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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 06a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yudérom enepaibHON paboyeil mporpaMMbl BOCIUTaHUS U
KOHLEMINUU TpenojaBaHus yyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peanu3yoImux OCHOBHBIE
o0Opa3oBaTeIbHbIC MPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mpu
oOydeHHH UX ¢Pu3MKe Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKKE€ YYHUTHIBAET HEOOXOIUMOCTh pPEaAU3ANH MEKIPEAMETHBIX
CBs3€l (PU3UKM C €CTeCTBEHHO-HAyYHBIMU YUYe€OHBIMH TpeaMeTramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIEC LIETU M3Y4YEeHHsS] (PU3MKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PUM3HMKU: JIMYHOCTHBIE,
MeTanpeaIMETHBIE, TPpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

e conepkaHue yueOHoro mpenmera «Puznka» mo rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNAas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaroriem mupe. IIKoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIOIInii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3udeckoir reorpadueii W acTpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWUNM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalioB C 3aJaHHBIMU CBOMCTBAMU M JPYTHX.
W3ydyenrne (QU3MKM BHOCHUT OCHOBHOWM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIH METO]I TO3HAHUS MPU BHITIOJIHEHUHA UMH YICOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢usuku mjis ypoOBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH PAJl HUJIeH, KOTOphIE MOXKHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOEHHUSI.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (U3HUKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (puU3uKu
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsieTCs
(dbopMupOBaHUE MpPEICTAaBICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
noJIe.

Hoes cymanumapuzayuu. EE peanuzanus npeanojaraeT HCIOIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKM C pa3BUTHEM OOIIECTBA, a TakXkKe C MHUPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoes  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeanosiaraer
3HaKOMCTBO C IIMPOKUM KPYI'OM TE€XHMUYECKHUX U TE€XHOJIOIMYECKHX MPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsS, MOCBSIIEHHBIX 3KOJOTMYECKUM IMpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke 00CYyKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMHU dJIEMEHTaMU Kypca (DU3UMKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3HUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON Teopuu, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, TpaHHUIaX
IPUMEHUMOCTH TEOpUH, M ONMCAHUSA E€CTECTBEHHO-HAy4YHBIX SBICHUM U
MIPOIIECCOB).

CucTeMHO-IesTebHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON JESTeNbHOCTH O0Yy4YaroUIuXCs.
Jisg  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJIB30BAHME CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B Iporpamme no (u3uke 00beIWHEHBI B OOLIUI CIHCOK yYEHUYECKHX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS YYaCTHHUKaMU
00pa30BaTeIbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHauleHus: kaOuHeta ¢usuku. Ilpm sToM oOecreunBaeTcsi OBIAJCHUE
OOy4YarOMIMMHUCS YMEHUSIMU MPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHMS
3aBUCUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

Bonbuioe BHUMaHME YAENAETCS PELIECHUI0 PACUETHBIX M KavyeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a7ad MPUOPUTETOM SIBIIAIOTCS 337a4M C SIBHO

321I[aHHOﬁ CI)H3PI‘ICCKOI>1 MOACIBIO, ITO3BOJIAIOIINE HpI/IMeHﬂTI) I/13y‘-ICHHBIe 3aKOHBI 1
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3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena Kypca, TaKk M UHTETpUpYys 3HAHUA U3
pa3HbIX pa3nesoB. [ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOLECCOB B OKpYKarouen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJenu ISl CUTYallMu MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY O0O€eCledeHnI0 Yy4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeHEro 00111ero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUSIX
MpEeIMETHOr0 KaOWHeTa (U3MKK WA B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3MKH JOKHO OBITh
HE0OXoaMMOe J1abopaTopHOE OOOpYAOBAHHME JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKe YYSHHMYECKHX MPAKTHUECKUX pabOT U JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00OpyJ0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeuMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B MporpaMMe 1Mo (U3MKE KIIOUYEBbIX JIEMOHCTpalUil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHMYECKUX TMPAKTUUYECKUX padoT
bopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJHOTO KOMIUIEKTa Ha JByX oOydamomuxcs. TemaTHueckue KOMIUIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
HCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMU HENISIMU U3Y4Y€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBISIIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4dHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTUE HMX HHTEIUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE NMO3HAaHUA U (POpMUpPOBAHUE
HCCJIEIOBATENILCKOIO OTHOILIEHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SBJICHHUS C MCIOJb30BAaHUEM
(u3MYEeCKUX 3HAHUN U HAYUYHBIX JOKA3aTEbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JocTikeHne 3TuX 1elield obecrieunBaeTcsl pelieHueM CIeAYIOIMX 3a/ad B

npoiiecce u3yueHus Kypca (UMK Ha YPOBHE CpeIHETO 00Iero o0pa3oBaHus:
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pruoOpeTeHNE CHUCTEMBI 3HAHUM 00 00mux bH3UIECKUX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHHUKY,
MOJICKYJISIPHYIO  (PU3HKY, DJJEKTPOJMHAMHKY, KBAaHTOBYIO (U3HUKYy U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHupOBaHNEe YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
oOBbsiCHEeHUS (PHU3MYECKUX SBJICHUNW B TMPUPOAEC U IS TPUHATUA
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMW KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS Pa3IMYHBIX 3a/lady C SBHO 3aJaHHOU
¢du3nueckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue (PU3NIECKOW MOJEINH, aIEKBAaTHOW YCIOBHSIM 3a1auH;
MOHMMaHue (U3NYECKUX OCHOB W TPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeay;

OBJIaJICHUE METOJaMU CaMOCTOSTENIbHOrO IUIAHUPOBAHUS M MPOBEACHUS
(U3MYEeCKUX SKCIEPUMEHTOB, aHajdn3a W HMHTEpIpeTanuu uHOOpMaIliy,
OMpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3JJaHHUE€ YCIIOBUM JJIA Pa3BUTHS YMEHUW MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JIa0OpaTOPHBIX W
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
MPOBEICHUS JTA0OPATOPHBIX pPaOdOT M OMBITOB € YYETOM HMHIWBHUAYaTbHBIX
0COOCHHOCTEH 00YyUaIOIIUXCSI.

B 6-9 K/1laccax npoBoAsaTCA YPOKM npodopmreHTaumm Ha 6ase pecypca

https://kb.bvbinfo.ru/?section=vzaimodejstvie-s-roditelyami

COAEPXKXAHME OBYUYEHUA

10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA
®usuka — Hayka o mpupone. HayyHbie METOABI NO3HAHUS OKPYIKAIOLIETO

MuUpa.

Ponnb OKCIICpUMCHTA W TCOPHHM B IIPOLCCCC IIO3HAHHA TIPHPOILI.

OKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNW W TpolieccoB. HaydHbie THMOTE3HI.
®duznyeckre 3aKOHBI U TEOpUH. ['paHUIBl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.
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https://kb.bvbinfo.ru/?section=vzaimodejstvie-s-roditelyami

Ponp m mecTto ¢us3nku B (GOpMHUPOBAHWM COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN JAEATEIILHOCTHU JIFOACH.

Jlemoncmpayuu

AHaJIOTOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JIaTYUKHU.

Pasznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTepUalibHOW TOYKHM, UX MPOEKUUMHU HAa OCH CUCTEMbI KOOPIHHAT.
Clio)keHue nepemMeneHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE BIKeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUs, NIyTH H IepeMelICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOoaHOE najzieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHennoe  nBukeHue. J[BMKEHHE  MATEpUAIIBHOW TOYKHA IO
OKPYHOCTH C ITOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u yacrora oOparnieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBa M NPAKTUYECKOE MPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPSI0B, LIETTHbIE U pEMEHHBIE TIEPEIayu.

Llemoncmpayuu

Mopgenb cucTteMbl OTCUETA, WIUTFOCTPALUS KHHEMATHYECKUX XapaKTEePHCTHK
JIBH>KCHUSL.

[IpeoOpazoBanre IBUKEHUMN C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OpPOIIEHHOIO IOJ YIJOM K TOpPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaCHHUS.

HamnpaBieHnue ckopocTy npH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LENbIO ONPEJEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIy MYTSAMH, INPONJICHHBIMA TEJIOM 3a
MOCJIE0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBYKEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOW JKUIKOCTH.

N3ydeHnue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

—TemaﬁZ.%Zu.mmuxai OnepaTop 30 000 "KomnaHus "TeHzop" ——
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[Ipuanun  otHocutenbHOCTH  [anmunes. llepBeii  3akoH  Herotona.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs MaTepUalibHOM TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CkoiapxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cwiia TpeHHs CKOJIbXEHUS U cuiia TpeHus mnokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIbI OTHOCUTENIBHO OCH BpamieHus. llnedo cumnbl. YcmoBus
paBHOBECHS TBEPIOTO TENA.

