.24
PaGora snexkrpudeckoro

123 TOKa. 3akoH J[oymns — 12.03.24
Jlenua

124 Pemenue 3amau 13.03.24

195 MOUIHOCTH IEKTPHUIECKOTO 14.03.24

ToKa. TennoBast MOIITHOCTb,




BBIJICTISICMasi Ha PE3UCTOPE

126 Pemenue 3amaq 18.03.24
O/1C u BHyTpeHHEe
127 COTNPOTHBIICHUE UCTOYHHUKA 19.03.24
TOKa
3akon Oma JJ1s ITOJIHOM https://academy-
128 (3aMKHYTOH) 20.03.24 content.myschool.edu.ru/lesson/3b66db43
SJIEKTPUYECKOMN 1IeTTH -15e7-4151-a165-aba9469d2450
129 Pemenue 3amau 21.03.24
https://academy-
130 MomHocTs HCTOUYHHKA TOKA 22.03.24 content.myschool.edu.ru/lesson/d431f758-
d8a5-43c2-b77f-bd2d2e749a3b
131 KopoTtkoe 3ambikanmne 01.04.24
132 KonneHcarop B nenu 02.04.24
MOCTOSIHHOTO TOKa
133 Pemenne 3amau 03.04.24
Pemienune 3agau o reme
134 "I[TocTostHHBII 04.04.24
3JIEKTPUYECKUN TOK"
Pemienue 3agau o teme
135 "ITocTostHHBII 05.04.24
ANEKTPUYECKUI TOK"
Pemenue 3agad mo reme
136 "TTocTOSTHHBIIH 08.04.24
ANEKTPUYECKUI TOK"
0O000menue n
137 cucTeEMAaTH3alNs 3HaHU 110 09.04.24

TeMme "ITocTOSTHHEIN




ANEKTPUUECKUH TOK"

138

139

140

141

142

143

KonTponbhas padota no
teme "llocTossHHBIN
ANEKTPUUECKUN TOK"

DJIeKTpruyecKas
MIPOBOJIUMOCTD PA3TUIHBIX
BEILIECTB. DJICKTPUUECKUI
TOK B METaJlJIaX.
CBepXIpoBOIUMOCTh

DIIEKTPUUECKUI TOK B
pacTBopax u pacrjiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a

SHCKTpI/ILICCKI/II\/'I TOK B ra3ax.

IIna3sma

ONeKTpUUYEeCKUi TOK B
BakyyMe. BakyymHble
npudopbI
DNEeKTpUUYECKU TOK B
HOJIYTIPOBOTHUKAX

10.04.24

11.04.24

12.04.24

15.04.24

16.04.24

17.04.24

https://academy-
content.myschool.edu.ru/lesson/e15b92e5-
0007-420e-a68b-c6105a5e0a53

https://academy-
content.myschool.edu.ru/lesson/7a67a321-
93bd-4952-874c-64f47fec7987

https://academy-
content.myschool.edu.ru/lesson/1d7e7df6-
9e8f-4b7a-8358-a674c98a93bb

144

145

[ToynpoBOTHUKOBBIE
npuOopbI

Pu3NYECKUN IPAKTUKYM 110
teme "M3mepenue cuibl
TOKa ¥ HANPSHKCHMS B LIENIN
MIOCTOSTHHOTO TOKa IpU
IIOMOUIY aHAJIOTOBBIX H

18.04.24

19.04.24




146

147

148

IU(POBBIX U3MEPUTEITBHBIX
npuOopoB" Win
"3HAKOMCTBO C ITU(POBOMA
nabopaTopueii 1o pusuke.
[Tpumeps! u3mepeHus
(bU3HYECKUX BETMYUH MIPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

dusnuecKuil NpakKTUKYM 110
teme "M3yuenue
HEPAaBHOMEPHOI'O ABM)KEHHUS
C LIEJIBbIO OIPEEIICHHS
MI'HOBEHHOMH ckopocTh"

Du3HUECKU IPAKTUKYM I10
teme "U3mepenune
YCKOpPEHUs IpU
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
IUIOCKOCTH" MM
"HUccnenoBanue
3aBUCUMOCTH IIyTHU OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM
JIBUKEHUH"

Pu3NYECKUN IPAKTUKYM 110
teme "U3mepenue
YCKOpEHHUsI CBOOOTHOTO
nagenus” win "M3yyenue

22.04.24

23.04.24

25.04.24




JIBUKEHUS TEa,
OpOIIEHHOTO
TOPU30HTAIIBHO"

149

150

151

Pu3NYECKU IPAKTUKYM 110
teme "M3ydyeHue ABMKEHUS
TeJNa [0 OKPY>KHOCTH C
MOCTOSTHHOM 110 MOJYJTIO
CKOpPOCTBhIO" MJIH
"UccneqoBanue
3aBUCHUMOCTH Tepro/a
oOpareHuss KOHU4eCKOro
MasiTHUKA OT €T0
napamerpos"”

Du3HUECKU IPAKTUKYM I10
teme "H3mepenne
PaBHOACHCTBYIOIIEH CUJIIBI
TIpH IBHKEHUH OpyCKa 1o
HAKJIOHHOM TIOCKOCTH" WJIH
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU
JIBIDKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTH Ha
3a/laHHOE PACCTOSHUE OT €r0
Macchl"

Du3NYECKUN IPAKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B
IPYKUHE U PE3UHOBOM

25.04.24

26.04.24

02.05.24




152

oOpasiie, OT ux
nedopmaruu' uim
"N3yuyenue IBUKEHUS
CHCTEMBI TeJl, CBI3aHHBIX
HUTBIO, IEPEKHUHYTOHN Yepe3
nérxkuit 0J10K"

Ouznyeckuil MpakTUKyM 10
teme "M3mepenue
koa(durmenTa TpeHus 1Mo
BEJIMUMHE YTIIOBOTO

ko3 PunmeHTa
3aBucumoct Frp(N)" nnm
"HccmenoBaHue ABUKEHUS
Opycka 1Mo HaKJIOHHOM
IUIOCKOCTH C NIEPEMEHHBIM
K03 uureHToM TpeHus"
nin "M3yueHue 1BUKEHUS
rpy3a Ha Bally C TpEHHEM"

03.05.24

153

Pu3nYeCcKUil IPAKTUKYM 110
teme "HccnenoBanue
YCIIOBUI paBHOBECHUS
TBEPJOTO TEJIA, UMEIOIIETO
OCh BpallleHus" uiu
"KoHcTpyupoBanue
KPOHUITEMHOB M pacy€T CUII
ynpyroctu" niu "M3yudenne
YCTOMYHUBOCTH TBEPOTO
TeNa, UMEIOUIETO IUIOMAIb
onops!"

