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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YpOBHE CpelHEero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHHHA W TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTelbHON mporpammbl, npencraBieHHbix B ®I'OC COO, a Ttakke ¢ yd€Tom
¢benepanbHOl paboueil MporpaMMbl BOCIUTAHWS W KOHIICTIIMH TPENOJaBaHHUs Y4eOHOTO
npeamera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®Denepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copneprxanue mporpammbl 1Mo (U3MKE HANpaBiIeHO Ha (OPMHPOBAHME ECTECTBEHHO-
HayyHOM KapTuHbl Mupa oOyuaroumuxcs 10—-11 kmaccoB mpu oOyueHHMHM HMX (QHU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JAEATEIbHOCTHOrO mnojaxoja. I[Iporpamma mo dusmke
cootBercTBYeT TpeboBanusM OI'OC COO k nmiuaHUpyeMbIM JUYHOCTHBIM, NMPEAMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTaM OOy4eHHMs], a TAK)KE YUUTHIBA€T HEOOXOIMMOCTh peaan3aluu
MEXIPEIMETHBIX CBsI3€ll (PU3UKU C €CTECTBEHHO-HAyYHBIMHM Yu4eOHBIMU IMpenMeramu. B Helt
OTPEENSAIOTCd OCHOBHBIE 1€IM U3ydyeHUs (U3MKKM Ha YpPOBHE CpeIHero oOIiero
oOpa3oBaHus, IUIAHUPYEMble pE3yJIbTaThl OCBOEHHMS Kypca (U3MKU: JTUYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [UIaHUpyEMblEe pe3yJbTaThl OCBOEHHUS Kypca (u3MKuM Ha 0a30BOM YpOBHE, B TOM

qHclie IpeIMETHBIE PE3YIbTAThI IO TOJaM 00y4YeHHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay Mo rojaM o0ydeHusl.

dusnka Kak Hayka O HambOojiee OOIMX 3aKOHAX MPUPOBI, BBICTyMAas B KayeCTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUUH 00
okpyxatomeM mupe. LIkompHBINA Kypc QU3MKH — CHCTEMOOOpa3yIOUIUid sl €CTECTBEHHO-
HAy4YHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB
W SIBJICHUH, W3y4aeMbIX XUMHUEH, Ouosorued, ¢uzmdeckoil reorpadueil W acTpOHOMHEH.
Hcnonb3oBaHne M akTUBHOE NpUMEHEHUE (DU3MUYECKUX 3HAHUU OMpeNeNsieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCAa, IMOJY4YEHHs] HOBBIX MATE€pUAJIOB C 3aJaHHbIMU CBOMCTBaMM M Jpyrux. M3ydeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronuxcsa, B (opMupoBaHHE YMEHUN MNPUMEHATh HAy4YHBIA METOJ MO3HAHHUS IpU
BBITIOJIHEHUH UMU Y4EOHBIX UCCIIEI0BaHUN.

B ocHOBy kypca (pu3uku ansi ypoBHSI CpEeAHETo 0OIIero oO0pa3oBaHUs MOJIOKEH Pl
nJed, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLMIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW Kypc SIBISIETCS JOTUUYECKH 3aBEPIIEHHBIM,
OH COJEPXUT MaTepuall U3 BCeX pa3/ieioB (U3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUYECKOM,
TaK U COBPEMEHHOU (U3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hel MaTepuan Kypca (U3HKH OObEIUHEH
BOKpYT (usuueckux teopuil. Benymum B kypce siBisieTcss popMUpoBaHUE MPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE€  peanu3anus  mpeanosaraeT — MCIOJIb30BaHUE
T'yMaHUTapHOTO MOTeHIMana (PU3MUECKON HayKH, OCMBICIIEHUE CBS3H DPAa3BUTHS (DU3HUKH C
pa3BUTHEM OOLIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU
poOIeMaMHu.

Hoes npuxnaonou wmanpasnennocmu. Kypc GU3MKU TpeanojaraeT 3HaAKOMCTBO C
IIMPOKUM KPYrOoM TEXHHYECKHX U TEXHOJOTMYECKUX TPUIIOKEHUI HM3YyYEHHBIX TEOPHM U
3aKOHOB.

Hoes sxonoeuzayuu peamusyeTcs MOCPEICTBOM BBEACHUS DIIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX SKOJIOTHYECKHM Mpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM



TEXHUKH W  TEXHOJOTHH, a Takke OOCyKIeHHs mpolieM  parroHaIbHOTO
MPUPOJIOTIONIE30BAHUS U KOJIOTHYECKON 0€30I1aCHOCTH.
CrepXHEBBIMH dJIEMEHTaMU Kypca (U3UMKU Ha YpPOBHE CPEIHEro oomero oopazoBaHus
SABIISIIOTCS (pu3UUecKue Teopuu (PpopMHUpOBaHHE MPEICTABICHHNA O CTPYKTYpE MOCTPOCHUS
¢u3nveckoil Teopuu, posr (GyHAAMEHTAIBHBIX 3aKOHOB W TPHHIUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJIE, TPAHNUIIAX TPUMEHUMOCTH TEOPUH, /ISl ONMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOLIECCOB).
CucTeMHO-IeATETbHOCTHBIM MOAX0A B Kypce (DM3HKH pealiu3yeTcsi MPexJe BCEro 3a
CuéT OpraHu3aIH SKCICPUMEHTAIBHON esSTeTbHOCTH oOydatommxcs. /s 6a30Boro ypoBHs
Kypca GU3MKA — O3TO HCIOJIB30BAaHME CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
9KCIEPUMEHTOB U JJAOOPATOPHBIX paboOT, KOTOPhIE B MporpamMme mno (pusnke oObEAMHEHHI B
oOmMi CIMUCOK YYECHHUYECKMX NPAKTHYECKUX paboT. BeimeneHwe B yKazaHHOM IepedHe
na0opaTOpHBIX PadOT, MPOBOJUMEIX Il KOHTPOJISI M OIICHKH, OCYIIECTBIISIETCS YIaCTHUKAMU
00pa3oBaTeNIbHOTO TIPOIIECCa HMCXOJl W3 OCOOCHHOCTEW TUTAHHUPOBAHUS W OCHAIICHUS
kabuaera ¢Qusuku. Ilpm sTOM oOOecmeunBaeTcsl OBIAJCHHWE OOYUYAIOIIMMUCS YMEHUSMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS, MCCIECOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIWYHH U
MTOCTAHOBKY OITBITOB TTO MIPOBEPKE MPEI0KECHHBIX THIIOTES.
Bonpmoe BHUMaHHE yaesieTcsl PEIICHUI0 PAacYETHBIX M KadeCTBEHHBIX 3amad. [lpum
ATOM ISl PacYETHBIX 3a7ad MPUOPUTETOM SIBIISTIOTCS 331a4M C SIBHO 3aJaHHOW (PH3MUYECKON
MO/IENBIO, TIO3BOJISIFOIIINE TPUMEHSTh N3y4eHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO
paszgena Kypca, Tak ¥ MHTETPUPYS 3HAHHS M3 Pa3sHBIX pa3nesioB. J[is KadecTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIITIOTCSl 3a/laHUSI HAa OOBSICHEHHE MPOTeKaHWS (DU3WYECKHUX SIBICHUH W
MIPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyroiue BeIOopa (GU3NIECKO MOACTN ISl CUTYaIluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ tpeboBanusiMu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHnI0 yd4eOHOTO Tporiecca 0a30BBIM ypoBEHb Kypca (PM3WKH Ha YpOBHE CpPEIHETO
o01rero oopazoBaHMsl JOJDKEH M3Yy4aThCs B YCIOBUSAX MPEAMETHOTO KaOWHETa (DU3UKH WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa TMpEAMETOB EeCTEeCTBEHHO-HAayyHOro IMKia. B
kabuHeTe (UBUKH JOJDKHO OBITH HeoOXxoaumoe mabopaTopHOe O0OOpYIOBAHHUE IS
BBITIOJIHEHUS] YKA3aHHBIX B IporpamMme mno (pu3MKe YYEHHYECKHX MpPaKTHUYECKUX paboT u
J€MOHCTpPAIMIOHHOE 000PYAOBaHHUE.
JlemoHcTpalmoHHOEe 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C MPHUHIIMIIOM
MUHUMAaJIbHON JOCTATOYHOCTH U OOECIeYMBAET MMOCTAHOBKY MEPEUMCICHHBIX B MpOTpaMme
1o (pU3HKE KIFOYEBBIX JEMOHCTPALMNA JUIsl UCCIIEOBAHMS U3y4aeMBIX SIBIICHUH U MPOLIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGoparopHoe 00opyI0OBaHUE Ui YUEHUYECKUX MPAKTUYECKUX paboT popMupyercs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB U 00ecreyrBaeTcsi B pacuéTe OJJHOr0 KOMILUIEKTa Ha ABYX
oOyuaronuxcsa. TemaTHueckue KOMIUIEKTBI JIa0OpaTOPHOro 00OpPYAOBaHUS JIOJIKHBI OBITh
MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAIOTOBBIX M HU(POBBIX MPHOOPOB, a TAaKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpATOPHil.
OCHOBHBIMH HEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
e (opmupoBaHue HMHTEpeca U CTPEMIICHHUA OOY4YaIOUIUXCS K HAydHOMY H3Yy4EHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJe TMO3HaHUS H (OPMUPOBAHUE
HCCIIEIOBATENIHCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHME HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4eHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTANIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue yYMEHHI OOBSCHITH SBJICHUS C HCIOJIb30BAaHHEM (PU3MUECKHUX

3HAHWI U HAYYHBIX JOKA3aTENbCTB;

e (QopmupoBanue mpeAcTaBIeHUH O ponud GUIMKA JUIA  PA3BUTHS  JIPYTHX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.



JocTikenne 3THX Ieneld o0ecrneynBaeTcsl peleHueM CIeIyIOIUX 3a1ad B Iporecce
u3yudeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0miero o0pa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HaHMKW 00 O0O0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYas  MEXaHHUKY, MOJICKYJSIpHYIO  (DU3HKY,
AIIEKTPOMHAMUKY, KBAHTOBYIO (DH3UKY U DJIEMEHTBI acTPO(PH3UKH;

¢dbopMupoBaHHEe YMEHHHA MPHUMEHSATh TEOPETUYECKHE 3HAHUSA i OOBSICHEHUS
(¢U3NYeCKUX SBICHUH B TPUPOJE W JUIA TPUHATUS TMPAKTHUECKUX PEIICHHH B
MOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHHUSI PA3IMYHBIX 3a/ad C SBHO 3aJaHHON (hu3HYecKoi
MOJIENIBIO, 3ajay, IOJPa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3JaHue (HU3UUYECKOI
MO/JICNH, a/IEKBaTHON YCIIOBUSIM 3a/1a4H;

MOHUMaHUe (PU3MYECKUX OCHOB U NMPHUHIIUIIOB JICHCTBHUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS Ha OKPYKAIOIIYIO CPENY;

OBJIAZICHWE METOJAMH  CaMOCTOSITEIbHOTO  IUTAHUPOBAHUS W MPOBEICHUS
GU3NYECKUX  DKCIEPUMEHTOB, aHalM3a H  HMHTEPIpeTaluud  WHPOPMAIHY,
OTIpEIeNIeHNs IOCTOBEPHOCTH TTOTYYEHHOTO PE3yIbTaTa;

CO3/IaHWE YCIOBHHA JUIA DPa3BUTHS YMEHHHA IPOEKTHO-HUCCIIEIOBATEILCKOM,
TBOPYECKOM AESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIid YpOBEHB) HAa YPOBHE CpPEeIHETO OOIIero oopa3oBaHus
otBouTCs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacos (2
gaca B HEJIEIIO).

