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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOr0 ypOBHS Ha YPOBHE CpPEeIHEr0 00Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHWW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIEHIMU TPENoJaBaHusl yueOHOTO
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanun,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTuHbl MHpa oOydarommxcs 10—11 kmaccoB mpu oOydenuun ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATENIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusaM PI'OC COO k miaaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeAMETHBIM pe3yIbTaTaM 00y4YeHUS, a TAK)KE YIUTHIBAET HEOOXOUMOCTh Peash3aIiiu
MEXITPEAMETHBIX CBsI3el (PM3HKHU C €CTECTBEHHO-HAYYHBIMH yUY€OHBIMU MpeaMeTamMu. B Hel
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
o0pa3oBaHUsl, IUIAHUPYEMbI€ pE3yJbTaThl OCBOCHMS Kypca (U3MKU: JUYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (pu3MKe BKIIIOYAET:

e IUIAHUPYEMbIC PE3yJbTaThl OCBOCHHUSA Kypca (pu3Mku Ha 0a30BOM YPOBHE, B TOM

YHCJIe MPEAMETHBIE PE3YNIbTATHI MO ToAaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HambOojee OOIIMUX 3aKOHAX MPUPOJbI, BHICTyINAs B KadyecTBE
y4eOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIISCTBEHHBIM BKJIAaJ B CHUCTEMY 3HaHUN 00
okpyxatomeM mupe. llkonbHbIA Kypc GU3UKH — CHCTEMOOOPA3YIOMIUA SISl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
U SBJICHUH, U3y4aeMbIX XUMHUEH, Ouonorueu, guznueckoi reorpadueil U acTpOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOpaA3HBIX TEXHOJIOTUH B cdepe HHEpreTuKkd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEeHHUs] HOBBIX MAaTEpUANIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(U3MKUM BHOCUT OCHOBHOW BKJaJ B (POPMUpPOBAHHME €CTECTBEHHO-HAYYHOU KapTUHBI MUpa
oOyyaromuxcsi, B (QPopMHpOBaHUE YMEHUM NPUMEHATh HAY4YHBIM METOJ TO3HAHUS MpHU
BBITIOJIHCHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHOBY kypca ¢u3MKM JJI YPOBHS CpeaHEro oOIIero oOpa3oBaHUs IOJOXKEH Ps
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHLIMIIBI €70 HOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypC SIBISIETCS JIOTHUYECKU 3aBEPIIEHHBIM,
OH COJCPKUT MaTepHall U3 BCeX Pa3fesioB (DU3UKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOH,
TaK ¥ COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEWl MaTepuan Kypca (U3UKA OOBEeTUHEH
BOKpYT (pusnueckux teopuit. Beaymum B kypce siBasiercst GopMUpOBaHKE TIPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEILIECTBE U TOJIE.

Hoes  eymanumapusayuu. EE€  peanuzamusi  NpeanoyiaraetT  MCHOJIb30BaHHE
T'YMaHUTApPHOTO MOTEHIMaTa (PU3UUYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (DU3UKU C
pa3BUTHEM  OOIIECTBA, a TaKXke C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.



Hoes npuxnaonoii nanpaenrennocmu. Kypc (usumku npeamnonaraer 3HAKOMCTBO C
ITUPOKUM KPYTOM TEXHUUYECKHX M TEXHOJOTWYECKHUX MPUIIOKEHUNW HM3YYCHHBIX TEOPUA M
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTHEM
TEXHUKM W  TEXHOJOTWH, a Takke OOCyXIeHus TnpobieM  parMoHaIbHOTO
IPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.

CrepxHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha YPOBHE CpeHEero oO1ero oopa3oBaHus
ABJISIIOTCS (hu3MUecKkue Teopuu ((popMUpPOBAHUE MPENCTABICHUNA O CTPYKTYpE MOCTPOCHUS
¢bu3nyeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MIPEACTABJICHUSIX O TIPUPOJIC, TPAHUIIAX TPUMEHUMOCTH TCOPHH, JIJIsT OTIMCAHUS €CTECTBEHHO -
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHCTeMHO-eSTETPHOCTHBIN TIOX0/I B Kypce (M3MKH peain3yeTcsl MPEKIe BCEro 3a
CU€T OpraHu3alid SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuaromuxcs. Jmas 6a3oBoro
YpOBHSI Kypca (PU3WKH — 3TO HCIIOJIB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U 1a00paToOpHBIX paboT, KOTOPhIE B MporpaMmMe o (pu3nke oObeIUHEHBI B
oOImui CMHCOK YYCHHYECKHX MPAKTHYSCKUX padoT. BeimeneHne B yka3zaHHOM IEpeUHE
7abopaToOpHbIX pabOT, MPOBOJUMBIX JJIsi KOHTPOJS M  OILIEHKH, OCYIIECTBIISICTCS
y4acTHUKaMU 00pa30oBaTeNbHOTO TMpollecca MCXONd M3 OCOOCHHOCTEW IIJIAaHUPOBAHHS U
ocHaimieHust kabunera ¢usuku. [Ipu s3TOM oOecmeunBaeTcss OBIAJeHUE OOYUYaAIOIIMMUCS
YMEHUSIMUA TPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3NUECKUX
BEJIMYUH U MOCTAHOBKY OTBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaenseTcs PEIICHHIO PAacYETHBIX M KadyeCTBEHHBIX 3amad. [lpu
ATOM JJIsl PAcCUETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7a4d C SBHO 3aJaHHON (pU3MUIecKOi
MOJICITBIO, TTO3BOJISIONTNE PUMEHSATHh N3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszena Kypca, TaK 1 UHTETPUPYS 3HAHUS W3 Pa3HbIX pasznesioB. J[JI1 KadeCTBEHHBIX 3aaad
MIPUOPUTETOM SIBJISIFOTCS 3aJlaHUs Ha OOBSCHEHHWE TPOTEKaHUS (U3WYCCKUX SBICHUA U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3HKK HA YPOBHE CPEIHETrO
o011ero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUAX MPEAMETHOTO KaOnHeTa (GU3uKu Win B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAyYHOro Iukia. B
kaOuHeTe (QU3MKK JOHKHO OBITh HE0OXoAuMoe JlabopaTopHOe 000pyIOBaHUE IS
BBITIOJIHEHUSI YKA3aHHBIX B IMporpamMme mo (GU3NKe YYCHHUYECKUX MPAKTUYECKHX paboT u
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHCTpanimoHHOE 000pyIoBaHHEe (OPMHUPYETCS B COOTBETCTBHUU C IMPHUHIIATIOM
MHUHHUMAJIBHON JOCTaTOYHOCTH M OO0ECIIEYMBACT MOCTAHOBKY MEPEUHUCICHHBIX B MPOrPaMMe
10 (PU3HMKE KITFOUEBBIX JIEMOHCTPAIUH IS HCCIICOBAHUS N3YYaeMbIX SIBJICHHHA U IPOIIECCOB,
OMITUPUYCCKUX M (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JIaGopaTopHoe 00opynoBaHUE ISl YYCHUYECKHUX MPAKTUIECKUX padoT GopMHUpyeTCs B
BHJIC TEMAaTHYCCKUX KOMIUJICKTOB M O0ECIEYMBACTCSA B pacuyéTe OJHOTO KOMIUICKTa Ha JIBYX
oOyuaroruxcs. TemaTH4ecKkue KOMIUICKTHI JIa0OpaTOpPHOTO OOOPYJOBaHUS JTOJDKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BAHUU aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:



(dopMupoBaHHE WHTEpeca W CTpPeMJICHUS OOYdYaloIIMXCS K HAyYHOMY H3YUYCHHIO
MPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEIACTABICHUH O HAYYHOM METOJe TO3HAaHWA U (HOPMUPOBAHHE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjibTaTa H3yUYEeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMHUpOBaHWE YMEHHN OOBSCHATH SIBICHHUS C HCIOJb30BAaHUEM (PU3UUYECKHUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUH O poidu (PU3MKU IS pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTkeHHne 3THUX 1ele oOecreunBaeTcs pelIeHHEeM CIEAYIOIUX 3a/ad B Mpoiiecce
M3Yy4eHUS Kypca (PU3UKU Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus:

NpUOOpETEHUE CHUCTEMBl 3HAHUKW 00 00mux (U3NUEeCKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIIOYasi MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, STEKTPOJUHAMHUKY,
KBAaHTOBYIO (PU3HKY M 3JIEMEHTHI aCTPOPU3UKHU;

(opMHpOBaHWE YMEHUI MNPUMEHATh TEOPETUYECKUE 3HAaHUA Uil OOBSICHEHUS
(U3NUECKUX SBJICHUM B MNPUPOAE U JUIsl MNPUHATHS NPAKTUUYECKUX pEUICHUH B
[OBCEHEBHOM JKHU3HU;

OCBOEHHE CIOCOOOB pEIIeHHs Pa3IUYHbIX 33/a4 C SBHO 3aJaHHOU (pU3MuecKoin
MOJIENbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHue (PU3NUYECKOU
MOJIEJIY, a/ICKBATHOM YCIIOBUSIM 3a/1a4U;

HNOHMMaHue (PU3NYECKUX OCHOB U MPUHLUIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX IIPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEY;

OBJIAJICHAE METOJAMHM  CaMOCTOSITENIBHOTO  IUIAHUPOBAHMS W IIPOBEICHUS
(U3MUECKMX  OKCIIEPUMEHTOB, aHalW3a M  HHTEpPHpEeTalud  HHPOpMalUH,
OIpeENIEHUS IOCTOBEPHOCTHU NOJyUYEHHOTO PE3YJIbTATA;

CO3JaHME YCIOBMM JUIsl pa3BUTHA YMEHMHM IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha uzydenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHuUs
otBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipenyaraempiii B mporpamme 1o (U3MKe MEpPeueHb JTaOOPATOPHBIX M MPAKTHUYECKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JEJacT BBHIOOp MpOBEIEHUS J1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYaromuxcs.

COIEP)XAHUE OBYUEHUASA

10 KITACC

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 NO3HAHUA

®usuka — Hayka o npupoje. Hayuneie MeToabl MO3HAHUS OKpYKarolero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOILIECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (QuU3MYECKHX SIBIEHMH U  mOpoueccoB. HayuyHble TUIIOTE3BI.
®u3nyeckre 3aKOHbl U TEOpHH. ['paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBUS.

Pons m mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpaA, B
IIPAKTUYECKOMN IEATEIBbHOCTH JIFOJCH.



Jlemoncmpayuu
AHanoroBblie ¥ IU(PPOBHIE U3MEPUTETHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEHUE. OTHOCUTEIBHOCTh MEXAaHMYECKOro NBIMKeHusA. Cucrema
oTcuéra. Tpaekropusi.

[lepemernienue, cKOpoCcTh (CpefHsisE CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HAa OCU CUCTEMBI KOOpanHAT. ClioKEeHNE NepeMEIICHUI
U CJI0KEHHE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE ABUXKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHS, MYTH U MIEPEMENIEHUS MATEPUAIIBHON TOYKH OT BPEMEHHU.

CBoOomHOE TIafieHue. Y CKOpEHHE CBOOOTHOTO TaIeHUS.

KpuBonunennoe nBwxkeHue. [[BUKeHHME MaTepuanbHOW TOYKM II0 OKPYKHOCTH C
IIOCTOSTHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAsl CKOpOCTh. Ilepmon mu
yacToTa oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: CIUIOMETP, IBHKECHHUE
CHapsI0B, LICTIHBIE U PEMEHHBIE MTEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMsl 0TCUETA, UIUTKOCTPALMS KUHEMATUUECKUX XapaKTEPUCTUK JIBUKCHUSL.

[IpeoOpa3oBaHre ABMXKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habutoienue nBuxeHus Tena, OpoIeHHOro Mo YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenue yckopeHHst CBOOOJHOTO MaCHHUSL.

Hamnpasiienne ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3ydenne HepaBHOMEPHOIO IB>)KEHUS € LEIIBIO ONPEIEIEHNUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHWS ~ MEXKIy  IYTAMH, [POWICHHBIMM  TEJIOM 32
ITOCJIEAOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHU INPHU PABHOYCKOPEHHOM JIBHOKEHUU C
Ha4yaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3ydenue nBuxKeHHs Teaa, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenbHOCTM ['anmuiest. IlepBeii 3akoH Hprorona. HMHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cunma. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH HbproroHa st
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 111 MarepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, ckoyibkeHus, kaueHus1). Cumna tpeHus. Cyxoe TpeHue.
Cuna TpeHHS CKOJBXKEHMST U cwia TpeHus 1nokos. Koadbduuuent Ttpenus. Cuna
CONIPOTHUBJIEHUS MTPU ABUKECHHUM TeJA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHUTEIBHO OCH BpauieHusa. [linedo cumbl. YcnoBusi paBHOBECHUS
TBEPJOIO TEA.



TexHu4eckne YCTPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME HEPIUN.

CpaBHeHHE MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CioxxeHue Cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAe(hOpMaIIiH.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcioBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasiie, ot ux gaedopmaluu.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonwl coxpaneHus 6 mexaHuxe

Nmiynbe maTepraibHON TOUKH (TeJa), CHCTEMbl MaTepHAIbHBIX TOUEK. MITyIbC CHITBI
Y U3MEHEHHE UMITYJIbCa TeNa. 3aKOH COXPAaHEHUs UMITyJibca. PEaKTUBHOE JBH)KCHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckast sHeprusi MmaTepuaibHON Toukd. TeopeMa 00 M3BMEHEHUH KMHETHYECKOM
SHEPIHUH.

[lorenumansHas sHeprus. lloTeHumanbHas »sHeprus ynpyro AedOpMHPOBAHHON
npy>kuHbl. [loTeHnnanbHas sHeprus Tena BOJIM3U OBEPXHOCTH 3E€MJIH.

[ToTeHnnanbpbHbBIEe U HEMOTEHIIMATBHBIE CUJIbI. CBSI3b PpabOTHl HEMOTEHITUATBHBIX CHUJI C
W3MEHEHUEM MEXAHUYECKONW SHEPIrUM CUCTEMBI Tell. 3aKOH COXPAHECHUS MEXaHWYECKOU
SHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckre yCTpOMCTBa U NMPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONIEP, TPy KUHHBIN
IHCTOJIET, IBMKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMIYJIbCA.

PeakTuBHOE nBUXKEHUE.

ITepexoa moTeHIIMATBLHOMN YHEPTHH B KHHETHICCKYIO 1 OOpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenune abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI ¢ U3MEHEHHMEM MEXaHMYECKOW SHEpPruu Teja Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MousekyisipHasi u3snMka 1 TepMOJIMHAMUKA
Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIC TIOJIO)KEHHUSI MOJICKYJSIPHO-KHHETHUYCCKOM TEOPHMM M WX  OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHHS |
B3aMMOJICUCTBHS YaCTHUIl BelecTBa. Moien CTpOSHUS Ta30B, KUIKOCTEH M TBEPIBIX TET U



OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3THX Mojened. Macca u pa3Mepbl MOJEKYII.
KomnuectBo Bemectna. [loctostHHass ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Lenbcus.

Mopaeinb uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJEKYJIIPHO-KMHETUYECKON TEOPUHU
UJcaIbHOTO Ta3a. AOCONIOTHAs Temreparypa Kak Mepa CpeqHed KWHETUYECKOW SHEpPruu
TEIUIOBOro JBWKEHWS dactul] rasza. lllkama temmneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpasuenne MenaeneeBa—Knanelipona. 3akon JlanbToHa. M30mponeccsl B UACaJIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpeACcTaBICHUE H30IMPOIECCOB:
U30TEpMa, U30X0pa, n3odapa.

TexHuueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BEIIECTBA, (OTOrpauu MOJEKYI
OPTraHUYECKUX COCIUHECHUMN.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbIThI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBU.

Mogens, WIUTIOCTpUpPYIOIIas IPpUpPOay AABICHHUS I'a3a HA CTEHKHU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA UJICAIBHOTO ra3a, U30MPOLECCHI.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

Omnpenenenre macchbl BO3yXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEpEHUN 00béMa
KOMHATBI, ITaBJICHUS U TEMIIEPATYPhI BO3yXa B HEMl.

Hccnenoanne 3aBUCMMOCTH MEXKTY MTapaMeTpaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. OcHosvl mepmoouHamMuKku

TepmoanHaMuueckasi cucteMa. BHYTpeHHsIsI SHEprusi TEPMOJIMHAMUYECKOM CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommuecTBo TemnoTel W paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 HWJEaJbHOI0 Ta3a. Buasl Temonepenadu: TEIIONPOBOIHOCTb, KOHBEKLHS,
U3JIy4YeHue. Y IeTbHas TEIUIOEMKOCTD BellecTBa. KoInyecTBO TEIUIOTHI PH TEIUIONEpEaaye.

[Tonsitue 00 apmabatHoM mpouecce. IlepBbiii 3akoH TepmoauHaMuku. [IpuMeHnenue
MEePBOTO 3aKOHA TEPMOJIMHAMUKHU K u3orpoiieccaMm. ['paduueckas nHTepnperanusi padoThl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble mamwuHbl. [IpuHIUNB JelCTBUA TeMIoBBIX MamuH. [IpeoOpa3zoBanus
DHEPTUU B TEIUIOBBIX MamrHax. KoaddUIMEeHT Moiae3HOoro ACHCTBUS TEIJIOBOM MAIIUHBI.
Hukn KapHo u ero kodh@HUIMEHT MOJE3HOTO NEUCTBHS. DKOJOTUYECKUE TMPOOIEMbI
TETUIOAHEPTE€TUKH.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE TPUMEHEHUE: JBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOUM XOJIOAWJIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEW SHEPTrUM Teja MPU COBEPILICHUHM PaOOTHI: BBUIET MPOOKHU M3
OYTBUIKM TIOJ IEUCTBUEM C)KATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTEéM
TpeHus (BUIACOIEMOHCTPAIIHS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaaye.