06.05.24




154

155

156

Pu3NYECKU IPAKTUKYM 110
teme "M3MepeHune umiyiibca
TeJa o TOPMO3HOMY ITyTH"
unu "M3mepenne cuiibl
TATH, CKOPOCTU MOJIEIH
AIIEKTPOMOOHIISI U
MOIIIHOCTH CHJIBI TSATU" WIH
"CpaBHEeHHE U3MEHEHUS
UMITyJIbCA TeJa C
UMITYJIbCOM CHJIBI" WU
"HccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMOJIECUCTBUN" WIN
"N3MepeHne KHHETUYECKON
SHEPTUHU TeJa 1o
TOPMO3HOMY ITyTH"

DuU3HUECKUN IPAKTUKYM I10
teme "H3ydueHue
M30TEPMHUYECKOTO MpoIiecca
(pexoMeH/10BaHO
WCIIOJTh30BaHNue U(PPOBOH
naboparopun)" UIH
"N3ydeHne n30X0OpHOro
npouecca" unm "HU3ydenune
n300apHOTO Mporecca’ UiIn
"IIpoBepka ypaBHEHUs
cocrosiHusA"

DuU3NYECKU MPAKTUKYM I10
teMme "M3mMepenue yaenbHon

07.05.24

08.05.24

13.05.24




TEIIOEMKOCTH" MJIH
"HccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa' WM
"UccneqoBanue
aauabaTHOro mporecca uiu
"N3y4yeHue B3aMMOCBSI3U
SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aNMOJICUCTBHSA U
TEeMIIepaTypbl KUTICHHS
JKAOKOCTER"

157

Pu3nYeCcKUi IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEMN
WCIIapeHUs KUIKOCTEN" Uin
"N3mepeHue yaenbpHon
TEIJIOTHI MIJIaBJIEHUS Jibaa"
i "H3ydeHne cBONCTB
HACBIILICHHBIX NapoB" WK
"N3mepenue abCo0THON
BJIQXKHOCTH BO3/1yXa U
OIIEHKa MAacChl 11apoB B
nomenienun'". smepenue
Ko dunenTa
MOBEPXHOCTHOT'O HATSKEHUS

14.05.24

158

Pu3nYecKuil NPAKTUKYM 110
teme "Habmonenue
IIPEBPALICHNS DHEPTUN
3apsKEHHOI0 KOHIEHCAaTopa

15.05.24




B SHEPTUIO U3ITyUYECHUS
cBeToauoma’ Ui
"N3y4yeHue npoTekaHus
TOKa B IIEMH, COJIeprKalleit
KOHJIeHcaTop" Uin
"Pacnipenenenue pasHocTH
NOTEHLMAJIOB (HANPSKEHUS)
MIPH TIOCIIEI0BATEIIHHOM
COCTMHCHUH
KOHJIEHCAaTOpoB"

159

160

Pu3nYeCcKUil IPAKTUKYM 110
teme "HccnenoBanue
CMEIIaHHOTO COEIUHEHUS
pe3ucTopoB" wiu
"N3mMepeHue yaenpHOro
COIIPOTHBIICHUS
MIPOBOJIHUKOB" MJIN
"UccnenoBanue
3aBUCHMOCTH CUJIBI TOKA OT
HaIPSKEHUS TSl JIAMITBI
HakKajauBaHus"

Pu3NYECKUN IPAKTUKYM 110
teme "HaGmoienue
NIEKTpoIn3a" WIn
"U3mepenue 3apsna
OJTHOBAJIEHTHOI'O HOHA" MIIN
"UccnenoBanue
3aBHCHUMOCTH
COIIPOTUBIICHUS

16.05.24

17.05.24




TEPMOPE3UCTOPA OT
temnepatypbl” uin "CHsTue
BOJIbT-aMIIEPHOMI
XapaKTepPUCTUKHU auoaa"

161

Pe3epBHbIit ypoK.
O0o061IeH e U
cHcTeMaTu3amys 3HaHuH 110
teMe "Kunemaruka"

20.05.24

https://academy-
content.myschool.edu.ru/lesson/a24f4ac0-
e56e-4463-8eee-201f99a2d48c

162

PesepBHBII ypOK.
O06o6mIeHne u
cUCTEeMaTH3alus 3HaHUH T10
teme "Iunamuka"

21.05.24

https://academy-
content.myschool.edu.ru/lesson/c4cb7633-
1lalb-4c34-9224-7c16e38f33a9

163

PesepBHBII ypOK.
0O0001eHue u
CHCTEeMAaTH3ams 3HaHUH 110
teme "CrtaTuka TBEpAOTO
Tena"

22.05.24

164

Pe3zepBHBII ypOK.
0O00011eHue u
CHCTEeMAaTH3ams 3HaHUH 110
TeMe "3aKOHbI COXpPaHEHHUS
B MeXaHHKe"

23.05.24

165

Pe3zepBHBIi ypOK.
0O0001eHne n
cucTeMaTH3aIys 3HaHUH 110
Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKO
i Teopun”

24.05.24

166

Pe3epBHBII ypOK.