[Ipennaraemsplii B nmporpamme mno (Qpusuke NnepeyeHb J1aOOPaTOPHBIX U MPAKTHUECKUX
paboT sBISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAeT BBHIOOP MPOBEACHUS J1a0OPaTOPHBIX

pabot

W ONBITOB C YY46TOM UWHIMBUIYaAJTbHBIX  OCOOCHHOCTEH  OOYyJaromiuxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOIO MIO3HAHUS

®usuka — Hayka o npupoje. Hayuneie meToasl o3HaHUA OKpysKawoero mupa. Pois
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pHU3HKE.

MogenupoBanue (GU3MUECKUX SBICHHA H TpoleccoB. HaydHble T'HIOTE3BI.
@®u3nyecKkue 3aKOHbI U TEOPUU. ['paHUIIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHIMN
COOTBETCTBHUSI.

Pons u mecto ¢usuku B pOpMUPOBAHMU COBPEMEHHOM HaydHOM KapTHUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble ¥ IM(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe aBmwkeHne. OTHOCHTEILHOCTh MEXaHHMYECKOTO MBIKeHHS. (Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHssT CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOCKIIMU HA OCHU CUCTEMBI KoopAuHAT. ClI0KEHUE TIepEeMEeIeHUM
U CJIOKEHHE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABMXEHUE. |'padKu 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMEILIECHUS] MATEPUAIbHON TOUYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBmwkeHue. JIBUKEHHE MATEPHAIBHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM MO0 MOJYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHEWHass cKopocTh. [lepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMHuTeNnsHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE NPUMEHEHHUE: CHUJAOMETP, JBHUKECHHE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UIUTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocT npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOLIEHUA ~ MEXAYy  NOYTAMH, [POWJIEHHBIMU  TEJIOM  3a

[IOCJIEI0BATENIbHBIE PAaBHbIE IPOMEXYTKHM BPEMEHU MPU PABHOYCKOPEHHOM JBW)XEHUHU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBukeHUs apuKa B BA3KON KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepseiit 3akoH Herorona. HMHeprumansHbie
CHCTEMBI OTCUETa.

Macca tena. Cwna. IlpuHnmn cynepnosunuu cui. Brtopoit 3akoH HerotoHa ams
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (moxosi, ckoybxenusi, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJNBKEHHS H cwia TpeHus mokos. Koadpdumument tpenus. Cuma
CONIPOTHUBIICHUS MPU ABUKEHUU TeJIa B )KUJIKOCTU WJIH rase.

[ToctynaTensHOE U BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpaimieHus. [lmedo cuubl. YcCioBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTpOWCTBAa W MPAKTUUECKOE MPUMEHEHHE: TMOIIIUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIiH.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B TIPYKHUHE M PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuil paBHOBECHs TBEPAOTO Tella, MMEIOIIErO OCh BPAILEHUS.

Tema 3. 3akonbl COXpaHeHUs 6 MEXAHUKE

NmMmnynbc MarepuanbHOW TOYKH (Tea), CHUCTEMbl MaTEepHANIbHBIX TOYEeK. Kmmynbe
CHJIBI M U3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHeHUsl UMIyibca. PeakTuBHOE TBUKEHHE.

Pabota cunpl. MOIIHOCTE CHJIBL.

Kunerndeckast 2Heprus MaTepHaibHON TOUKH. TeopeMa 00 M3MEHEHHH KHHETHYECKOU
SHEpruu.

[lorenumansHas oHeprus. [loTeHuuanbHas sHeprus ymnpyro jaehopMHUPOBAHHOMN
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3HU MOBEPXHOCTU 3eMIIH.

[ToTeHnmanpHbple U HEMOTEHIUANbHBIE CHIIbL. CBs3b paOOThl HEMOTEHIIMAIBHBIX CHUII C
W3MEHEHHEM MEXaHMYECKON SHEpruM CHCTEMbI Tesl. 3aKOH COXpPAaHEHHUS MEeXaHWYeCKOU
SHEpPruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuyeckne ycTpoilcTBa U MPAKTUYECKOE MPHUMEHEHHE: BOJOMET, KOMEP,
MPYKUHHBIA TUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHHMYEeCKOW SHEpruu Tela Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nes 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOPUM M UX OIBITHOE
oOocHoBaHue. bpoyHoBckoe npmxenue. Judpdysus. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS



4yacTHUI[ BellecTBa. MoJenu CTpOEHUs ra3oB, XUIAKOCTEH W TBEPABIX Tel M OOBICHEHHE
CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pasmepsl Mojekyn. KonamuyectBo
BemiectBa. [loctosinnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHI
uJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHell KUHETUYECKOW SHEPruu
TEIUIOBOTO JBWKEHUs dvacTull rasza. [llkama temmnepatryp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasuenue Menneneesa—Knaneitpona. 3akon [anberona. M3ompouecchl B uieaibHOM ra3e ¢
MMOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ padudeckoe MPEICTaBICHUE HM30IMPOIIECCOB:
U30TEpPMa, U30X0pa, u300apa.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITh, JTOKAa3bIBAIONIME JIMCKPETHOE CTPOCHHE BEIIeCTBA, (oTorpaduu MOJEKYI
OPraHNYEeCKUX COCTMHECHU M.

OneIThl 0 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHSIL.

Mopenb, WUTFOCTPHUPYIOIIAs TPUPOTY JABIECHUS ra3a Ha CTEHKH COCy/a.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHFHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3/yXa B KJIIACCHOM KOMHATE HAa OCHOBE M3MEPEHHH 00bEéMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/y TApaMETpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoaunamuyeckas cucrema. BHyTpeHHSI1 SHEPTHUS TEPMOJIUHAMUYECKON CUCTEMBI U
cnocobbl e€ wu3meHeHus. KommuectBo Temnotel W pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOI'0 HJEAJIBHOIO rasza. Buupl Temionepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS,
M3JIy4eHHE. Y IeJbHas TeIJI0EMKOCTh BenlecTBa. KoInyecTBO TEmIOThI P TEIUIONEpeaaye.

[Tonsitne 06 ammabarHom mpouecce. [lepBbiii 3akoH TepmoauHamuku. [IpuMenenue
MEepBOro 3aKOHa TEPMOJMHAMUKH K u3omponeccaM. ['paduueckas mnTeprnperarusi padoThl
rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B PUPOJIE.

TeroBbie Mammubl. [lpuHnuner gelicTBus TemaoBbiXx MamuH. [IpeoOpazoBaHus
SHEPruu B TEIUIOBBIX MamnHax. KosdduuueHt mnonesHoro AeHCTBUS TEIMJIOBON MaIIMHBI.
Hukn Kapuo u ero kxod3p@uuMeHT MONe3HOro AEHCTBUA. ODKOJIOTUYECKHE MPOOIEeMbI
TEIJIOPHEPTEeTUKH.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHME: JBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpPEHHEW SHEPrUH Tela MPHU COBEPIICHUH PAOOTHI: BBUJIET MPOOKU U3
OYTBIJIKM TOJ] ACWCTBUEM CXKAaTOro BO3/yXa, HarpeBaHue 3dupa B JATyHHOU TpyOKe MyTEéM
TpeHHs (BHUIC0IEMOHCTpAIIUS).

N3meneHnne BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mopenn mapoBoil TypOWHBI, JBUTAaTeNss BHYTPEHHErO CropaHus, pPeaKTHBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[MapooOpazoBanne wu KoHAcHcanus. Vcnapenue wu kureHue. AOCONIOTHasS U
OTHOCHUTENIbHAsl  BJIAXKHOCTb  Bo3ayxa. Haceuuenselii map.  YaenbHas — Temora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhI KUIIEHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdnble Tena. AHU3OTPOINHUS CBOMCTB
kpuctayioB.  Kugkue  kpuctambsl.  CoBpeMeHHble  Marepuanbl.  IlnaBienue u
KpUcTayuIh3anus. Y aenbHas TerioTa miasiaeHus. Cyomumanus.

YpaBHEHHE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoHCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU TIOJYyYEHUS COBPEMEHHBIX MAaTe€pUaioB, B TOM 4YHCIIE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX M1aPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus M MJaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pasznea 4. DuexkTpoamHammuka

Tema 1. dnekmpocmamuka

DNeKTpu3anusa Tel. OJJNEKTpUYecKui 3apsan. JlBa Buaa SIEKTPUYECKUX 3apsJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodedHbI 3JIEKTpUYECKHM  3apsl.
DnekTpuyeckoe mnoJie. Hanpspk€HHOCTh anekTpuueckoro mojd. [IpuHmun cyneprno3unuu
ANEKTPUYECKUX MoJIeh. JINHNM HanpsKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabota cun osnekrpocratmyeckoro monsa. [lorennuan. Pa3HOCT TMOTEHITMANIOB.
[IpoBogHMKM W  JHUPJEKTPUKH B IJIEKTPOCTATUYECKOM  mose.  JludneKkrpudeckas
MIPOHUI[AEMOCTb.

OnektpoéMkocTb. KoHzmeHcarop. D1eKTpOEMKOCTh TNIOCKOIO KOHAECHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoONCTBA U NMPAKTHYECKOE MPUMEHEHHE: JJIEKTPOCKOIL, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUSA SJIEKTPOMETpA.

B3anmoelicTBre Ha3EKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATUUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAM IUIACTHH,
PAcCTOSTHUSA MEKIy HUMH U TUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa. McTouHuku
Toka. Cuia Toka. [TocTosHHBIN TOK.

Hanpsioxenue. 3akon Oma it ydacTka 1emnu.



DneKTpuyecKoe COIIPOTHBJICHUE. VY nenpHOE COIIPOTHBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabora snekrpuyeckoro Toka. 3akoH Jlxoyms—JIeHnia. MOIIHOCTh 3IEKTPHYECKOTO
TOKa.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma
JUIS TTOJTHOM (3aMKHYTOH) aiekTpuyeckoil uenu. KopoTkoe 3aMblkaHue.

DONeKTpOHHAas MPOBOAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COINPOTUBIICHUS
METaJJIOB OT TemnepaTypbl. CBepXIPOBOIUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IpPUMECHAs IMPOBOJUMOCTH MOJIYIIPOBOHUKOB.
CgpoiictBa p—Nn-nepexoaa. [TomyrnpoBoiHUKOBbEIE TPUOOPBHI.

DneKTpUYecKuil TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIIEKTPOJIN3.

OnexTpuueckuil TOk B razax. CaMOCTOSITENbHBII M HECaAaMOCTOATENbHBIN pa3psij.
Momnnus. ITnazma.

Texnuueckne yCTpoHCTBa W MPAKTHUYECKOE NPUMEHEHHUE: aMIEpPMETp, BOJBTMETP,
peocTar, HMCTOYHHUKH TOKA, JJIEKTpOHArpeBaTelbHble MPUOOPHI, 3SIEKTPOOCBETUTEIbHbBIE
puOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIN THOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTb CONPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe n3mepenue >neKTpoaABKYIIeH criibl. KopoTKoe 3aMbIKaHHUE rajlbBAaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTro COeAMHEHUS PE3UCTOPOB.

N3mepenue dSnEKTpOABMXKYIIEH CHJIBI HUCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Habmonenue snextponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocyImiecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Medsicnpedmemuule noHsmus, CBI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHMSL:
SBJICHUE, HAyYHBIH (akT, THIOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIOJCHHE,
SKCIIEPUMEHT, MOJCIIMPOBAHNUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CHUCTeMbl ypaBHEHHH, IuHeiiHas ¢yHKuus, mapadona,
runepOona, ux TpaduKd M CBOICTBA, TPUTOHOMETpHYECKHE (YHKIMH: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI U UX IMPOEKLHU
Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonocus: wmexanudyeckoe JBUKEHME B JKUBOW mpuponae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB (BHJABI TEIJIONeEpenayd, TEIIOBOEe paBHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B )KUBOU MIPUPO/IE.