OnwIT M0 aanabaTHOMY PaCHTUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOWHBI, JBHTraTeiss BHYTPEHHETO CrOpaHHUsl, PEaAKTHBHOTO
JIBUTATEJIA.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Azpecammnivie cocmoanusa eeuyecmea. Dazosvie nepexoont

[TapooOpa3oBanne u KoHAeHcanus. Mcmapenne wu kumneHue. AOCOMIOTHAsS U
OTHOCUTEJIbHAS  BJIAXKHOCTh  Bo3ayxa. HacelmieHHslt map. VYjenbHas — TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Tteno. Kpucrammuyeckue u amopdHble Tena. AHM3OTPONUS CBOWCTB
kpuctamioB. JKuakue  kpuctamibl. CoBpeMmeHHble  Marepuanbl. [lnaBieHue u
KpucTayui3amus. Y aenbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP,
KQJIOPUMETpP, TEXHOJOTUU TIOJyYEHUS COBPEMEHHBIX MAaTepualioB, B TOM YHUCJE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust  IJIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpucTasioB.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3MepeHne OTHOCUTENBHOW BIIAJKHOCTH BO3yXa.

Paszgea 4. daekTpoanHamuka

Tema 1. dnekmpocmamuxa

OnexTpu3zanys Ten. OJIEKTPUYECKU 3apsa. J[Ba BHJA DIIEKTPUYECKUX 3apsoOB.
[IpoBOIHUKM, IUANEKTPUKH M TMOJYIPOBOJHUKH. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3anmopneiicteue 3apsaoB. 3axkoH Kynona. TodeuHBIM DIEKTpUYECKUM  3apsii.
Onextpuyeckoe mnose. Hanpsok€HHOCTh 3iexkTpudeckoro mnoss. IlpuHuun cyneprno3unuu
ANEKTpUUECKUX nosien. JIuHum HanpsHKEHHOCTH ANEKTPUYECKOTO MOJIS.

Pabora cun oanekrtpoctatuyeckoro mons. Ilorenmuan. Pa3HOCTh MOTEHIMANIOB.
[IpOBOHUKM W  JUAJIEKTPUKM B 3JIEKTPOCTATMYECKOM  moJie.  JWanekrpuueckas
IIPOHHUIIAEMOCTb.

OnextpoémkocTs. KoHzeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPIUs
3apS’KEHHOT0 KOHJIEHCATOPA.

TexHruecKue yCTpPONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: 3JEKTPOCKOI, 3JIEKTPOMETD,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KONMPOBAJIBHBIN aIlapar, CTPYWUHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.
BzanmopencTBre Ha3IEKTPU30BAHHBIX TEII.
DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.
[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.
DIJIEKTPOCTATUYECKAS 3aIUTA.

JIM3NEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAM IUIaCTHH,
PACCTOSTHUSI MEXKly HUMU U JTUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPHUYECKOTO TOKa. VCTOYHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DIIEKTPUYECKOE CONPOTHUBJIEHUE. VYnenbHoe CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, TAPAIEIBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOTHUKOB.

PabGora snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKa.

DIIEKTPOJIBUKYIIAsi CUjla U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOoKa. 3akoH Oma
JUTSI IOJTHOM (3aMKHYTOM ) AekTprudeckoi nenu. Koporkoe 3aMbIkaHue.

DIJIEKTPOHHAs TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb COIPOTHUBIICHHUS
METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIIEKTPOHHBIX ITYyYKOB.

[TonynpoBonuuku. CoOOCTBEHHass W MpPUMECHas MPOBOJUMOCTH IMOIYIPOBOHUKOB.
CgoiictBa p—N-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax d3JEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
OUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUYECKUM TOK B razax. CaMOCTOSITETbHBIA U HECAMOCTOSTENbHBIA pa3psl.
Monnus. [1na3zma.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHUE: aMIEpPMETpP, BOJIBTMETP,
peocTaT, HMCTOYHUKHU TOKa, JJIEKTpOHArpeBaTelIbHbIE NPUOOPHI, IJIEKTPOOCBETUTEILHBIC
MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJYIPOBOJHUKOBBIN JTIMO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS LUUJIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAAN
MOINIEPEYHOr0 CEUYCHUS U MaTepurala.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipsimoe n3Mepenue EKTPOABHKYILEN CHIlbl. KOpOTKOE 3amMbIKaHUE rajiIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBJICHMUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTS BO3/1yXa.

OJIHOCTOPOHHSSI MPOBOJAMMOCTD IUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenne dSIEKTPOABMKYILEHM CHUJIbBI HMCTOYHHKA TOKA W €ro  BHYTPEHHEro
COITPOTHUBIICHUS.

Habmronenue amexTpoimsa.

MeknpeaMeTHbIE CBSI3H



N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce OCyMIECTBISETCS C YIETOM
COZIepKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHK{, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHbIE C U3YUYEHHEM METOJIOB HayYHOTO MO3HAHUS:
SIBJICHUE, Hay4YHBIM (akT, Turnore3a, Gusnueckas BEIMYMHA, 3aKOH, TeOopHs, HaOIoJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHUE, MOJIEJIb, U3MEPEHHUE.

Mamemamuka: pelIeHHUE CHUCTEMbl YpaBHECHHMH, JWHEWHas QyHKIMs, IMapadona,
runepoosia, ux rpa@uKd W CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKIIMH: CHHYC, KOCHHYC,
TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIINHU
Ha OCHU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonoeus: wmexaHmveckoe IBWKEHHE B JKUBOW Tmipupone, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHW3MOB (BHIBI TEIUIONEPENayd, TEIIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumus: NUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAsg Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIKOCTEH W Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTAYECKAS JUCCOLUAIMSA, TAIbBAHHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE JBWKEHUW C HCIOJIBL30BAaHUEM MEXaHH3MOB, YYET
TPEHUS B TEXHUKE, IMOAIIUITHUKHU, UCTIOJIb30BAHNE 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHUKE
(pakera, BOJAOMET W JpyrHe), ABUTaTeIb BHYTPEHHErO0 CrOpaHMs, IapoBas TypOWHa,
OBITOBOM XOJIOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTHH MOJYYCHHUSI COBPEMEHHBIX MaTEpPHAJIOB,
B TOM YHCIIE HAHOMATEpPUAJIOB, W HAHOTEXHOJIOTHMH, DJICKTPOCTATHYECKasl 3alluTa,
3a3eMJICHHE DJICKTPONPHOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, 3JICKTPOHATrpeBaTEIbHBIC
MIPUOOPBHI, AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHble MarHuThl. B3anmoAelnCcTBHE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop marauTHOM wWHAyKUuuW. [IpuHIUMII Cynepno3suuyMyu MarHUTHBIX mojned. JIluaum
MarHuTHOM UHAYKIUMU. KapTuHa TMHUI MarHUTHOM MHIYKIMU TOJISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe 1oJjie NpoBOJHUKA C TOKOM. KapThHa JTUHUM MHAYKIIMM MarHUTHOTO TOJIsS
JUTMHHOTO MPSMOTr0 MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIIEBOIO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneIiT Dpcrena. B3anmoneiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAynb M HampaBiieHHE. J[BUKEHUE 3apsKEHHOW 4YacTUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHiia.

SIBiieHue HnEKTpOMarHMTHOW HHAYKUHMHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIUU.
DIIEKTPOJABIKYIIAS CAJIA MHAYKIWHU. 3aKOH 3JICKTPOMAarHUTHOM MHAYKUIUU Dapajes.

BuxpeBoe aniekTpruueckoe moJie. IJIEKTPOABUKYIIAA CUJIa MHAYKIHUU B MPOBOJHUKE,
JIBUKYIIEMCS TOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[Ipasuio Jlenua.

NHayKTUBHOCTD. SIBI€HNE CAMOMHIYKIIUN. DJIEKTPOABMKYIIAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TIOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.



TexHuyeckre yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOCTOSIHHbIE MAarHHUTHI,
ANEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHI], UHIYKIIHMOHHAS
eYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TOJISI.

B3auMojeiicTBrE ABYX TIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SBNeHNE 3IEKTPOMArHUTHON UHIYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJEKTPOABIKYIIEH CWIBl HMHAYKIUMA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO ITOTOKA.

SBneHne cCaMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydeHne MarHuTHOTO MOJISt KATYIIKH C TOKOM.

HccnenoBanue nelicTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Paznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1€0AHUA

Koneb6arenbnast cucrtema. CBOOOJHBIE MexaHWUYECKHE KoiyiebaHus. [apmMoHHMueckue
konebanus. Ilepuon, vactora, ammiuutyna u ¢asza konebanuid. [Ipy>KWHHBIH MasTHUHK.
MaremaTudeckiii MasTHHK. YpaBHEHHE TapMOHMYECKHUX KojeOanuii. [IpeBparieHue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUs B HEaTbHOM
KoJIeOATeTbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMHU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUsT OHHEPrUM B  HJICATBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o0 3aryxarwommx KoyJeOaHUSX. BBIHYXJACHHbIE MEXaHUUYECKHUE
Konebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMarHUTHBIE KOJICOaHMsI.

ITepemennsbiii Tok. CUHYyCOMAANbHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUJTbI TOKA U HAIIPSKEHHUS.

Tpanchopmarop. [IponsBoacTBo, mepenaya U NoTpedICHUE AICKTPUUSCKON SHEPTHH.
DKOJIOTUYECKUE PHUCKU TPU TPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wHcnosib30BaHMs
AIEKTPOIHEPTHH B TOBCEIHEBHOM )KU3HH.

TexHnueckne YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: SJIEKTPUUYECKUUA 3BOHOK,
TE€HEepATOp MEPEMEHHOr0 TOKA, JIMHUHU dJICKTponepeaay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOATeNbHOM  cHUCTeMbl  (NMPYKUHHBIA — WIH
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.



OcuwiorpaMmbl  (3aBUCMMOCTA  CWJIBI TOKAa M HAMpPSDKEHHUS] OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc npu nocnenoBaTebHOM COCIMHEHUHU PE3UCTOPA, KATYIIKU UHIYKTUBHOCTHU U
KOHJIEHCATOopa.

Mogens TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJAa MaJbIX KOJIEOAHUW Tpy3a Ha HUTH OT JJIMHBI
HUTHU U MAcChl Ipy3a.

HccnenoBanne mnepeMEHHOT0 TOKAa B LENH W3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexannueckue  BOJHBI,  yciaoBus  pacnpoctpaHenusa.  Ilepuon.  CkopocThb
pacrpocTpaHeHus U JyiuHa BOHBL. [lonepeunsie u mpoioiabHbIe BOIHBL. HTepdepeHus u
T pakiys MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIC BOJTHBI. Y CJIOBUS U3IyUYCHUS SJIEKTPOMArHUTHBIX BOJIH. B3auMHast
opueHTanus BektopoB E, B, V B anekTtpoMaruutHoi BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)k€HUE, MpeoMIIeHHe, nossipuzanusi, audpaxius, uarepdeperius. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHNE 3TIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIBI pagUOCBSI3U U TeNEeBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEN CPEIBI.

TexHuyeckue yCTpOUCTBa U MPAKTUUYECKOE TPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yAbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE W MEAUIMHE, pajap, paaAuonpuEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-nieys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMILUTUTYJIOH M YacTOTOM
KoJieOaHui.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHUE,
noJisipu3anys, upakius, tHTepPepeHIms.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B OJHOPOIHOMU
cpene. JIyu cBera. TOUCUHBIN UICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakKeHUl B MJIOCKOM
3epKa’e.

[Ipenomnenue cBera. 3aKOHBI MpeOMJIEHUS CBeTa. AOCOJIOTHBIM IMOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenpHblid yroia moJHOrO BHYTPEHHETO
OTPAKEHHUSI.

Hucnepcus ceeta. CioxHBIN cocTaB Oenoro cBeta. [IBer.



CobOuparonie W pacceuBaroIIde JIUH3bI. TOHKas JuH3a. POKYCHOE pPAaCCTOSIHHE U
ONnTHYeCcKass cujia TOHKOM nuH3bl. [locTpoeHne wu300pakeHWit B COOMpAOIIUX U
pacceuBaromux JMH3ax. DopMysa TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Hurtepdepeniuss cBera. KorepeHTHble HCTOYHHMKHU. Y CIOBHS
HAOJIOICHUST MaKCUMYMOB W MHHMMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YcloBue HaOMIOICHUS TJABHbBIX
MaKCHUMYMOB IpU NaJ€HUH MOHOXPOMAaTUYECKOTO CBETAa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHudyeckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA amnmapar, MUKPOCKOII, TEJECKOI, BOJIOKOHHas OMNTHKA, JU(PPAKIMOHHAsS
pEeLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pAacIPOCTPAHEHHUE, OTPAKECHHUE W MpeJomieHue cBeTa. Onrudeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mozesnb CBETOBOIA.

HccnenoBanue cBONCTB N300paXeHU B JTMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habntonenue nucnepcuu cBera.

[Tonmy4yeHue cnekrpa ¢ MOMOLIBIO ITPU3MBI.

[Tony4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIIMOHHON PEIIETKH.

Habmronenue nonsipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3mepenue nmokazartens NpeOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIENUAIBHON TEOPHH OTHOCUTEILHOCTH
['paHnLIBI MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKU. [1ocTynaTel crienuanbHON TEOPUU
OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BAaKyyMe, IPUHLUII
OTHOCHUTEJNBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILIEHHUE JIJTHHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTHUIIbI. DHEPTUS MOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. Qopmyna Ilmanka cBsizu sHeprud (OTOHA C €ro 4YacTOTOW. DHeprus M
UMITYJIbC (POTOHA.

OtkpeiTue u wuccienoanue ¢ortoddpdexra. Ombitel A. I'. CroneroBa. 3aKoHbI
dbotoapdexra. VYpaBHenue OuHmTeiiHa s dotoadpdexra. «KpacHas rpanHunan
dbororddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
Texauueckne yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHE: (HOTOIEMEHT, (POTOAATUHK,
coJTHEuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHETO (GoTod¢deKTa.
CBeToauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopgpenb atoma Tomcona. OnbiTel Pezepdopaa no paccesnuto a-yactuil. [lnanerapHas
mozenb atoma. [loctynatsl bopa. U3nyuenue u norsiomieHue GOTOHOB pU MEpexoje aToMa
C OJHOTO YPOBHS 3HEpruu Ha Jpyroil. Buasl cnekrpoB. CHeKTp ypOBHEW 3HEpruy aToma
BOJIOPOJIA.
BonnoBele cBoiicTBa yactui. Bonnel ae bponsa. KopnyckyispHO-BOIHOBOU JTyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.
TexHuyeckre yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUWE: CIIEKTPAJIbHBIM aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mognens onbiTa Pesepdopna.
Ornpenenenue JIUHBI BOJHBI J1a3epa.
Hab6nronenue mMHeHYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, nabopamopsie pabomol
HaOnronenue nuHedyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKAa3bIBAIOIIME  CIIOKHOCTh  CTpoeHus  sapa.  OTKpbITHE
paanoakTuBHOCTH. OmnbiTel Pe3epdopna mno omnpeneneHuro cocTtaBa pPaguoOAKTUBHOTO
m3nyuenus. CpoiicTtBa anb(da-, Oera-, raMMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBI.
OtkpeiTHEe TpoTOHA U HeWTpoHa. HykionHnas monens siapa ['eitzenOepra—lBanenko.
3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaza. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOTO pacnaja.
DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jleext maccsr spa.
SnepHble peakunu. Jlenenue u CUHTE3 sI€Ep.
SAnepubiit peaktop. Tepmosinepubiii cunTe3. [IpoGiieMbl W TEPCHEKTUBBI SACPHOMN
DHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Metoabl HaOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
dyHaaMeHTallbHbIEe B3auMOJIeUCcTBUS. EquHCTBO (pu3znueckoil KapTUHBI MUPA.
TexHuyeckue ycTporcTBa U MPAaKTUUYECKOE PUMEHEHUE: TO3UMETDP, KaMepa Buibcona,
AJIepHBINA peakTop, aroMHas bomoa.
Jlemoncmpayuu
CU€TUrK MOHU3HPYIOIINX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).



Paspnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Ortanbl pa3BuTusl acTpoHOMHH. [IpukiagHOE W MUPOBO33PEHUYECKOE 3HAUYECHHE
aCTPOHOMUM.

Bun 3Bé3n1HOTO HeOa. Co3Be3aus, sIpKUe 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuynass akTUBHOCTh. Mctounuk sHeprun ConHua v 3BE3MA. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTHUKU. [[narpamMma «CIEKTpaldbHbIA KJIACC — CBETHUMOCTBY». 3BE3BI
TJIABHOM TIOCJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «MAacca — CBETUMOCTB» I 3BE3] TVIABHOM
NOCJIEN0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE NPEACTABICHUS O
IPOUCXOKIAECHUU U 3BOJOIMU COJTHIA U 3BE3/. DTallbl dKU3HU 3BE3]I.