TexHn4eckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne uHEPLIUY.

CpaBHeHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHeHME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBeCHs TBEPAOro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pPE3UHOBOM 00pasiie, OT uX AehOpMAIIHH.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO Tejla, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonvt coxpanenus ¢ Mexanuke

Nmmynbc MaTepuaibHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
Nmnynbe CWIBI M1 U3MEHEHUE HMITYJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CUJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUkKM. Teopema 00 W3MEHEHHUH
KMHETHYECKOW SHEPTUMU.
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[ToTeHunanbHas SHEPIHUsl. [ToreHunanbHas SHEPTHUs yIpyro
nedhopmMupoBaHHON  mpykuHbl.  [loTeHmanpHas  SHepruss Tejda  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHunanbHple W HENOTeHUHUalbHble  cuibl.  CBsi3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON SHEPrul CHUCTEMBI Tell.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue ycTpoWCTBA U NMPAKTHUECKOE MPUMEHEHHUE: BOJIOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, IBUYKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBIKEHHE.

[lepexon mOTeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEpPIruu
TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KTy Ta.

Pazgen 3. MosexkyasipHas pu3suka 1 TEepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoynoBckoe nBuxenue. Juddysus. Xapakrep IBUKEHHS U
B3aUMOJICMCTBUSL YaCTHUI BElIECTBA. MoJAENM CTPOEHUSA Ta30B, KUJKOCTEU H
TBEPJBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekysl. KonunyectBo BemectBa. [locTtosinHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  upeanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUHM HAeaIbHOro raza. AOCONIIOTHAash TeMmIliepaTypa Kak Mepa
CpeqHE KWHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHHUs vacTtull rasza. lllkana
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHMe MenaeneeBa—Kianenpona.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBieHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OoapoMeTp.

Jlemoncmpayuu

OnwITHl, JOKA3bIBAIOIINE JHMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
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OmnbeiTel 10 MU PYy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aHMOJICCTBHUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOIY AABIEHUS ra3a Ha CTEHKH COCYy/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UJCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaAMuKu

TepmonnHamMuueckass cucrema. BHYTpEHHASI 3HEPTUsS TEPMOJIUHAMHUYECKOU
CUCTEMBI U c1oco0bl e€ n3meHeHusi. KonnuecTBo TernoTsl u pabota. BuyTpeHHss
DHEpPrusi  OJAHOATOMHOIO  HMJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeTbHAs TeIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0Th Mpu TEIUIONEepeIaye.

[Tonsitue 00 anmabatHoM mpouecce. IlepBbIi 3aKOH TEPMOJIMHAMHKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMHUKHU K u3ompoiieccam. ['padudueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuki. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TernoBble  mMammHbl.  [IpuHOUNBI ~ JOEHCTBHS ~ TEIUIOBBIX  MAIlWH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KodpdUIMeHT Mmone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo u ero ko3 @uIMEHT m0JIe3HOTO
JNENUCTBUA. DKOJIOTHUYECKUE MPOOJIeMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHWCTBA M MPAKTUUECKOE MPUMEHEHHE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW »HEpPruM Teja MPU COBEPILICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Tela Ipu Terlonepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOpaHHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul
Onepatop 340 000 "KomnaHus "TeH3op"
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N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammuvie cocmosanun eéewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U KoHjeHcalus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIAXXHOCTh BO31ayxa. HaceimeHHslii map. YaenbHas TEIIOTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHSI OT JaBICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpucTayui3aius. Y aefbHas Tersiora miasienus. Cyonumarusi.

YpaBHeHue TEII0BOrO OanaHca.

TexHndeckne yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU MOJYYECHHSI COBPEMEHHBIX MaTepHUaloB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX APOB.

Kurnienue nmpy noHM>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHns BIAXKHOCTH.

HabGmtonenue HarpeBanus U MaBjIeHUs] KPUCTAUIMYECKOTO BEIlIECTBA.

JleMoHCTpaLus KpUCTalIOB.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTrpoauHamMuKa

Tema 1. Inekmpocmamuka

OnekTpu3auusl Tell. OJIEKTpUYECKU 3apsa. [IBa Buaga 3IIEKTpUUECKHUX
3apsa0B. IIpOBOOHUKH, TUANEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 31€KTpUYECcKui 3aps.
Onektpuueckoe mone. Hanpsok€HHocTs  3nexkrtpuueckoro mnonsd.  [IpuHiuun
CYNEPIIO3ULIUNA JJIEKTPUUYECKUX MoJjed. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTrO
TOJIA.

PaGora cun  anekrpocrarnueckoro  mojs.  I[lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOJHUMKM W JUANEKTPUKM B IJIEKTPOCTATUYECKOM IIOJIE.
Jlvanexrpryeckas MpOHULAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

TexHudeckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: 3IJIEKTPOCKOIL,
AIIEKTPOMETpP, dBJEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN annapar, CTpyMHbIA IPUHTED.

Jlemoncmpayuu
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B3anmopenicTBre Ha NEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE€ 3aPSAKEHHBIX TEl.

ITpoBOJIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
TUIACTHH, PACCTOSIHUS MEXY HUMU U AUAJICKTPUYECKON MPOHUITAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUYECKUM TOK. YCIOBUS CYILIECTBOBAaHUS DJICKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [1I0CTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 11 y4acTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONMPOTHUBJIECHUE BELIECTBA.
[TocnenoBaTenpHOE, MapajlIeIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYINAS CUJIa U BHYTPEHHEE COMNPOTUBICHUE WCTOYHHMKA TOKA.
3akoH Oma a1 OTHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIKaHUeE.

DJIEKTpOHHAs ~ MPOBOJAMMOCTb  TBEPJBIX  METAJIOB.  3aBHCHUMOCTH
CONPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTbD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MPUMECHAS MPOBOJIUMOCTh
noynpoBoHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE PUOOPHL.

DJIEKTpUYECKUM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIUTOB.
DJIEKTPOTUTHYECKAS] AUCCOLUAIUA. DIECKTPOJIN3.

DJIeKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHudeckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETD,
BOJIbTMETP, PEOCTaT, HCTOYHHMKHM TOKA, OJJEKTpPOHArpeBaTelibHbIE IMPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA JHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYIIPOBOTHUKOBBIHN JIMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune CHITbl TOKa U HANPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIONIA/IM MOMEPEYHOT0 CEUCHUS U MaTepraia.

CmenaHHoe COeJMHEHUE MPOBOIHUKOB.
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[Ipsmoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATyPHI.

[1poBOAMMOCTB 3JEKTPOTUTOB.

HckpoBou pa3psia 1 MPOBOJIUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD AMO/IA.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEMaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYIIEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenue 251eKkTposun3a.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
Ounonoruu, XUMUM, reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemnvle nowsmusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, Hay4yHbIA (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOIEIIb, U3BMEPEHHUE.

Mamemamuxa: penieHUe CUCTEMbl YpaBHEHHWH, JIMHEHHas (QyHKIus,
napabona, runepbosia, Ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MIPOECKLIUH HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMXKEHHE B KUBOM mpupoje, nuddysus, ocmoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIaun, TEIUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIC.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH WU
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, B3JIEKTPOJUTHUYECKAs IUCCOLUAIUS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHUN C HCIIONH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIUIHUKH, HCIOJIb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOJAOMET M JpPYyTHE€), JBUraTelb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM WYKCIIE HAaHOMATEpHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TATHBAHUKA.
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Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaAs UHOYKUUA

[TocTostHHBIE ~ MarHUTHL.  B3auMOAEHCTBHME  TMOCTOSAHHBIX  MAarHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM uWHaykuuu. I[IpuHomn cynepro3uuuu
MAarHuTHBIX noyied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JTUHWUNA MarHUTHOM
MHIYKIWAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JIWHUN WHIYKUHAH
MAarHUTHOTI'O TOJISL JJIMHHOTO MPSIMOrO0 IPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKoM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cuita Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HamIpaBlIeHUE. [[BUKEHHE 3apsiKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBiieHuEe 2NEKTpOMarHUTHOW WHAyKUWMH. [lOTOK BekTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIIAs CWia HWHAYKIUH. 3aKOH 3JIEKTPOMarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe anexkrpudeckoe moje. ODIEKTPOABMKYINAS CHJIA HWHAYKIHU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM IOJIE.

[TpaBuno Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJEKTPOABIKYIAS  CHIIA
CaMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEINU 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKUIUW MAarHATHOTO TOJIS.