Xumusa: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, YKUAKOCTEW U Ta3o0B,
JIEKTPUYECKHE CBOWCTBA METAIJIOB, AIEKTPOIUTHYECKAs TUCCOLMALINSL, TAJIbBAHUKA.

T'eozpaghus: BNaXXHOCTH BO3/lyXa, BETPHI, OapoMeTp, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE [BWKEHUM C HUCIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHMKE, MOAIINIHUKY, UCIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE
(pakera, BOOOMET U Jpyrue), IBUraTeslb BHYTPEHHEr0 CropaHus, napoBasi TypOuHa, ObITOBOM
XOJIOIMJIBHUK, KOHJIUIMOHEP, TEXHOJOTUU MOJIYYEHHS] COBPEMEHHBIX MATE€pHAJIOB, B TOM
YyCc/ie HAaHOMAaTEepUalIOB, U HAHOTEXHOJIOTHUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN TPUHTEP, JJIEKTpOHATrpeBaTeIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPOMazZHUMHAA UHOYKYUA

TlocTosgunple MarHuUTEL. B3anMopaelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrtop MmarHuTtHOM wuHAYKIMH. [IprHOMIO Ccynepno3suuyMyd MarHUTHBIX moJied. JImHuM
MarHUTHOM MHAYKIKUK. KapThHa TMHUNA MAarHUTHOW MHIYKIIMHU TOJISI IOCTOSTHHBIX MarHUTOB.

MarunuTHO€ 1MoJjie MPOBOJHMUKA ¢ TokoM. KapThHa TMHUN WHAYKIIUA MarHATHOTO TOJIS
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYITKH C TOKOM.
OnbiT Opcrena. BzanmoericTBrue MpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna Jlopenma, €€ MOayJdb W HampapjieHue. J[BHKeHUE 3apsiKEHHOM 4YacTHIbl B
OJIHOPOJIHOM MarHuTHOM moJjie. Pabora cumsl Jlopenna.

SIBnenne srekTpoMarHUTHOM HHAYKIMU. [IOTOK BEeKkTOpa MarHUTHOMW WHAYKIIUH.
DJIEKTPOABMIKYILAs CUJIa MHAYKIIMU. 3aKOH JIEKTpoMarHuTHOM nuaykunu dapanes.

BuxpeBoe anekTpuyeckoe moJie. DIEKTPOABIKYIIAsA CUJIa UHAYKIIMU B MPOBOJHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuaykTuBHOCTE. SIBI€HHME CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CHUJIa CAMOUHIYKIIUH.

DHEeprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckre yYCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, 3JEKTPOJBUIATENIb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUIL, WHAYKIIMOHHAS
MeYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TOJIAL.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCUMOCTh  3JIEKTPOJBWKYILIEH CHJIBI HHIYKIMU OT CKOPOCTH HW3MEHEHUs
MarHMTHOTO IOTOKA.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIS KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.



HccnenoBanue sBIICHUS 2JIEKTPOMAarHUTHOW MHTYKIUU.

Pa3nes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenpuas cucrema. CBoOomHble MexaHWUeckue koiiebanus. ['apmMoHMYeckue
konebanusa. [lepwon, wacrora, amrumTyaa u ¢asza koneOaHuid. IIpyXKWUHHBI MasTHHK.
MareMaTHYeCK1il MasTHUK. Y paBHEHHE FapMOHUYECKUX Konebanuid. [IpeBpamienne sHeprun
IIPY FrapMOHUYECKUX KOJIeOaHUSX.

KoneGarenbubiit koHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHWYeCKUMHU U DJIEKTPOMAarHUTHBIMU
konebanusmMu. @Popmyna TomcoHa. 3akOH COXpaHEHHS DOHEPrUM B  UJICAIBHOM
KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxamomux KojeOaHusX. BbIHYXJICHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyX1€HHbIE 37IEKTPOMarHUTHbBIE KOJIEOaHHUS.

[lepemennbiii Tok. CHHYyCOWJANIbHBIN TNEpeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEMCTBYIOIIEEe 3HAUEHNE CUJIbI TOKA U HAPSIKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTPEOICHUE IIEKTPUUECKOW IHEPTHUH.
DKOJIOTHYECKHE PHUCKU TpHU TMPOU3BOJACTBE AJIEKTpodHepruu. KynbTypa HCIOJIb30BaHUS
AIIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HMU.

TexHnuecKkre yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: SJIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB — KojeOaTeNbHOM  cUCTeMbl  (MPYXKUHHBIA WK
MaTeMaTU4YECKUN MasTHUK).

HaGnronenue 3aryxaronux Kojie0aHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHMS.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HANpsDKEHUS OT BPEMEHH) UL
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mpH MOCIEN0BATENBHOM COCIMHEHUN PE3UCTOPA, KATYIIKH MHIYKTHBHOCTU
U KOHJIEHCATOopA.

Monens JINHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCHUMOCTH IIEpUOJia MajlblX KojeOaHWH rpy3a Ha HUTH OT JJIUHBI
HUTHU U MacChl rpysa.

HccnenoBanue INepeMEHHOrO0 TOKa B LENU M3 IOCIENOBATENIbHO COEOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMmMHbIE 60JIHbL

MexaHnyeckue  BOJHBI,  ycinoBus — pacnpoctpaHeHus.  Ilepumon.  Cxopocth
pacripocTpaHeHus U JyiuHa BosHbL. [lomepeunsie U mpozosbHble BosiHbL. MHTEphepeHuus u
IU(paKus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI U3JIy4€HUS IEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHtauus BektopoB E, B, V B snektpoMaruutHo# BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXEHUe, MpesiomiieHue, noispusauus, audpaxuus, uatepdepenuus. CkopocTb
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 27IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Pagnonokanms.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEJIbI.



TexHuueckue ycTpoHCTBa U IPAKTUYECKOE IPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIABTPa3BYKOBasi JUarHOCTHKA B TEXHUKE M MEIULMHE, pajap, paIuoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Koneb6umomeecst Teno Kak HCTOYHHK 3BYKA.

Habmonenue otpaxxeHus U nIpeaoMIICHUS] MEXaHUUECKUX BOJIH.

Habnronenune narepdepeHnny u qudpakiiui MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habntonenue cBsi3u T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYZOW W YacTOTOM
KoJIeOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJH: OTPa)XXCHHE, MPEJIOMIICHUE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmosHEHOE pacHpOCTpaHEHHE CBETAa B OJHOPOTHOM
cpexe. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI oTpakeHus cBeta. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKaJe.

[Ipenomiienne cBera. 3aKkOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN TIOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroja MmojaHOro BHYTPEHHETO
OTpa)KEHHUS.

Hucnepcus ceera. CioxxkHbli cocTaB 6enoro csera. L{ser.

Cobuparonue u pacceuBarouiue JuH3bl. ToHkas nuH3a. DOKycHOE paccTosiHHE U
ONTHYECKass cujia TOHKOW JuH3BL. [locTpoeHne w300pakeHUH B COOMpAIONIUX W
paccenBarouUx JUH3aX. PopMysia TOHKOHM JUH3BI. Y BEJIMUECHHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBas ontuka. UuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHUSA
HAOMIOJICHUS MaKCMMyMOB M MHUHHUMYMOB B MHTEePQEPEHUHMOHHOW KapTUHE OT JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuust ceta. [JudpaxkiuonHas pemérka. YciioBue HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaICHUU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

Texuuueckue ycTpoHCTBa U MPaKTUYECKOE MPUMEHEHME: OYKH, Jymna, ¢oToammnapar,
MPOEKIIMOHHBIN amnmnapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKa, AudpakuunoHHas
peléTKa, MoJsIpouI.

Jlemoncmpayuu

[IpsimonmHeitHOE pacnpocTpaHeHHe, OTPaKeHHE U MperoMieHue cBeta. OnTuyeckue
MPUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOiCTB M300pakeHU B JTMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

Ha6nronenue nnrepdepeHImu ceera.

Habnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu cBeta.

[lonyuenue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yeHue crniekTpa ¢ HOMOILBIO JU(PPAKIIUOHHON PEHIETKH.

HaGnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokaszaTels NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

HaGnronenue nucnepcun cBeta.



Pa3nes 6. OcHOBBI cClIeMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panuibl IPUMEHMMOCTH KJIACCUYECKOM MeXaHHUKU. [locTynaTsl cienualbHON TEOpUn
OTHOCHUTEJIBHOCTU: HHBAPUAHTHOCTb MOJYJIS CKOPOCTHM CB€Ta B BaKyyMe, [IPHUHIIMII
OTHOCUTEJILHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JJIEHUE BPEMEHU U COKPALLEHUE JTUHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpnen 7. KBanToBast pusuka

Tema 1. Dnemenmul K6AHMOBON ONMUKU

®oronsl. Popmyna [lnaHka cBs3u sHepruu (GOTOHA C €ro 4acToTod. DHEprus u
UMITYJIbC (OTOHA.

OtkpeiTne u wuccnegoanue @orordpdekra. Onbitel A. I'. CrosieroBa. 3aKOHBI
dbotorddexra. VYpaBHenue OiunmTeiHa a1 pororddexra. «KpacHas rpaHuna
dboTtorddexra.

HaBnerune cBeta. OnbiTe! [1. H. JIeOGenena.

XHWMHYECKOE IEHCTBUE CBETA.

TexHuueckre yCTpONCTBA M MPAKTUUYECKOE MTpUMEHEHHe: (OTOIIEeMEHT, (HOTOIATIHK,
CoJIHeUHas OaTtapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHIHETO GOTOIPPeKTa.

CBeTOINOI.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnwiTel Pesepdopra mo paccesauro o -yactuil. [Imanerapaas
Mojienb aroma. [loctynatel bopa. M3nydenue u nornomienrne GOTOHOB TP TMEPEX0JIe aToMa
C OJHOTO YPOBHS 3HEpru Ha Apyrod. Buasl cnexktpoB. CHeKTp ypOBHEH SHEpPrUu atoMa
BOJIOpOJA.

BousHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KopnyckyasipHO-BOJHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOWCTBAa M IPAKTUYECKOE IMPUMEHEHME: CHEKTpPaJbHbIM aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Hab6nronenue nuHeHYaToro CriekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI,  JOKAa3bIBAIOIIME  CIOKHOCTh  CTpoeHus  sanpa.  OTKpbITHE
pamuoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocTaBa pagloaKTHUBHOTO
u3nyueHusi. CBoiicTBa anb(da-, OeTa-, raMma-u3IydyeHUs. BiusHHEe paJuoaKTHBHOCTH Ha
YKUBbBIE€ OPTaHU3MBI.

OTkpeiTHE TpoTOHA U HelTpoHa. HyknonHas mopnens sapa ['eiizenOepra—lBaneHko.
3apsin anpa. MaccoBoe uucio saapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amMMa-uzmydeHwue.
3aKkoH paJIMOaKTUBHOTO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Macchl siipa.



SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepusiii peakrop. TepmosinepHbiii cunTe3. IIpoGiieMbl ¥ MEPCIEKTUBHI SACPHON
SHEPreTUKU. JKOJIOTMYECKUE aCIEKThI AEPHOI 3HEPTrEeTUKU.

OnemeHTapHble yacTULbl. OTKpPBITHE IO3UTPOHA.

Metoabl HAOMIOACHHUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EquHCTBO hr3ndeckoii KapTHHBI MHpa.

TexHuueckue yCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHWE: JO03UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadpusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHA acTpoHoMHUU. [IpukiagHOe W MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3ausl, spKue 3BE3/1bl, TUIAHETHI, UX BUANMOE JIBUYKCHHUE.

CoiiHeuHas cucrema.