Muieunsiii I[Iyte — Hama INanaktuka. [lonoxxenue u aBwxkenue CosHia B ['amakTuke.
Tunel ranaktuk. PanguoranakTuky u kBa3zapsl. YEpHBIE IBIPHI B ApaxX raJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa60ma. PazOeranne ramaktuk. Teopus
Bonpmioro B3peiBa. PemuKTOBOE M3IIydYEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN Ui OMNPEENICHUs] MOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO Aary:
OCHOBHBIE c03Be311s1 CeBEpHOTO NOJIyIIApUs U IPKHUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeuynoro Ilytu.

O06o0maromniee MOBTOPEHUE

Ponbp ¢(u3nku M acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTMUYECKOM, COIMAIbHON U
ATUYECKOM cdepax AeATeIbHOCTH YEJOBEKa, poJib U MECTO (U3MKM U acCTPOHOMHUHU B
COBPEMEHHOW HAayYyHOM KapTUHE MHpa, pojb (usndeckoil Teopur B (HOPMUPOBAHUU
MPEACTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
pPSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCylIeCTBIsIETCA C YYETOM
CoJlepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOTO MO3HAHUS:
SIBJICHUE, HAay4YHBIN (hakT, Turnore3a, pu3nyueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUe CHUCTEMbl YpaBHEHUI, TPUTOHOMETpUYECKUE (YHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPHI
U WX NPOEKIHMH Ha OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKUMIA, NPU3HAKK TOJ00MS TPEYroJbHUKOB, OINpPEACNICHUE IJIOMAAU MIOCKUX QUryp u
o0BbEMa Te.

buonocus: snektpuueckue sBJICHUS B KUBOW MpUpOE, KOoJeOaTelbHbIE ABUKEHUS B
KUBOUM MPUPOJIE, ONTUYECKUE SIBIICHUS B JKUBOW NPHUPOAE, ACHCTBUE paualluy HA KUBbIE
OpraHU3MBbl.

Xumus: CTpOEHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.



l'eocpaghus: MarHUTHBIE MOIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX Py, (GOTOCHEMKA 3eMHOM
MTOBEPXHOCTH, MPEICKA3AHUE 3€MIIETPSICEHU .

Texnonocusi:  JMHAM  BJEKTpoOIllepenady,  IEHEparop  MEPEMEHHOro  TOKa,
ANEKTPOJBUTATENb, WHIYKIHOHHAS I€Yb, pajgap, pPaguONpPUEMHHUK, TEJIEBH30p, AHTCHHA,
teneon, CBU-neub, NpoeKIIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapesl.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CpeHEro oo1iiero oOpa3oBaHUs
(6a30BBIA  YpOBEHb) JOJDKHO OOECMEYUTh JOCTHXKEHUE CIEAYIOIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yJIbTAaTOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yIbTaThl OCBOSCHUS yueOHOro nmpeameTa « OUu3uKay JTOKHBI OTPaXKaTh
TOTOBHOCTh UM  CIOCOOHOCTh OOY4YalOLIMXCA PYKOBOJCTBOBAThCA  CPOPMHUPOBAHHOM
BHYTPEHHEW TO3UIMEN JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHEHTAIMN, IO3UTUBHBIX
BHYTPEHHHUX YOEXKIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSAM POCCUICKOTO
00111eCTBa, pACIIMPEHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE Pea3alluu
OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXJAAHCKOW TO3UIIMU OOY4YalOlIErocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHMCKOT0 OOIIECTBA;

NPUHATHE TPAJUIIMOHHBIX OOIIEUETIOBEUYSCKUX TYMAHUCTUYCCKUX U JEMOKPATHIECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECaX I'paKJIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMM WHCTUTYTaMH B COOTBETCTBHU C HX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2)IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaKJIaHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUXEHHUSIM POCCUNCKUX
YUEHBIX B 00JACTH (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUICCKOTO MOBEACHNS,

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyalldl0 H TNPHUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢TeTHYeCKOro BOCIIUTAHMS .

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAas OCTETHUKY HAYyYHOrO TBOPYECTBA,
MpUCYLIEro (pU3nYecKoil HayKe;

5)Tpy10BOro BOCIMTAHMS:



HHTEpEC K pa3ndHbIM chepamM TpodeCCUOHATBLHOW JIEATEIBPHOCTH, B TOM YHCIIC
CBS3aHHBIM C (DU3UKOW W TEXHUKOH, YMEHHE COBEpPINATh OCO3HAHHBIN BBIOOp OymyIei
npodeccuu U pean30BhIBaTh COOCTBEHHBIC )KH3HECHHBIC TUTAHBI,

TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BAHUIO B 00IacTH (PU3HUKH HA
NPOTSHKCHUH BCEU KHU3HU;

6)3K0JI0rH4eCcKOro BOCIIMTAHNS:

c(OPMHUPOBAHHOCTh JKOJIOTUYCCKOW KYJIBTYphI, OCO3HAHHE TIOO0ATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

TUTAHWPOBAHHUE W OCYIIECTBIICHUE JCUCTBUN B OKPYXKAIOMICH cpe/ie Ha OCHOBE 3HAHUS
TeJiel yCTOMYMBOTO Pa3BUTHUS YETIOBCUSCTRA,;

pacIIMpeHre OIbITa JACSITCILHOCTH SKOJOTMYSCKOH HANpaBICHHOCTH Ha OCHOBE
UMEIONUXCS 3HAHUN 110 (pHU3HKeE;

7)IIeHHOCTH HAYYHOTO MO3HAHMS

c(OpMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIECTO COBPEMECHHOMY YPOBHIO
pa3BUTHUS (HU3HYECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAyYHOH JCSITEIbHOCTH, TOTOBHOCTH B IIPOIECCE H3YyUCHUS
(U3HKHU OCYIIECTBIIATH MPOCKTHYIO U UCCIICIOBATEIBCKYIO JICSITCILHOCTh HHANBUIYAIBHO H
B TpyIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble J1ornuyeckue AeMCTBUA:

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENIEINIATh LEIU ICATECIBHOCTH, 3aJ1aBaTh NTapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;

BBISIBJISITh  3aKOHOMEPHOCTU M TPOTHUBOPEYUS B paccMaTpUBAEMbIX (PUBHMUECKUX
SIBJICHUSIX

pa3pabarpiBaTh IUTAH pEIICHUS TPoOJeMbl C Yy4€TOM aHalIW3a HWMEIOLIUXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JAECATEIBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEIISAM,
OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;

KOOPAWHUPOBATH M BBINOJIHATH PabOTy B YCIOBHUSX pPEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble nccienoBarebCKHe AeiiCTBUS:

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMU U METOJaMH (PU3HUECKOM
HayKH;

BJIQ/ICTh HABBIKAMHU Y4€OHO-MCCIIEIOBATEIHCKON U IPOCKTHON JEATEILHOCTH B 00IaCTH
(hU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUS
3a/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHECHHIO Pa3IMUHbBIX METOI0B MMO3HAHUS;

BJIAJIETh BUJIAMU JAEATEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX CHUTYalUsX, B TOM YHUCJE TpPH
CO37IaHUU YYEOHBIX IPOEKTOB B 00JaCTH (PU3UKHU;



BBISIBJIATh NPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AKTYaJM3UPOBATH 3a/1ayy, BbIABUIATh
rUNoTe3y €€ pEelIeHHs,, HAXOJUTh apryMEHTBhl I JOKa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh IOJyYEHHbIE B XOJA€ PpEIICHUs 33aJaud pe3yJbTaTbhl, KPUTHYECKU
OLICHMBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 331Ul B 00pa30BaTEIbHON IEATEIBHOCTH, B
TOM YUCJIE IIPU U3YUEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh PUOOPETEHHBIN OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHU.

Pabora ¢ nunpopmanueii:

BJIQJICTh HABBIKAMU TONy4dyeHUs: uWHGOpManuu (U3MYECKOTO COAEpKaHUS U3
MCTOYHUKOB  Pa3HbIX THUIIOB, CAMOCTOSITEIBHO  OCYLIECTBJISITH  IOUCK,  aHaJH3,
CUCTEMATH3ALMI0 M HMHTEpPHpEeTalui0 HWHGOpPMAlUu pa3IMYHbIX BHJIOB U  (GopM
MIPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJb30BaTh CPEACTBA MH(GOPMALMOHHBIX M KOMMYHHUKAallMOHHBIX TEXHOJOTUH B
pEIIEHNN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX 3a/lad C COOJIOIEHHEM
TpeOOBaHUII 3PrOHOMMKH, TEXHUKM OE€30MaCHOCTH, TUTUEHBI, PECYpCcOCOEpPEKEHMUS,
MPABOBBIX U ATHUECKUX HOPM, HOPM HH(OPMALIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJAEPKAHMUS B PA3NUUYHBIX (opMarax Cc Y4ETOM
Ha3HauYeHHUs HMHPOPMALMM M IIEJIEBOM ayJAUTOpPUHU, BBIOMpAs ONTUMAIBHYIO (opmy
MPEICTABICHUS U BU3yaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIC ACHCTBUSA:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JAESATEIHLHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHGIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araThb CBOKO TOYKY 3PEHUSI C UCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUM C YYETOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEHN Ka)J0T0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LIEJIU COBMECTHOW JEATEIBHOCTH, OPraHW30BbIBAaTH U KOOPJAWHUPOBATH
JNIEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIaH JCHCTBUM, PACHPEACIATh POJIM C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YeCTBO CBOETO BKJIaJa W KaXJOTO0 YyYaCTHHKA KOMAaHABl B OOIIHiA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TTO3UIMA HOBU3HBI, OPUTUHATIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYyalUsX,
MIPOSIBJIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusamnus:



CaMOCTOSITENIbHO OCYILECTBISITh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTU (PU3UKU U
aACTPOHOMUHU, BBISBIIATH MIPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTaBJIATH IUIAH PEIICHUs pACUETHBIX M KaYECTBEHHBIX 3a/1a4, IUIaH
BBIIIOJIHEHHSI TPAKTUYECKOM padOThl € YYETOM HMEIOIIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOYXHOCTEU U IIPEAIIOYTECHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JieaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHUIO J3PyIUIMH B 00JacTH (HU3UKH,
MTOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBINA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalHUsIM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMM IIO3HABATEJIbHOM pEQIEKCHUH KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUH JIJIsl OLEHKU CUTYalllu, BBIOOpA BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKECHHUIO;

MPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAIIM3€E PE3yJIbTATOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUUOKU.

B nporecce 1OCTHKEHHS IMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPaMMBbI MO (PU3KKE
JUIL  YPOBHSI CpeIHEro oOIero ooOpa3oBaHUsi y OOy4YarOUIUXCS COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN MHTEIJIEKT, MPEANOIaratoifi cOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOMIETO CHOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BHJIETh HANPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOW cdepbl, OBbITH
YBEpPEHHBIM B ce0¢;

CaMOpETYyJINPOBaHUs,  BKJIIOYAKOUIETO  CAaMOKOHTPOJb,  YMEHHME  NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOIIEH CTPEMIIEHHE K JOCTHXKCHMIO LIEJIM U YCIIEXY,
ONTHUMM3M, UHULIMATUBHOCTh, YMEHHE JIEHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOILMOHAIBLHOE COCTOSIHUE APYTHUX,
YUUTBIBaTh €r0 IMpPH OCYILECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYYBCTBUIO U
COMEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTpauBaTh OTHOILIECHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, IPOSIBISATH MHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K xoniy o0yuyenust B 10 kjiacce npeaMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JOKHbI
oTpaxaTh CHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:



J€MOHCTPUPOBATH HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUN COBPEMEHHOM
HAay4YHOM KapTHUHBI MHAPA, B Pa3BUTUHA COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTHUECKON
JIeITEAbHOCTH JIIOJICH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHUS W3YYCHHBIX (PU3UUYECKUX MOJENEH: MaTepuaibHas
TOYKA, MHEpLUAJIbHAsA CUCTEMA OTCUYETA, aOCOIOTHO TBEPJIOE TENO, UICAIBHBIN a3, MOJIEIH
CTPOEHUS Ia30B, JKUJIKOCTEH U TBEPABIX TE€J, TOUCUHBINA dJIEKTPUUECKUN 3apsill IPU PELICHUU
¢du3nyecKux 3aaay;

pacrno3HaBaTh (U3NYECKUE SBJICHUS (IPOLECCH) U OOBSACHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHUS BEIIECTBA U AJIEKTPOJUHAMUKHU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MpPSIMOJUHENHOE BUKEHUE, CBOOOAHOE IMAJEHUE Tell,
JIBM)KCHHE TI0 OKPY)KHOCTH, HWHEpLUs, B3auMojeHcTBUE Tei, Au(dy3us, OpoyHOBCKOE
IBWKEHUE, CTPOEHUE KUAKOCTEN M TBEPABIX TeJl, U3BMEHEHHE 00BbEMA TEN MPU HArpeBaHUU
(oxnaxxieHnn),  TEIUIOBOE  pPAaBHOBECHE,  HWCIApEHWE, KOHJEHCAlMs,  IUJIABJICHUE,
KpUCTAJUIM3alMsl, KUIIEHUE, BIAXHOCTh BO3[yXa, IOBBINICHUE JaBICHUS ra3za MpU €ro
HarpeBaHUM B 3aKPbITOM COCYZAE, CBSI3b MEXKIy I[apaMeTpaMu COCTOSIHHS Tras3a B
M30IpoLEeccax, INEKTPU3aLUs TEJl, B3aUMOJACHCTBUE 3apPsIOB;

ONKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIOb3Ys (PU3NYECKHUE BEIMYMHBI: KOOPAUHATA,
IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, MOTEHIMAJIbHAS PHEPIUs, MEXaHWyecKas paboTa, MEXaHWYeCKass MOUIHOCTh; MpPH
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKHI CMBICI HCHOJB3YEMBIX BEJIUYUH, HX
0003HAUYECHHUA U EIAUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTMMU BEIUYHHAMY;

ONKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHHS, HCIOJIB3Ys
(¢u3nUecKkue BEIWYMHBL: JABJICHHE Tra3a, TeMIEeparypa, CpPeAHss KUHETUYECKas SHEprus
Xa0TUYECKOIO JIBHJKEHUS MOJIEKYJ, CPEIHEKBAJApPAaTUYHAS CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIJIOThI, BHYTPEHHSISI SHEPT U, padoTa raza, Ko3QpQUUUEHT MOJE3HOTO JEeHCTBUS TEMIOBOTO
JBUTATENsI; MPU ONUCAHWU MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHUSI M E€IMHHULIBI, HAXOAHUTH (POPMYIIbI, CBS3BIBAIOIIME JAaHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYMHAM;

ONKCBHIBATh M3YUYEHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE SBIICHHUS
(mpotiecchbl), UCHONB3Ysl (PU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUI 3apsjl, DJIEKTPUUECKOe
I10JI€, HAIIPSDKEHHOCTD MOJIS, TOTEHIMA, PA3HOCTh ITOTEHIUAJIOB; IPA ONIMCAHUU MTPABUIIBHO
TPakTOBaTh (PU3MUECKUM CMBICI HCHOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYCHUS U EIUHUIIbI;
yKa3blBaTh (OpPMyJbl, CBSA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEJIMYHHY C JIPYTHUMHU
BEJIMYMHAMU;

aHAJIM3UPOBaATh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCNONB3YS (PU3NUECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHoro Tsrotenud, |, 11 u Il 3akonsl HetoToHa, 3aK0H coxpaHeHUs
MEXaHUYECKON SHEpPruM, 3aKOH COXPAHEHHS MMIYJIbCa, MPUHIMI CYNEPHO3ULUU CHII,
MPUHIUMI PABHONPABUS HMHEPLUUATBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KUHETHUYECKYIO
TEOPHUIO CTPOEHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpEHENW KUHETUYECKOW 3HEPruu
TEIJIOBOTO  JBM)KEHUS MOJIEKYJ C  aOCOJIIOTHOW  TeMIlepaTypoi, TepBbId 3aKOH
TEPMOJIMHAMMKY, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpusTom
pa3ianyaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BBHIPAKEHUE U YCIIOBUS
(rpaHuIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPUHLUIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inuyaTh yCIOBUS UX O€30MaCHOTO UCTOIb30BaHUS B IIOBCETHEBHON KU3HU;



BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (PU3NYECKUX SBICHUN U TPOIECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, mpu 3TOM (POpPMYIUPOBATH
npoOjemy/3agady W THUIOTE3y YYEOHOro OSKCIEpPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MpeIOKEHHOT0 000PYAOBaHUSA, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILIECTBIIAATh NPSIMbIE M KOCBEHHbIE M3MEPEHMs (PU3MUYECKUX BEIMYMH, IPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA COCOO M3MEPEHUS M UCIOJIb30BaTh U3BECTHBIE METOJbI OLICHKH
MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIUYMHAMH C HCIIOJIb30BAHUEM
OpSMBIX H3MEpPEHUH, IPU ATOM KOHCTPYMpPOBaTh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThI
MOJyYEHHOW 3aBHCHUMOCTH (PM3MYECKMX BEJIMYMH B BHJE TaOmul U TpauKoB, JeaTh
BBIBOJIBI IO PE3YyJIbTaTaM MUCCIIEAOBAHMS;

co0mroaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUH HCCIEAOBAHUNA B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM JIEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1TaOOpaTOPHOro 000pyA0BaHNUS;

pemiath pacy€THbIE 33Ja4d C SBHO 33JaHHON (PU3WYECKON MOJENbIO, HCIONb3YS
(¢u3nueckue 3aKOHbl W TPUHLIMIBI, HA OCHOBE aHajiu3a YCJIOBHUS 3aJayd BbIOMPATH
(U3UYECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOIUMBIE TS €€
peuieHus, IPOBOJUTH pPAcUYE€Tbl M OLEHUBATh PEAIBHOCTh IIOJYYEHHOIO 3HA4YECHUS
(bu3NYECKOIl BETNYHHBI;

penaTh KaueCTBEHHBIE 33/1a4: BBICTPAUBATh JIOTUYECKUA HEMPOTUBOPEUNBYIO LETIOUYKY
paccyX/IeHUI ¢ OMOPOI HAa N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

UCIOJb30BaTh MPH PEIIEHUH YYEeOHBIX 3aJady COBPEMEHHbIE HH(OpMallMOHHBIE
TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U TPEJCTaBICHUs YYEOHOH U
Hay4YHO-TIOMYJISIPHOM HMH(OpMaLMK, TMOJIYYEHHOW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUYECKHU
aHAJIU3MPOBATh MOJyYaeMyt0 HHPOpMaLIUIO;

MPUBOJANTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKu, 00bICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B IOBCEIHEBHOM JKHU3HU IS
oOecreueHus 0€30MacCHOCTH IPH OOpPAILIEHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMM,
JUIS  COXpaHEHMsI 3J0pOBbs U COOJIOJEHUS HOPM SKOJOTMYECKOrO TMOBEACHUSA B
OKPY’KAIOIIEH CPELE;

paboTaTh B IpylIe C BBHIMOJIHEHUEM DPA3IMYHBIX COLUANBHBIX POJEH, MIaHUPOBAThH
paboTy Ipymnibl, pallMOHAIBHO PACIPEAEATh 00S3aHHOCTH U IIAHUPOBATH JAESITEILHOCTD B
HECTaHJAPTHBIX CUTYalHsX, aIcKBATHO OLICHUBATH BKJIA/l KaXK/10I0 U3 YYaCTHUKOB I'PYIIIBI B
pelIeHre paccMaTpuBaeMon POOJIEMBI.