B3anmopencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME ANIEKTPOMArHUTHON UHIYKLWH.

ITpaBuio Jlenua.

3aBUCUMOCTh JJIEKTPOJBUAKYIIEH CUJIBI MHIAYKIHUH OT CKOPOCTH HU3MEHEHUS

MarHUTHOTO MOTOKA.
SIBiIeHME CAMOMHIYKIIUH.
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I/IsyquI/Ie MAravTHOI'O II0JI KaTYIIKKU C TOKOM.
I/ICCHGI[OBaHI/Ie HeﬁCTBHH IIOCTOSAHHOI'O MAIr'HUTA Ha PaMKy C TOKOM.
HCCJ’IC}IOB&HI/IG SABJICHU SHCKTPOMaFHHTHOﬁ HHAYKIWH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u In1eKmMpoMazHUMHbIE KOJ1€OAHUA

KonebarenpHast  cucrema. CBOOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHWUA.
["apmonnyeckue konedanus. [lepumox, wacrora, amrmumryga u (asa kosieOaHUU.
[IpyxrHHBIN MassTHUK. MaremMaTH4eCKuil MasiTHUK. YPAaBHEHHE TapMOHHYECKHX
konebanuil. [IpeBpallienue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATBHOM KOJEeOaTeIbHOM KOHTYpe. AHAJIOTHSl MEXIYy MEXaHWUYECKUMU U
AIEKTPOMAarHUTHBIMU KoJsiebaHusiMu. @opmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPruu B UJCATBHOM KO0JIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroumx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHHUUECKHE
kosneOanus. Pezonanc. BoiHykAeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.

[lepemennplii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYEHHE CHUJIbl TOKa WU
HaIpsHKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegaya U MOTpeOICHNUE HIIEKTPUUECKON
HHEPruu. DKOJOTUYECKHE PUCKH MPHU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKHU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TUHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJIeOATENbHON CUCTEMBI (NPYXKUHHBIA WU
MaTEeMaTUYECKUA MASTHHK).

HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmroienue pesonasca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu 1OC/IENOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUM 3JEKTpOoNepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.
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HccnepoBanne IEpEeMEHHON0 TOKa B LENA U3  MOCIEAOBATEIIBHO
COEOMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE GO0IHbL

Mexannueckue BOJNHBI, yCnoBUs pacnpoctpaHeHus. llepumon. Cxopoctsb
pacnpocTpaHeHuss W JyiMHa BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJHBI.
HuTtepdepenims u udpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHol BosHe. CBOICTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaXCHHUE, MpeIOMJIEHUE, ToJisipu3anus, Judpaknus,
unTepdepenius. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIIBI paIUOCBA3U U TeleBUAeHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudecknue yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBasi AWArHOCTMKA B TEXHUKE M MEAUIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-nieys.

Jlemoncmpayuu

OOpa3oBaHue U paclpoOCTPaHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKa.

HaGmronenue orpaxkeHus: M MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnroienrie cBSI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0H H
4acTOTOM KOJIeOaHUH.

HccnenoBaHne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpaKEHHE,
npesioMJIeHUE, Noaspu3auus, Judpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onruka. lIpsMoiMHElHHOE pacnpoCTpaHEHUE CBETa B
OHOpOJHOU cpene. JIyd cBera. TOUEUHBI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaykeHus cBeTa. [locTpoeHue n300pakeHUi B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKA3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa IMOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cBeta. LBer.

ColOuparomue u pacceuBarolde JUH3bL. ToHKas JuH3a. DOOKyCcHOE
pacCTOsIHME M ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue u3oOpaxeHuil B
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coOuparonmx U paccenBaromux guH3ax. Dopmyna TOHKOW JTUH3BI. YBelIUUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBus HaOMIOMEHHWS MAaKCMMyMOB W MHHHMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [ludpakumonHas pemérka. YCIOBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB IIpM NAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapaT, TPOEKIIMOHHBINA armapaT, MHUKPOCKOI, TEeJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPEIIOMIICHHE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moellb CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUN B JIMH3AX.

Moaenn MUKPOCKOIIA, TEJIECKOIIA.

HaOGmronenne nuntepdepeHunm crera.

Hab6monenune nudpakium ceeta.

HabGmronenue nucnepcuu cBera.

[TonyudeHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO0 JUGPAKIUOHHON PEIIETKH.

HaOnronenue nosisipuszaiyu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepeHne nokasaresis NpeoMIICHUs CTEKJIA.

HccnenoBanrie cBOMCTB M300paXeHU B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNHAJIBHON TEOPHH OTHOCUTEILHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOpPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBbHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKpPAICHHE
JUTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJIbCOM PEISATUBUCTCKOM YACTULIBI. DHEPIrUs
ITOKOS.
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Pazngen 7. KBantoBas ¢puszuka

Tema 1. Inemenmovl K6AHM OGO ORMUKU

®dotonbl. ®opmyia [lnanka cBs3u sHepruu PoTOHA ¢ €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaoBanue Gorodddexra. OnpiTel A. I'. CtoneroBa. 3aKOHBI
dotordpdekra. YpaBuenue DunimTeitHa st hoTodpdexra. «KpacHas rpanunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTodPdeKTa.

Ceeroauog.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriounieHue
(OTOHOB MpU MEPEexXo/e aroMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CHEKTp ypOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BomnnoBsie cBoicTBa yactull. Bonusl e bpowiis. KopnyckynsipHO-BOITHOBOM
JTyaJTu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nTuHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomul

HaOmronenue tuHe4aToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOeHUS snpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa

paanoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-uU3JIy4deHHS.
Bnusinue paanoakTUBHOCTH Ha KUBBIE OpPTaHU3MBI.
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OTtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas monmens sigpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sijapa. M30Tomsl.

Anbda-pacnaz. OJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIly4eHue. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. S nepubie cuibl. JledexT macce sapa.

S nepHble peakunu. JleneHne U CUHTES sIEp.

Snepnwrii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTUBHI
AJIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTobl HAaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTaIbHbIE B3auMOoieicTBUS. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckre ycTpoucTBa U MPAKTUYECKOE NMMPUMEHEHHE: JT03UMETp, Kamepa
Busnbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IprKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3aHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

CosHeuHas cucrema.

Connne. ComHeuyHass akTUBHOCThb. McTtounuk sHeprum CoyiHIIA M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IIOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TIABHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE3]1. DTaIbI )KU3HU 3BE3I.

Muneunsiii [lyte — nama I'anaktuka. Ilonoxenue u nBuxkeHue CoyiHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

Onepatop 340 000 "KomnaHus "TeH3op" ——
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Habnronennss HEBOOPYKEHHBIM TJ1a30M C HMCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONpeieNIeHHs] TIOJIOKEHUSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE cO3Be3/1us CeBEpHOIro NMOMTYIIAPUS U APKUE 3BE3IBI.

HaOmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

O0o01a0111€e MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COITMAILHOM M ATHYECKOM cpepax AeATEeITLHOCTH YEJIOBEKa, POJb U MECTO (DH3UKHU
1 aCTPOHOMHUHU B COBPEMEHHON HayYHOH KapTHHE MHUPa, POJb (U3UIECKON TEOpUHU
B (opMHUpOBaHMM TMPEACTABICHUM O (PUIMUECKON KapTUHE MHpPA, MECTO
($bU3MYECKON KapTUHBI MHUpaA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMHM MaTE€MAaTHKH,
OMOJIOruH, XUMHUH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SIBJICHWE, HAy4YHBIM (DaKT, rumores3a, (uznyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOJII0IEHHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pemieHUE CHUCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPHl M MX MPOEKIUM HA OCHU KOOPJHUHAT, CIIOKECHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUH, MNPHU3HAKU TOJ00MS TPEYroJIbHUKOB,
ompeiesIeHHEe TUIOIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paaralnu Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJJIMYECKasA CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PpEIIETKH, CHEKTpaIbHBINA
aHaJIu3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKU  MATrHMTHBIX DY/,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: NVMHUM DBJEKTpoOIEpenay, TIECHEPATOP NEPEMEHHOIO0 TOKa,
AJICKTPOJBUTATENIb, WHAYKIMOHHAS II€Yb, pajap, pPaaUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
CoJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nka» HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUHUTH JIOCTHIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeamera « Ou3nKay AOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OIBbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peajau3alii OCHOBHBIX HAIPaBIICHUU
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOMIEeTrocsi KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIECYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPAaTHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
OOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPaXKTaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIIeHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM 4YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTONUYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCIIHTAHMS :

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
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5) TpyA0BOT0 BOCIUTAHUSI:

MHTEpPEC K pa3IuyHbIM cdepaMm npodhecCHOHATBHOU JeATEIHLHOCTH, B TOM
YKCJIe CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) IKOJOrH4eCKOTr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhI, OCO3HAHHE TIJI00ATBHOTO
XapakTepa AKOJOTUUECKUX MPoOsIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JIEICTBUIM B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEJICH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacUIMpEeHHE OMbITa JEATEbHOCTH SKOJOTUYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHHE IEHHOCTHM HAay4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IIpoOIlecce
u3yuyeHus: (U3MKU  OCYIIECTBISATh  MPOEKTHYID W HCCIEIOBATEIbCKYIO
NEeATETHbHOCTh MHIUBUIYaIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jlornueckue JaeiicTBUsA:
CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENU AEATEIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUHU HX
JIOCTHDKCHMUS;
BBISIBJISATH  3aKOHOMEPHOCTH W TNPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MUMEIOIINXCS
MaTE€pUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBUSX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3zoBbie uccienoBare/ibCKue JAeliCTBHA.
BJIaJICTh HAY4YHON TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHATHSMH W METOAaMHU
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BJIAJICTh HABBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOMN NEITeTbHOCTH
B 00sacT (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB peIICHUs 3a1ad (HU3UIECKOTO COJCpNKaHUS, NMPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TOJYYEHUI0O HOBOTO 3HAHUS, €T0
UHTEPIpPETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH  IPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3WpOBAaTh 3ajaudy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JIOKa3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUsA 1O (HU3UKe B MPAKTHYECKYl0 00IacTh
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIE UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJYYCHHS WH(POPMAIUU (PU3NIECKOTO CONCPKAHUS U3
HUCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJM3,
CUCTEMATH3AIMI0 U HWHTEPIPETAIui0O WHGOPMAIIMN Pa3IUYHBIX BHIOB U (HopMm
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

WCIIOJIB30BaTh  CpeICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7lad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHMs, TPaBOBBIX ©  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJICpX)aHUS B pa3IMYHBIX (dopMaTax c
y4€TOM Ha3HAYCHUS MHPOPMAIIUU | TIEICBON ayIUTOPHH, BEIOMpAst ONITUMAIILHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTH3aIUH.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
OCYUIECTBJISITh ~ OOIIEHHME Ha YpoKax (U3MKM W BO BHE-ypPOUHOMU
NEATEIIbHOCTH;
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pacmo3HaBaTh NPEANOCHUIKH  KOH(MIUKTHBIX CUTyalliii W CMsT4YaTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIAraThb CBOIO TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HMCHOJb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIYAJIBHON
paboTHI;

BbIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX AEHCTBHM € y4éTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTUBA;

OpUHUMATh  1eJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUM,
pacrpenensiTe poid ¢ YYETOM MHEHHMH YYacCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAauy€CTBO CBOErO BKJAJa W Ka)XJOr0 YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTatr no pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLICHUBAaTh MJIEH C MO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaLMUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYLIECTBJISATh MO3HABATENbHYIO JIEITEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIIEHUS PACUETHBIX M KadYE€CTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacHIMpATh paMKH YIE€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILLIECHHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULMUA B 00IacTH
(bU3HUKHY, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, S)MOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIBTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHOM  peJeKCHUH KaK  OCO3HaHMS
COBEpIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HX PE3YJIbTATOB U
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WCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKH CUTYallluH, BEIOOpa BEPHOTO
pelIeHHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMECHHO INPUHUMATHh PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPU aHAIW3€ pe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NpPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMpPH aHalM3e pe3yiabTaToB
NEeATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpormecce nocTwkeHUS TUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI
mo ¢Gu3MKe IS YPOBHS CpEIHEro ooOmero oOpa3oBaHUS Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN UHTEJIEKT, peanoiaraomi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE IMOIIMOHATIHLHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aIanTHPOBATBCA K
AMOIMOHAIIEHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONIEH CTpEeMJICHUE K JOCTHKCHUIO LETU U
yCcrnexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOMS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIECH CITIOCOOHOCTh MMOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTh KOHPIHKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mpeaMmeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETeH:
MaTepHalibHasl TOYKa, MHEePIUaIbHas CUCTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEIIO,
UJCIbHBINA Ta3, MOJIENU CTPOCHHS Ta30B, KUJIKOCTEH U TBEPHABIX TeJ, TOUYCHUHBIN
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pacrio3HaBaTh (PU3HYECKUE SBICHUS (IIPOIECCHl) U OOBICHATHh MX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KMHETHYECKOM TEOPUM CTPOCHHMS BEIIECTBA U
AJIEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PAaBHOYCKOPCHHOE  IMPSMOJIMHCHHOE
JIBIDKEHWE, CBOOOJHOE IMaJieHWe TeJ, IBIKEHHWE 10 OKPYKHOCTH, HWHEPIIUS,
B3aumMojelicTeue Ten, auddys3us, OpOYHOBCKOE JBMXEHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00bhEMA TeJl MPU HarpeBaHUU (OXJIaXKISHUH ), TETNIOBOE
paBHOBECHE, HCIIAPCHHE, KOHJICHCAIMS, TUIABJICHUE, KPHCTALIM3AIlMs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, ITOBHIIICHNUE JABJICHHS T'a3a IPU €ro HarpEBaHHWH B 3aKPHITOM
COCyZe, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHUS Ta3a B H30IPOIEeccax,
AIIEKTPHU3AIUS TEJ, B3aUMOJCHCTBUE 3aPS/IOB;

OMHUCBHIBATh MEXAHUYCCKOE JBI)KCHHUE, HCIONB3YS (DU3NYSCKUEC BEIUYMHBIL:
KOOpJIMHATA, TMYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPCHHE, Macca Tejla, CHIIA,
UMITYJIBC TeJla, KHHETHYECKasl SHEPrus, NMOTCHIIMAIBbHAS dHEPIrUs, MEXaHHYeCKas
paboTa, MeXaHWYecKass MOIIHOCTh;, TPH OINMCAHWHA TPaBUILHO TPAKTOBAThH
(GU3UYECKUl CMBICTT HCIOJIB3YeMbIX BEIMYHMH, WX O0O3HAYCHUS ¥ €IWHHIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C APYTUMHU
BEIUYNHAMH;

OMKCHIBATh M3yYCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBICHHS,
UCTIONIB3YS (DM3WYECKHE BEIIMYMHBL: JaBJICHUEC Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasl DHEPIHs XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJMYECTBO TCIUIOTHI, BHYTPEHHSS HSHEprus, padora rasa,
KO3 (PUIIMEHT IOJIE3HOTO JEWCTBUS TEILUIOBOTO JIBUTATEIsA; IIPH OIMHCAHUHU
MPaBWIBHO TPaAKTOBaTh (DU3MYECKUH CMBICI HCIOJB3YEMBIX BEIMYWH, WX
00O3HAUCHUS W CAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BETHYHUHY C IPYTUMH BEIIMUYNHAM;

OMHCHIBATh U3YYCHHBIC MICKTPUUCCKUE CBOWCTBA BEIIECTBA U DJICKTPUUECCKUE
SIBJICHHUS (TIPOIIECCHI), UCTIONIB3YS (PU3NYSCKHUE BETUYMHBI: DJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MOTEHITMAN, Pa3HOCTh MMOTEHIIUAJIOB;
IpU  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOJIh3YyEMBIX
BEJIMYMH, MX OOO3HAUCHMs] M EIWHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINC
JTAHHYIO (PU3UYECKYIO BETUYHHY C APYTUMHU BEIUYHMHAMU,

aHAJTM3UPOBATh (PU3UYCCKHE MPOIECCHl U SBJICHUS, UCIONIb3YsS (PU3MUECKHE
3aKOHBI U MIPUHILIMIBL: 3aKOH BecemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
TMPUHITUI CYTEPIIO3UIIMHA CHJI, TIPUHITUIT PABHOMPABUS WHEPIIHAIBHBIX CHUCTEM
OoTCcuéTa, MOJEKYJIIPHO-KMHETHYCCKYI0 TCOPHIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEIHECH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JABUKCHUS MOJICKYII C
aOCOJIIOTHOHN TeMIlepaTypoH, MepPBhIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHS

QJICKTPUYCCKOTO 3apsja, 3aKOH KyJ'IOHa, Inpu 35TOM pPas3jindaTb CJIOBCCHYIO
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(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TPUHIIMIBI  JCHCTBHSI MAallldH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazauyaTh YCJIOBHS MX O€30MacHOr0 HCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HHU;