Counnie. ConHeuHasi akTUBHOCTb. MctounHuk sHeprum CosHua U 3BE3N. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKH. [lmarpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
TJIaBHOM TMOCTEA0BATEIBPHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JUIsl 3BE3] TIABHOU
MOCJIeI0BaTeIbHOCTH. BHyTpenHee ctpoenne 3BE3n. COBpEMEHHBIC TMPEACTABICHUS O
MPOUCXO0KACHUU 1 3BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mnuneunsiii [1yte — Hama [Nanaktuka. [lonoxenune u asuxkenue CosHna B [Nanaktuke.
Tuns! ranaktuk. Paguoranaktuky u kBazapbl. YEpHbIE IBIPHI B SIpax TajJakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pa3z6eranue ramaktuk. Teopus
Bosbiioro B3peiBa. PemnkToBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewénnpie npoOieMbl aCTPOHOMUU.

Yuenuueckue nabnooernus

Habmionenuss HEBOOPYKEHHBIM  TJ1a30M C  HCIOJIb30BAHUEM  KOMITHIOTEPHBIX
MPWJIOKEHUN [UIsl ONpEAeTICHHs] MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO IaTy:
OCHOBHbIE c03Be3/11s CeBEpHOro MOMyIIapHUs U sIPKHe 3BE3IBL.

Hab6mronenus B reneckon JIynsl, mianet, Mueunoro Ilyru.

O6o0maronee NnoBTOpeHne

Ponp pu3mku ¥ acTpoHOMHM B SKOHOMUYECKOM, TEXHOJIOTMYECKOW, COLMAIbHOU U
THYECKON cepax [esATEIbHOCTH 4YelOBEKa, POojb U MECTO (PHU3UKM U acCTPOHOMHUH B
COBPEMEHHOW Hay4YHOW KapTHUHE MHpa, pPOJb (U3HUecKoid Teopun B (HOPMHUPOBAHUU
Mpe/ICTaBICHU 0 GU3NUYECKON KapTUHE MUPA, MECTO (PU3MYECKONH KapTHHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHsA B 11 kiacce ocyiecTBisieTcss ¢ y4éToMm
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMAaTHUKH, OWOJIOTHUH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpedmemuule noHsimus, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO TMO3HAHMSL:
SBJICHUE, HAyYHBIH (akT, TUIoTe3a, (u3MuecKas BEIWYMHA, 3aKOH, TeOpHsi, HaOIIO/eHuE,
SKCIIEPUMEHT, MOJEINPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHHUH, TPUTOHOMETPUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPBI
U UX MPOEKIHH HAa OCHU KOOPAMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX



GyHKUIMH, TPU3HAKKA MOJ00US TPEYroJbHUKOB, ONPEAEICHUE TUIOMAIN IJIOCKUX (QHUTYp U
00béMa Tell.

bBuonoeus: snexrpuyeckue SBICHUS B KUBOU MPHPOJE, KojeOaTelabHbIC IBIKEHUS B
JKUBOU IIPUPOJE, ONTUYECKUE SIBJICHUS B JKMBOW IPUPOJE, NCUCTBHE pajualliy Ha JKUBBIC
OpraHU3MBlI.

Xumus: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PElIETKH, CIIEKTPaJIbHBIN aHaIu3.

l'eoepaghus: MarHUTHBIE TONMIOCa 3E€MIIM, 3aJ€KH MAarHUTHBIX pyd, (HOTOChEMKA
36MHOM IIOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICCHUM.

Texnonozus: JUMHMM  DJIEKTpoIepenad,  IE€HepaTop  IIEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTaTeNb, MHIYKLIMOHHAsA I€4b, pajgap, PajauONPUEMHUK, TEJIEBU30pP, AHTCHHA,
tenegoH, CBU-neub, MpoeKIMOHHBINA amnmapaT, BOJIOKOHHas ONTHKA, COJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS TTPOTPAMMBI IO ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yaebHOTO Tpeamera «Pu3uKay Ha YpOBHE CPEIHEro 00Iero o0pa3oBaHMUs
(6a30BBIi  yPOBEHB) JIOJDKHO OOCCIICUUTH JOCTHKCHHE CICAYIONIMX JHUYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS YIeOHOTO TIpeaMmeTa «Du3uKkay TOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh  OOyYaroNmUXCs PYKOBOJICTBOBAThCS  C(HOPMHUPOBAHHOUN
BHYTPEHHEN MO3WIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlWid, MO3UTHUBHBIX
BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIONIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0IIecTBa, pacHIMpEeHUE )KH3HEHHOTO OTBITA U OTIBITA JACSITEILHOCTH B TIPOIECCE peaTn3aIiuu
OCHOBHBIX HAIPaBIICHUH BOCITUTATEIILHON IEATEIBHOCTH, B TOM YHCIIC B YaCTH:

1) rpamIaHCKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKJTAHCKOH TMO3UIMM OOyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX 00IICYSIIOBEYCCKIX TYMAaHUCTHUSCKUX U JIEMOKPATHUSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECax T'PakJaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONW OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMH HHCTHTYTAaMH B COOTBETCTBHHM C HX
(GYHKIUSIMHU 1 HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOopMUPOBAaHHOCTh POCCHUICKON TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, TOCTHIKCHHSAM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM ¥ TEXHUKH,

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHUS;

CIIOCOOHOCTh ~ OILICHMBAaTh CHUTyallMl0 W TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPHEHTHPYSICh Ha MOPAJbHO-HPAaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIEC B
NESTEHBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OSCTETHUKY HAYYHOTO TBOPYECTBA,
MPHUCYIIETO PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpEC K Pa3IMUHbIM cdepaM MNpoPeCcCHOHATLHON IeATEIBHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PM3UKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymylen
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHHIO B 00IACTH (DU3HKHU
Ha TIPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYIBTYPHI, OCO3HAHHE TI00AIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYILECTBJIICHHE NEHCTBUI B OKpYXAIOIIeH cpeie Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEeIPHOCTH OSKOJOTUYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUI 110 (PHU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW JESATCIBHOCTH, TOTOBHOCTH B TIPOIECCE H3YUCHUS
(DU3HUKHU OCYIIECTBISITh MPOCKTHYIO U MCCIIEA0BATEIBCKYIO ACITCIbHOCTh HHIUBUYAIEHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITEIBHO (DOPMYITUPOBATh U AKTYAJIM3HPOBATH MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TEJIH JIEATSIILHOCTH, 33]IaBaTh TapaMeTPhl M KPUTEPUH UX TOCTIKCHUS,

BBISIBIISAITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpuBaeMbIX (DHU3HUECKUX
SIBJICHUSIX;

pa3zpabaTeiBaTh IUIAH pEMICHUS TPOOJIEMbI C Y4ETOM aHaJi3a WMEIOIIUXCS
MaTepHATBHBIX U HEMAaTEPHAITBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JCSITEIHLHOCTD, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHUSIX pPEaTbHOTO, BHPTYaJIBHOTO M
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TPU PEIICHUH KHU3HEHHBIX TIPOOIEeM.

Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:

BJIQJICTh HAYYHON TEPMHHOJIOTHUEH, KIIFOUYEBBIMU MOHITUSMHU U METOJIAMH (HU3NIECKOM
HaYyKH;

BIIQJICTh HAaBBIKAMU Y4eOHO-HMCCIIEIOBATEIBCKON M TPOCKTHOM JEATEIBHOCTH B
obmacti (DU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB
pereHus 3a1a4 (GU3MYECKOTrO COJCP KaHusl, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIQJICTh BUIAMHU JESITEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHHMS, €r0 WHTEPIPETAIINH,
peoOpa3oBaHUI0 U NMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYalHSX, B TOM YHCIE TPU
CO3/IaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISATh NIPUYUHHO-CIICIICTBEHHBIC CBSI3W W aKTyalM3HpOBaTh 3ajady, BBIJIBHTaTh
TUIOTe3y €€ pEIICHUs, HAXOIWTh apryMEHTHI IS J0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3aJaud Pe3yJbTaTbl, KPUTHYCCKH
OILICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4i B 00Pa30BaTEIILHON JICATEILHOCTH, B
TOM YHCIIE IPH U3Y4EHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS IO (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACATECIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTaTh HOBBIC UJIEH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0bI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIQJIETh HABBIKAMU TONy4YeHHUs UHopManuu (QU3NYECKOTO COJEpKaHUA U3

HUCTOYHUKOB  DPa3HBIX  THUIIOB, CaMOCTOSITENIbHO  OCYIIECTBIATH  IMOWCK,  aHaJM3,



CHCTEMATH3allMI0 W  HMHTEpIpeTanuio HH(pOpMalMM  Pa3lIMYHBIX BHAOB H  (HopM
IIPEACTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJb30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX U OpPraHM3allMOHHBIX 3a/ad C COOJIIOJIEHUEM
TpeOOBaHMN OPrOHOMHUKH, TEXHUKH OE30MACHOCTH, THTHEHBI, pPecypcocOepexeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJEpKAHHUA B PA3IUYHBIX (PopMmarax ¢ ydeTom
Ha3HA4YeHUS MHPOPMALWU U IeNEBOH ayJUTOpPHH, BBIOMpas ONTUMAIbHYIO (Qopmy
IIPEACTABIICHUS U BU3YaIU3allUH.

KoMMmyHukaTuBHbBIe YHUBEpcaIbHbIe yYeOHbIe 1eliCTBUSA:

OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKHU M BO BHEYPOUHO JI€ATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIYAIbHON paOOThI;

BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JAEUCTBUN € y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WIECHA KOJUIEKTUBA;

IIPUHUMATH II€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHPOBATH
JNEUCTBUA MO €€ NOCTUKEHHUIO: COCTABJATh IUIAH JIEUCTBUM, PACIpPENENsATh POIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh Pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh KayecTBO CBOEro BKJIaJa M KaXJOr0 y4aCTHHMKAa KOMaHIbl B 0OOLIUi
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHUSIM;

MpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENBHYIO JEATEIbHOCTh B 00JaCTH (DUBUKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS pAacUE€THBIX M KaueCTBEHHBIX 3a/ay, IJIaH
BBITIOJIHEHUSI TMPAKTUYECKOW pPadOThl C y4ETOM HUMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOUYTCHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (POPMUPOBAHHUIO M TMPOSIBICHUIO JPYAMIIMH B O0NAaCTH (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTbh KOPPEKTUBBI B JESATEIbHOCTbh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIQJIETh HAaBBIKAMU TO3HABATENBbHOM pediIeKkcuu Kak OCO3HAHMsI COBEPIIAEMBIX
JNEHUCTBUNM U MBICIIUTENIBHBIX POLIECCOB, X PE3YIHTATOB U OCHOBAHUIA;
WCIOJIb30BaTh MPHUEMBI pe(DIIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;



MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIHUOKH.