K koH1y 06y4yenus B 11 kJiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh Yy 00YUAIOIUXCS YMEHUI:

JEMOHCTPUPOBAThH HA IPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOMN
HAaY4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NESATEIBHOCTH JIIOJIEH, [IEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YUYEHHBIX (PU3UYECKUX MOJENe: TOUYEeUHBIH
ANEKTPUYECKUIN 3apsll, Jyd CBETa, TOYEUHBI HCTOYHUK CBETa, SJEpHas MOJENb aToMa,
HYKJIOHHAs! MOJIeJIb aTOMHOTO Si7[pa MPH pelIeHrnn GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SBIEHUS (IPOIECCh) U OOBACHATH X HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKM M KBAaHTOBOM (DU3MKHU: DSIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JI€WCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,



AIIEKTPOMArHUTHAs HMHIYKIUS, JEWCTBUE MAarHUTHOTO TMOJA HA TPOBOJHUK C TOKOM U
ABWOKYIIMICS — 3apsl, OSJCKTPOMarHUTHBIE KOJM€OaHWsI U BOJIHBI, MPSMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpPaXKeHHe, TMpeloMieHne, HHTeppepeHuus, auppakuus u
MoJIIpU3alusl CBETa, JUCHepcus CcBeTa, QorodnekTpuueckuii 3gdext (potodaddexr),
CBETOBOE JIaBJICHUE, BOBHUKHOBEHUE JIMHEHUYATOTO CIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs
U UCKYCCTBEHHAsl PaJOAKTUBHOCTH;

OMKCHIBATh NU3YUCHHBIE CBOMCTBA BEIIECTBA (PJEKTPUUYECKUE, MATHUTHBIE, ONITHYECKHE,
ANEKTPUYECKYI0 MPOBOAUMOCTh PA3IMYHBIX Cpell) M DJICKTPOMArHUTHBIC —SIBJICHUS
(mpouecchl), HCMONB3YS (PU3MYECKHE BEIMYMHBL: DJIEKTPUYECKUNM 3apsij, CHiIa ToOKa,
AIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUYECKOE COIMPOTUBJICHHE, PAa3HOCTh MOTEHIMAJIOB,
AIIEKTPOJBIDKYINAsA CUia, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuia Amrmepa, cuia
JlopeHua, MHAYKTUBHOCTb KaTYIIKH, SHEPTHUS JIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, IEPHOT
M YacToTa KojeOaHuMi B KoyieOaTeNbHOM KOHTYpe, 3apsii W CHia TOoKa B IIpoIecce
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX KOJIeOaHu, (POKYCHOE pacCTOSIHUE M OMTHYECKas CHJia
JIMH3BI, IPU OMMCAHUH TPABUILHO TPAKTOBATh (PU3NUECKUI CMBICI MCIIOJIb3YEMbIX BETUYHH,
X O0O3HAYEHUs U €IUHULBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU;

ONUCHIBATh WU3YUYCHHbIC KBAHTOBBIE SIBJICHHMS U TPOLECCHI, UCIONB3Ys (hU3HUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JYIMHA BOJHBI M 4acTOTa CBETA, SHEPTUS U
UMIyJabC (OTOHA, MEPUOJ MOJypacHana, HEpPrusl CBSI3W aTOMHBIX sJep, IPU OMHCAHUU
MPaBWIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCHOJIb3YEMBIX BEIMYMH, UX O0O3HAUYEHUS U
€/IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NUECKON BETUUHHBI;

aHAIU3UPOBaTh (PU3MUECKUE MPOLIECCH U SIBICHUS, UCIOJIb3Yd (PU3UUYECKUE 3aKOHBI U
OpUHIUIOBL: 3aKoH OMma, 3aKOHBI MOCJEAO0BATEIBHOIO W MapajljIeIbHOIO COEAMHEHUS
MIPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akOH »JJIEKTPOMAarHUTHOM WHAYKLIWH, 3aKOH
MPSMOJIMHEMHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETOMIICHHUS
CBeTa, ypaBHeHUe OuHIITeWHa Mg (oTodddeKTa, 3aKOH COXpaHEHUsS IHEPTUM, 3aKOH
COXpaHEHUs MMIYJIbCa, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOIo 3apsia, 3aKOH COXpPaHEHHUs
MaccoBOI0 4HcClia, NOCTyJaThl bopa, 3aKOH pajiOaKTUBHOTO pacraja, Mpu 3TOM pas3ianydath
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BhIpAKEHHE U yCIOBUS (IpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;

OTIpe/IEIIATh HaIlpaBJIEHUE BEKTOpPA MHAYKIIMM MAarHUTHOTO MOJISi IPOBOJHUKA C TOKOM,
cwiibl Amnepa u cuibl JIopeHna;

CTPOUTh M OIKCHIBaTh H300paXeHHE, CO3JaBaeMOE€ IIJIOCKHM 3€pKajioM, TOHKOMH
JIMH301;

BBINIOJIHATDh 3KCHEPUMEHTBI M0 UCCIEN0BAHUIO (DPM3UYECKUX SIBJICHUI M MPOLECCOB C
WCTIONIb30BaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHHH: Tpu OSTOM (GOpMYyIUpOBATH
npobsieMy/3agadyy M THIOTE3y YYEOHOro OKCIEPUMEHTa, COoOupaTh YCTAHOBKY U3
MPEAIOKEHHOT0 000pyI0BaHMS, MPOBOJAUTH ONBIT U (POPMYJIMPOBATH BHIBOIbI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHHS (PU3MYECKUX BEJIMYMH, TPU ITOM
BBHIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUs] U UCIOJIb30BaTh M3BECTHBIE METOJIbI OLIEHKU
MOTPETHOCTEN U3MEPEHN;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJb30BAaHUEM MPSAMBIX
M3MEPEHMIl: PU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yIbTAThl MOTYYCHHON



3aBUCUMOCTH (DU3MUECKUX BEJIMYWH B BHJE TaOnWI] W TpaduKOB, NIeJIaTh BHIBOABI IO
pe3yibTataMm UCCIEA0BaAHNUS;

coOmo1aTh mpaBmia 0€30MacHOTO TPy/a MPU MPOBEACHUU HCCIEAOBAHHWM B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM JIEATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyA0BAHMUS;

pemiaTh pacu€THbIE 3aJaud C SBHO 3aJaHHON (U3MYECKON MOJENbIO, HCIOIb3YS
¢u3nUeckue 3aKOHbl W TPUHIIMIIBI, HA OCHOBE aHajiu3a YCJIOBHUS 3aJayd BbIOUPATH
(U3UYECKYIO0 MOJIEb, BBIACIATh PU3NYECKUE BEIMYMHBI U (OPMYJIb, HEOOXOUMBIE IS €€
pelieHusi, MPOBOAUTH pPAacdy€Tbl M OLEHUBATh PEATbHOCTb IMOJYYEHHOTO 3HAYCHUS
(hU3UYECKON BEIUYUHBI;

peliaTh KaueCTBEHHBIC 33/1aud: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO LIETIOUKY
pacCyXJIeHU ¢ OTIOPOM Ha N3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

WCIIONIB30BaTh TIPU PEIICHWH YyYeOHBIX 3aad COBPEMEHHBIE HWH(POPMAIMOHHBIC
TEXHOJIOTUHU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMU U MPEICTABICHUS yUeOHOU 1
Hay4YHO-TIOMYJISIPHON MH(OpMAILNK, TOJYYEHHON W3 Pa3IUYHBIX MCTOYHUKOB, KPUTUUECKHU
aHAJIM3UPOBATh MOJyYaeMyl0 HHPOpPMaLIUIO;

OOBSICHATh TPUHIMUIIBI JEUCTBUS MaIIWH, NPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS UX 0€30MMaCHOrO UCTIOIb30BAHUS B IIOBCEIHEBHOMN KU3HH;

IPUBOJUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKHd, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMUS 1O (U3MKE B TMOBCEIHEBHOW >KU3HU JUIS
oOecrieueHuns 0€30MacCHOCTH PU OOpAIlIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMH,
JUIS COXPAaHEHHS 3JI0pOBbsI M COONIOJCHUS HOPM HSKOJIOTMYECKOrO TIIOBEJICHUS B
OKPYXaroUIEH CpeIe;

paboTaTh B TPYIIIE C BBIMOJHEHUEM PA3JIUYHBIX COLHUAIBHBIX POJIEH, TIaHUPOBATh
paboTy TpYIIbI, pallMOHATIBLHO PACIPEAEIATh 00A3aHHOCTH U TJIAHUPOBATH JEATEIBHOCTH B
HECTAHJIAPTHBIX CUTYyaIUsAX, aJI€KBATHO OIIECHUBATh BKJIaJl KAXJOT0 U3 YYACTHUKOB IPYIIIHI B
pelIeHre paccMaTpuBaeMon MpoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BpA30BATETBHBIE
padoThI padoThI pecypesi
Pa3znen 1.OU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 Bubumorexa LIOK
' https://m.eds00.ru/7f41bf72
Htoro no pazneny 2
Pa3zpen 2.MEXAHUKA
bubmuorexa [JOK
2.1 Kunewaruia S https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
2.2 Hunamuika ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no pasneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUU https://m.edso00.ru/7f41bf72
bu6nuoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmuoreka [JOK
' @Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Pa3nen 4.9JIEKTPOAUHAMHUKA
Bbu6nuoreka LIOK
4.1 JreKTpocTaThia 10 1 1 https://m.edso0.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYecKnid TOK. Toku B 12 1 1 bubnmoreka [JOK
' Pa3JIMUHBIX cpeaax https://m.edsoo.ru/7f41bf72
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Hroro no pazngeny

22

PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHnoBaHue pa3aeioB U TeM (uu¢posBbie)
Ne ni/mm — Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATETLHBIC
padoThI padoThI pecypes
Paznen 1.2JIEKTPOAUHAMUKA
11 MarnuTHoe nojue. INeKTPOMAarHUuTHAs 11 1 3 bubnuorexa [HOK
' WHIYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHBI
21 MexaHWYeCKUEe U IIEKTPOMATrHUTHBIE 9 1 bubnmnoreka [JOK
' KoJie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHuyeckue U 3J1€KTPOMAarHUTHBIE 5 1 bubnmnorexka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Pa3znen 3.0CHOBBI CHIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OcHOBBI CIENMATIBHON TEOpUN 4 1 bu6muoreka [JOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. but6mmoreka [IOK
4.1 DneMEeHThI KBAaHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97¢
Bbubnuoteka LIOK
4.2 Crpocrue atoma 4 https://m.edso00.ru/7f41c97c
4.3 ATOMHOE PO 5 but6mmoreka [IOK
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Hroro mo pazueny 15

Pa3nesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7

Uroro no pasneny 7

Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

6.1 O6o061maroiiee MOBTOpPEHUE 4 EggnﬁnggsigS}é £41c07¢
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaungecTBo uacoB IlaTa H3ydeHus 3J1eKTp0HHbIe
Ne uudposbie
Tema a
n/n eMa ypoK Bcero KO; P HpﬁaKT' o0pa3oBaTejibHbIE
paboTbl  paGoTHI pecypes
1 ®dusnka — Hayka o npupojae. Hayunsie 1 02.09 bubnmoreka [JOK
METO/IbI IO3HAHUS OKPYXKAIOLIEr0 MUpa ' https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B popMupoBaHUU
2 COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B 1 02.09 BH6J?HOTeKa HOK
. . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIBHOCTHU JII0IeH
Mexanunueckoe ABuxeHne. OTHOCUTEIbHOCTh Eu6 OK
3 MEXaHH4eCcKoro aBuxeHus. [lepemenienne, 1 09.09 1 ?HOTeKa 1
https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
. bubnunoreka LIOK
09.09
4 PaBHOMEpHOE NIPSIMOJTMHEWHOE JBHKEHUE 1 https://m.edso0.ru/f0c3620
5 PaBHOYCKOpEHHOE MPAMOTMHEHHOEABUKCHUE 1 16.09 bubnuoteka [JOK
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https://m.edsoo.ru/ff0c372e

5 CBoOogHoOE majieHne. Y CKopeHue 16.09 bu6nuoreka [IOK
CBOOOTHOTO Ta/ICHUS ) https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxenue. /Ipumxenune bubmuorexa [JOK

7 o 23.09
MaTepUAIbHOI TOYKH 10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunin otHocuTenpHOCTH ["anues.

8 I/Ige HI/IaJIBHLIe cucremsl orcuera. [lepBaiit 23.09 bubmiorexa LIOK

pH - HeP ' https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [Ipuniun cynepno3uiuu
9 cui1. Bropoii 3akon HIIzIOTL(I)Ha J};I;II P : 30.09 Bubmiorexa LIOK
' poH 3 g ' https://m.edsoo.ru/ffOc3be8
MaTepUabHON TOYKH

10 Tpetuii 3akoH HproToHa J11s1 MaTepraabHbIX 30.09 bubnuoreka [JOK
TOYEK ) https://m.edsoo.ru/ffOc3be8
3aKkoH BCEMUPHOTO TsAroreHus. Cuna bubnuotexa [HOK

11 07.10
TsKecTH. [lepBasg KocMuYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

bubnnoreka IIOK
. . 7.1

12 Cuna ynpyroctu. 3axou I'yka. Bec rena 07.10 https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadduument tpenus. Cuna

13 con OTEIBJ'IeHI/IH n (II)/I(I) BLII/I)KCHI/II/II:) TEna B 14.10 Bubmorexa IOK

p PH ' https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM rase
[TocTynarenbHoE U BpallaTeabHOE ABUKEHUE
a0COJIOTHO TBEPAOTO Teaa. MOMEHT CHJIBL bubnmnoreka [JOK

14 .. 14.10
IImeqo cumel. YciioBus paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbsc MmaTeprabHOW TOUKH, CUCTEMBI
MaTepuaibHbIX TO4YeK. MIMIysbe cuibl. 3akoH bubmuoreka [JOK

15 21.10
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUJKEHUE
PaGota u momrHOCT cuibl. Kunetndeckas

16 SHEpTHs MarepuaibHOi Touku. Teopema 00 21.10 Bubmiorexa LJOK

P P OUIKH. 1€0p ) https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETUYECKOW SHEPT U
[TorenumansHas sueprus. [loreHuuaneHas
17 SHEPTHUs ynpyro aeGopMupoBaHHON 11.11 bubnunorexa [IOK

npykuHbl. [loTeHIManbHas 3Heprus Tena
BOJIM3M TOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ffOc46l1a
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18

HOTGHHI/IaHBHBIe 1 HEMMOTCHIMAJIbHBIC CHUIIBI.
CBs13b pa6OTLI HCIIOTCHIIMAJIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON OHEPIrun
CHCTEMBI TeJl. 3aKOH COXpPaHCHUMA
MeXaHNYeCKOU OHEPIrun

11.11

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

JlaboparopHnas pabota «lccienoBanue cBSI3U
paboThI CHITBI C KI3MEHEHUEM MEXaHUYECKON
SHEPruu Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKT'YTa)

KonTponbnas pabota no Teme «KunemaTtuka.

Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

18.11

18.11

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. BpoyHOBCKOE
neuxenue. Auddysus

25.11

bubnnoreka IIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U B3aUMOICHCTBUS
YacTHIl BeniecTsa. Moiesn CTpoeHUs ra3os,
JKUJIKOCTEN U TBEPJBIX TEIl

25.11

23

24

Macca monexyi. KonnuecTtBo BeniecTsa.
[TocTostHHas ABoraapo

TernmoBoe paBHOBecue. TemnepaTtypa u eé
usmepenue. lllkana remneparyp Llenbcus

02.12

02.12

25

Wneansusiii raz3 B MKT. OcHoBHOe
ypaBHeHne MKT

09.12

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbGcounoTHas TeMIiepaTypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYII.
YpaBaenune Menpaeneesa-Knaneiipona

09.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

16.12

28

JlaGopatopHas pabota «MccnenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUSI pa3peKEHHOIO Ta3ay

16.12

29

H3omponecchl B 1eaIbHOM rase u ux
rpaguvecKoe MpeCTaBICHNE

23.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsst sHeprusi TepMOIUHAMUYECKOU
CUCTEMBI U CHOCOOBI €6 U3MEHEHHUS.

23.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c478c
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KonuyecTtBo TermmoTs! 1 pabota. BHyTpeHHS s
SHEPIUsi OJHOATOMHOIO UAECAJIBHOrO rasa

bu6nuoreka [IOK
31 Brtzer Temionepezasu . 30.12 https://m.edsoo.ru/ff0c5c36
Vne €IUI0ET emie .
32 Kiﬂiiiiigoiggnﬁzgf ITIII:)); Tlélﬂﬁzflaépeﬂa‘{e 1 30.12 Bubmiorexa LIOK
. ' https://m.edsoo.ru/ff0c5c36
AnmabaTtHblIi mporecc
IlepBblii 3aKOH TEPMOJIMHAMUKH U €r0 bubmuorexa [JOK
33 1 13.01 :
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTh mpo1ieccoB B IpUpoie. 1 13.01 bubnuorexa [HOK
BTopoii 3ak0H TepMOIMHAMUKHI ' https://m.edso0.ru/ff0c6230
35 [Tpunnun nevicreus u KII/ TermoBoi 1 20.01 bu6nuoreka [IOK
MalIuHbI ’ https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/] 1 20.01
37 DKoJoru4ecKue npoOIeMbl TEINI0OIHEPTeTUKH 1 27.01
38 Ob6o06maromuit ypok «MosnexkynspHas 1 2701 bubnnorexka HOK
¢buzuka. OCHOBBI TEPMOAMHAMUKI ' https://m.edso00.ru/ff0c6938
KonTponbHas pabota no teme
bu6mmoteka [IOK
39 «Monexynspnas pusuka. OCHOBBI 1 03.02 https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [Tapoo6pazoBaHue U KOHJEHCAIUS. 1 03.02 bubnmnorexka [JOK
Wcnapenue u kunexnue ' https://m.edsoo.ru/ff0c63b6
a1 AOcCo0THAs 1 OTHOCHUTENIbHAS BIIAKHOCTH 1 10.02 bubmorexa [JOK
BO3Ayxa. HacelleHHslil map ) https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannudeckue u
42 aMmopdHbIe Tea. AHU30TPOIHS CBOWCTB 1 10.02 bubnmoreka [JOK
KpucTayios. XKuakue KpucTauibl. ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbI
43 [1naBnenue u KpuctauM3anus. Y ienbHas 1 17.02 bubmmoreka [JOK
terutoTa masneHus. Cyonumanus ) https://m.edsoo.ru/ff0c6708
bu6nuoreka [IOK
44 YpaBHEeHHE TEIIOBOTO OamaHca 1 17.02 https://m.edsoo.ru/f0c6820
OnekTpuszanus Tei. DIEKTPUUECKUH 3apsl. bubnmoreka [JOK
45 1 24.02
JIBa BuJa DIEKTPUUECKUX 3apsiI0OB https://m.edsoo.ru/ffOcébcc
46 [IpoBOAHMKHU, AUDIIEKTPUKHU U 1 24.02 Bbubnunorexa LIOK
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MOJIYTIPOBOHUKU. 3aKOH COXPaHEHUS
JIEKTPUYECKOTO 3apsa

https://m.edsoo.ru/ffOc6bcc

B3aumoneiictBue 3apsnoB. 3akon Kynona. bubnmoreka [JOK
47 N o 03.03 .
ToueuyHbIN ANEKTPUUECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO OIS
48 I1 I/IEII_II/IH cymne 1'[03I/II_[IEI/I AIEKTPUUECKUX 03.03 bubmiorexa LIOK
by yrep . p ' https://m.edsoo.ru/ffOc6df2
noJiel. JInHuu HanpsHKEHHOCTH
49 Pabota cuit 371eKTpOCTaTHYECKOTO TOJIS. 10.03 bubnmnoreka HOK
ITorennuain. PasHocTh MOTEHIINAIOB ) https://m.edsoo.ru/ffOc6f00
[IpoBOIHUKY U IUIIEKTPUKH B
50 3J1peKT I([)CTaTI/I‘{eIéKOM HOIjIe 10.03 Bubmorexa IOK
p ) ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTb
N bubmuorexa [JOK
. 17.03
o1 Inexrpoémkocts. Konnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TJIOCKOTO KOHACHCAaTopa. bubnmnoreka [HOK
52 17.03
DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Ha6opaT"opHa;1 pabora I/IsMepefH/Ie 1 24.03
ANEKTPOEMKOCTH KOHJEHCATOpa
[IpyuHDHMI 1ENCTBHS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMMPOBAILHOTO arfrapara, 20.03
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS )
3aImuTa. 3a3eMJIeHHE YIEKTPOpruOOpoB
DJIEKTPUUYECKHI TOK, YCIOBHS €r0
55 cymectBoBaHus. [locTosanbIN TOK. CHita 07.04
toka. Hanpsixenue. ConpotuBienue. 3akoH '
Oma 1i1g yyacTka Uenu
[TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COSTMHEHNE TPOBOTHUKOB. bu6nuoreka [IOK
56 0.5 07.04 .
JlaboparopHas pabota «3yuenue https://m.edsoo.ru/ffOc74f0
CMEIIaHHOTO COCTMHEHUSI PE3UCTOPOBY»
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 14.07 bubnmoreka [JOK
3akoH Jxoyns-Jlenma ) https://m.edsoo.ru/ff0c7838
3akon OMa AJis MOJTHOM (3aMKHYTOM)
58 aeKTpudecKkoit renu. KopoTkoe 3amMpIkaHueE. 0.5 14.04 buGmorexa [IOK

JlaGopatopHas pabota «3mepenune D/1C

https://m.edsoo.ru/ffOc7ae0
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HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS»

PesepBublit ypok. KonTponbhas pabota mo

Bbu6nuoreka [IOK

" " 7 21.04

59 teme "DnekrpoanHamuka' / Beepoccuiickas 0 https://m.edsoo.ru/f0c8C56
poBepoyHas pabora

60 O6o0maromuii ypok «JIeKTpOIuHAMUKAY / 21.04 bu6nuoreka [IOK
Bcepoccuiickas mpoBepodHas pabota ' https://m.edsoo.ru/ff0c88be
DNEeKTpOHHAsI TPOBOJUMOCTH TBEPABIX

61 METaJIOB. 3aBUCUMOCTh COTIPOTHBIICHUS 28.04
METaJJIOB OT TEMIIEPATYPHI. '

CBepXIIPOBOIUMOCTD
62 ONEeKTpUYECKU TOK B Bakyyme. CBolicTBa 28.04
AJIIEKTPOHHBIX MMyYKOB '
[ToaynpoBOIHUKH, HX COOCTBEHHAS U
63 I Hl\};ggHaﬂIrl[ oBoaUMOCTbh. CBOMCTBAp—N- 05.05 bubnorexa HOK
p p ' ' https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNEKTPUUECKHUI TOK B PACTBOPAX U

64 pacIuiaBax 3J€KTPOJIUTOB. 05.05 bubmuoreka [JOK
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. ) https://m.edsoo.ru/ff0c82ba
DnexTponaus
DNEeKTpUYECKUi TOK B Ta3ax.

65 CaMOCTOSTEbHBIA U HECAMOCTOSATEIIbHBIHN 12.05 BH6J?HOTeKa LOK
pasps, Mo, Thnasvia https://m.edsoo.ru/ff0c84ae
DeKTpUYeCKHe MPUOOPHI U YCTPOMCTBA U X

66 1} aKTIE‘leCKOG 1| IEMGHEHI/IC }{'I IE)IBI/IJ'Ia 12.05 Bubmzorexa LIOK
TEXHHKH 6e3OHaEHOCTI/I P ' https://m.edsoo.ru/ff0c86fc
KonTponbhas pabota no Teme

67 «Qnekrpocraruka. [TocTosHHBIM 19.05 bubmuoreka [JOK
AIIEKTPUYECKHUI TOK. TOKH B pa3iuyHbIX ' https://m.edsoo.ru/ff0c8a8a
cpemax»

68 PezepBHblit ypok. OGo01aronmii ypok mno 19.05 bubmuoreka [IOK
temam 10 kmacca ' https://m.edsoo.ru/ff0c8f6c

69 26.05

70 26.05
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OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 4
11 KJIACC
N KounyecTBO 4acoB JaTa H3yveHHs e) _H:;KTPOHHHe
° uugposbie
n/n Tewa ypoka Bcero KoﬁﬂTp' HI:;"(T' oOpa3oBaTejibHbIE
pa6oTbl  padoOTHI pecypesI
ITocTostTHHBIE MATHUTHI U KX
B3auMoieiicTBue. MaruutHoe nosie. Bekrop bubnuoreka [JOK
. N 1 03.09
MarHUTHOM MHAYKUMH. JIMHUKM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM.
OnbIT Opcrena B3211)HM0H61710TBH6 1 03.09 Enbmiorexa LIOK
peTend. a ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHas pabota «3yuenue bubnmoreka [JOK
1 1 10.09 _
MarHUTHOTO TTOJISI KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJIHUK C
tokoM. Cuita Amniepa. JlaboparopHas pabota bubnuorexa [JOK
: 1 1 10.09 :
«Uccnenosanue neicTBUS ITOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
elCTBHE MAarHUTHOTO TOJISI Ha
I[BI/I)K cs1 3apspKeHHylo yactuity. Cuma 1 17.09 bubmorexa LJOK
ABIDRYIIYIO p yro - ' https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHUTHOM nHAyKIuu. J1C 1 17.09
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU '
nHaykiuu Gapanes
JlaGopaTtopHnas pabota «HcciaenoBanue bubmuorexa [JOK
9 1 1 24.09 _
SBJICHUS DJIEKTPOMAarHUTHOW MHIYKLIUK https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTD. SIBIIECHHME CAMOMHTYKIIUH.
OJ1C caMOMHAYKIIMHU. DHEPTUsi MATHUTHOTO 1 24.09 bubnuorexa [JOK
MOJISl KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE ' https://m.edsoo.ru/ff0ca600
noJie
TexHuueckre yCTpoMCTBa U UX IPUMEHEHHUE: 1 01.10
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IOCTOSIHHBIE MarHUTHI, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUraTellb, yCKOPUTEIN
3JIEMEHTAPHBIX YacTUL, UHAYKLIMOHHAS I1eYb

O6o06maromuii ypok «MarHuTHOE ToJIe. bubnnoreka [JOK

10 01.10 :
ONEeKTpOMarHuTHasE UHIYKIHS» https://m.edsoo.ru/ffOcab82
KonTponbhas pabota no teme «MaruutHoe bubnmoreka [JOK

11 08.10 :
noJie. DJIEKTPOMarHUTHasE MHYKIUS) https://m.edsoo.ru/ffOcad58
CBo0OoIHbIE MEXaHUYECKHE KOJIeOaHusl.

["apmonnueckue koneOaHusi. Y paBHEHUE bubnuorexa [JOK

12 N 08.10
rapMoHnueckux konebanuit. [IpeBpamenne https://m.edsoo.ru/ff0caf06
SHEPTrUuu
JlaboparopHas pabota «lccrnenoBanue

13 3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMiA 1510
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl '
rpy3a»

Konebarenbublii koHTYp. CBOOOTHBIE
AIIEKTPOMArHUTHBIC KOJIeOaHUs B UI€aTbHOM
14 KOJ'IC6I;T€J'II>HOM KOHTYpE AHanomi MEXK T 15.10 bubmnorexa LIOK
ype-. Y ' https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DTEKTPOMArHUTHBIMHU
KoJie0aHUsIMU
®opmyna TomcoHa. 3aKOH COXpaHEHHUS
15 3Hep FSIIH B UACAILHOM KOJ‘Ie6aTEJ'ILHOM 22.10 bubinorexa LIOK
P ' https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBienue o 3aTyXarOMKUX KOJIeOaHHSIX.

16 BriHyx1eHHbIE MEXaHUYeCKHe KOJIeOaHUs. 22.10 bubmuorexa [IOK
Pe3onanc. BeiHyxaeHHbIE ) https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIC KOJICOaHUS
IlepemenHsbIil TOK. CHHYCONUIaIbHBIN
[IEPEMEHHBIN TOK. MOITHOCTH IIEPEMEHHOTO bubnnoreka [JOK

17 9 05.11
TOKa. AMIUTUTYHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAUEHUE CHJIBI TOKA U HAMIPSHKCHHUSI

18 Tpanchopmarop. [IpousBoacTso, nepenava u 05.11
noTpedsieHue 3JIeKTPUUECKON SHEPTHH '

19 VYeTpoiCTBO M MPAKTHYECKOE IPUMEHEHHE 1211 bubnmoreka [JOK

QJICKTPHUYCCKOI'O 3BOHKA, I'CHEPATOPA

https://m.edsoo.ru/ff0cc324
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MEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay

DKOJIOTHIECKHUE PUCKHU ITPU ITPOU3BOACTBE

20 anekTpodHepruu. Kynbrypa nucnosiap3oBanus 12.11
3JIEKTPO3HEPIUU B TOBCEAHEBHOU KU3HU
MexaHnnyeckue BOJHBI, YCIOBHS
21 pacupoctpanenus. [lepuon. Cxopocts 19.11 bubnmoreka [JOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. ' https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIbHBIE BOJHbI
3Byk. CKkopoCTb 3ByKa. [ pOMKOCTB 3BYKa. bubmmorexa [IOK
22 19.11
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJNIeKTpOMarHUTHBIE BOJIHBI, UX CBOWCTBA U bubnuoreka [JOK
23 26.11 _
ckopocTb. [lIkana 351eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[IpuHUUIIBI paIUOCBA3U U TEJIEBUICHHUSL.
24 26.11
PazButue cpencts cBsa3u. Paguonokamms
bubmuoreka [JOK
A2
25 KonTtponphas padora «Konebanus u BOTHB) 03 https://m.edsoo.ru/fOcChf8
[IpssMonuHeitHOEe pacpoCTpaHEHUE CBETA B
26 0 pHo OJTHOH cpe I; T(E)qquI{)Hf/'[ HUCTOYHUK 03.12 Enbmiorexa LOK
JIHOPOZ pexe. ' https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
27 HOI())T OCHHUE N300paKEHUHU B IEJ'IOCKOM 10.12 Enbmiorexa LOK
P p ) https://m.edsoo.ru/ffOcd4e0
3epKaje
IIpenomnenue csera. [lonHoe BHyTpeHHEE
28 0Tp axenue. [IpenebHbIi yroi nzirl){oro 10.12 Enbmorexa LIOK
p - be yr ) https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
JlaGopaTtopHas pabota «3mepeHue bubnmoreka [JOK
29 17.12 :
[oKa3arelis MPeJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne n3o0paxxeHuit B TUH3E.
30 dopmya TOHFI)<0171 JIMH3BI {)/BGJ'II/ILIGHI/IG 17.12 Eubmiorexa LIOK
PMY. ' ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaboparopHas pabota «MccrnenoBanue 94.12
CBOMCTB M300paKCHUH B JIMH3AX) '
Hucnepcus cBera. CloKHBINA COCTaB OEIIOTO
32 csera. l[Ber. JlabopaTopHas pabota 24.12