BBIMOJIHATh 3KCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHHH, MPU 3TOM
dbopmynupoBarh MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OPYJIOBaHHUSA, MPOBOAUTH OIBIT U
bopmMyIHpOBaTh BEIBOIBI,

OCYIIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (U3NYECKUX BETUYMH, TPU
TOM BBIOMpPATh ONTUMAJBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJEeNOBAaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKHMMH  BEIUYMHAMH  C
WCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKkcupoBaTh Pe3ynbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TaOJIUII U TpapUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEJAECHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM W MPOEKTHOU
JEATENBHOCTH C HMCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB MU JIA0OPATOPHOIO
000pyTIOBaHUS;

pemaTth pacu€THblE 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXOuMbIe ISl € peIlleHHUs, MPOBOAUTH Pacu€Thl M OICHMBATh PEATbHOCTD
MOJTyYEHHOT0 3HaueHUs (PU3HUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUi: BBICTPAUBATh JIOTUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PACCYXXIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nYecKue sIBJICHUS,

UCIONB30BaTh  MpPH  pPELIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHbBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TMIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS Y4EOHOW U HAyYHO-TIOMYJIIPHON HH(POPMAIINH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTy4aeMyIo HH(pOpMaIIHIo;

IPUBOJINUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MPU OOpAILLEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
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YCTPOWCTBAMH, JIJIi COXPAHEHUS 37IOPOBbSI M COOIOICHUS HOPM SKOJOTUYECKOTO
TOBEJICHUA B OKPYKAIOIIEH Cpeie;

paboTaTh B Tpynmne C BBHIMIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
MJIAaHUPOBaTh palbOTy TPYIIbI, palMOHATIBLHO pacHpeiessTh O00S3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOMN MTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS M3YyUYEHHBIX (U3HYECKUX MOJeNeH:
TOYECUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCYHBbIN UCTOUYHUK CBETA, sJepHas
MOJIENTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa TMPHU penieHuu (PU3NIecKux
3a/1ay;

pacrno3HaBath (puU3MUYECKHe sIBICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIHMICS 3apsll, SJCKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, NPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MONApU3alLUs CBETa, JUCIEpCUs CBETa,
dbotoanexTpudeckuii 3Qhext (hoToddPdhexT), cBEeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OMKCHIBATh U3YYEHHBIE CBOMCTBA BelIecTBa (AIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3dU4YHBIX  Cped) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YS (U3UYECKUE BEITMYMHBIL:
ANEKTPUUYECKUN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJBIDKYIIAs CUiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojs, cwia Ammnepa, cuia JlopeHia, WHIYKTUBHOCTb
KAaTYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOJ M YacToTa
KojiebaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CUJa JIMH3BI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3UUECKUI
CMBIC]T HCIIOJIb3YEMbIX BEJIWYMH, HMX OO0O3HAUCHHS M EAUHUIIbI, YKa3bIBaTh
dbopmyIbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMU

BEIIMUYMHaAMU,
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OMUCHIBATh H3YyYECHHBbIE KBAHTOBBIE SIBJICHUA M TMPOLECCH, HUCIOIb3YA
bu3nYecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsl U UMIMYJIbC (DOTOHA, MEPHO]T TOJIypaciaja, SHEPrus CBSI3U
aTOMHBIX SIIEp, NPU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUYECKUN CMBICI
WCIIOJIB3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEITUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBI

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJb3Yys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapalJIeIbHOTO
COCOUHEHUSI MPOBOJHUKOB, 3aKOH J[koyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHA Wit GoTtodrddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MacCOBOr0 4ucia, moctyiatel bopa,
3aKOH PAaIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYyIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBaEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJIENOBAHUIO (DU3UYECKUX SBICHUM U
MIPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBath mpoOieMy/3aady M TUMNOTE3y Y4eOHOro HSKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpPYIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIUpPOBATH BHIBOIBI;

OCYUIECTBIISThH NMPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEIWYUH C HCIOJIb30BaHUEM
OPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHH B BHUJE TaOIUIl U
rpauKoB, 1enaTh BHIBOABI MO pe3ybTaTaM UCCIeI0BaHMUS;

coOo1aTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOSKTHOU
JESATETHLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPAaTOPHOTO
000py10BaHUS;

pemath pacu€THbie 3a7a4yd C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,

I/ICHOJIBBYH (bHSPI‘ICCKI/Ie 3aKOHBI U HpI/IHHI/IHBI, Ha OCHOBC aHaJIn3a YCJ'IOBI/IH 3a1aunu
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BBIOWpATh (DPU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJUTH Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEeHHOT0 3HAaYeHUS (PU3HUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUU C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBICHNUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBpPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPE/CTaBIICHUs YYEOHOW U HayYHO-MOMYJIAPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMALHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacCHOTO MCIOJIb30BAHMS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIs COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEACHNUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpyHme C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBATh pabOTy TPYIIBI, PalMOHAIBHO paACHpeNeNsiTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PELIEHUE PacCMATPUBAEMOM MTPOOIIEMBI.
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
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11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MarnuTHO€ moJje. DIeKTPOMarHUTHAS bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHudecKkue 1 3IeKTPOMATrHUTHBIE bubnmnoreka [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CTICITHAIBHOM TEOPHUH 4 1 bubmuorexa [JOK
' OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznea 4. KBAHTOBASI ®U3UKA
bu6mmoreka [IOK
4.1 DJ1eMEeHTHI KBAHTOBOU OIITHKHA 6
https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atoma 4 BuopoRe B a Tersopr
JIOKYMEHT MOZAMNUCAH S/IEKTPOHHOM MOAMUCHIO
roCYaAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA30OBATEJIbHOE 21.09.24 11:58 (MSK) Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92
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https://m.edsoo.ru/7f41c97c

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

4.3 ATOMHOE S1pO 5

Hroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

bu6nmoreka [JOK

5.1 3 7 1
JIEMEHTBI aCTPOHOMMHU U acTPOUUKU httos://m.edsoo.ru/7fALC97c

Wtoro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maronee MOBTOPEHUE 4 E;ﬁn;jr?::;(;?z}; £41c07c
Utoro mo pazneny 4
PeszepBHoe Bpems [IpodopreHTaninoHHbIi YpOoK 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
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HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
ara undpoBbIe
Tema ypoka Kourpoabnbsie IIpakTuyeckue A bp
Bcero H3ydeHUusi oOpa3oBaTebHbIE
padoThI padoThI
pecypcebl

®duszrka — HayKa 0 NPHUPOJIE.
Hayunsie MeT(})] bl HOEHEI:HHH 1 04.09 bubmorexa TTOK

Y A ' https://m.edsoo.ru/ff0c32e2
OKpYKaroIIero Mupa
Posnb 1 MecTo Gu3uKu B
(hopMUPOBaHUN COBPEMEHHOM 1 06.09 bubnmnorexa [JOK
HAyYHON KapTHHBI MUPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JACSITeITLHOCTH JTFOICH
MexaHu4ecKoe IBHKCHHE.
OTHOCUTENHFHOCTh MEXaHHYECKOTO 1 11.09 bu6nmoreka [JOK
nerkeHus. [lepemenienue, CKOpoOCTb, ' https://m.edsoo.ru/ff0c3508
yCKOpEHUE
PaBHOMepHOE NIpsIMOJIUHEITHOE 1 13.09 bu6muoreka [{IOK
JIBUKECHHE ' https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHEIHOE 1 18.09 bu6muoreka [IOK
TIBUKCHIE ' https://m.edsoo.ru/ff0c372e
CBobOojHOE TajzieHre. Y CKOpeHne 1 20.09 bu6muoteka [IOK
CBOOOIHOIO TaIECHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHXEHUE.
JIBU>KeHue MaTepualibHOW TOUKH IO 1 25.09 bubmmorexa TTOK

p ' https://m.edsoo.ru/ff0c3ada

OKPYKHOCTH
[Tpuntun oTHOCUTENBLHOCTH [ anmuiest. 1 27.09 but6mmoreka [JOK
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NHepuymanbHble CUCTEMBI OTCUETA.
[TepBriit 3akoH HeroTOHA

Macca tena. Cuna. [Ipunuun

https://m.edsoo.ru/ffOc3be8

. bubnmnorexa [JOK

9 CyIepHo3uLMH CHUJIL. BTOpOI/Iu3aKOH 1 02.10 https://m.edsoil.ru/ff003be8
HeroTona st MaTepraibHOM TOUKH

10 Tpetuit 3akon Herotona nis 1 04.10 bu6nuoreka [IOK
MaTepualbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroreHus. Cuna Bu6morexa LIOK

11 TshkecTH. [lepBas kocmuueckast 1 09.10 httos://m.edsoo.ru/f0c3d0o
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 e bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadduumeHt tpenus.