B npouecce nocTKEHUS TMYHOCTHBIX PE3YJAbTaTOB OCBOCHHS MPOTPaMMBbI IO (PU3UKE
ISl YpOBHSA cpegHero ooémero o0pasoBaHuMs Yy OOyYaloOIIMXCS COBEPLICHCTBYETCS
SMOLMOHAIBHBIA WHTEIJUICKT, IPEAIOJIAraloIii COPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIET0 CHOCOOHOCTh IOHMMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHWE, BHUJETh HANPABJICHUS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHOU CQepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMS,  BKJIIOYAIOLIETO  CaMOKOHTPOJb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IOBEACHME, CIIOCOOHOCTH aJaNTHPOBAThCA K AMOLMOHAIBLHBIM
M3MEHEHUSIM U IPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAI[UM, BKJIIOYAIOLIEH CTPEMIICHHE K JIOCTMIKEHUIO LIEIH U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh 3MOLIMOHAILHOE COCTOSIHUE APYTHUX,
YUUTHIBATH €r0 IMpPH OCYIIECTBICHUH OOILIEHHs, CIOCOOHOCTh K COYYBCTBUIO U
CONIEPEIKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOILIEHUSA C
JOPYTUMU JIOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kJacce mpeIMETHBIE pe3yJdbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MPUMEPaxX poJib U MeCTO GU3UKU B (GOPMHUPOBAHUH COBPEMEHHOM
HAayYHOW KapTUHBI MHPA, B PA3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTUYECKON
JIeITEIILHOCTH JIFOICH;

YUUTHIBaTh TPAHULIBI MPUMEHEHHUS] M3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepuaibHas
TOYKa, MHEpIMATIbHAs chucTeMa OTCYETa, abCOIIOTHO TBEPAOE TENOo, UACATBHBIN Ta3, MOACIU
CTPOEHUS Ta30B, )KUJKOCTEH U TBEPABIX TEJ, TOUCUHBII AIEKTPUUECKUIN 3aps]l IPH PEeLICHUN
buznyueckux 3auay;

pacrno3HaBaTh (pU3UYECKUE SBICHUS (TPOILECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUYECKONH TEOPUU CTPOCHHMS BEIIECTBA U 3JICKTPOIUHAMUKU:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHHUE Tell,
JIBUKEHHE [0 OKPYKHOCTH, WHEpLHMs, B3aumopeWcTtBue ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Tell MPH HarpeBaHUU
(oxymaxkaeHun),  TEIUIOBOE  paBHOBECHE,  HUCHapeHue,  KOHJACHCAlus,  IUIaBIICHUE,
KpUCTAIIIN3allMs, KHUICHHE, BJIAKHOCTh BO3/yXa, IOBBIIICHUE JAaBICHUS raza IpU €ro
HarpeBaHWU B 3aKPbHITOM COCYyIE, CBs3b MEXIYy IIapaMeTpaMH COCTOSIHHSI Trasza B
U30IpoLeccax, MMEeKTPU3alus Tel, B3aUMOICHCTBHE 3aps/I0B;

OTHCHIBaTh MEXaHMYECKOe JBIDKEHUE, UCHONB3ys  (u3nueckue  BeIUMYUHBI:
KOOp/AMHATA, MyTh, NEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMITYJIbC Tela,
KMHETUYeCKasl SHEprus, MOTEHIMalbHAs JHEPrus, MeXaHWdyeckas paboTa, MeXaHHuYecKas
MOIIIHOCTh; TPU OMHUCAHWHM TMPABUIBHO TPAKTOBATh (UIUYECKUN CMBICT HUCHOIB3YEMbIX
BETUYMH, WX OOO3HAUEHUS M EIUHUIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

ONUCHIBaTh W3YYEHHBIE TEIUIOBbIE CBOWMCTBA TEN M TEIUIOBBIE SIBJICHUS, UCIOJIb3Y
¢dbusznueckue BETUYMHBI: JaBIEHUE Ta3a, TeMIepaTypa, CpedHssli KWHETHYecKas SHepTUs
Xa0TUYECKOTO JIBKEHUSI MOJIEKYJ, CPEAHEKBAJApPAaTUYHAS CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSIA YHEPrusi, paboTa raza, K03pPpUIMEeHT MOae3HOT0 ACHCTBHSI TEMIOBOTO



JBUTATEIs; MPHU OMHCAHUU TPABIWIBHO TPAKTOBAaTh (U3WYECKUN CMBICT HCIOJIB3YEMBIX
BEIMYUH, UX OOO3HAYCHHS W €JUHHIbI, HAXOIUTh (OPMYJBI, CBS3BIBAIOUINE ITAHHYIO
(U3NYECKYIO BEIMUHUHY C IPYTHUMHU BETMUYUHAM;

ONMCHIBATh U3YUYEHHBIE IEKTPUUYECKHE CBOMCTBA BEIIECTBA U IEKTPUUECKHUE SBICHUS
(mporiecchbl), HUCMONb3ysd (PU3NYECKHE BEIMUMHBL DJIEKTPUUECKUN 3apsisl, AJIEKTPUUYECKOE
110JI€, HAIPSLKEHHOCTD I10J1s1, MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; IIPU OMKUCAHUU [TPABUIIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOIB3YyEMBIX BEJIMYHMH, MX O0O3HAUCHHS W CIMHULIBL;
YKa3bpIBaTh (OPMYIIBI, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYMHAMU;

aHATM3UPOBATh (PU3MUECKHUE MPOLECCHl U SIBICHUS, UCIOJB3Ys (PU3NIECKUE 3aKOHBI U
MIPUHLUIIBL: 3aKOH BceMHUpHOTO TAroteHus, I, II m III 3akonsl HproTOHA, 3aKOH CcOXpaHeHUs
MEXaHUYECKON DSHEpPruM, 3aKOH COXPAHEHUS HMITYJbCA, NPUHLMUI CYNEPHO3UIUU CHUJI,
MPUHIMUI PaBHONpPABUS HWHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHHUS BEIIECTBA, 'a30Bbl€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKON BSHEepruu
TEIUIOBOTO  JIBWKEHHMS MOJIEKYl ¢  aOCOJIIOTHOM  TemmepaTypoi, TMepBbIi  3aKoH
TEPMOJIMHAMHUKH, 3aKOH COXpPaHEHMs JJIEKTPUUECKOro 3apsna, 3akoH Kyrnona, mpu stom
pa3nanyaTth CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €M0 MaTEMaTHUECKOE BBbIPAKEHUE U yCIOBUS
(rpanu1Bl, 06J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIBl JACUCTBUS MAIUH, NPUOOPOB M TEXHUUYECKUX
YCTPOICTB; pa3inyarh ycJI0BUS UX O€30MaCHOTO UCTIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh AKCIEPUMEHTHI M0 HMCCIEI0BAHUIO (DU3MUECKUX SIBICHUNW U IPOIECCOB C
UCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX M3MEPEHUH, TMpu 3TOM (HopMyIupoBaTh
npobseMy/3aady W THUIOTE3y Y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOANUTH OIBIT U (POPMYIHPOBATH BBIBOJIBI,

OCYILIECTBIIATh NpPsIMbIE U KOCBEHHBbIE M3MEpEeHMs (PU3NYECKUX BEIMYUH, IIPU 3TOM
BBIOMPATh ONTUMAIBHBIA CHOCO0 M3MEpPEHHs] U UCIOJb30BaTh M3BECTHBIE METO/bl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3UYECKUMU BEJIMYMHAMHM C MHCIOJb30BAHUEM
IOPSIMBIX H3MEPEHUH, NMpU 3TOM KOHCTPYMpOBAaThb YCTAaHOBKY, (PUKCHPOBATh DPE3YJIbTaThl
IIOJIy4EeHHOH 3aBHCHUMOCTU (DPU3MYECKUX BEIMYMH B BHUAE TaOnuil U rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBaHUS;

coOmoarh npaBuiia 0€30IacHOro TpyAa MpPU MPOBEJEHUU HCCIEIOBAaHUH B PaMKax
y4eOHOIro SKCHEpUMEHTa, Yy4eOHO-UCCIIEOBATENbCKOM M IPOEKTHOW JEATEIBbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacuéTHbIE 337a4M C SBHO 33JaHHOW (PM3NYECKOM MOJEIBIO, HUCIOJb3Ys
¢u3nyeckue 3aKOHbl M MPHUHLMIB, HAa OCHOBE aHajlu3a YCIOBHUS 3aJauyd BbIOMpATh
(GU3NYECKy0 MOJIENb, BBIACIATh (PU3nyecKre BeIMYMHBI U (HOpMYIbl, HEOOXOUMBbIE JUIs €€
pelleHns, IPOBOAUTH pacuy€Tbl M OLECHMBATh PEAJBbHOCTh IOJIYYEHHOIO 3HAYEHUS
($U3n4YEeCKOl BETUYHHBI;

pelaTh KAYeCTBEHHBIE 33aJa4l: BBICTPAaUBaTh JIOTHYECKH HEITPOTUBOPEUYHUBYIO LIETIOUKY
paccyXJeHUi ¢ ONOpPON Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPHU pEIIeHUH Y4YeOHBIX 3aJay COBpEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUH JUISl IOMCKA, CTPYKTYPUPOBAHUI, HHTEPIPETALMU U MIPECTaBICHUs yuyeOHOH U
Hay4YHO-TIONYJISIpHOM MH(OpPMAIMK, MOJYYEHHON M3 Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

MIPUBOANTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 00bSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCEIHEBHOM JKM3HU IS
oOecrieyeHns 0€30MacCHOCTH MpH 0OpallleHNH ¢ MPHOOPaMU U TEXHUUECKUMH yCTPOICTBaMH,
JUISL COXpaHEHHsI 3JI0POBbs U COOIIOIEHUS] HOPM KOJIOTUYECKOTO TMOBEACHUS B OKpYXKaroIei
cpene;



paboTarh B Tpymnmne C BBIIOJHEHWEM pPa3IMYHBIX COLMAJIBHBIX pOJIEH, IIAHUPOBATH
paboTy rpynmsl, palMOHAIBHO PAaCHpeAesITh 00A3aHHOCTU U IUIAHUPOBATDH JESATEIHHOCTH B
HECTaH/APTHBIX CUTYaIUsX, aleKBaTHO OLICHUBATh BKJIAJ Ka)XJI0T0 U3 YYaCTHUKOB I'PYIIIbI B
pelIeHNnEe pacCMaTPUBAEMON MTPOOIIEMBI.

K konmy oOydenuss B 11 kJacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C()OPMUPOBAHHOCTH Y 00YHAOLIUXCS YMEHUMN:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb M MECTO (GU3UKU B OPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOIUH, B IPAKTUYECKON
JEeATETbHOCTH JIFOJICH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HM3YyYCHHBIX (HU3UUYECKUX MOJENEH: TOYCUHBIN
ANIEKTPUYECKUI 3apsj, JIyd CBETa, TOYEUHbI HCTOYHUK CBETa, sJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO sJipa MpH pelieHny (U3NUeCcKuX 3a/1a4;

pacro3HaBaTh (pu3uMYecKue siBICHHS (TIPOIECChl) U OOBSICHITh UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM W KBAHTOBOM (U3MKU: 3JIEKTpUYecKass MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHMHYECKOE, MarHUTHOE JEWCTBHUA TOKAa, B3aUMOJEHCTBUE MAarHHUTOB,
AJIEKTPOMArHuTHasE WHAYKLHUSA, OEHCTBHE MAarHWTHOTO MOJS Ha MPOBOJHUK C TOKOM U
NBUOKYIIMMCS — 3apsii, DSJEKTPOMAarHUTHbIE KoJeOaHUS W BOJHBI, HIPSIMOJMHEHHOE
pacnpocTpaHEeHUEe CBETa, OTpakKeHHWe, NpeJoMJIeHHe, uHTeppepeHuus, audpakuus u
MoJIsipu3aIids CBETa, JUCIepcusi cBera, ¢orodnekTpuueckuii ekt (portorddexr),
CBETOBOE J]aBJICHHE, BOZHUKHOBEHUE JIMHEIYAaTOT0 CIIEKTpa aToMa BOJAOPO/ia, €CTECTBEHHAs U
HCKYCCTBEHHAs paJiOaKTUBHOCTb;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA BEIIECTBA (IEKTPUUECKHE, MaTHUTHBIE, OTITHYECKUE,
ANIEKTPUYECKYI0 TMPOBOJAUMOCTh PA3JIMYHBIX CpPEl) U  DIIEKTPOMArHUTHBIE  SIBJICHUS
(mportecchbl), HWCMONB3yS (PU3WUYECKUE BEIWYWHBI: DJICKTPUUYECKUA 3apsij, Cuila TOKa,
AIIEKTPUYECKOE HAIpPsDKEHUE, D3JIEKTPUUYECKOE COMPOTUBJICHHE, PAa3HOCTh MOTEHIHAJIOB,
ANIEKTPOJBIDKYILAS cujia, padoTa TOKa, MHIAYKLMS MarHuTHOTO MOJf, cuia Amrepa, cuia
JlopeHna, UHIyKTUBHOCTb KaTYIIKH, SHEPTHs JIEKTPUUYECKOT0 U MATHUTHOTO TOJIEH, MEPHOJ]
M dYacToTa KoyieOaHHMil B KoyieOaTeNTbHOM KOHTYpe, 3apsiii M cuja ToKa B IIpoIecce
rapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KOoJeOaHuM, OKYCHOE paccTOsHUE M ONTUYECKas cuja
JIUH3BI, IPU OMUCAHUH IPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCHOJIb3yEMbIX BEIMYHH,
ux 0003HAYEHUS M EAMHHUILIBI, YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMU;