«Habmronenne mucrepcuu cBeTay
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Unrepdepennus creta. udpakius ceera. bubnmoreka [JOK
33 ) 14.01 _
Judpakumonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. 14.01 bubmmorexa [IOK
[Tonsipuzanust cBera ' https://m.edsoo.ru/ff0cf02e
35 OnTudeckrie MpuOOPHI U YCTPOICTBA U 21.01
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs '
['paHuULIBI TIPUMEHUMOCTH KJIACCUYECKON
36 MI;xaHII/IIKH I1)'[0c JIaThl CIEIHAILHOU TEOPUU 21.01 bubanorexa [IOK
- LlocTy. p ' https://m.eds00.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmmoreka [JOK
37 28.01
3ame1JieHne BpEeMEHH U COKPAIEHUE JJTUHBI https://m.edsoo.ru/ff0cfad2
DHEprus ¥ UMIYIIbC PEIIITUBUCTCKOH
38 ‘laCTFI)/I bl CB}I3ByMaC(r:)LI C SHEprueu u 28.01 Enbmiorexa LIOK
HbL P ' https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS ITOKOS
KonTtponsHas padora «Ontuka. OCHOBBI bubnuoreka [IOK
39 g 04.02 :
CIIeIIMaIbHON TEOPUU OTHOCUTEIBLHOCTI)) https://m.edsoo.ru/ffOcf6f0
®oronsl. Dopmyna [Inanka. JHeprus u bu6nuorexa [IOK
40 04.02 _
UMIYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpsiTHe U HccnenoBanue pororddexra. 11.02 bubmmoreka [JOK
Omnpitel A. I'. CroneroBa ' https://m.edsoo.ru/ffOcffc4
3akonsl Pororddexra. YpaBHeHue
42 3171HLHTeI(711)Ha n(ls)[(b(pOToa(bg)eKTa «Kpacnas 11.02 bubmmorexa LOK
t - <P ' https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenune cBera. OnwiTe! [1. H. JIeOGenena. 18.02 bubmuorexa [JOK
XHUMHUYECKOeICUCTBHE CBETA ' https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE
44 npuMeHeHue: (oTorNeMeHT, GOTOAATUHUK, 18.02
coJTHe4Has OaTapesi, CBETOIUO/T
45 Pemenue 3amau no reMe «9JI€MEHTEI 25 02 bubmuorexa [JOK
KBAHTOBOM OIITHUKHY ' https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
46 Pesg dbop/1a 1o paccesTHUIO 0-9aCcTH 25.02 bubmmorexa LIOK
POOPA p t ' https://m.edsoo.ru/ff0d091a
IImanerapHas Mmozenb aroma
47 [Tocrynarsr bopa 04.03 bubmmoreka [IOK

https://m.edsoo.ru/ff0d0afa
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48

Wznyuenue u norsouieHue GOTOHOB MPU
IIEPEX0/I€ aTOMa C OJHOI'O YPOBHS 3HEPTUU
Ha Jipyroi. Buasl ciekTpoB

04.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

50

BonnosriecBoiicTBa yacTull. BonHEI e
bpoiusa. KopnyckyisspHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE M BBIHYKJICHHOE
U3JIy4eHHE

OTKpbITHE PATUOAKTUBHOCTH. OTIBITHI

Pesepdopaa mo onpezneneHuio cocrasa
PaJMOaKTHBHOTO H3JIy4SHUS

11.03

11.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

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

51

CsoiicTBa anb(da-, 6era-, raMma-u3JIy4eHUs.
Biustnue panqnoakTMBHOCTH Ha KUBBIE
OpraHU3MBbI

18.03

52

53

OTKpBITHE IPOTOHA U HEWTPOHA. 30TOMBI.
Anbda-pacnian. DIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3JTyueHHe

DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie
peakuuu. SnepHsiit peakrop. [Ipobaemsl,
MIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACIIEKThI
AJIEPHOM DHEPIETUKH

18.03

25.03

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHble YacTulbl. OTKphITHE
MO3UTpOHa. MeTo 1l HAOIOICHUS U
PEruCTpalUU SJIEMEHTAPHBIX YaCTHII.
Kpyrasriii cron
«DyHnaamMeHTanbHbIEB3aUMOACHCTBUS .
EnnHcTBO u3nyueckor KapTHHBI MUPa»

Oransl pa3BuTHs acTpoHoMuH. [TpuknagHoe
Y MUPOBO33PEHUYECKOE 3HAUEHNE
acTpoHoMHHU. Bun 3B€31HOTO Heba.
Co3Be3aus, apKue 3BE3/1bl, IJIAHETHI, UX
BuauMoe aBrxkeHne. ColHeuHas cucreMa

25.03

08.04

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

56

COJIHI.[C. COJ’IHe‘-IHaSI AKTHUBHOCTS. I/ICTO‘IHI/IK
sHepruu CoJHIA U 3BE3]

08.04

57

3BE3/1bI, UX OCHOBHbBIEC XapaKTEPUCTUKH.
3BE3OBINIABHON TOCIEN0BATEIHLHOCTH.

15.04
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Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKACHUHU U
ssotrorny CoJIHIA U 3BE3

58

59

Maineunsrii [lyte — Hama ["anakTuka.
[Tonoxxenue u neuxxkenue CosHIA B
lNanaktuxke. ['anaktuku. YEpHbIE IBIPHI B
sJIpax rajJakTUK

Bcenennas. Paz6eranue ragaktuk. Teopus

bonbmoro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

15.04

22.04

60

Hepemienasie npo6ieMbl aCTPOHOMHH

22.04

61

62

KonTponbhas pabota «neMeHTbHI
ACTPOHOMHH U acTPOPUIUKI»

Ob6o6maromuii ypok. Pons pusuku n
aCTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJOTMYECKOM, COITMAIILHON M DTHUECKOH
cdepax AesITeNbHOCTH YelIOBEKa

290.04

20.04

63

O6o6mmaromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOMI
KapTHUHE MHUpa

06.05

64

65

O6o06matomuii ypok. Pons dpuzudeckoit
Teopuu B (HOPMUPOBAHUHU TIPEICTABICHHUI O
(bU3UYECKON KapTHHE MUpPa

O6o06matromuii ypok. Mecto ¢pusudeckoit
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUH O
pupojie

06.05

13.05

66

67

PesepBHBIi ypok. MarHuTHoOE 1osie.
DJIEKTpOMarHuTHasl MHIYKIUS

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIELIMATIbHOM TEOPUU OTHOCUTEIBHOCTH

13.05

20.05

68

Pesepnbrii ypok. KBantoBas ¢pusuka.
DIeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

20.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHUpOBaTh Ha MpUMEpPaX poidb W MecTOo (GU3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTH, B TPAKTUYECKON JIEITEIHbHOCTH JIHOJICH

10.2

10.3

10.4

10.5

VuuThIBaTh  I'paHMLBl  NPUMEHEHHs  M3Y4YEHHBIX  (U3MYECKUX  MOAEJeH:
MaTepHalbHas TOYKa, MHEPLHAIbHAs CUCTEMA OTCUETA, AOCOIMIOTHO TBEPIOE TEIO,
UealbHbII ra3; MOJENHU CTPOSHUS ra30B, XKHUIAKOCTEH U TBEPIBIX TeJl, TOUECUHBIHI
AIIEKTPUUYECKUI 3apsi1 — PH pelieHNH (PU3NIECKUX 3a/1a4

Pacno3naBaTh ¢u3uyeckue sBiIeHUS (IpOLECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU CTPOEHHUsS BEIIECTBA U
JJEeKTPOJAMHAMUKUA: PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHENHHOE
JBI)KEHUE, CBOOOJHOE MaJeHHUE TeJl, JBHXKEHHE IO OKPYXKHOCTH, HHEPLHS,
B3auMozeicTeue Tei; AudPy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHUE KUKOCTEH
U TBEPABIX Tel, HW3MEHeHue oObEMa Teln NIpU HarpeBaHuu (OXJIAXKICHUH),
TEIUIOBOE PaBHOBECUE, UCIApEHUE, KOHACHCalus, IIaBJIeHNe, KPUCTAIIIM 3all1s,
KHUIIEHHE, BJIIAYKHOCTh BO3/yXa, IOBBILIEHUE JAaBJICHUS Ta3a IPU €ro HarpeBaHUU
B 3aKpBITOM COCYyJE€, CBsI3b MEXAY IapaMeTpaMH COCTOSHMS Tras3a B
U30IPOLECCAX; MIEKTPU3ALUs TEll, B3AUMOAECHCTBUE 3apsAA0B

OnucelBaTh MEXAaHUYECKOE JBUKEHHE, HCIONb3Yyd (PU3NUYECKHE BEIUYMHBIL:
KOOpJMHATa, IyTh, IMEpEeMELIeHHEe, CKOPOCTb, YCKOpEHME, Macca Tella, CHIIa,
UMIYJbC TEla, KHHETHUYECKas SHEprus, MOTEHIHalbHas HYHEPrusi, MEXaHUUecKas
paboTa, MexaHWYecKas MOIIHOCTb; IPH OINUCAHUM TPaBWIBHO TPaKTOBATh
(Gu3NYECKUN CMBICI HUCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €AMHMUIIBI,
HaXoauTh (hOpMYJbl, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEUYHUHY C APYTUMH
BEJIMYUHAMU

OnuchiBaTh H3y4YEHHBIE TEIUIOBBIE CBOICTBA TE€I M TEIUIOBBIE SIBJICHUS,
UCHIONBb3Ysl (U3MYECKHE BEIMYUHBL [JaBJ€HHME ras3a, TemIepaTypa, CpeaHss
KMHETUYECKask DJHEPTUs XaOTUYECKOI0 IBUKEHHS MOJIEKYII, CPEAHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHssI »Heprusi, padora rasa,
KO3((PUIMEHT TMOJIE3HOr0 JEHCTBUS TEIUIOBOIO JABUTaTelNs; MpPH ONUCAHUU
IPaBUJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICT HCIOJIb3YEMbIX BEJIMYUH, HX
0003HAUYEHUSI W EeIAUHMIIBI, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(Gu3MYECKyI0 BEIMYUHY C IPYTUMH BeJIMYMHAM

10.6

10.7

OnucelBaTh U3YYEHHBIE AJIEKTPUYECKHE CBOMCTBA BELIECTBA U DIEKTPUYECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONIB3Ysl (PU3NYECKUE BEITUUMHBI: SJIEKTPUUYECKUHN 3aps,
NIEKTPUYECKOE I10JI€, HAIPSHKEHHOCTD 11071, IIOTEHLMAII, PA3HOCTh IIOTEHIMAJIOB;
IpU ONHCAaHUM TMPaBWJIBHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAYECHUs M EAMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOLINE
JaHHYI0 (PU3UYECKYIO BETUUYUHY C JPYTMMH BETUYUMHAMU

aHaTM3UpPOBaTh (PU3MYECKHE TPOLECCHl U SIBICHUS, HUCHONb3Yys (pusnueckue
3aKOHBI ¥ MPUHLHNIBL: 3aKOH BceMupHOTo Tsrorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHMsS MEXaHUYECKOM OJHEPIruH, 3aKOH COXPAHEHMS HMIIYJIbCA,
INPUHIUI CYNEPIO3UIMN CWJI, NPUHLUII PABHONPABUS HMHEPLUAIBHBIX CHCTEM
OTCU€Ta; MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHUIO CTPOEHUsS BELIECTBA, Ta30BBIC




3aKOHBI, CBS3b CPEIHEH KMHETHYECKOM DHEPIUU TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
abCOIIOTHON TeMIepaTypoil, MepBbIii 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPaHCHHS
JNEKTPUYECKOrO 3apsna, 3akoH KylloHa; mpM 3TOM pa3iauyaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHUE W YCJIOBUS (IpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE MPUHLMIIBI ACHCTBHUS MAlllUH, NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHUS WX OE30MACHOTO HCIIOIH30BAHUS B MTOBCEIHEBHON
KU3HU

10.9

Brimoaaare SKCHICPUMCHTHI 110 UCCICTOBAHUTIO (bI/IBI/I‘-IeCKI/IX SIBJIEHUU U IIponeccoB
C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU ATOM (POPMYIUPOBATH
npoOiieMy (3a7a4y) ¥ THIIOTE3Y y4eOHOT0 KCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
NPE/IOKEHHOT'0 000PYA0BaHUs, IPOBOJIUTH OMBIT  (POPMYITUPOBATH BBIBOIBI

10.10

Ocy1ecTBIATh NPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3UUECKUX BEIMYUH; IPU STOM
BEIOMpATh ONTUMAIIBHBIN CIIOCO0 M3MEPEHHS U UCIOIh30BATh H3BECTHBIC METOIBI
OIICHKH MOTPEIIHOCTEH U3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXY (PU3MUECKUMH BETUYMHAMU C UCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH; IMPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHJE TAOIULl U
rpaduKOB, IeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

CoOimoiaTte mpaBwiIa 0€30MacHOTO TpPyAa TPU TPOBEJACHUU HCCICIOBAHUN B
paMKax y4eOHOro SKCIIEPHUMEHTa, Y4eOHO-HCCIICAOBATEILCKOM W IMPOSKTHOU
JCSITEBHOCTH C HMCIIOJIb30BAHHEM H3MEPUTENBHBIX YCTPOWCTB M J1a0OPAaTOPHOIO
o0opynoBaHus

10.13

Pematsn paC‘léTHbIe 3aJa4u C SABHO SaﬂaHHOﬁ (bHSH“ICCKOfI MOZCJIbIO, HUCIIOJIb3Ys
(1)I/I3I/III€CKI/IG 3aKOHBI U NIPUHIUIIBI; HA OCHOBC aHaJIM3a YCJIOBHUA 3aJa4u BI)I6I/IpaTI>
q)HSI/I‘leCKy'IO MOACIb, BBIACIIATH (bHBH‘leCKI/Ie BCINMYHNHBI H (1)OpMy.]'IbI,
H€06XOI[I/IMI)I€ s eé peuiceHusd, NpOBOJUTH paC‘IéTI)I N OLOCHHMBATHL PCAJIbHOCTH
MMOJIYYCHHOI'O 3HAYCHU A (i)HSPI‘lCCKOfI BCJINMYHMHBI

10.14

10.15

Pemars KadecTBEHHBIC 3a/la4yM: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUHBYIO
[ENOYKY PacCyXICHUW C OMOpOil Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buszndecKue IBIeHUs

Wcnonp3oBath mpu pelieHUd Y4eOHBIX 3a7ad COBpEeMEHHble MH(OpPMalMOHHbIE
TEXHOJIOTMM JJI IIOMCKA, CTPYKTYPUPOBAHUSA, MHTEPIPETALUUA U IIPEACTABICHUS
yu4eOHOW UM Hay4yHO-TNIONMYJSpHOW HMHGPOpPMAIUHU, MOJYYEHHOM U3 Pa3IUYHBIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJTydaeMyro HH(opMaIuo

10.16

[TpuBOANTE TpUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUYEHBIX-(DM3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

10.17

10.18

11 KITACC

Kon

Hcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM XHU3HM IS
oOecrieueHns 0€30MacHOCTH MpU OOpallleHuH ¢ MpUOOpaMHU U TEXHUYECKHUMHU
YCTPOMCTBaMH, AJISi COXPAHEHMS 3/10pPOBbSI U COOJIIOJICHUS HOPM 3KOJOTHMUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpene

PaGotath B rpymnme C BBIIOJHEHWEM pa3JIMYHBIX COLUAJIBHBIX PpOJIEH,
IUTAHUPOBaTh pPabOTy TPYIIBl, pPalMOHAIBHO pacHpeneniaTh OOS3aHHOCTH U
IJIaHUPOBATE ACATCIBHOCTh B HECTAHAAPTHBIX CUTyalluAX, aICKBATHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PELICHHE pacCMAaTPUBAEMON MPOOIIEMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM




NpOBePsAIEMOro
pe3yJibTara

00pa3oBaTe/IbHOW MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

111

JleMOHCTpHpOBaTh Ha MpHUMEpPax poJib H MecTo (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHON TEXHUKU M
TEXHOJIOTHM, B NPAKTUYECKOM JEATEIIBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(U3UYECKON KapTUHBI MUPA

11.2

11.3

Y4YUTHIBaTh TPAaHUIBI TPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJENIEH: TOYCUHBIN
IIEKTPUYECKUH 3apsil, AAepHas MOJENb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO S/Ipa
IpY pelIeHnH PU3NIECKUX 3a1a4

Pacno3naBare (Qusnueckue sBICHHUS (TMPOLECCH) M OOBACHATH HUX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMMKH M KBAHTOBOH (DM3UKHU: 3JIEKTpUYECKas POBOAUMOCTb,
TEIIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBHS TOKAa, B3aUMOJCHCTBUE
MarHuTOB, 53JEKTPOMArHUTHAs MHIYKIMs, JAEHCTBHE MAarHUTHOIO TOJNsS Ha
NPOBOJHUK C TOKOM M IBIDKYIIUICA 3apsii, SJEKTPOMArHuUTHBIE KOJNEOaHUS |
BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBEeTa, OTPaXXEHHE, IPEeOMIICHHUE,
uHTephepeHys, aupakuus ¢ MOIIpU3alMs CBETa, JUCIEPCHS CBETa,
doToanekrpuueckuii 3pdext (pororddexr), cBeTOBOE MaBICHUE, BOSHUKHOBEHHE
JMHEWYAaTOr0 CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAass W HMCKYCCTBEHHas
PaJluOaKTUBHOCTh

114

115

11.6

11.7

OnuceiBaTh M3y4YCHHbIE CBOWCTBA BeIIECTBA (PJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYI0  NPOBOJAMMOCTb  PA3IUYHbIX  Cpel) U
3JIEKTPOMArHuTHBIE SBJIECHUS (IPOLIECCHI), MCIOJB3YS (U3NYECKUE BEIMYUHBIL:
NEKTPUYECKUIN 3apsijl, CHJIA TOKA, IEKTPUYECKOE HAIPSLKEHHUE, DIEKTPUYECKOE
COIIPOTHBIIEHUE, pa3HOCTh moTeHuuanoB, JJIC, pabGora TOKa, HUHIYKIMS
MarHUTHOTO ImoJisd, cuja Ammepa, cuina JlopeHna, MHAYKTUBHOCTH KATYILKH,
SHEprus 3JeKTPUYECKOr0 U MarHUTHOIO MOJIeH, MepUoa U yacToTa KojieOaHUHl B
KOJIeOATeIbHOM KOHTYpE, 3aps] M CHja TOKa B IMPOIECCe TapMOHHYECKHX
JJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE pacCTOsIHUE M ONTHYecKass cuiia
JIMH3BI; IPY ONMCAHUH MPABUIBHO TPAKTOBATH (U3NIECKUN CMBICI UCTIOIB3yEMBIX
BEJIMYMH, MX OOO3HA4YeHUs M EAMHUIIBI; YKa3bIBaThb (DOPMYIIBI, CBS3BIBAOLIUE
JAHHYIO (PU3UYECKYIO BETUUUHY C JPYTHMMH BeJIMYMHAMHU