O0o0061IeH e U
CHCTEMAaTH3alMs 3HaHUH I10
teme "TepmoarHamuka.
TenmoBrie MalTuHEL"

167

168

169

170

Pe3epBHbIit ypoK.
O6o6mieHue u
cUcTeMaTu3alus 3HaHUH 110
Teme "ArperatrHbie
COCTOSIHMSI BELIECTBA.
®dazoBkie Iepexo b

Pe3epBHbIit ypoK.
O06o0061IEHNE U
cUcTeMaTu3alus 3HaHUH 110
TeMe "DIeKTpruYecKoe
nose"

Pe3sepBHBI ypOK.
O6o061eHne u
CUCTEMAaTH3alMsl 3HAaHUM 110
teme "[locTosHHBIH
JNEKTPUYECKUH TOK"

Pe3epBHBI ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUM 110
TeMe "TOKHU B pa3InyHbIX
cpenax”

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Bzaumoneiicteue
MOCTOSIHHBIX MarHUTOB 1
MIPOBOIHUKOB C TOKOM.
MaruauTHO€ noJe.
I'unore3za Amrepa

https://academy-
content.myschool.edu.ru/lesson/fdccd9b1-
85d5-4b89-bc99-132b7125f5ab

Bekrop MarHuTHON
uHAyKuuu. [IpuHnmn
CyNEepHO3ULINU
MarguTHBIX TToyed. JInanu
MAarHMTHOM MHIAYKLMHU

MarnuTHO€ nosue
MIPOBOJHHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, eé
HaIpaBlIeHUE U MOAYJIb

Pemrenue 3agau

https://academy-
content.myschool.edu.ru/lesson/eff1fc6e-
a4f3-44dd-b41e-da9354b398dd

IIpumenenue 3akoHa
Awmmepa.
DIEeKTPOU3MEPUTEIILHBIE
PUOOPHI

Cuna Jlopenua, eé

https://academy-




HaIpaBJIEHUE U MOAYJIb.
JBr>keHue 3apsiKeHHOM
YaCTHULIBI B OJHOPOTHOM
MarHMuTHOM I0JIe

content.myschool.edu.ru/lesson/96ee8397-
4381-4c44-8cb0-d05ced38e562

https://academy-
content.myschool.edu.ru/lesson/2f8a2dd3-

8 Pemenue 3amau
9df2-489¢-8668-30f2336b2c43

9 Pa6ota cunel Jlopenna

10 Pewenue 3amau
MarauTHoOe I10JI¢ B

1 BCIIECTRBE.
deppoMarHeTuku, napa- u
JraMarHeTUKU
OcHOBHBIE CBOMCTBA

12 (beppoMarHeTUKoB.

IIpumeHeHue
(beppomMarHeTuKoB
Pemenue 3amau mo teme

13 " "

MarunuTtHoe 1oJe

14 Pemenue 3agau mo reme
"MaruauTHO€ 10Jj¢e"

SIBnenue https://academy-

15 3JIEKTPOMATHUTHOMN content.myschool.edu.ru/lesson/874074f3-
nHaykuauu. [Totok BekTopa 62d6-449b-9f1b-9fe9a3e79f52
MarHuTHON MHAYKIIMU

16 SIC mayK https://academy-

content.myschool.edu.ru/lesson/89a6d494-




3aKOH 3J1EKTPOMArHUTHOM

6156-4bbd-a65a-c0a8aa04c418

https://academy-
content.myschool.edu.ru/lesson/43eb8d8b-

o unnykuuu Papajaes e435-4dd5-8b52-1c3a9ef8defl
https://academy-
18 BuxpeBoe anexkrpruueckoe content.myschool.edu.ru/lesson/4746062d-
none. Toku Pyko 9a97-4d96-a74b-c81be734b70b
O/1C unaykuuu B
19 JBIKYIIUXCS
MIPOBOHUKAX
20 Pewenue 3amau
21 [TpaBumno Jlenia
NunyktuBHoCcTh. KaTymka
22 WHIyKTUBHOCTH B LTI
ITOCTOSIHHOTO TOKa
SIBneHME CAMOMHTYKITUH. https://academy-
23 content.myschool.edu.ru/lesson/f23298be-
SAC camonmyKimn 0540-4f53-bb41-b216b3402c0b
DHEprusi MarHuTHOTO
24 0JISL KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIe
https://academy-
o5 Pewwenue 3a1a4 content.myschool.edu.ru/lesson/5e3abde7-
0b95-43c9-af21-e84067820818
26 O06001menue u https://academy-

cucTeMaTH3alus 3HaHU!

content.myschool.edu.ru/lesson/6864d2d7-




10 TEMC
n n
:‘)J'IGKTpOI[I/IHaMI/IKa

8203-478e-99d2-6a945e210a5d

KonrponsHas pabora no

https://academy-
content.myschool.edu.ru/lesson/33cd992a-

2! TeMe "JNeKTPOMHAMUKA" cOeb-4d03-a55d-b321f9b06c4a
KonebarenpHas cucrema.
28 CBoOoHbIC KOJICOAHHS.
I'apmonunueckue
KoJieOaHMs
Kunemaruueckoe u https://academy-
JUHAMHWYECKOE ONMMCAaHNUEe content.myschool.edu.ru/lesson/77d9c8d3-
29 KoJIe0aTeNIbHBIX 5836-41cf-8e55-790f5afc433e
JIBIDKCHUH
DHepreTu4YecKoe https://academy-
omcanue. BeIBog content.myschool.edu.ru/lesson/caa2c82a-
JAHAMUYECKOTO OTTMCAHUS €669-401a-92f5-d0d111030d4a
TapMOHHUYECKHUX
30 N
KoJIeOaHUH U3 BX
SHEPTreTUYECKOTro U
KHHEMAaTHYECKOT0
OIIMCAHUS
https://academy-
31 Awmmaryna u dasa content.myschool.edu.ru/lesson/db48d2f5-
KosieOaHni e664-4817-a5a8-001724elab27
[Tepuon n wacrora
32 konebanuid. [lepron