13 Cuna C§Hp0TI/IBJIeI?I/I¢:I npu )JBI/DP;(eHHH 1 16.10 bubmorexa HOK

https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WIIH rase
[ToctynaTenbHoe U BpalaTeabHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tela. 1 18.10 bubnunoreka [JOK
MowmenT cuibl. [liieuo cumbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Teja
Nmmynbe MaTepuaabHOM TOUKH,

15 CHUCTEMbI MaTEPUAIBHBIX TOUYEK. 1 23.10 bu6muoreka [IOK
Nmrynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBHIKEHHE
PaGota u MOITHOCTH CHUIIBIL.

16 Kunernueckas sHeprusi MaTepuaibHOW 1 25 10 bu6mmoreka [{IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW JHEPIUU

17 [loTeHuumanbHas SHEPTHUs. 1 06.11 bubnunoreka [JOK
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18

19

20

21

22

23

24

[ToTennmanpHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas 3Heprus Tena BOIU3U
MMOBEPXHOCTU 3EMIIN

IloTeHnManLHBIE M HEMOTEHIINAILHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJI ¢ N3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEIl.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUu

JlabopaTopHas pabora
«MccnenoBanue cBsi3u pabOTHI CUITHI C
W3MEHCHHEM MEXaHUUYECKOW YHEPTUN
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KI'yTa»

Kontponbnas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. uddysus

Xapakrep JBUKEHUA U
B3aHUMOJICHCTBHS YaCTHUI] BEIESCTBRA.
Mopenu cTpoeHus ra3oB, )XKUIAKOCTEH
U TBEPIBIX TEN

Macca monekyn. Konuuecto
BemiecTBa. [locrosHHas ABoraapo

Tennosoe pasHoBecue. Temneparypa
u €€ usmepenue. lllkana remneparyp

1

08.11

13.11

15.11

20.11

22.11

27.11

29.11

https://m.edsoo.ru/ffOc461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [{JOK
https://m.edsoo.ru/ffOc4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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Henscus

o5 Wneanpnsiii ra3 8 MKT. OcHOBHOE 1 04.12 bubnuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMIepaTypa Kak Mepa

26 CpeaHEeN KUHETUYECKON dHEPIUU 1 06.12 bubnuorexa [JOK
JBIDKEHUS MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
Menpeneea-Knaneiipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI 1 11.12
Jlaboparopuas paboTa

28 «HccnenoBanue 3aBUCUMOCTH MEXKTY 1 1312
rapaMeTpamMu COCTOSTHHS
pa3peKeHHOT0 raza»

29 N3omnponeccel B H1€aTbHOM Tra3e u ux 1 18.12 bubnunoreka [JOK
rpaduyecKoe MpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprust
TEPMOJUHAMHUYECKON CUCTEMBI U

30 crocoObl €€ n3meHeHus. KoandyecTBo 1 20.12 bubmuoreka [JOK
TEIUI0THI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTHUsS OJJHOATOMHOTO HUCATEHOTO
rasa

bubnunorexa LIOK
31 Bt TeIUIoMepe atii L 2212 https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIIOEMKOCTh BEIIECTBA.
bubnunorexa LIOK
32 KonmgecTBo TemoTs! nmpu 1 27.12
. https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnabaTHbIi TIpolece

33 IlepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 1 10.01 bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heob6patumocTs mporieccoB B 1 15.01 bubnuotexa [JOK
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npuponae. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOJIUHAMUKHU

35 [punuun aeiicteus u KI1J{ rernosoit 1 17.01 bubnunoreka [JOK
MaIluHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KITJ{ 1 22.01

37 DKOJIOTUYECKHE MPOOIeMbI 1 2401
TETUTOYHEPTETHKH

38 O6o06matomuit ypok « MomnekysipHast 1 29.01 bu6mmoreka [{IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
Kontponbnas pabota mo teme BuGmiorexa LIOK

39 «MonexynsipHas ¢puzuka. OCHOBBI 1 1 31.01 httos://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKID)

40 [TapooOpa3zoBaHue U KOHIAEHCALIUS. 1 05.02 bubmuoreka [{JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENIbHAS BuGmiorexa LOK

41 BJI&YKHOCTb BO31yXa. HackleHHbII 1 07.02 https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u

42 amopdHbIe Tena. AHU30TPONIHS 1 12.0 bubmuoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edso0.ru/ff0c65f0
kpuctauisl. COBpeMEHHBIE MaTepHaITbI
[1naBneHue U KpUCTATUTU3AIIHSL.

43 VY enapHas TEIUIOTA IIJIABJIICHHUA. 1 14.02 Bubmaorexa LJOK
CyGmuvars https://m.edsoo0.ru/ff0c6708

44 VYpaBHeHHE TEIIOBOro OanaHca 1 19.02 ]i?tl'/tlfsj:llpllr%f;(:)gr(alllffOCGSZO

45 DneKkTpu3aus Tei. DIeKTPUIECKU 1 21.02 bubnuoreka [IOK

3apsan. Z[Ba BUJA SJICKTPUUICCKHUX
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3apsiioB

[IpoBOIHUKHU, AUANEKTPUKHU U

bubnunoreka [JOK
46 MOJIYIIPOBOAHUKU. 3aKOH COXPaHEHUS 1 26.02
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aK0OH
47 Kynona. ToueuHBIN 31€KTPUYECKUIA 1 28.02 Bubmrorexa IJOK
Y ' p ' https://m.edsoo.ru/ffOc6ced
3apsin
Hanpspk€HHOCTB 2JIEKTPUUECKOTO
48 nosis. [IpuHnun cynepnosunuu 1 05.03 bubmuoreka [{IOK
AJIEKTPUUECKUX TTosieH. JInauun ' https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
PaboTa cui1 371€KTpOoCTaTHYECKOTO Eubs 1OK
nOJInOTEKA
49 nond. IToreruman. PasHocts 1 07.03
H https://m.edsoo.ru/ff0c6f00
IMOTEHIAAIOB
[IpoBOTHHKYN U AUDIIEKTPUKH B
50 3JIEKTPOCTATHYECKOM IIOJIE 1 12.03 BrbmaoTexa LIOK
p ’ ' https://m.edsoo.ru/ff0c7018
JuanexTpudeckast TPOHUIIAEMOCTD
bubmuoreka [JOK
51 DaexkTpoéMiocTh. KoHaeHcaTo 1 14.03
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIIIOCKOTO
52 KOHIEHCcATOpa. DHEPIUA 3apKEHHOTO 1 19.03 Bubmiorexa OK
pa. p p ' https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGopartopuas padora "UsMmepenue
53 paTopras pabot Mep HH 1 21.03
AIEKTPOEMKOCTH KOHACHCATOpa
[TpunIun nefcTBUS U MPUMEHEHUE
KOHJIEHCATOPOB, KOITUPOBAIILHOTO
54 A poB, P 1 02.04

anmnapara, CTpyHHOT0 IpUHTEpA.
DneKTpocTaTUYeCcKas 3aluTa.

JOKYMEHT MOZMUCAH 3MIEKTPOHHOM MOAMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOGPA3OBATE/IbHOE
YYPEXXAEHUE TMMHA3UA N2 272 AOMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMPeKTop

21.09.24 11:58 (MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"

Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

3a3eMIIeHHE AIEKTPONpruOOpOB

DNEeKTpUYECKUH TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

Cuna Toka. Hanpsiokenue. 1
Conporusnenue. 3akoH Oma aJist

y4acTKa Lenu

[TocnenoBarenbHOE, TApAIIETBLHOE,
CMEIlIaHHOE COEIMHEHNE

npoBoAHKKOB. JlaboparopHas padoTa 1
«/3y4eHne cCMEaHHOrO0 COCTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTB AJIEKTPHUECKOTO
Toka. 3akoH Jlxxoyins-Jlenna

3axon OMa 71 TOJTHOM (3aMKHYTOI)
anexTpudeckoi nenu. Koporkoe

3aMblkaHue. JlJabopaTopHas padora 1
«3mepenune D/IC uctouyHuka Toka u

€r0 BHYTPEHHETO COTPOTHBIICHUS

04.04

09.04

11.04

16.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7838

bubnunoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs! IPOBOJIUMOCTh TBEPABIX
METaJUI0B. 3aBUCUMOCTb
COTPOTHUBJICHUSI METAJIOB OT
temreparypbl. CBEpXIIpOBOJIUMOCTh

18.04

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

23.04

61

[TomynpoBOAHUKH, HX COOCTBEHHAS U

MpUMecHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoAHUKOBBIE
npubOpbI

25.04

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae
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DNeKTpUYeCKUil TOK B pacTBOpax U

62 pacIiuiaBax 3JEKTPOJIMTOB. 1 30.04 bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIAIINS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DJIEKTPUYECKUI TOK B razax.