OTHCHIBATh H3YYEHHbIC KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIOJB3YS (U3HuecKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4acTOTa CBETA, SHEPIHsl U
UMITyJIbC (DOTOHA, MEPHOJ MOJypacnaja, SHeprusl CBA3M aTOMHBIX fJep, MPHU OMNUCAHUU
MPaBMWJIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIIMYMH, UX O0O3HAYECHUS U
€IMHULIBI, YKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYHUHY C JPYTUMU
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEJTMUMHBI;

aHAIM3UPOBATh (U3UYECKUE TPOLECCH U SBICHHS, UCIOJIB3YS (DU3MUYECKUE 3aKOHBI U
OPUHIMMBL: 3akoH OMa, 3aKOHBI IOCIEIOBATEIBHOTO M MMapalljIeIbHOTO COEAWHEHUs
MPOBOJAHUKOB, 3akoH Jlxoyms—JIeHIla, 3aKOH AJIIEKTPOMArHUTHOW WHAYKUWH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHMe OiWHmTeNHHa a1 (oToddPdekra, 3aKOH COXpaHEHUS SHEPrHH, 3aKOH
COXPAaHEHHUsI HMIIYJbCA, 3aKOH COXPAaHEHWUS HIIEKTPUYECKOIrO 3apsla, 3aKOH COXPAHEHHUs
MaccoBOI0 4YHCia, MOCTYNaThl bopa, 3ak0H paJuOaKTUBHOIO pacnaja, Mpu 3TOM pa3indyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE M yCIOBHs (TPaHULB,
001acT) IPUMEHUMOCTH;

OTIPEEIIATh HAIlPaBJICHUE BEKTOPA MHAYKLIIUNA MArHUTHOTO TOJIS IPOBOJHUKA C TOKOM,
cwiibl Amrnepa u cuisl Jlopenna;

CTPOMTh M ONMCHIBaTh H300pa’keHHE, CO3/1aBaeMO€ IUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;



BBITIOJTHATE SKCIIEPUMEHTHI 10 MCCIENIOBaHUI0 (DU3UYECKUX SBJICHUH M TPOILECCOB C
UCTOJBb30BAHMEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH: TMpH 3ToM  (OPMYINPOBATH
npobneMy/3agady W THUNOTE3y Y4eOHOro JKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000pYA0BaHUS, TPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE WU KOCBEHHBIC M3MEpPEHUs (DPU3MYECKUX BEIMYHH, TPH ITOM
BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEpPEHHs] W MCIOJIb30BaTh M3BECTHBIE METOJBI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH C HCIIOJB30BAaHUEM MPSIMBIX
M3MEPEHUI: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHI MOIY4CHHOU
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE Tabnui W TpaduKoOB, [E€NaTh BBIBOABI II0
pe3yibpTaTaM HCCIEeIOBAHMNS;

coOmoaTh mpaBmiia 0€30MacHOTO TPyAa MPH MPOBEICHUU HCCIEIOBAHUN B PaMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-HCCIIEAOBATENBCKONM ¥ TPOEKTHOW NESTENBHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHNUS;

pemaTh pacu€THBIE 3aJa4ll C SBHO 33JaHHOW (M3WYECKON MOJEINBI0, HCIIONB3Ys
¢u3nveckne 3aKOHBI W TPUHIHWIB, HAa OCHOBE aHajW3a YCJIOBHS 3aJaddl BHIOMpPATh
(bu3nyYecKyro0 MOJesb, BHIIACIATh (PU3HUECKHUE BETUYMHBI U POpPMYIIbl, HEOOXOAUMBIE Ui €€
pelieHus, MPOBOMUTH pAcY€Thl M OICHUBATh PEAJbHOCTh TMOJYYCHHOTO 3HAYCHHS
(hbM3UYIECKON BEITUYHHBL;

pemaTh Ka4eCTBEHHBIE 33a]]aui: BEICTPAUBATh JJOTMIECKA HETTPOTUBOPEUUBYIO IIETTOUKY
pPacCy>KJICHUH ¢ OTTOPOY HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SBIICHHUS;

WCTIONb30BAaTh MpPH peIIeHHH YYeOHBIX 3aJad COBpEeMEHHbIe HMH(OpMaIMOHHBIE
TEXHOJIOTUH JUTSI TIOWCKA, CTPYKTYPHUPOBAHHSI, MHTEPIIPETALMU U MIPEICTABICHHUS y4eOHOW 1
Hay4YHO-TIONYJISIPHOW MH(OpPMAIMK, MOJYYEHHON M3 Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATh M0Jy4aeMyI0 HH(OpPMAILHIO;

OOBSICHATh NPUHIMIBI JEHCTBUSA MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pa3nuyaTh yCloBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

MIPUBOAMUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMs 10 (PU3MKE B IOBCEIHEBHOM JKHU3HU IS
oOecrieyeHus 0€30MaCHOCTH MIPU OOpallleHUH ¢ TPUOOpaMu U TEXHUUECKUMH YCTpOicTBaMu,
IUIsL COXpaHEHMs 310pPOBbs U COOIIOIEHUST HOPM KOJIOTHYECKOTO TIOBEAECHUS B OKpYXKaroIen
cpene;

paboTaTh B Ipynme ¢ BBIIOJHEHUEM pPa3IMYHbIX COLMAJIbHBIX pOJIEH, IIAHUPOBATH
paloTy rpynimbl, palMOHAIBHO paclpeaeisTh 003aHHOCTU U IUIAHUPOBATH AEATEIBHOCTh B
HECTaHIAPTHBIX CUTYAIUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaX/JI0r0 U3 Y4aCTHUKOB I'PYIIIbI B
peleHue paccMaTpuBaeMoi poOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmel padoThI padoThI
Paznen 1. ®PUBUKA U METO/JbI HAYUYHOI'O IIO3HAHUSA
11 dusnka 1 METOIBI 0 0 0 bu6mmoteka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazneny 0
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia 1 1 1 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
flmamiia ! 0 1 https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHCHIS B . 1 0 bu6moreka [IOK
' P https://m.edso0.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 25
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
OCHOBBI
31 MOJIEKYJISIPHO- 11 0 0 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OCHOBBI 5 bub6mmoreka [{OK
' TEPMOAUHAMHUKH https://m.edso0.ru/7f41bf72
ArperarHblie
33 COCTOSIHUS 0 bubnuotexa [JOK
' BenectBa. MasoBble https://m.edso0.ru/7f41bf72
IIEPEXO0 1Bl
Hroro mo pazueny 18

Paznen 4. DJIEKTPOJANHAMUKA

41 | Onextpoctariia 10 Et?[issnlpllr?s;(:)? 8/I§f4lbf72
ITocTossHHBII
4.2 AIEKTPUYECKUN TOK. 11 bubnuoreka [IOK
Toxu B paznuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazgeny 21
HazBanue MmoayJist
PesepBHOE BpeMst 4
OBILEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarnuTtHOE 10JI€E. Bu6 110K
HOINOTEKA
1.1
DMEKTPOMArHHTHAS 11 1 2 https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 0 1 bubmmorexa LOK
) P https://m.edsoo.ru/7f41c97c
KoJie0anus
MexaHuueckue 1
2.2 3JIEKTPOMAarHUTHEIE 7 1 0 Bubmrorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 O
frrmia 16 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro mmo pasneny 32
Paznen 3. OCHOBBI CHEI.IHA.JIBHOFI TEOPUU OTHOCHUTEJBHOCTHA
o N
31 Te(z)H(;:I CHCHHATBRON 4 0 0 bu6mmoreka [JOK
' p https://m.edsoo.ru/7f41c97c
OTHOCUTEIBHOCTH



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

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®U3UKA

41 DNeMEeHTHI KBaHTOBOM 4 0 0 bubnuorexa [JOK
' OIITHKH https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
4.2
Ctpoetne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bu6morteka [IOK
4.3 A
TOMHOE PO S 1 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 13
Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKN
DJIEeMEHTHI aCTPOHOMUU bubnuoreka [JOK
5.1 4 0 0 :
1 acTpoU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 Oo6o06maromee 4 0 0 bubnuorexa [JOK
' [OBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE BpeMs 0
OBLIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3ydyeHust o0pa3oBartejibHbIE
/ padoThI padoThI
0 pecypchl
Nucrpykrax no Th.
BBeaenue. Mexanndeckoe bubmmoreka [JOK
nBrkeHue. Cucrema 1 0 0 https://m.edsoo.ru/ffOc8f6
otcuéta. Tpaekropus. IIyTh. c
[Tepemenienue.
PaBHOMepHOE
. bubmmoreka [JOK
MPSMOJIMHENHOE IBUKEHUE.
1 0 0 https://m.edsoo.ru/ff0c33e
CkopocTh. YpaBHEHUE 6
JBHKECHUS. -
Pemenue 3agau Ha bubnuorexa [JOK
YpaBHEHUS MPSIMOJIMHEUHOTO 1 0 0 https://m.edsoo.ru/ff0c350
PaBHOMEPHOTO JABMKEHUS 8
bubmuoreka [JOK
MrHoBeHHas U CpeaHss
cKopoCTH 1 0 0 https://m.edsoo.ru/ff0c362
' 0
Yckopenue. [IBuxxenue ¢ bubmotera [JOK
1 0 0 https://m.edsoo.ru/ff0c372
MMOCTOSTHHBIM YCKOPEHHUEM. o



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

Pemenue 3agau Ha bubnuoreka [IOK
6 JIBUKEHHUE C TIOCTOSIHHBIM https://m.edsoo.ru/ff0c39c
YCKOpPEHHUEM. c
Pemienue 3a1a4y Ha 3aKOHBI bubmorera [JOK
7 s https://m.edsoo.ru/ffOc3ad
CBOOOHOTO ITaJICHUS TeJ a
PaBHOMEpHOE NBUXEHNE
TOYKH 110 OKPY)KHOCTH bubmorexa HOK
8 by ) https://m.edsoo.ru/ffOc3be
KunemaTuka abcoIrOTHO 8
TBEPAOTO TENa B
Nucrpykrax no Th.
JlabopaTtopHas padota Nel bubmorera [JOK
9 P R https://m.edsoo.ru/ff0c3be
«M3ydeHne NBIKCHUS Tena g
110 OKPYKHOCTH. B
Pemenue 3agau Ha bubnuorexa [JOK
10 | paBHOMEpHOE IBWKCHHE 11O https://m.edsoo.ru/ff0c3be
OKPYXHOCTH 8
OCHOBHOE YTBEPKICHUE bubnuorexa [JOK
11 | wmexanuku. Cuia. Macca. https://m.edsoo.ru/ff0c3el
[TepBriit 3akoH HproTOHA. 8
bubmuoreka [JOK
K 6ota Nel
12 OHTPOIRHAA paboTa https://m.edsoo.ru/ff0c3d0
«OCHOBBI KHHEMATUKI 0
Bropoii 3akoH HeroToHa.
Tpetuii 3akon HeroToHa bubmotera [JOK
13 P ’ https://m.edsoo.ru/ff0c3f7

I'eonenTpruueckas cucrema
MUpa.