MAaJIbIX CBOOOIHBIX
Kose0anuii




MaTEMATHIECKOr'O
MasTHUKa. [lepuon
CBOOOIHBIX KoeOaHui
MPY>KMHHOTO MasITHUKA

33

3aryxaromue KoieOaHusl.
BriHyXcHHBIE
kosebanus. Pezonanc

34
35

ABTOKOJICOaHUSA

Pemenue 3agau

36

VYpoxk-koHpepeHuus
"MexaHuueckue
KojeOaHus B
MY3bIKaJIbHBIX
UHCTpyMeHTax"

37

O06001menue u
CHCTEMAaTH3aINsI 3HAaHUH
1o TeMe "MexaHu4uecKue
Konebanus"

38

39

40

DNeKTpOMarHuTHBIC
Koje0aHusl.
KonebartenbHblit KOHTYD

®opmyna Tomcona. CBs3b
aMIUTUTY 1B 3apsija
KOHJIEHCATopa ¢
aMIUIATY/I0M CUJIbI TOKA B
KoJ1e0aTeIbHOM KOHTYpe

3aKOH COXpaHEHMS
OHCPIHUU B UACAIIBHOM




KoJieOaTeJIbHOM KOHTYpE

3aTyxaromue https://academy-
DJIEKTPOMArHUTHBIE content.myschool.edu.ru/lesson/a04a5662-
KOJICOaHHS. 79b3-4175-8a69-d54204cd3274
41 BriHyXcHHBIE
3J€KTPOMAarHUTHbHIC
Kose0aHus
ITepeMEeHHBIH TOK. https://academy-
42 Pe3ncTop M KOHIEHCATOP B content.myschool.edu.ru/lesson/18a57765-
LeMH TIePEMEHHOTO TOKa 9616-4f71-98b6-9ca3316fdeb0
https://academy-
43 Katymika ”HAYKTHBHOCTH content.myschool.edu.ru/lesson/e84cfe7c-
B LICNIU TIEPEMEHHOI0 TOKa 4fa9-458d-9a15-6515bae2b024
3axor OMa st https://academy-
44 eKTPHYECKOi 1enH content.myschool.edu.ru/lesson/aa36c07a-
MepEMEHHOTO TOKa e€593-4a53-a546-009187bab6ff4
MouHOCTh NEPEMEHHOTO
45 TOKA. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUCHHE
CUJIBI TOKA U HAIPSIKEHUS
16 Pe3onanc B )
AIEKTPUIECCKOM TeTTH
47 Pemenue 3amau
I https://academy-
48 Tpancopmatop. content.myschool.edu.ru/lesson/72b23327-

IIpousBoacTBo, nepenaya
U otpebiieHune

172d-4acf-bbe4-87384daab8c6




JJIEKTPUYECKON IHEPTUU

DKOJIOTHYEeCKUE PUCKU
IIpU IPOU3BOJICTBE

49 3JIEKTPOIHEPTUH.
Kynberypa ucnonb3oBanust
3JIEKTPOIHEPTUH B
IMOBCEIHEBHOH YKU3HU
50 Pemenue 3amgau
https://academy-
51 Pewmenne saxau content.myschool.edu.ru/lesson/aa637f2f-
66af-447f-8732-8240d92ff7fc
O06006111eH1E U https://academy-
CHCTeMaTHu3aIus 3HaHUM content.myschool.edu.ru/lesson/45c6f68c-
52 110 TEME 95b6-4899-a2d0-b1fc7259da73
"DeKTpOMarHUTHbIE
KoneOanus"
MexaHndecKye BOJIHEI. https://academy-
53 XapaKTepHCTHKH content.myschool.edu.ru/lesson/7478748d-
MEXAHHUIECKIX BOJH 21d9-4510-9794-4e342559f3c3
https://academy-
54 CBoiiCTBa MEXaHMIECKUX content.myschool.edu.ru/lesson/d9c24dda-
BOJIH 4db0-4680-a468-54ad904d3597
3ByK. XapaKTepUCTUKHI https://academy-
55 content.myschool.edu.ru/lesson/52ea79ad-
IpyKa 2fe2-40f9-a1f0-9d97c6bf7a0e
56 Nudpa3Byk u yibTpa3ByK.

[ITymoBoe 3arpsi3HeHKE




OKpYKarolleu cpeibl

57 Pemenue 3amau
DJIEKTPOMAarHuTHbHIE https://academy-

58 poTHbL W3yueHue content.myschool.edu.ru/lesson/40078189-
IEKTPOMATHHTHBIX BOJIH df39-4175-9fbb-629936aa6007
DHeprus https://academy-

59 3JIEKTPOMATHUTHBIX BOJIH. content.myschool.edu.ru/lesson/0d409867-
CBoiicTBa 9c5e-45dd-829f-794cb728760a
3JIEKTPOMArHUTHBIX BOJIH
IIkana https://academy-
3JIEKTPOMATHUTHBIX BOJIH. content.myschool.edu.ru/lesson/7dbe3376-

60 [IpumeHeHue 2511-4792-b66b-eab6dbd02d20b
3JI€KTPOMAarHUTHBIX BOJIH
B TEXHHKE U OBITY
[IpuHUMIBI paIUOCBS3U U
TEJICBUICHUSI.