OnuchiBaTh H3y4YEHHbIE KBAHTOBBIE SIBJIEHUS U  IPOLIECCHI, HCIONb3YS
¢u3nyecKkue BEIUYHHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETa, PHEPIUs M HMMIYJIbC (DOTOHA, MEpHOJ MOJaypaclajga, dHEpPrHs
CBSI3M aTOMHBIX s1/1€p; IPU ONMMCAHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI
UCIIOJIb3YEMbIX BEJIIMUMH, MX OOO3HAUEHUs M €IUHHULBI; YKa3blBaTh (OPMYIIbI,
CBA3BIBAIOLIME JAHHYK (PU3MUECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMH,
BBIYMCIIATH 3HAUEHHE (PU3NUECKON BETNUUHBI

AHanu3upoBath (pU3MYECKHE TMPOIEeCCHl W SBICHHS, HCIONb3yd (U3HUECKUe
3aKOHBI M MPUHIUIEL 3aKoH OMa, 3aKOHBI MTOCIIEOBATEIFHOTO U MapaJICILHOTO
COEIMHEHUS TPOBOAHHUKOB, 3akoH J[koyns — JleHna, 3aKOH 3JEKTPOMarHUTHOM
WHIAYKIIAH, 3aKOH MPSMOJUHEHHOTO pacpOCTpaHEHUS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHWE DUHIITEeHHA sl GoTodddekra,
3aKOH COXpaHCHUS SHEPTHH, 3aKOH COXPAHCHHS HMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsi/ia, 3aKOH COXpPaHEHHUs] MacCOBOTO YHCIIa, TOCTyNaThl bopa,
3aKOH  paJMOaKTUBHOTO  pacraja;, TpH OSTOM  pa3indyarh  CIOBECHYIO
bOpMyYITHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHUE U YCIIOBUS (TPAHUIIBL,
00J1acTH) MPUMEHUMOCTH

OHpe,Z[eJ'IfITI) HaIpaBJICHUEC BCKTOpPAa MHAYKIMK MArHvUTHOI'O IIOJIA ITPOBOAHHKA C
TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh U OINHUCHIBaTh M300paKEHUE, CO3/IaBAEMOE IMJIOCKHM 3epKalloM, TOHKOMN
JIMH30M




11.9

11.10

11.11

11.12

BBIMONHATE SKCIEPUMEHTHI 110 UCCIICIOBAHUIO (PH3MUECKUX SBICHHUI U MIPOIECCOB
C HCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IPH ITOM (POPMYIHUPOBATH
npobiemy (3a1ady) U TUIIOTE3y y4eOHOTO dKCIIEPUMEHTa, COOMpPATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYI0BaHUS, IPOBOAUTH OIBIT M (HOPMYITHUPOBATH BBIBOIBI

OcymecTBIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYMH; IPU ATOM
BbIOMPATh ONTHUMAJIbHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH (PM3UYECKUX BEJIUYMH C HCIOJIb30BAHUEM IHPSMBIX
U3MEPEHUH; TpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PHKCHPOBATH PE3yJIbTATHI
IOJy4YEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUAE TaOIUIl U IpaduUKOB,
JleaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHHUS

CobOmrogaTe mpaBuiia 0€30TACHOTO TPyJa MPU MPOBEACHUM HCCICIOBAHHUIA B
paMKax Y4eOHOTO JKCIEPHUMEHTa, y4eOHO-HCCIIEOBATEILCKOH W TPOEKTHOM
JESATETLHOCTU C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIaA0OPATOPHOTO
000pyI0BaHUS

11.13

Pemrats pvaéTHI)Ie 3aJa4u C SBHO SaﬂaHHOfI (bl/ISI/I‘IeCKOﬁ MOZICJIBbIO, MCIIOJIb3Ys
(1)I/I3I/III€CKI/IG 3aKOHBI U NIPUHIUIIBI; HA OCHOBC aHaJIM3a YCJIOBHUA 3aJa4u BBI6PIpaTB
q)HSH‘leCKy'IO MOACIb, BBIACIIATH (bHBH‘leCKI/IC BCINMYHNHBI H (1)OpMy.]'IbI,
H€06XOI[I/IMI)I€ s eé peuiceHusd, NpOBOJUTH paC‘IéTI)I N OLOCHHMBATHL PCAJIbHOCTH
MMOJIYYCHHOI'O 3HAYCHU A (i)HSquCKOﬁ BCJINMYHMHBI

11.14

Pemarh kauecTBEHHbIE 3aJauyd: BHICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYKIECHUW C OMOpOM HAa HM3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue IBICHU

11.15

11.16

11.17

11.18

Hcnonb30BaTe NMpH pelIeHUH Y4eOHBIX 3aJjau COBPEMEHHbIE HMH(OpMAIMOHHBIE
TEXHOJIOTMM JUIS IIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALUNA U IIPEACTABICHUS
y4yeOHOIl W Hay4yHO-TONYJSpHOM HMH(POpPMALUKU, MOJIYYEHHOW U3 pa3InYHbIX
MCTOYHUKOB; KPUTUYECKH aHAITU3UPOBATh MOJTydaeMyro HH(pOpMaIuio

OOBSICHATh MPUHLUIBI JASHCTBHUS MAaIIMH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB;
pa3IuyvaTh yCIOBUS MX O€30MaCHOT0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU

[IpuBonuTh HpUMeEpHl BKJIaJa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY)KAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (U3UKE B MOBCEJIHEBHOM KU3HU IS
oOecrieyeHnss 0€30MAaCHOCTH NpU OOpaIIeHUH € NPUOOPaMU U TEXHUUECKUMHU
yCTPOMCTBAMM, JUIsl COXPAaHEHUS 3/I0pPOBbs U COOJIOJEHUS HOPM IKOJIOTUYECKOTO
NIOBEJICHUS B OKpYXKaloLIeH cpene

11.19

PabGotaTh B TpynIne C BHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIeH, MIIaHUPOBAThH
paboTy Trpynmbl, palMOHAIBHO pPACHpENeNaTh OO0S3aHHOCTHM U  IUIAHUPOBAThH
JIeATENIbHOCTh B HECTAH/IAPTHBIX CUTYAIUAX, aJeKBATHO OLIEHWBATh BKJIAJ] KaXJ0TO
U3 YYaCTHUKOB IPYMIIbI B PEIIEHUE pacCMaTPUBAEMOM MTPOOIEMbI

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon Kox nposepsiemoro
IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUSA
pasaena 3JIEMEHTAa
OU3NUKA 1 METOJIbI HAYYHOI'O TTO3HAHU A
1 11 ®usuka — Hayka o mnpupone. HayuHble meTonsl
' MTO3HAHMS OKpYyXkaromero Mupa. Posib 3kcnepumeHTa




U TEOpUHM B TpoOLECCe MO3HAHUS  IPHPOIBIL.
DKcIepuMeEHT B (pU3HKe

1.2

MopenupoBanue (puU3MUECKUX SBICHUN U MPOLECCOB.
Hayunbie runorespl. @U3n4ecKUe 3aKOHBI U TEOPHH.
I'panuubl  NPUMEHUMOCTH  (PU3HUECKUX 3aKOHOB.
IIpunuun coorBercTBus. Pone u mecto ¢usuku B
(OpMHUpPOBAaHUN COBPEMEHHOM HAy4YHOH KapTHHBI
MUPa, B IPAKTUYECKON AEATEIbHOCTHU JIOACH

2.1

211

212

MEXAHUKA
##HPar#KMTHEMATUKA

Mexannueckoe JBUKECHUE. OTHOCHUTENBHOCTh
MexaHudeckoro JBuwxkeHus. Cucrema  oTcuéra.
Tpaexropus

[lepememienue, ckopocTb  (CpemHsii  CKOPOCTb,
MTHOBEHHAss CKOPOCTb) M YCKOPEHHE MaTepuaIbHOMN
TOYKH, WX MPOCKIMH HA OCH CHCTEMBbI KOOpIWHAT.
Ciio’)keHHe nepeMEeIeHU U CI0KEHUE CKOPOCTEH

2.13

214

2.15

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIUHEIHOE
nBukeHue. ['paduku  3aBUCHUMOCTH  KOOpJMHAT,
CKOPOCTH, YCKOPEHHMs, IIyTH M IIepeMelIeHus
MaTepUalbHON TOYKHA OT BPEMEHHU

CBoOogHoOe majienre. Y CKopeHue CBOOOTHOTO
HagxeHus

KpuBonnueliHoe nBukeHue. PaBHOMEpHOE NBUKECHUE
MaTEpUAIbHOM TOYKM II0 OKPY)KHOCTH. YTIJIOBas
CKOpOCTb, JIMHEHHas CKOpocThb. Ilepumon m wacrora.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.16

2.1.7

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTp, MABUIKCHHUC
CHapsAO0B, LHCIIHBIC U pCMEHHBIC IICPEaavYn

[Ipaktrueckue pabotel. M3mepeHue MrHOBEHHOM
ckopoctu. HccinenoBanue COOTHOUIEHUS — MEXIY
MMyTAMH, TPOUJECHHBIMU TEJIOM 3a MOCJIEI0OBATEIbHBIE
paBHBIE MIPOMEKYTKHU BpPEMEHU npu
PaBHOYCKOPEHHOM  JIBHOKEHUHU C  HayaJgbHOU
CKOPOCTBIO, paBHOM Hymt0. HM3ydyeHue IBHIKEHUSA
[apuKa B BSI3KOM JKHUIKOCTH. M3ydyeHue NBUKEHHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO

2.2

#i#HParH## IMTHAMUKA
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[Tpunnun otHocutenbHOCTH ['anmuned. IlepBeiil 3aK0H
Herorona. MHepuumanbHbie CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHIun cynepno3unyu cui

2.2.3

Bropoii 3akoH HproToHa 111 maTepuanbHOW TOYKHU B
uHepuuanpHoil cucteme otcuéra (MCO). Tperuit
3akOH HproTOHA /U1 MaTepHabHbIX TOYEK

224
2.2.5

2.2.6

3akOH BCeMHUpPHOro TaroteHus. Cuma TSKECTH.
[lepBast kocMuyeckasi CkopocTb. Bec Tena
Cwuuta ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIBXKEHUSI W cuia TpeHus mnokos. KoadduuumeHt
TPCHUA. Cuna COIMPOTUBJICHUA IMPU JBUIKCHUU TCJIa B




KHUAKOCTHU HUJIM Ia3c

2.2.7

[TocrymartensHOe M BpamatelibHOE  JIBHXKCHUE
abCcoIIOTHO TBEPOTO Tena

2.2.8

2.2.9

MOMEHT CHIIBl OTHOCUTEIBHO OcU BpauieHus. Iliedo
cuiibl. YcnoBust paBHoBecHs TBEpaoro tena B MCO
TexHudeckue ycTpoOMCTBA: NOAIUUIIHUKH, IBUKCHHE
HCKYCCTBEHHBIX CIIlyTHUKOB

2.2.10

[IpakTrueckue padoTel. M3ydeHune nBrkeHHs Opycka
IO  HAKJIOHHOM  IUIOCKOCTH IO  JACHCTBHEM
HECKOJbKHX cui. MccnegoBaHue 3aBHCUMOCTH CHII
YIIPYTOCTH, BO3HHUKAOIMHUX B  jaehopmupyemoit
MPY>)KUHE W PE3MHOBOM 00paslie, OT BEIMYMHBI WX
nedopmaruu. McciaenoBanue YCIOBUW DPaBHOBECHS
TBEPIOTO TEJIa, UMEIOIIET0 OCh BPALICHUS

2.3

###H#Parf##3AKOHDBI COXPAHEHNMA B MEXAHUKE
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I/IMHy.]'ILC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI
MaTCpraJIbHbIX TOYCK. I/IMHYJII)C CHJIbI 1 U3MCHCHUC
HUMITyJIbCa TCJIa

2.3.2

3akoH coxpaHeHus mMmmyiasca B MCO. PeaktuBHOE
JIBIDKEHUE

2.3.3

PaGota cuiet
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MormHocTh criIbl

2.3.5

2.3.6

Kunernueckass sHeprus MarepuajgbHOM  TOUKH.
TeopeMa 0 KHHETHYECKON SHEPTUH

[TorennmaneHass sHeprus. lloTeHunanbHas >HEPrUs
yIpyro nehopMUpPOBaHHOM MPYKUHBI.
[ToTennmanpHas SHEPrus Teyia BOJIU3U MOBEPXHOCTH
3emn

2.3.7

2.3.8

HOTCHLII/IEL]'ILHBIG N HCINOTCHIHMAJIBHBIC CHUJIBI. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHHYECKOH OHCpPrun CHCTCMBI  TCII. 3aKkoH
COXpPAaHCHUA MEXaHHYECKOM OHCPIUun

VnpyrI/Ie 1 HCYIIPYTHUEC CTOJIKHOBCHU

2.3.9

2.3.10

TexHudyeckue  yCTpOWCTBA:  JABUIKCHUE  PAaKeET,
BOJOMET, KONEp, NPYKUHHBIN TUCTOJIET

[IpakTuueckue pabotbl. M3ydeHue cBsizu ckopocTen
TEN MHpu Heynpyrom yzaape. HccienoBanue cBs3u
pa6OTBI CHJIBI C N3MEHEHHEM MEXaHHMYEeCKOM OHCPIrun
Tena

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU

3.11

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
teopun. bpoyHoBckoe  aBwkenue.  uddysus.
XapakTep JBHXKEHUS M B3aUMOJCHCTBUS YaCTHI]
BELIECTBA

3.1.2

Mopgenu cTpoeHHs ra3oB, )KUAKOCTEW M TBEPIBIX TEN
U OOBLSICHEHHE CBOWCTB BEIECTBA HA OCHOBE DTHUX
Mojelen

3.1.3

Macca monekyn. KonmnuectBo Bemectsa. IloctosiHHas
ABoraapo




3.2

3.14

TenmoBoe  paBHOBecue. Temmepatrypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

3.16

Monens wupaeanbHoro rasza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIDHO-KUHETUYECKOM  TEOPUM  HMJEAIBHOIO
rasa

AOcomioTHasT TeMieparypa Kak Mepa CcpeaHen
KMHETUYECKOM SHEPruM TEIJIOBOTO JBUXKEHUS YaCTHIL
raza. [lIkana remneparyp KenbBruna

3.1.7

3.18

3.1.9

3.1.10

3.2.1

VpaBuenue Krnaneiipona — MengeneeBa. 3akoH
JanpToHa

l'azoBbie 3akoHBI. M30mpoLiecchl B MAEaIbHOM Ta3e C

IIOCTOSIHHBIM ~ KOJIMYECTBOM  BELIECTBA: HU30TEpMa,

n30x0pa, n3obapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

[IpakTuyeckue paboTsl. Mi3Mepenue mMacchl BO3ayXxa B

KJIacCHOM KomHare. MccnegoBaHue 3aBUCUMOCTH

MEXKy ITapaMEeTPAMH COCTOSTHUS pa3peKEHHOIO ras3a
OCHOBbI TEPMOJMHAMUKNU

TepmoauHamuueckas cucrema. BHyTpeHHsS sHeprus

TEPMOAMHAMMYECKONM CHCTEMbl M  CIOCOOBI €€
U3MEHEHHUS

3.2.2

3.2.3

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH OHCPIruAa
OJHOATOMHOI'O HACAJIBHOI'O Ira3da

Buasl TEeIJIoNepeIavuu: TETJIONPOBOHOCTbD,
KOHBEKIIMsI,  u3NydyeHHe. TerioéMKocTh  Tena.
Y nenvHas TEIIOEMKOCTD BeIIeCTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIOoNepe1aue

3.24

[lepBeiii  3ak0oH  TepMoauHamMuku. [IpumeHnenue
MEPBOr0 3aKOHAa TEPMOAMHAMHKHA K H3OIMPOLECCAM.
I'padmueckas uHTEepIpeTanus paboTH ra3a

3.25

3.2.6

TeruoBsle MamuHbL. [IpUHIMIBI JEACTBHS TEIUIOBBIX
MamuH. [IpeoOpa3zoBaHusi SHEPrUU B  TEIJIOBBIX
MamuHax. Koadduuent nonesnoro aeiicteus (nanee
— KIIJI) TeroBoii mamunbl. [k Kapuo u ero KIT/{
Bropoii 3akoH TepmoauHamuku. HeoOpatumocTth
IIpoLIECCOB B mIpupoze. TeroBble  JIBUTaTENu.
DKosornyeckre npooaeMbl TeIIO3HEPTreTUKH

3.2.7

3.2.8

TexHnueckue ycTpoHCTBa: JBUTAaTelb BHYTPEHHETO
CropaHus, ObITOBON XOJOJMIBHUK, KOHIUIIMOHED
[Ipaktuueckne pabGoTbl. V3MmMepeHue  ynenbHOU
TEIJI0OEMKOCTH