63 CamocTosITeNbHBIN U 1 07.05 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ffOc84ae
[mazma
OnexTpuuecknue npudopsl U
YCTpOICTBA U UX MPAKTUYECKOE bu6mmoreka [JOK

64 1 14.05
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 O06o06maromuit ypok 1 16.05 bubnmoreka [JOK
«INEKTPOIUHAMHKA) https://m.edsoo.ru/ff0c88be
Konrponsnas padora o Teme
«Qnekrpocratuka. IlocrosHHbIN bubmumoreka [IOK

66 . 1 21.05
3JIEKTpUYECKUd TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3NUYIHBIX Cpeaax»

67 PesepBHblii ypok. KonTposbHas 1 93.05 bu6mmoreka [{IOK
pabota no Teme "DieKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. ®usuku u 1 53.05 bubnmoreka [JOK
npodecCuoHANIbHAS IS TEIBHOCTD https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME

LIOKYMEHT MOAMWCAH 3NTEKTPOHHO MOAMMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOGPA3OBATE/IbHOE
YYPEXXAEHUE TMMHA3UA N2 272 AOMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMPeKTop

21.09.24 11:58 (MSK)

Onepatop 340 00O "KomnaHus "TeHzop" ——

Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
(]
Jlj;-n Tema ypoxa Bcero Kontpobvie  Ipaxrireckie i[:;'?ennﬂ :)lgl()paz(())l;:;eenbﬂme
padoThI padoTbI pecypesI
[TocTOsIHHBIE MArHUTHI U UX
B3auUMOJeHCTBHE. MarHUuTHOE MOJIE. 1 02.05 bu6nmnorexa [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMHU
MarnuTHO€ noJje IpOBOJHUKA C
TokoM. OnbIT DpcTena. 1 05.09 bubnnorexa [JOK
BzaumoaeicTere npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yuenue 1 1 09.09 bubnnorexa [JOK
MAarHUTHOTO TMOJIS KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.
JlaGoparopHas paboTa 1 1 1209 bubnnorexa [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MAarHWTa Ha PaMKy C
TOKOM
Jle¥icTBue MarHMuTHOTO MOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 16.09 bubnuoreka IIOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast UHAyKus. [Totok
BEKTOpa MarHuTHOM uHaykuu. I1C 1 19.09

MHAYKIHUU. 3aKOH 3JIEKTPOMArHUTHOU
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nHaykiuu Gapanes

JlaboparopHast paboTa

bubmmoreka [JOK
7 «HccnenoBanue SI]iJIeHI/ISI 1 23.09 https://m.edso:)_.[ru/ffOCa150
AJIEKTPOMATHUTHOW WHIYKITHH)Y
NupykTuBHOCTS. SIBIEHUE
8 camounaykiuu. 3J1C caMOMHOYKIUU. 1 26.09 bubmuorexa [{OK
OHeprus MarHUTHOT'O TIOJIS1 KaTYILIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T10JIe
TexHuueckue yCTpoONUCTBa U UX
MIPUMEHEHNE: TTIOCTOSIHHBIC MarHUTHI,
9 AJIIEKTPOMATHUTHI, 3JIEKTPOABUTATEb, 1 30.09
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TeYb
10 O6o6marmuii ypok «MarautHoe 1 03.10 bubnnorexa [JOK
noJie. DJIEKTPOMArHUTHasE MHIYKIHSD) https://m.edsoo.ru/ffOcab82
KontponbHas paboTa mo teme Bu6morexa [IOK
1 «Marmirioe noxe. 1 L 07.10 https://m.edsoo.ru/ffOcad58
DNeKTpOMarHuTHAasE WHAYKIIHSD)
CBOOOTHBIE MEXaHHUECKUE
kosnebanus. ['apmoHudeckue Bu6morexa [IOK
12 KoJieOaHus. YpaBHEHUE ) 1 10.10 httos://m.edsoo.ru/FfOcafos
TapMOHMYECKHUX KOJIeOaHUH.
[IpeBparieHue s3Heprun
JlaGopaTopHnas pabota
13 «HccnenoBanue 3aBI/ICI/IMOSTI/I 1 14.10
neproJia MajbIxX KojaebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»
. bubnuorexa [JOK
14 KonebarenbHblil koHTYp. CBOOOIHBIE 1 17.10 onelaitpsatsap/iieh80
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15

16

OJICKTPOMArdHMTHBLIC KoJIcOaHHS B
nacajlbHOM KoJIEOATEIbHOM KOHTYPC.
Amnanorus MCKIAY MEXAaHUYCCKUMU U
OJICKTPOMArHUTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHCPIrur B UJCAJIbHOM 1
K0J1e0aTeTbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux

KosieOaHusX. BEIHYKIeHHBIS

MeXaHHuecKue Kojiebanus. Pe3oHanc. 1
BrIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIE

KoJIEOaHHS

21.10

24.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmnorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiit Tok. CUHYyCOUIAIBbHBIN
MEPEMEHHBIN TOK. MOITHOCTH

NIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U 1
JEUCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaIPsKEHUs

07.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [Ipoussoactso,
nepegava u norpedieHue 1
AJIEKTPUYECKON SHEPTUU

11.11

19

20

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHUE IEKTPUYECKOr0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKaA,
JIMHUN dJEKTponepenad

DKOJIOTUYECKUE PUCKU TTPU

IIPOU3BOJICTBE JIEKTPOIHEPTUU.

Kynbrypa ncnonp3oBanus 1
3IEKTPOIHEPTHH B MOBCEAHEBHON

KU3HU

14.10

18.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324
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21

22

23

24

25

26

27

28

29

30

MexaHn4eckue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuona. CkopocTthb
pacripoCcTpaHEHUs U JITMHA BOJIHBI.
[Tonepeunble U NPOAOJIbHBIE BOJIHbI

3ByK. CKOpOCTBh 3ByKa. ' pOMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka

DJIeKTPOMArHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocth. [Ikana 1
AIIEKTPOMATHUTHBIX BOJIH

[TpuHIUTIBI paTHOCBS3U U
teneBuaeHusA. PazButue cpeacts 1
cBs3u. Pagnostokamus

KonTtponbHas padora «Konebanus u
BOJIHBD»

[IpsamonuHeitHOE pacipOCTpaHEHUE
CBETa B OJHOPOJHOM Cpeje.
Todeunslil ICTOYHMK cBeTa. JIyu
cBeTa

OtpaxkeHnue cBeTa. 3aKOHbI

oTpaxkeHus ceerta. [loctpoenne 1
n300paKEHUH B INIOCKOM 3€pKajie
[Tpenomnenue cera. [lomHoe
BHyTpeHHee oTpaxeHnue. [IpenenbHblil
YTOJI [IOJIHOTO BHYTPEHHETO
OTpakeHUs

JlaGopatopHas pabota «3mepenue
NOKa3aTelsl IPEJIOMIICHUS CTEKIIa

JIunssl. [loctpoenue n3obpaxxeHuil B 1

21.11

25.11

28.11

02.12

05.12

09.12

12.12

16.12

19.12

23.12

bubmnoreka [IOK
https://m.edsoo.ru/ffOcca54

bu6muorexka [JOK
https://m.edsoo.ru/ffOcccOc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bubmnoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6nmorexa [JOK
https://m.edsoo.ru/ffOcd4e0

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmnorexka [JOK
https://m.edsoo.ru/ff0cd67a

bu6nunoreka [JOK

JOKYMEHT MOZMUCAH 3MIEKTPOHHOM MOAMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOGPA3OBATE/IbHOE
YYPEXXAEHUE TMMHA3UA N2 272 AOMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMPeKTop

21.09.24 11:58 (MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"

Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92



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

nuH3e. PopMyJia TOHKOM JIMH3HI.
VYBenuueHue JTMH3bI

JlaGoparopHas paboTa

https://m.edsoo.ru/ffOcddle

31 «HMccnenoBanne CBOMCTB 1 26.12
M300paKEHHN B JIMH3aX)
Hucnepcus cBera. CoxxHbINA COCTaB
oenoro ceeta. L[Bet. JlabopaTopHas
32 1 paTop 1 09.01
pabora «Habmonenue nucnepcuu
CBETa»
33 HNuTtepdepentus cera. {udpakmms 1 13.01 bubmuoreka [JOK
ceera. J(udpakunonHas pemérka . https://m.edsoo.ru/ffOced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. 1 16.01 bubnuorexa [JOK
[Monspusanus ceeTa ' https://m.edsoo.ru/ff0cf02e
Onrudeckue mpruOOPHI U YCTPOUCTBA U
35 p p YCTp 1 20.01
YCJIOBHS MX 0€3011aCHOTO MPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH
36 KJ1laccuueckor MexaHuku. [locTynatel 1 23.01 bubnmnoreka [JOK
CIIELMANILHOM TEOpUH ' https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCHUTENBHOCTD OJJTHOBPEMEHHOCTH.
37 3aMeieHue BpeEMEHH U COKpaICHUE 1 27.01 Bubmiorexa HOK
p P ' https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yacTUlbl. CBA3h MAcChI C JHEPTUEN U 1 30.01 Bubmrorexa HHOK
' P ' https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponbHas pabora «OnTuka.
39 OCHOBBI CIIeIHAIBHON TEOPUH 1 1 03.02 Bubmmorexa HOK
P ' https://m.edso0.ru/ffOcf6f0
OTHOCHUTEIILHOCTHY
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40 ®oronsl. opmyna [Inanka. Dueprus 1 06.02 bubnnorexa [JOK
U UMITYJIbC OTOHA ' https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIET0BAHUE En6 [TOK
HOJIHOTEKA
41 .0 A.T. 1 10.02
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHeHHE
42 3171HmTegl)Ha Hq;q)(bOTOB(I);eKTa 1 13.02 bubmorexa [JOK
A ' ' https://m.eds00.ru/ff0d015e
«Kpacnas rpanuna» porodrddexra
Hasnenue cera. OnbiTh I1. H.
43 JlebeneBa. XMMHUYECKOE NEWCTBHUE 1 17.02 bubmorexa [IOK
Aend. s ’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudyeckue yCTponucTBa U
44 MPaKTUYECKOE TPUMEHEHUE:! 1 2002
¢dboTorneMeHT, PoTONATUHK,
COJTHEYHast OaTapesi, CBETOIUOT
45 Pemenue 3aa4 1mo Teme «DJIEMEHTBI 1 24.07 bubmnoreka [IOK
KBAHTOBOI ONTHKID) ' https://m.edso0.ru/ff0d0302
Mogeinn atoma Tomcona. OnbITEI
46 Pesepdopna o paccessHuo o-4actu 1 27.02 bubmotexa [JOK
PLOPA P t ' https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJienb aToMa
bu6muorexa [JOK
47 1T b 1 03.03
OCTyaThl bopa https://m.edsoo.ru/ff0d0Oafa
W3aydenne u miornoiieHne GpoToHOB
48 II I/I}ll'le exoJie aTOMZIlH co H(()i;o OBHS 1 06.03 Bubmorexa HOK
PH Tepexolt . a yp ' https://m.edsoo.ru/ffod0afa
SHEPTUH Ha APYToi. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA "acTUIl. BOJIHEI Eu6 OK
49 ne bpoiins. KopnyckymnsipHo- 1 10.03 nosmotera 11

BOJIHOBOM yanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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50

o1

52

53

54

55

56

BBIHYKACHHOC U3JIYUCHUC

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI
Pesepdopna mo onpenenenuto cocraBa 1
PaAMOAKTUBHOTO U3TyYCHUS

CsoticTBa anb(da-, 6era-, ramma-
u3nydeHus. Biusaue
PaZlMOaKTUBHOCTH Ha )KUBbBIS
OpTaHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaa. ['aMmma-usnydyeHue

DHeprus CBA3U HyKIOHOB B sIIpE.

Snepusle peakuuu. S nepHbiin

peaktop. [Ipo6iembl, epCIEKTUBHIL, 1
JKOJIOTUYECKUE ACIIEKTHI 1EPHOI

DYHEPreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HaOIIOICHUS 1
pPEruCTpaliy 3JEMEHTAPHBIX YACTHII.
Kpyruslit cton «DyH1aMeHTaIbHbIE
B3auMOJACHUCTBHSA. EqnHCTBO
(bU3HYEeCKON KapTHHBI MUPaY

Bun 38é3nnoro neda. Co3sesnus,
SApKHE 3BE3/1bl, IUIAHETHI, UX BUAUMOE 1
nBmkenue. ColHeUHas CHCTEMa

Comnuie. ConHeuHas akTUBHOCTD.
Ncrounuk sneprun CosHua U 3BE371

13.03

17.03

20.03

31.03

03.04

07.04

10.04

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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57

58

59

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU
nocinea0BaTebHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbIE
MPEICTABJICHUS O IPOUCXOXKICHUH U
sBostounu CoJiHLA U 3BE3]

Mineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanaktuxe. ['anaktuku. Y€pHbie
IBIPBI B AIpax TaJaKkTUK

Bcenennas. Pa3Oeranue rajakTuk.
Teopus bospiioro B3peIBa.
PenukToBOE M3nyyeHue.
MeTtaranakTuka

14.04

17.04

21.04

60

61

62

Hepemennsie npo6ieMbl aCTPOHOMHH 1

KonTtpomnbHas pabota «neMeHTHI
ACTPOHOMHU M aCTPOPUIUKI

O6o6maromuit ypok. Pons ¢pusuku u
aCTPOHOMHUHU B YIKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIIMAJIbHON 1 1
ITHYECKOH cepax NesaTeTbHOCTH

YyejoBeKa

24.04

28.04

05.05

63

O60o6maromuii ypok. Pons 1 Mmecto
(GU3UKU 1 ACTPOHOMUH B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA

12.05

64

O6o06maromuii ypok. Posb
du3nyeckoit Teopuu B HopMHpOBaHUH
npeACTaBIeHUN O GPU3NIECKOI
KapTHHE MHUpa

15.05

Onepatop 340 00O "Komnahus "TeHzop" ——

JOKYMEHT MOZMUCAH SMIEKTPOHHOM MOAMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOBPA3OBATE/IbHOE
YYPEXXAEHUE TMMHA3UA N2 272 AAMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMpeKTop

21.09.24 11:58 (MSK)

Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92




O6o0matomuii ypok. Mecto
(bU3MYECKON KapTHHBI MUpa B 001IIEeM

65 1 19.05
PSy COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJE
66 PesepBHBIil ypok. MarautHoe noe. 1 22,05
DOneKTpOMarHuTHas MHAYKIHS
PesepBublil ypok. Ontuka. OCHOBBI
67 CHEUATBHON TEOPHH 1 26.05
OTHOCHUTEIIBHOCTH
68 Peszepnbiii ypok. @usnka B 1 26.05 bubnnorexa [JOK
npodeccusx https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68 4

ITPOTPAMME

JOKYMEHT MOZMUCAH 3MIEKTPOHHOM MOAMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOGPA3OBATE/IbHOE
YYPEXXAEHUE TMMHA3UA N2 272 AOMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMPeKTop

Onepatop 340 00O "KomnaHus "TeHzop" ——

21.09.24 11:58 (MSK)  Ceprudmkar 280BBF3FA86677DF3FD7CASSE4679A92



https://m.edsoo.ru/ff0d1784

Onepatop 340 OO0 "Komnahus "TeHzop" ———

LIOKYMEHT MOAMWCAH 3NTEKTPOHHO MOAMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOBPA3OBATE/IbHOE 21.09.24 11:58 (MSK) Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92
YYPEXXAEHUE TMMHA3UA N2 272 AAMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMpeKTop




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Onepatop 340 000 "KomnaHus "TeH3op"

[OKYMEHT NMOAMWCAH 3EKTPOHHOW MOANMUCHIO

roCYAAPCTBEHHOE BIO/DKETHOE OBLLIEEOBPASOBATE/IbHOE 21.09.24 11:58 (MSK) Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92
YYPEXXAEHME TMMHA3UA N2 272 AODMUPAJITENCKOIO PAOHA
CAHKT-NETEPBYPrIA, KanmbikoBa anvHa AHApeeBHa, AMpeKTop




Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZAMNUCAH S/IEKTPOHHOM MOAMMUCHIO

roCyAAPCTBEHHOE BHO[DKETHOE OBLLLEEOGPA3OBATE/IbHOE 21.09.24 11:58 (MSK) Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92
YYPEXXAEHUE TMMHA3UA N2 272 AOMUPAJITEUCKOIO PANIOHA
CAHKT-NETEPBYPIA, KanMbikoBa lanvHa AHApeeBHa, AMPeKTop