61 Pannonokanms.

DNeKTpOMarHuTHOE
3arpsi3HEHUE
OKpYKarolleu cpeibl
KonTponbHas pabota mo

62 teme "Konebanus u
BOJIHBI"

Crer. 3aKon https://academy-
. content.myschool.edu.ru/lesson/5dae2074-

63 TPAMOTHHCHEOTO 3342-4730-87c4-bab7902220a4
pacnpoCcTpaHEeHUs CBETa

64 Pemtenue 3amay Ha




MIPUMEHEHHUE 3aKOHa
NPSAMOJIMHEHHOTO
pacnpocTpaHEHUs CBETa

OTtpaxxkeHue cBeTa.

https://academy-
content.myschool.edu.ru/lesson/fea8001c-

65 [Tnockoe 3epkaio.
CepHuecKoe 3epKaiIo 36db-41b4-8cbh2-e96f51b6e65c¢
[IpenomieHue cBera. https://academy-
AGCOMIOTHLIH 1 content.myschool.edu.ru/lesson/de4d3ff8-
OTHOCHTEILHEIH al5b-4de0-a7ec-32a172453bad
66 MOKa3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIi https://academy-
YTOJI IOJTHOTO content.myschool.edu.ru/lesson/0Oeadc9bc-df68-
4d88-a8ff-bc70bf2ed341
BHYTPEHHETO OTPAKEHUS
Pemenue 3anau Ha

67 MIPUMEHEHUE 3aKOHOB
OTpa)KE€HUs U
MIPEJIOMJIEHUS CBETA
XoJ ny4dei B Ipu3Me. https://academy-

68 Hucnepcus ceera. content.myschool.edu.ru/lesson/8d43b657-
Cno>xHBIH cOCTaB OEIIOTo 17b4-4db2-9d58-dbb2e29a862c
cBerta. [IBer
JIumsel. @okycHOE https://academy-

69 PACcCTOSIHUE 1 ONTHYECKAs! content.myschool.edu.ru/lesson/27c714e0-
T — cbda-48b1-84b3-46754fe6413
[Toctpoenue

70 P

M300paKeHUH B IMH3AX U



https://academy-content.myschool.edu.ru/lesson/de4d3ff8-a15b-4de0-a7ec-32a172453bad
https://academy-content.myschool.edu.ru/lesson/de4d3ff8-a15b-4de0-a7ec-32a172453bad
https://academy-content.myschool.edu.ru/lesson/de4d3ff8-a15b-4de0-a7ec-32a172453bad

HUX cUCTEMaxX. YBeJINUeHue
JINH3EI

Pemenue 3aau Ha

MTOCTPOCHHE
71 M300pakeHUH,
MOJTy9aeMBbIX C IIOMOIIBIO
JINH3
79 I'na3 xak onruyeckas
cucremMa
Pemenue 3anau. [Ipenesnst https://academy-
73 HpUMeHHMOCTH content.myschool.edu.ru/lesson/72a49497-
. 5374-4c2e-8e9e-927eb25721d6
TCOMETPHUYECKOMN ONITUKA
74 CkopocTb cBeTa U METO/IbI
€e U3MEPEHUs
75 Hucnepcus cera
76 WnTepdepennus ceera
KorepeHTHBIC UCTOYHUKH.
77 VcaoBusg HaOIOeHUs
MaKCHMYMOB H
MHUHUMYMOB
78 Pemenue 3amay
79 IIpumeHeHue
UHTEephEpEeHIIH
https://academy-
80 Judpakius cBeTa content.myschool.edu.ru/lesson/fa28ea3a-
b816-48d7-863d-fcdc060b6165
81 JudpakimonHas pemeéTka.




VYciaoBue HAOIIOIEHUS
rJIaBHBIX MAKCHMYMOB

82

83

Pemenue 3agau

[TonepeuyHOCTH CBETOBBIX
BojH. [lonspusanus csera

https://academy-

content.myschool.edu.ru/lesson/2d219692-

8259-4faf-b11a-2e48d8b487el

84

85

Pemenue 3agau

CBeToBbI€C sIBIICHUS B
pUpoIe

86

O06006111eHE U
cucTeMaTHU3alusd 3HaAaHNUN
o teme "Onruka"

87

88

89

90

KonTponbHas padota no
teMe «OnTuka»

FpaHI/H_[LI MPUMCEHUMOCTHU
KJIaCCHUYECKOM MEXaHHUKH.
3aKOHEBI QJICKTPOAUHAMUKU
W NPpUHOUAIT
OTHOCHUTCIBHOCTU

[Toctynatel cnennanbHOM
TEOPUU OTHOCUTEIIBHOCTH

[IpocTtpancTBeHHO-
BPEMEHHON MHTEpBaJ.
[IpeobpazoBanmst
Jlopenua. YcnoBue
MPUINHHOCTH.
OTHOCHUTEIHLHOCTD

https://academy-

content.myschool.edu.ru/lesson/42e25f5d-

3e4b-4090-80b3-2cca2fae90aa

https://academy-

content.myschool.edu.ru/lesson/88254f04-

54f3-40fc-beba-ab865e7fad28




OJIHOBPEMEHHOCTH.
3aMeiJIeHre BPEMEHH U
COKpAIIICHHUE JIJTUHBI

OHeprus U UMILYJIbC

o1 PENSTUBUCTCKOM YaCTHUILIBI
CBs3b MacChI C SHEPTUEH U

92 HUMITYJIbCOM
PENSTUBUCTCKON YaCTHUIIBI.

DHeprus MoKos

03 PaBHOBecHOE TemIOBOE
U3Iy4eHue

9 3akoH cmenienus Buna

95 I'unote3a M. Ilnanka o
kBaHTax. ®OTOHEI

https://academy-

26 DHEprus U UMITYJIbC content.myschool.edu.ru/lesson/7fe7dc51-
¢orona 3ceb-4c2c-b167-e6990568868a
®otosddext. OnbiTh A. https://academy-

97 . CToneTona. 3aKoHbI content.myschool.edu.ru/lesson/f3823c52-
botosdbdexTa d4d5-4445-82ea-67241847dcc3
VYpaBHeHue DitHiITeiHA https://academy-

08 s potorddexra. content.myschool.edu.ru/lesson/98b3f99b-
"Kpacnas rpanuna" dbcd-4b8a-b1b1-830692788e89
dhoTodrddexra

https://academy-
99 Hasnenue ceera. ONBITHI content.myschool.edu.ru/lesson/a799bcf0-

I1. H. JleGeneBa

0a3c-44aa-8985-840db0f02a78




100

BosHoBrle cBoMCTBa
YACTHUII

101

Bonnsl ne bponna. Jlnuna
BOJIHBI J1e¢ bpoiuid u
pasmepsl 001acTi
JIOKaJIN3aluu
JBUKYLIEHCS YaCTHULIBI