6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

Perenue 3a1a4 Ha 3aKOHBI

bubnuoreka [IOK

14 https://m.edsoo.ru/ff0c4la
JTMHAMHKH. 6
Cunsl B mpupoae. Cuna bubnuorexa [JOK

15 | tmxecrtu. [lepas https://m.edsoo.ru/ff0c43d
KOCMHUECKAs CKOPOCTb. 6
Bec Tena. HeBecomocTs. bu6moreka [IOK

16 | Jedopmarmms u chiIbl https://m.edsoo.ru/ff0c450
ynpyroctd. 3akon ['yka. 2
Nuctpykrax no Th.
JlabopaTtopnast pabota No2 bubmiorexa HOK

17 . B https://m.edsoo.ru/ffoc461
«M3mepenune KECTKOCTH .
NPYKUHBD» -

bu6mmoreka [IOK
18 | Cunbl TpeHus. https://m.edsoo.ru/ff0c478
C

19 Nmnynbc. 3akoH coOXpaHEeHUs
UMITYJIbCA.
Pemenue 3a1ay Ha 3aK0H bubmorera [JOK

20 https://m.edsoo.ru/ffoc4b7
COXpPaHEHUs UMITYJIbCa. 4
Mexanudeckast paborta u bubmuoreka [JOK

21 | MOIIHOCTH CHUJIBL. DHEPTHUSL. https://m.edsoo.ru/ff0c4dc
Kunernueckas sHeprus. 2
PaGora cuibl TsDKECTH U

22 | cuibl yOpyrocTu.

IloTenunanbHas SHEPrus.



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

3aKOH COXpaHEHMsI SHEPTUU.

Pemenuie 3a1a4y Ha 3aK0H

23
COXPAHCHUS SHEPTHUH.

24 Pemenue 3agau no reme
«OCHOBBI TMHAMHUKH)
KonTpomasnas padora Ne2 bubnuoreka [JOK

25 | «OCHOBHI JUHAMUKH. https://m.edsoo.ru/ffOc4fd
3aKOHBI COXPAHEHUS». e
OCHOBHBIE TIOJIOKEHUS bu6moreka [IOK

26 | MKT. BpoyHOBCKOE https://m.edsoo.ru/ff0c511
JBHKECHUE. €
Cunel B3anMOJESHCTBUSA

27 | wmouekyn. OcHOBHOE
ypaBueHue MKT razos.
Pemrenue 3ama4 Ha OCHOBHOE

28
ypaBueHue MKT razos.
Temmnepatypa u TemioBoe bubnuoreka [JOK

29 | paBHOBecue. AGcomroTHAs https://m.edsoo.ru/ff0c570
TEMIIEpaTypa. €
Pemenue 3agau no reme bubmuoreka [JOK

30 | «DHeprus TEMIOBOrO https://m.edsoo.ru/ff0c595
JBUKCHUS MOJICKYJII» 2
YpaBHEHHE COCTOSIHUS bubmorexa HOK

31 P https://m.edsoo.ru/ffoc5¢3
UJeabHOTO Ta3a. 6

32 | Pemenue 3agau Ha bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

YpPaBHCHHUEC COCTOSHUA
naCaJIbHOTIO Ira3a

https://m.edsoo.ru/ff0c5¢c3
6

T'a30BEbIe 3aK0HbBI. Pemienue

bu6mmoreka [IOK

33
3a7a4 Ha Ta30BbIC 3aKOHBI. https://m.edsoo.ru/ffOc5efc
bu6mmoreka [IOK
Pemenue rpadguuecknx
34 https://m.edsoo.ru/ff0c623
3a/1ay Ha U30IPOIIECCHI. 0
Hacermmennsrii map. bubnuotexa [JOK
35 | JlaBlieHHME HACBIIICHHOTO https://m.edsoo.ru/ff0c600
napa. BnaxxHocTs Bo3ayxa. a
36 Kpucrannmueckue u
amop®HbIe Tena.
37 Buyrpennsisa sneprusi.
PaboTa B TepMoinHaMuKe.
Pemrenue 3agau Ha
. bu6mmoreka [IOK
omnpenescHue BHyTPEHHEH
38 https://m.edsoo.ru/ff0c693
SHEPTHUH U pabOTHI B g
TEPMOJUHAMUKE. -
KonnyecTBo TEMIOTHI. bubnuorexa [JOK
39 | VYpaBHEHHE TEIIOBOTO https://m.edsoo.ru/ff0c6a5
OanaHca. 0
[TepBriii 3ak0H
bubmuoreka [JOK
TEPMOJUHAMUKH U €TO
40 https://m.edsoo.ru/ffoc63b
MIPUMEHEHHE K Pa3IMUHBIM 6
IpoLeccam. a
41 | Bropoii 3ak0oH bubnuorexa [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

TepMOIUHAMUKH. [[puHUmn
JIENCTBUS TEILUIOBBIX
JIIBUTATEJIEH.

https://m.edsoo.ru/ff0c64d
8

Pemenue 3amay mo reme

bu6mmoreka [IOK

42 https://m.edsoo.ru/ffOc65f
«OCHOBBI TEPMOJIMHAMUKN» 0
KonTponbnas pabota Ne3 bubnuoreka [IOK

43 | «MKT. OcHOBBI https://m.edsoo.ru/ff0c670
TEPMOTMHAMHUKHY. 8
DIEeKTpUYECKUN 3apsia U
AIIEMEHTAPHBIE YACTHIIBI.
3aKOH COXpaHEHUs bubnuoreka [IOK

44 | H>IEeKTpUUYECKOTO 3apsija. https://m.edsoo.ru/ff0c682
OCHOBHOI1 3aKOH 0
AIIEKTPOCTATUKH — 3aKOH
Kynona.
Pemenue 3a1ay Ha 3aK0H bubmorexa [TOK

45 https://m.edsoo.ru/ffOcébc
Kynona. c
DIEeKTPUUYECKOE TOJIe.
Hanpsxénnocts bubnuoreka [JOK

46 | onekrpuueckoro mnoJjs. IToe https://m.edsoo.ru/ff0c6bc
TOYEYHOTO 3apsia u c
3apsHKEHHOTO [Iapa
Pemenne 3agau Ha bu6mmoreka [JOK

47 | ompeneneHue https://m.edsoo.ru/ffOc6ce

HaIpsHKEHHOCTH

4



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
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QJICKTPUYCCKOT'O ITOJIA.

[ToTreHnmanpHas SHEPTUs
3apsHKEHHOTO TENa B

OJIHOPOJIHOM
3IEKTPOCTATHYECKOM IIOJIE. bubnuotexa [JOK
48 | Tlorenmman. PazHocth https://m.edsoo.ru/ffOc6df
noTeHuanoB. CBiI3b MEXIY 2
HaNPsKEHHOCTHIO
ANEKTPOCTATUYECKOTO OIS
Y Pa3HOCTHIO MMOTEHIIUAJIOB.
Pemenue 3amad mo reme
bu6moreka [IOK
«IloTeHnManbHas YHEPrus,
49 https://m.edsoo.ru/ff0c6f0
Pa3HOCTh MOTEHIINAIOB 0
AIIEKTPOCTATUYECKOTO MO B
DIEeKTPOEMKOCTb. bubnuoreka [IOK
50 | Kownpgencatopsl. DHEprus https://m.edsoo.ru/ff0c701
3apsHKEHHOTO KOHEHCATOPA. 8
bu6moreka [IOK
Pemenue 3agau no teme
51 https://m.edsoo.ru/ffoc712
«Konnencaropsi». 6
bubmuoreka [JOK
Pemenue 3amay no Teme
52 https://m.edsoo.ru/ff0c72c
«OCHOBBI PJIEKTPOCTATHKIY 0
53 KonTtponbHas padota Ned
«OCHOBBI PJIEKTPOCTATHKI.
54 Onektpuyeckuid Tok. Cuna

TOoKa. 3akoH Oma.



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

DNEeKTPUYECKUE LICTIH.
IlocnenoBarenpHOE U
napajuieJIbHOE COCIMHEHUE
IIPOBOAHHKOB.

56

Pemenne 3a1ay Ha 3aKOHBI
COCONHCHUA HpOBOI[HI/IKOB

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc74f
0

57

Nucrpykrax no Th.
JlabopaTtopHas pabota Ne3
«M3yueHune 3aKOHOB
MOCJIEI0BATEIHLHOTO
COEJIMHEHUS IPOBOIHUKOBY.

bu6moreka [IOK
https://m.edsoo.ru/ff0c783
8

58

HNuctpykrax no Th.
JlabopaTtopnast pabota No4
«M3yueHue 3aKOHOB
MapajuIeIbHOTO COEAUHEHHUS
IIPOBOTHUKOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae
0

59

PaboTa 1 MOIITHOCTh
IMOCTOSIHHOT'O TOKa.
DNEeKTPOABMIKYILAS CHUJIA.
3akon Oma [J1s OoJIHOU
LIETH.

60

HNuctpykrax no Th.
Jlaboparopnas pabota Ne5
«Onpenenenune IJC u
BHYTPEHHETO
COIIPOTHUBJIEHUS] HCTOUYHUKA



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

TOKa».

Perenue 3a1a4 Ha 3aKOHBI

bu6mmoreka [{OK

61 https://m.edsoo.ru/ff0c84a
MMOCTOSIHHOTO TOKA. e
DnekTpuyecKas
MTPOBOIMMOCTD PA3TMYHBIX
BEIIIECTB. 3aBUCUMOCTD
COINPOTHUBJICHUS IPOBOJIHUKA bu6morteka [IOK
62 | OoT TeMmepaTyphl. https://m.edsoo.ru/ff0c82b
DIJIEKTPUYECKHUI TOK B a
MOJTYIIPOBO/THHAKAX.
CobcTBeHHast U TpUMECHas
MIPOBOJAUMOCTH
DJIEKTPUYECKUI TOK B
JKUIKOCTSIX. 3aKOH
bubmmoreka [IOK
AIIEKTPOJIN3A.
63 . https://m.edsoo.ru/ff0c84a
DNeKTpUYECKUil TOK B o
BaKkyyme. DJIEKTPUUECKUI -
TOK B razax.
HTtoroBoe nmoBTOpEeHUE TEMBI
. bubmuoreka [JOK
«I[TocTOSIHHBIH TOK.
64 . https://m.edsoo.ru/ffoc86f
DNEeKTpUUYECKUN TOK B c
Pa3IUYHBIX CpPEelax» -
bubmuoreka [JOK
HToroBoe moBTOpEHUE TEMBI
65 | | " https://m.edsoo.ru/ff0c88b
OnexTpocTaThKa 3
66 | HMroroBoe moBTOpEeHME bubnuorexa [IOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

«INEKTPOCTATUKAY

https://m.edsoo.ru/ff0c8a8
a

HroroBoe nmoBTOpeHUE TEMBI

bu6mmoreka [{OK

7 //m. .
6 «MKT> 1 gttps //m.edso0.ru/ff0c8c5
bu6moreka [IOK
Hrorosoe moBTOpeHNE TEMBI
68 1 https://m.edsoo.ru/ff0c32e
«TepmoarHaMuka» )
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

11 KJIACC

Ne KoanuecTBo yacon
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bceero HU3yUYeHus! o0pa3oBaTejibHbIE
/ padoThI padoTsbI
0 pecypchl
Nucrpykrax no Th.
MarnuTtHoe 1oJe. bu6moreka [IOK
1 03.09.2024
WNHyknys MarHuTHOTO 1 0 0 https://m.edsoo.ru/ff0c9778
TOJIsI.
bu6mmoreka [IOK
2 C A . 05.09.2024
fia Anrepa 1 0 0 https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO Bu6 1OK
. nonmoTeka
3 TOJIA Ha ABIDKYIIMHCA 1 0 0 10.09.2024 https://m.edsoo.ru/ff0c98fe
3apsg. Cuna Jlopenua.
Pemenne 3aga4 mo reme
«MarautHoe bubnuorexa [JOK
4 noJie». MaruuTHeIe 1 0 0 12.09.2024 https://m.edsoo.ru/ff0c9ac0
CBOMCTBA BEIIIECTBA.
HNuctpykrax no Th.
JL.p.Nel «Habmronenue bubnuoreka [JOK
5 17.09.2024
JIEUCTBUSA MarHUTHOTO 1 0 1 https://m.edsoo.ru/ff0c9df4
TTOJIS1 Ha TOKY.
5 DneKTpOMarHuTHas ) ! 0 0 19.09.2024
WHAYKIKA. MarHUTHBIHA



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

notok. IIpasuno Jlenna.