102

103

KopnyckynsipHo-
BOJIHOBOW JTyaJIN3M
Judpakius 371eKTpOHOB
Ha KpUCTaJl1ax

104

Crenuduka u3mMepeHuii B
MHUKpPOMHpE.
CooTtHomeHus
HEOIPEIEeTEHHOCTEN
I'eiizenOepra

105

Pemenue rpaduueckux
3a1a4

106

107

108

Pemenne pacu€rHbix
3aja4

KonTponbHas pabota mo
TemaM: "OcnoBrl CTO",
"KopnyckymnspHo-
BOJIHOBOM Jyanu3m"
OMnBITH IO MCCIIEIOBAHUIO
CTPOEHUS aToMa.
[InanerapHas moneib
atoma Pesepdopaa

https://academy-
content.myschool.edu.ru/lesson/970660f2-
c31e-48f5-b2f6-ebc59cabf826




109

110

111

112

113

114

IToctynater bopa

Bunel cnexktpoB. CriekTp
YPOBHEW 3HEPTrUM aTomMa
BOJIOpOJIA

CrnoHTaHHOE U
BBIHYK/ICHHOE U3JIy4eHHE
CBETa

Jlazep

HyxnonHas mozens siapa
I'eiizen6epra-lBaHeHko.
3apsii 1 MaccoBOE YHCIIO
sanpa. M3oTomnsl.
PagnoakTuBHOCTH

3aKOH pasiMOaKTUBHOTO
pacnana. CBoiicTBa
MOHU3HPYIOLIETO
n3ny4deHus. BiusHue
PaauOAKTUBHOCTH Ha
YKUBBIE OpPTraHU3MBI.
Josumerpus

https://academy-
content.myschool.edu.ru/lesson/e1799a2f-
ac92-44e7-a484-2abcafad7281
https://academy-
content.myschool.edu.ru/lesson/b3de9deb-
¢54d-41db-910f-f6cef349ad87

https://academy-
content.myschool.edu.ru/lesson/4edd0754-
9b4f-459b-acc2-221a6d76e9d2

115

DHeprus CBA3U HyKJIOHOB
B siApe. SnepHble CUITBI.
Hedekt maccsl spa.

https://academy-
content.myschool.edu.ru/lesson/9ce69233-
8863-4b35-8c7d-a8af70fccc2b




116

S nepHble peakuuu.
SnepHble peaKTOPBHI.
ITpobaems! ynpaBisieMoro
TEPMOSAEPHOIO CUHTE3A.
OKOJIOTHYECKHE aCIEKThI
pa3BUTHSA SAAECPHOU
SHEPIreTUKU

Meroasl peructpauuu u
Hccaea0BaHus
3JI€MEHTApHbBIX YACTHII.
OyHIaMEHTAIbHBIE
B3aUMO/ICVCTBUS.
bapuonsl, Me30HBI U
nentoHsl. [IpeacraBinenue
o CtangapTHON MOJENH.
KBapk-rintoonHas mozienb
aZpOHOB

https://academy-
content.myschool.edu.ru/lesson/8214bdda-
ceeb-4e2c-8502-7c873e761f6¢C

117

®du3uka 3a npeaeaaMu
CranmapTHOM MOJEH.
Témuas Marepus u TEMHas
sHeprus. EquncTBo
¢bu3nvecKkoil KapTHHBI
Mupa

118

Oransl pa3BUTHS
aCTPOHOMHUU. 3HaYECHHE
aCTPOHOMUU

119

[IpumMeHuMOCTh 3aKOHOB
(bu3uKH 1151 O0BSICHEHUS
MIPUPOJIBI KOCMHYECKUX




00BEKTOB. MeTobl
ACTPOHOMHUYECKUX
HUCCIIEIOBAHNN

120

CoBpeMeHHbIE
ONITUYECKUE TEIECKOIIBI,
pannoTeNIEeCKOIBI,
BHeaTMoc(epHast
aCTPOHOMUS

121

Bun 38é31H0T0 HEOA.
Co3Be3aust, spKue 3BE31pbl,
IITaHEThI, UX BUANMOC
JBIKCHUE

122

CoyHeyHas cucTeMa.
Comnaue. CoHeunast
aKTUBHOCTE. VMICTOUHUK
sHeprun CoJiHIIa U 3BE3]T

123

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKH.
JuarpamMmma
"CreKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

124

125

3Be3abI TIIaBHOM
IIOCJIEOBATEIHLHOCTH

BnytpeHHee cTpoeHue
3BE€311. COBpeMEHHbIE
MPEACTABICHUS O
MPOUCXOXKIACHUU U
sposronny CoJiHIa 1
3BE37. DTaIbl )KU3HU 3BE3T




126

Mnuneunsiii [1yTe — Hama
I'amaxTuka. Tumner
rajgakTuk. YEpHbIE IbIPHI B
SIApax rajakTHK

127

Bcenennas. Paciumpenune
Bcenennoii. 3akon
Xab6mna. Teopus
Bonbiioro B3phiBa.
PenukroBoe nznyueHue

128

MacmtaGHas cTpyKTypa
Bcenennoi.
MeraranakTuka

129

130

Hepewénnpie npodiembl
aCTPOHOMHUU

Pu3nuecKuil IPaKTUKYM
o teme "HccnenoBanue
MarHUTHOTO MOJIS
MOCTOSIHHBIX MarHuToB"
mw "UccienoBanne
CBOICTB
(dheppoMarueTukoB" UiIn
"UccnenoBanue JeHCTBHS
IIOCTOSHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

131

Pu3nYeCcKuil IPAKTUKYM
o teme "M3mepenue
cwiibl Amnepa uinm
"U3ydeHne 3aBUCUMOCTH
cwIbl AMIiepa OT CHJIbI




toka" uim "OnpeneneHue
MarHMTHON MHIIyKIIUU HA
OCHOBE U3MEPEHHUSI CUJIbI

Awmmnepa"

132

133

134

135

Pu3N4eCKU IPAKTUKYM
o teme "HccnenoBanue
SIBJICHUS
3JICKTPOMArHUTHOM
WHIYKUUU" WIH
"OnpeneneHue HHAYKIUU
BUXPEBOTO MarHUTHOTO
moJist"

Ou3nYecKuil MpakTUKyM
mo teme "HccnenoBanue
SIBJICHUS] CAMOMHTYKIH"
unu "Coopka Moenun
IJIEKTPOMArHUTHOTO
reHeparopa"

Pu3nuecKuil IPaKTUKYM
o teme "M3mepenue
repuo/1a CBOOOTHBIX
KoJie0aHu{ HUTSIHOTO U
MPYKMHHOT'O MAsITHUKOB"

PuU3NIECKUN IIPAKTUKYM
no teme "[IpeoGpazoBanue
SHEPTUU B NPY>KUHHOM
MasTHHUKE"

136

Du3nYeCcKuil IPAKTUKYM
o reMe "MccnenoBanue




137

138

MEPEMEHHOT0 TOKa Yepe3
MOCJIEI0BATEIHHO
COECIUHEHHBIC
KOHJICHCATOP, KaTyIIKy U
pesucrop" wiu
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LICTIH
[IEPEMEHHOT0 TOKa"

du3znuecKuil MpakKTUKyM
o teme "M3yuenue
[apaMeTpOB 3BYKOBOM
BOJIHBI"

Ou3nYecKuil MpakTUKyM
o teme "M3mepenue
MOKa3aTesl MPeTOMICHUS
crexna" wiu "[lonydyenune
M300pakKeHUS B CUCTEME
13 TUIOCKOTO 3epKaJia u
JUH3BI"

139

Pu3nuecKuil IPaKTUKYM
no teme "UcciaenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUS OT BEIECTBa
(Ha MpUMeEpe KUTKUX
nuH3)" unn "U3mepenue
(hOKYCHOTO PacCTOSTHHS
paccenBarOnIMX JUH3"

140

OU3NYECKUI TPAKTUKYM
o teMe "HaOironenue




auQpakum,
uHTEephEepeHITUN U
noJjsipusanuu cpera'

141

142

Pu3NYeCKU IPAKTUKYM
o Teme "OnpeneneHue
HMITYJIbCa ¥ DHEPTUU
PENATUBUCTCKUX YaCTHUIL
(o ororpadusm Tpexon
3apsKCHHBIX YaCTHIL B
MarHuTHOM ToJie)"

Pu3NYEeCKU IPAKTUKYM
o teme "M3mepenue
nocrosinHoi [Inanka Ha
OCHOBE MCCIICZIOBAHHUS
dotorddexra" mium
"HUccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
yepe3 CBETOIUO/ OT
HanpspkeHus"

143

Pu3nuecKuil IPaKTUKYM
o teme "HccnenoBanue
CIEKTpa Pa3peKEHHOTO
aTOMapHOI'0 BOJOPOAA U
W3MEpPEHHE OCTOSTHHON
PunGepra"

144

Pu3nYecKuil IPAKTUKYM
no teme "UcciaenoBanue
pagnoaKTUBHOTO (JOHA C
HCIIO0JIb30BAaHUEM




no3umMerpa' Wi
"M3yuyeHue noriaomeHus
OeTa-gyacTul] AJIFOMUHHEM"

145

146

Pu3NYeCKU IPAKTUKYM
o teme "HaOmoaenus
3BE34HOTO HeOa
HEBOOPY>KEHHBIM TJIa30M C
HCIIOIb30BaHHEM
KOMITHIOTEPHBIX
MPUIIOKEHUN JIJ15
OTpe/IeTICHUS TTOJIOKEHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CesepHoro nomnymapus u
SIpKUE 3BE3/bI" WK
"HaOiroaeHUs B TEIECKOIT
JlyHbl, niaHer,
TYMAaHHOCTEHN U 3BE3AHBIX
CKoIJIeHuI"

O6o0mmenue n
cucTeMaTu3als 3HaHUH.
Ponb ¢puzuku u
aCTPOHOMUU B
9KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM,
COIIMAILHOMN U DTHYECKOU
chepax nesaTeaTbHOCTH
YyejoBeKa




147

148

Oo6o06menne u
CUCTEeMAaTH3alusl 3HAaHHH.
Ponb 1 MecTo husuku u
aCTPOHOMUU B
COBPEMEHHOMN HAy4YHOMI
KapTUHE MUpa

O0600111eH1E U
CHCTeMaTH3alus 3HaHUH.
Ponb dusnueckoii Teopun
B (opMupoBanuu
IIPEACTABICHUH O
¢bu3nvecKoil KapTUHE
MUpa, MECTO (PU3NIECKOIN
KapTUHBI MUpa B 00111eM
psily COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MIPEJCTaBICHUNA O IPUPO/Ie

149

O06001IeHne "
cucTeMaTH3alisl 3HaHUH
o teme "Kunematuka"

https://academy-
content.myschool.edu.ru/lesson/db311e81-
ab8d-4f3a-af73-f32ff388d720

150

151

O0600111eHE U
CUCTEMATHU3AlN 3HAHUN
o teme "Kunemaruka"

O60061eHue 1
CUCTEMaTHU3alus 3HAHUU
o teme "/Ilunamuka"

https://academy-
content.myschool.edu.ru/lesson/50cf1623-
1a38-4568-81d0-949e337550e4

152

O0006111eH1E U
cucTeMaTH3alus 3HaHU!




o teMe "CraTuka
TBEpAoro Tena"

153

O06o0061ieHue U
CHCTEMAaTH3aInsI 3HaHUHN
o Teme "3aKOoHEI
COXpaHEHUs B MEXaHUKe"

154

O06006111eH1E U
CHCTEMAaTH3aINsI 3HaHUH
1o Teme "OCHOBBI
MOJIEKYJISIPHO-
KMHETHYeCKoU Teopun"