Nucrpykrax no Th.
JLp.Ne2 «3yuenue
SIBJIICHUS
3IEKTPOMArHUTHOMN
UHIYKLIHANY.

24.09.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

3akoH
3IEKTPOMArHUTHOMN
nHayknuu. JJ1C
WHIYKIIAA B JIBAXKYITHXCS
MIPOBOTHUKAX.

26.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

CamouHIyKIus.
NHAYKTUBHOCTD.
DHeprusi MarHUTHOTO
IIOJIS TOKA.

01.10.2024

10

Pemrenue 3agau Ha
MIPUMEHEHHE 3aKOHa
ANIEKTPOMArHUTHOM
WHIYKITUW

03.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbhas padoTta Nel
o reMe «MarHuTHoe
noJje. DNeKTPOMAarHuTHas
WHIYKIHS

15.10.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CBoOoHbIE U
BBIHY)K/ICHHBIC
KoJiebanus. [IuHaMuKa

17.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

K0JIe0aTEIHLHOrO
OBUXXCHUS.

13

l'apmonunueckue
KoJIeOaHusI.

22.10.2024

14

Pemenne 3amau Ha
ONpEEIICHUE MTApaMETPOB
l"apMOHI/I‘-IGCKI/IX
KoJIeOaHuH.

24.10.2024

bu6morteka [IOK
https://m.edsoo.ru/ff0ch820

15

Nuctpykrax no Th
JLp.Ne3. «Onpenenenue
YCKOpEHHsI CBOOOTHOTO
MaJIeHUs MPU TTOMOIIH
MasiTHUKa»

29.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

3aTyxarouue u
BBIHYK/ICHHBIC
KoJiebanus. Pesonanc.

31.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

CBoOoubie
ANIEKTPOMArHUTHBIC
KoJIeOaHusl.
l"apmonunueckue
ANIEKTPOMArHUTHBIC
KoieOaHus B
KoJie0aTeIbHOM KOHTYpE

05.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Pemenue 3amay Ha
ypaBHEHHUE,
OTHUCBIBAIOLIEE MTPOLIECCHI

07.11.2024



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

B KOJIEOATEIBHOM
KOHTYpE

19

[TepemenHbIi
AIEKTPUYECKUN TOK.
Pesucrop B nenu
MIEPEMEHHOT0 TOKa

12.11.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

Pe3onanc B
BIEKTPUYECKOM LIETH.

14.11.2024

21

MexaHndecKue BOJIHBI,
YCIOBUS
pacpoCTpaHEHHUSL.
[Tepuon. CxopocThb
pacpoCTpaHEeHHUs U
JUIMHA BOJIHBI.
[Tonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

26.11.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCThH 3BYKa.
I'pomKOCTB 3BYKa.
BricoTta Tona. TeMOp

3ByKa

28.11.2024

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

23

HNHutepdepenmus,
Tudpakuus u
MOJIAPU3ALIUS
MEXaHUYECKUX BOJH

03.12.2024

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

QHGKTpOMaFHI/ITHOC IOJIC.

QHGKTpOMaFHI/ITHaH

05.12.2024



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHA.

CaoiicTBa Bu6 110K
nonmoreka

2 . 10.12.2024

> HICKIPOMATHUTHALX BOJH 0 0 https://m.edsoo.ru/ffOcc6f8
PasBurtue cpencts cBs3m.
Pemrenne 3agau o reme Bi6 110K
nonmmorexa
2 " 12.12.2024
° 3HeKTpOMaFHHTHHS 0 https://m.edsoo.ru/ff0cd350
KoJIeOaHUs U BOJTHBI
KonTponsnas padora Ne2 Bu6 110K
nonmmorexa

27 17.12.2024
(MEKTPOMArHHTHbIE 0 https://m.edsoo.ru/ff0cd4e0
KoJieOaHus U BOJIHBD.

CkopocTh cBeTa. Bu6 110K
nonmoTeka

2 IT I'roid . 19.12.2024

8 DUHIHI % IOMreHca o 0 https://m.edsoo.ru/ff0cd7f6
3aKOH OTpa)KEHUS CBETA.
3aKOH MPEJOMJICHUS bubnuoreka [IOK

29 CBETA. 24.12.2024 https://m.edsoo.ru/ff0cd67a
Hucrpykrax no Th. JLp.

30 Nod «3mepenue 96.12.2024 bubnuoreka [JOK
MoKazaTess IPEeJIOMIICHUS https://m.edsoo.ru/ffOcddle
CTEKJIa»

31 [TonHOE OTpaKeHME. 09.01.2025

39 Pemenue 3agay Ha 14.01.2025
Tr€OMETPHUYECKYIO ONTHUKY.

33 JIunza. [locTtpoenue 16.01.2025 bubnuoreka [JOK
n300pakeHus B JIMH3E. https://m.edsoo.ru/ff0ced22

34 dopmyna TOHKOH JINH3HI. 91.01.2025 bubnuorexa [IOK

YBenuueHue JTUH3EL.

https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

Jucnepcus cera.

Pemenue 3a1ay Ha

35 y 23.01.2025
(bopMyITy TOHKO JTH3BI.
Nucrpykrax no Th.
JLp.Ne5 «Omnpenenenue Eub 110K
5 HOJIMOTEKA
36 ONTHYECKOU CHUJIIBI U 28.01.2025 httos://m.eds0o. ru/FfOCS62
(hOKYCHOTO PacCTOSTHUS
coOMparoIIe JTNH3BI.
[ToBTOpEHME TEMBI Bu6 1OK
HOJIMOTEeKA
7 .01.
3 «eomerpirieckas 30.01.2025 https://m.edsoo.ru/ff0cfad2
ontukay. Pemrenue 3amad.
Kontpomnbras padoTa Ne3 Eu 10K
nOIMOTEKA
38 | «Tcomerpricckas 04.02.2025 https://m.edsoo.ru/ffOcfc68
OTITHKAY
bu6moreka [IOK
39 | Murepgepeniuusa caera. 06.02.2025 https://m.edsoo.ru/ffocf6f0
Judpakuus ceTa.
bu6mmoreka [IOK
40 HH@P ARIHOHHA 11.02.2025 https://m.edsoo.ru/ffOcfel6
peméTka.
Pemienue 3a1a4 Ha Eufs OK
41 BOJIHOBBIE CBOMCTBA 13.02.2025 nommoterka 1
https://m.edsoo.ru/ffOcffc4
cBeTa
HNucrpykrax o Th. JI. p.
bu6mmoreka [JOK
42 No 6«I/I3124epeHI/Ie JUTUHEI 25.02.2025 httos://m. edsoo.ru/ff0d015e
CBETOBOM BOJIHBI».
43 | ITlomepedHOCTh CBETOBBIX 27.02.2025 bubnuorexa [IOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

BOJH. [lossapusanus
ceera. [loBropenue Temsl
«CBETOBBIE BOJIHBI»

https://m.edsoo.ru/ff0d04a6

[Tocrynatel Teopun

44 | OTHOCHTENBHOCTH. 04.03.2025
OCHOBHBIE CJICACTBHS U3
noctynaroB TO.
DJIeMEHTHI bu6morteka [IOK
45 | pensTUBUCTCKOM 06.03.2025 https://m.edsoo.ru/ff0d030
JTUHAMUKH. 2
Buae nznmydenuii. Bu6 110K
HOJIMOTEeKA
4 4 . .03.
6 cTouHuku cBeta. [llkana 11.03.2025 httos://m.edsoo.ru/ff0d091a
AJIEKTPOMArHUTHBIX BOJIH.
[ToBTOpEHME TEMBI
47 «IIkama 13.03.2025 bubnuorexa [JOK
AIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0dOafa
BOJIH»
bu6mmoreka [IOK
48 | Dorospex. 18.03.2025 https://m.edsoo.ru/ff0d0afa
DOTOHBI. Eu6 [IOK
HOIMOTEeKa
49 KOpHyCKEIMpHO- 20.03.2025 https://m.edsoo.ru/ff0d0ca8
BOJIHOBOU JTyajIi3M.
Pemenue 3agau Ha bubnuoreka [JOK
>0 3aKOHBI (oTO3IDeKTa. 25.03.2025 https://m.edsoo.ru/ff0d0ofd2
51 [ToBTOpEHUE TEMBI 97.03.2025

«CBeTOBBIC KBAaHTHDY.



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

Crpoenue atoma. OMbITHI
Peszepdopna. KBanrossie
rnocryiarel bopa.

01.04.2025

bubmuoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

CtpoeHue aTOMHOTO
sapa. SIaepHbie CUIIBL.
DHeprusi CBSI3u aTOMHBIX
sanep.

03.04.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d135
6

54

PamgnoakTuBHOCTE. Buabl
paarOaKTUBHOTO
W3JTyYEHUS.

15.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

3aKOH paIMOAKTUBHOTO
pacmana. [lepuon
noJtypacnaja.

17.04.2025

56

UckyccTBeHHas
PaAno0aKTUBHOCTb.
SnepHbie peakuum.

22.04.2025

57

Jlenenwe siaep ypaHa.
Llennbie simepHbie
peakuuu. TepmosiiepHbie
peaKkIuu.

24.04.2025

58

[Ipumenenue saaepHoi
sHepruu. Pemenue 3a1au
o teme «Dusnka
ATOMHOTO SIAPa».

29.04.2025

59

KonTtponeHas padota Ne4
«®Pu3nKa aTOMHOTO siIpa»

06.05.2025



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60

Cucrema 3emist — JlyHa.

08.05.2025

61

dusndeckas npupoaa
INIAHECT U MaAJIbIX TCJI
CoJIHEYHOM CHUCTEMEI.

13.05.2025

62

Courne. OCHOBHBIE
XapaKTEPUCTUKU 3BE3I.
DBOJIIOIS 3BE3I.

15.05.2025

63

Mueunslii yTh — Hama
lNamakTuka. ["amakTuky.

20.05.2025

64

Hrtorosoe nmoBropeHne
"DnekTpoMarHuTHas
UHAYKIUA"

22.05.2025

65

Hrtorosoe nmoBropeHne
«Dotoarddekr. Teopus
dhoTorddexrar

66

HToroBoe nmoBTopeHue
«Dotoarddekr. Teopus
dhoTorddekrar

67

Hrorosoe IIOBTOPCHUEC
«Koiiebanus 1 BOJHBI»

68

Htorosoe IIOBTOPCHUC
«KoJiebanus 1 BOJHBI»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Gusuka, 10 kinace/ Msikumies .., Byxosues b.b., Corckuii H.H.; mon
penakuueit [laphentreBoit H.A. AkninonepHoe obmectBo «M3naTenbcTBO
«IIpocsemenue»

» dusuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakimueit [laphentreBoit H.A. AxiinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBCI_HeHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
®denepanbHbie paboyue IporpaMMbl CpeIHero oduiero oopazoBanus. Ousnka.

bazoBslit ypoBeHb.2023 ron

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
Poccuiickas snexrponHas mkosa. Karanor BuneoypokoB. BupryanbsHbie

1ab0paTopHbIC pabOTHI