155

O06006111eH1E U
CHCTEMAaTH3aINsI 3HaHUH
10 TEME
"TepMoarHAMHUKA.
TennoBwie MalIuHb"

156

O06o61enue u
CHCTEMaTH3aINsI 3HAaHUH
1o TeMe "ArperaTHsie
COCTOSIHMSI BEIIECTBA.
da3zoBbIe nIEpEXOabI"

157

158

O0600mmenue u
cUCTEMaTH3aInsI 3HaHUH
o TemMe "DIIeKTPUIECKOoe
mose"

O06o06mieHue u
cucTeMaTH3alus 3HaHUH
o Teme "IlocTosSHHBIN
AJIEKTPUYECKUM TOK"




159

O60061eHue u
CUCTEeMaTH3alusl 3HAaHUH
o teme "Toku B
pa3IM4HBIX cpenax”

160

O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUH
1o Teme "MarauTHoe
nose"

https://academy-
content.myschool.edu.ru/lesson/162cae8b-
2de9-40e7-a43e-5e70303154b0

161

PesepBHbIil ypoK.
Oo6o06menne n
cUcTeMaTu3alus 3HaHUI
0 TeME
"DeKTpOMAarHuTHas
UHIyKIUS"

162

PesepBHBIil ypok.
O06001menue u
CHCTEeMaTH3alus 3HaHUH
o Teme "MexaHndeckue
Konebanus"

163

164

PesepBHBIil ypok.
O06o0menue n
cucTeMaTH3alus 3HaHUH
0 TeMe
"DNIeKTpOMarHuTHbIE
Kosiebanus"

PesepBHBIil ypok.

O06006111EHE U
cUCTeEMAaTH3alusd 3HaAaHUN

o TeMe "MexaHnyecKue 1




3JIEKTPOMAarHUTHbHIC
BOJIHEI"

165

PesepBHBIil ypOK.
O06o0061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
o teme "OnTuka'

166

167

168

169

170

PesepBHbIil ypok.
O06o061IeHNE U
CHCTEeMaTH3alus 3HaHUI
o teme "OcuoBel CTO"

PesepBHbIil ypok.
O06006111eH1E U
cUcTeMaTu3alus 3HaHUI
o Teme "KopmyckymnsipHo-
BOJIHOBOI tyanin3m"
PesepBHBIil ypOK.
O60061eHue u
CHCTEMaTH3aINsI 3HAaHUH
o Teme "®usuka aroma"

PesepBHbIil ypOK.
O06o06mieHue u
cUCTEMaTH3aInsI 3HaHUH
o teMe "duznka
ATOMHOTO SIApa U
AJIEMEHTAPHBIX YaCTHIL"

Pe3zepBHblii ypok.
O06001menue u
cucTeMaTH3alus 3HaHU!
o TeMe "DIEeMEHTHI




actpopuzuku”

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170

16




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 11 kimace/ Kacesnos B.A., O6mmecTBO ¢ orpaHUYeHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akuinoneprnoe odiectBo «M3aaTenbeTBo
«IIpocsemieHue»

®dusuka, 10 knace/ Kacesanos B.A., O011ecTBO ¢ OrpaHMYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aarenbcTBO

«ITpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI IUIS1 YUUTEJIA

1. ®uzuka. Yraoyosnennsiit ypoBeHb. 10 kinacc. Merogudeckoe nocooue (aBrop B.
A. KacbsiHOB).

2. ®uzuka. ba3zoseiit u yriyonenHsit ypoBuu. 10 knacc. Tetpaap as
nabopaTtopHbixX paboTt (aBTopsl B. A. Kacesnos, B. A. Koposun).

3. ®uzuka. 10 kiacc. JAunaktuyeckne KkapTouku-3aganus (aBTopel M. A.
VYmakos, K. M. Ymakos).

4. ®usuka. YriyoseHHbii ypoBeHsb. 11 kiace. Metonnueckoe nocodue (aBtop B.
A. KacbsHOB).

5. ®uzuka. bazoBblil u yriayoieHHnsiii yposuau. 11 kmacce. Terpanb 1

nabopaTtopHbix pabot (aBTopbl B. A. Kacesaos, B. A. Koposun).



6. ®usuka. 11 knace. lunaktudaeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. YmakoB).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/collection ®u3uka: Komnekius Poccuiickoro
00111e00pa30BaTEILHOTO TIOpTAaJIa

http://experiment.edu.ru DneMeHTBI: TOMYJISPHBIA CalUT O PyHIAMEHTAIEHOM
HayKe

http://www.physics.ru OTkpeIThIil KoJuTeK: DH3MKa

http://kvant.mccme.ru KBaHT: Hay4HO-TTOMYJISIPHBIN (PHU3UKO-MATEMATHICCKHIA
KypHaI

http://physics.i0s0.ru OTkpbIThIH KoUTeHK: PHU3HKa. DKCIIEPUMEHT
http://demo.home.nov.ru Mup ¢usuku: nemoHcTparuu GpU3HIECKUX
IKCIIEPUMEHTOB

http://www.physics-regelman.com OGyuaroriue TpeXypOoBHEBbIC TECTHI 110
¢dbusuke: cait B.W. Perenpmana

https://sfiz.ru/ Hayunas gusuka 11t MIKOJLHUKOB
http://barsic.spbu.ru/wwwi/tests CamorecTipoBaHHE MKOJILHUKOB 7-11 KIaccoB u
aOUTYpUEHTOB M0 (PUBHKE

http://barsic.spbu.ru/wwwi/tests TepmoarHaMHKa: 3IEKTPOHHBIN YYEOHUK IO

busuke



http://teachmen.csu.ru ®usnkam — npenogaBaTeNIsIM U CTYACHTaM
http://phys.rusolymp.ru Ommmmuans! o ¢pusuke Beepoccuiickas omumnuaa

HIKOJILHUKOB TIO (pr3HKe