3.3

###Parf## Al PEI’ATHBIE COCTOSAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

[TapooOpa3oBanne u KoHjaeHcanys. Mcnapenue u
KUIIEHUE. YJelnbHas TemioTa MapooOpa3oBaHUsl.
3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT JAaBJICHUS

3.3.2

AOCONIOTHAs M OTHOCUTEJbHAS BIAXKHOCTb BO3/yXa.
Hacepiiennslii map

3.3.3

Teépnoe Teno. Kpucramimyeckue u amopdHbie Tena.
AHM30TpONIMSL  CBOMCTB  KpucTauioB.  Kujakue
Kpuctayabsl. COBpEMEHHbIE MaTEpPHAIIBI




[InaBneHune W KpucTaIM3alMs. YAeiabHas TEIUIOTa

3.34
iaBienus. Cyomumarus
3.35 YpaBHeHHe TeII0BOro OajaHca
TexHuyeckue ycTpoiicTBa: TUTPOMETP U ICUXPOMETP,
336 KaJIOPUMETP, TEXHOJIOTHMHM TOJYYEHUS COBPEMEHHBIX
e MaTepuajgoB, B TOM YHCJIE€ HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTUU
337 [Ipaktuyeckne paboTel. M3mepeHue BIaKHOCTH
BO3/IyXa
4 DJIEKTPOAMMHAMUKA
###Par###OJIEKTPOCTATUKA
411 OnekTpu3anusi Tel. DJeKTpudeckuil 3apsan. [[Ba Buaa
ANEKTPUUECKUX 3apsiIOB
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKU U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
4.1.4 B3anmopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuuecKoe noJe. Hanpsoxkéanoctsb
415 aneKkTpudeckoro mnoiisg. [lpuHuun cynepnosuuum.
JIuHUM HaNPsHDKEHHOCTH AJEKTPUYECKOTO TOJIS
4116 PaGora cun snexkrpocrarnyeckoro nois. [lorenuuman.
Pa3zHocth noreHumanos
4.1 [IpoBomHMKKM ¥  JUDJIEKTPUKA B  MOCTOSTHHOM
41.7 AICKTPUICCKOM oJje. JlunnekTpudeckas
MIPOHUIIAEMOCTh
OnektpoémkocTb. Konzaencarop. DIEKTpOEMKOCTH
4.1.8 IJIOCKOTO  KOHJEHCATOpa. OHEpPrusi 3apsiKEHHOTO
KOHJICHCATOpa
Texnuyeckue YCTPOMCTBA: DJIEKTPOCKOII,
41.9 AIEKTPOMETP, AJIEKTPOCTaTHUECKAas 3aIIuTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KOHJIEHCATOpP,
KCEPOKC, CTPYWHBIN TPUHTED
4110 [IpakTuueckue pabotsl. M3mMepeHue 3y1eKTpoEMKOCTH
KOHJIEHCaTopa
##HPar##HITOCTOSTHHBIN DJIEKTPUYECKHM TOK. TOKU B PASJIMYHBIX
CPEJAX
VYcnoBust CyIIIECTBOBAHUS MTOCTOSTHHOTO
42.1 3JEKTpUYEeCKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTosHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 y4acTka 1enu
423 DIeKTpUYECcKoe COITPOTHUBIICHHUE. Y nenbHoe
49 COTIPOTHBIICHUE BEIIECTBA
' 424 [TocnenoBarenpbHOE,  MapaljIebHOE,  CMEIIAHHOE
COEIMHEHHUE MPOBOJHUKOB
425 PaGora nsnektpuyeckoro Toka. 3akoH JDxoyms —
Jlenna
4.2.6 MOIIHOCTP STEKTPUIECKOTO TOKA
anekTpoaBkymmas cuna  (mamee — DOJIC) wm
4.2.7 BHYTPEHHEE CONPOTUBJIECHUE MUCTOYHUKA TOKA. 3aKOH

Oma a1 monHOM (3aMKHYTOM) 3JIEKTPUYECKON IIETH.




KopoTtkoe 3ambikanne

DNeKTpOHHAsT IPOBOJUMOCTh TBEPABIX METAJUIOB.
4.2.8 3aBUCUMOCTb ~ CONPOTHMBIIEHHUS  METAUIOB  OT
TemiiepaTypbl. CBEpXIPOBOIMMOCTh

OnekTpuueckuid TOK B Bakyyme. (CBolicTBa
JIEKTPOHHBIX ITYYKOB

4.2.9

[MonynpoBonnuku. CoOCTBeHHAass ©  HpUMeECHas
4.2.10 MIPOBOAMMOCTb  MOJIYIPOBOAHUKOB. (CBoiicTBa p-n
nepexoza. [loxynpoBoHIKOBEIE TPHOOPHI

DIIEKTPUUYECKUI TOK B AIEKTPOIUTAX.

4211
DIEKTPONUTHYECKAs! AUCCOLMALIMS. DIEKTPOIIU3

DnekTpuyeckuii ToK B ra3zax. CaMOCTOATENbHBIN U
4.2.12 HECaMOCTOSITCJIBHBIA ~ pa3psf. PasmuuyHble  THITBI
CaMOCTOATENILHOrO pa3psana. Monunus. [lnazma

TexHudeckue yYCTpPOWCTBA: aMIIEpMETP, BOJIBTMETD,
peocTaTr, MCTOYHUKHM TOKa, IJIEKTPOHArpeBaTENIbHBIC
pudOpEI, AJIEKTPOOCBETUTEIBHBIC puOOpHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKYyMHBIH JIHOZ,
TEPMUCTOPBI 51 (boTope3nucTopsl,
IIOJIYTIPOBOXHUKOBBIHN MO/, TaJIbBAaHUKA

4.2.13

11 KUIACC

[Ipaktnyeckne paboTbl. M3ydyeHue CMENIaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenne D/1C ncrouHrka Toka U €ro BHYTPEHHETO
conpotuBneHus. Habmrogenue anekTponnsa

4.2.14

Kon
pasneia
4

Koanposepsiemoro 3iemeHTa IIpoBepsieMble 3JIeMEHTHI COIEPKAHMS

OJIEKTPOAMMTHAMUKA
##HPartH#M AT HUTHOE I10OJIE. SJIEKTPOMATHUTHAA MUHAYKOUA

TlocTostHHBIE MAarHuThL. BzaumonaerictBue
IOCTOSHHBIX MarHUTOB

43.1

MarnuTtHoe nosne. BekTop MarHUTHOM HMHIYKLIHH.
IIpuHnun cynepnosuuuu. JIuHUM MarHUTHOU
nHAYKIMU. KapThuHa TUHUIA MarHUTHOM MHIYKIIHHA
T10JIs1 IIOCTOSIHHBIX MAarHUTOB

4.3.2

4.3

MarauTtHoe 1oyie IpoBOJHUKA ¢ TOKoM. Kaptuna
JUHWA TOJI JUTMHHOTO MPSMOTO TPOBOJHHMKA W

4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHMKA, KATYIIKH C
TOKOM. OmbiT  Opcrena. BzanmopeiictBue
MIPOBOJHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MO1yJIb U HallpaBJIEHUE

Cuna JlopeHna, €€ Moaynb W HalpaBlICHUE.
4.3.5 JIBrKeHne 3apsyKEHHOM 4YacTULBl B OJHOPOJHOM
MaraHuTHoM nosje. Pabota cuiel Jlopenna

4.3.6 SIBneHue ANeKTPOMArHUTHON MHAYKIIUU

4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKIIHH
438 OAC wHIyKUU. 3aKOH  3JICKTPOMArHUTHOM




nHaykiuu dapanes

Buxpesoe snekrpuyeckoe nose. JIC uHayKIIMu B

4.3.9 MIPOBOJHUKE, JBHXKYLIEMCS IIOCTYNATENbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe

4.3.10 [IpaBuso Jlenma

4311 NunyktuBHocTh. SBnenne camoumuaykiuu. IJC
CaMOUHTYKIUH

4.3.12 DHeprusi MarHuTHOTO TIOJIST KATYIIKHA C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE T10JIe
TexHuyeckne yCTPONCTBA: MOCTOSIHHBIE MAarHWTHI,

4.3.14 AJIEKTPOMArHuThl, AJIEKTPOJBHUIaTENb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb
[Ipaktuueckue paboThl. M3yueHHMe MarHUTHOTO
MoJIsl KaTymku ¢ TokoMm. McciienoBanue nencTBus

4.3.15 MMOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanne  sBI€HUS  3JIEKTPOMAarHUTHOU
UHAYKIUU

5.1

KOJIEBAHUA 1 BOJIHBI

##HHPart#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.11

512

5.1.3

5.1.4

5.15

5.16

KonedarensHas cucrema. CBoOOmHBIE KOJIEOAHM.
I'apmonnueckue kojeOanus. Ilepwosa, wyacTorta,
aMIuIATyna u ¢asa KoseOaHui

[IpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MAasATHUK

YpaBHeHue TapMOHUYECKHX KOJIcOaHMil.
Kunematnueckoe # JAMHAMUYECKOE OINMCAHUE
KOJICOATEIbHOTO JIBHXKCHUS

[IpeBpaimiene 5SHEpPruM NOpU TapPMOHUYECKHX
koneOaHusax. CBsA3b  aMIUIUTYAbl  KojeOaHUM
HCXOJHOM BEIMUYUHBI C aMIUIUTyJaMH KosieOaHUH
€€ CKOPOCTHU U YCKOpPEHHUS

KonebarenbHblit KOHTYP. CBobOo1HBIE
JIEKTPOMArHuTHbIE KoJeOaHWs B  HJCAIbHOM
Koe0aTeIbHOM  KOHTYpE. AHAIOTHS — MEXIY
MEXaHUYECKUMU U JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa

3akoH COXpPAaHCHUA OHEPIrun B HJACAJIBbHOM
KoJIe0aTeIbHOM KOHTYPC

5.1.7

BoeinyxneHnsie MEXaHUYECKUE Kosie0aHusl.
Pe3onanc. Pe3oHaHcHas kpuBasd. BwIHyXneHHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHUsI.

5138

5.1.9

5.1.10

[Iepemennsbiit Tok. CHHYCOUAAIBHBIN IEPEMEHHBIN
TOK.

MOMHOCTh NMEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
)IeﬁCTByIOHIee S3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA
Tpanchopmarop. IlpomsBoacTBo, mnepemavya u
noTpedeHne ANEKTPUUECKOMN SHEPTUH.
DKOJIOTUYECKHE  PUCKM  TNpPU  MPOU3BOJCTBE
AIEKTPUUECKOM SHEPTUH. Kynbsrypa
WCTIOIB30BaHMSI DJICKTPOIHEPTUU B TTOBCEIHEBHOU
KU3HU




TexHnuueckue YCTpOMCTBA: cericmorpad,

>111 3JIEKTPUYECKUN 3BOHOK, JIMHUHU JJIEKTpoIepead
[IpakTnueckue paboThI. HccnenoBanue
3aBHCHUMOCTH IEepHOJa MalbIX KoeOaHui rpy3a Ha

5112 HUTA OT JJMHBI HUTH M Macchl Ipy3a.

HccnenoBanne mnepeMeHHOrO0 TOKa B ILENH U3
IIOCJICZIOBATEIbHO COEOUHEHHBIX KOHIEHCATOPA,
KaTYIIKH U PE3UCTopa

5.2

5.3

#HPartt#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHSI
pacnpocTpaHeHHUS. [Tepuon. CkopocThb
pacrpocTpaHeHus U JauHa BoJjiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

5.2.2

5.2.3

###Par###  Unrtepdepennus wu  audpakuus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Bricora
ToHa. TemOp 3ByKa

5.2.4

5.25

5.2.6

DNEKTPOMarHUTHbIE BOJHBL. Y CIIOBUS WU3IIy4EHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3aumuasi opueHTauus
BeKTOpOB E, B 1 v B 351IeKTpOMarHuTHOM BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
MIpeIOMJIEHUE, HoJIIpU3aLus, TP PAKITHS,
untepdepeniusi. CKOpPOCTh AIEKTPOMArHUTHBIX
BOJIH

[IIkana 53JeKTPOMarHUTHBIX BOJH. IIpumeneHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[lpyuHIMOBL ~ paguocBsi3u U TEJNEBHUJCHUS.
Paguonokanus. DleKTpOMarHuTHOE 3arpsi3HEHHE
OKpY’Karolllel Cpebl

5.2.8

5.3.1

5.3.2

TexHuueckue YCTpOMCTBA: MY3bIKAJIbHbBIE
HHCTPYMCHTBI, YJIBbTPAa3dByKOBasd JHArHOCTHKa B
TEXHUKE W MEAMIMHE, pajap, paguonpUEMHUK,
TeJIEBU30p, aHTeHHa, Tenedon, CBY-neun

#HH#HParHHOIITUKA

[IpsmonnHEiHOE pacnpoCTpaHEHUWE CBETa B
OJHOPOAHOM cpene. JIyu cBera

OTtpaxkeHue cBeTa. 3aKOHBl OTPAKEHHS CBETa.
[Noctpoenne n300paskeHHi B IIIOCKOM 3epKasie

5.3.3

5.34

[Ipenomrnenne cBera. 3aKOHBI IIPEIOMIIEHHS CBETA.
AOGCOTIOTHBIN MMOKa3aTeb MPEJTOMICHUS

[TormHoe BHYTpeHHee oTpakeHue. IIpenenbHbI yroma
MOJTHOTO BHYTPEHHETO OTPaXKEHUSI

535

5.3.6

I[I/ICHCpCI/ISI cBeta. CIIOKHBINA COCTaB OEJIOro CBETA.

LBer

Cobuparolue M pacceuBarolIMe JIMH3bL. TOHKas
nuH3a. GOKYCHOE pacCTOSHUE U ONTUYECKas CHJIA
ToHKOW JuH3bl. [locTpoeHue wu300pakeHUl B
coOMparoMX U paccenBarolnx JuH3ax. Dopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1




5.3.7

[Ipenensr MIPUMEHUMOCTH r€OMETPUYECKOI
OIITUKHU

5.3.8

Wutepdepenmus ceera. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOIr0AeHUS MaKCUMYyMOB u
MUHHUMYMOB B HHTEp(EpEHIIMOHHONW KapTUHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOUHUKOB

5.3.9

Hudpakius csera. [udpakumonnas pemeérka.
VYcnoBue HaOMIOAEHHS TTIABHBIX MaKCUMYMOB IIPH
MaJeHUd  MOHOXPOMAaTHYECKOro  CBeTa  Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

53.11

5.3.12

TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
¢doroanmapar, MIPOCKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKON, BOJOKOHHAs ONTHKA,
TG PaAKIMOHHAS PEIIETKA, TTOISPOU

[IpakTuueckue paboTsl. M3mepeHue mnokaszarens
MPETOMIICHUS. HccnenoBanue CBOWCTB
n3o0pakeHnit B mH3ax. Habmonenne aucnepcuu
cBeTa

7.1

DJIEMEHTbI CIIELIIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

6.1

['panuist MPUMEHUMOCTH KJIACCHYECKOM
MexaHuku. [locTynaTel TeOpUM OTHOCUTEIHHOCTH:
WHBAapUAHTHOCTh MOJYJSL CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DUHINTEHHA

6.2
6.3

6.4

OTHOCHUTENBLHOCTD OJIHOBPEMEHHOCTH.
3ameJieHre BpEeMEHH U COKpAIEHUE JJTUHBI
DHEprusi U UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b  Macchl C DJHEPrUe W  HUMIYJIbCOM
CBOOOJHON YacTUIBI. DHEPTUs MOKOS CBOOOMHOI
YaCTHUIBI

KBAHTOBAS ®U3UKA

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

711

®otonbl. @opmyna IlmaHka CBA3M DHEPruu
(¢oTOHAa € ero 4acToTol. DHEpruss U HUMIYJIbC
¢dboToHa

7.1.2

7.1.3

OTkpeiTHE U uccnenoBanue Gpotordpdexra. OnbITH
A.I'. CroneroBa. 3akoHs! (poTorddexra
VYpaBHenne OiHmTeliHa 118 QoTodddekra.
«Kpacnas rpanuna» gotosddexra

714

Jasnenue ceera. OnbiTel [1.H. JIeObeneBa

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texanveckue YCTpOMCTBA: (hoTO3/IEMEHT,
(doTonaTunk, conHeyHast baTapesi, CBETOUO/T

7.2

CTPOEHME ATOMA

721

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIIEA0BaHUIO CTpOeHMS aTtoMa. [InaneTapHas
MOJIENIb aTOMa

7.2.2

IToctymarel bopa. M3mydeHne M IOTIIOLIECHHE
(OTOHOB IIpU IEPEXOJe aToMa C OJHOIO YPOBHS
9HEepruu Ha Jpyrod. Buasl cnektpoB. Crnektp




YPOBHEH HEPTrUU aToMa BOJIOpOJIa

7.2.3

BonHoBsie cBoiicTBa yactull. Bosnbl ne bpoiins.
KopmnyckynsipHo-BostHOBOM tyanu3Mm. udpakius
3JIEKTPOHOB Ha KpUCTAILIax

724

CrnoHTaHHO€ W BBIHYXKIEHHOE  H3Ty4YCHUE.
YcTpolicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN aHAIU3
(cnekTpockon), 1a3ep, KBAHTOBBIA KOMIIBIOTEP
[IpakTuyeckue paboThI. Habmonenue
JMHENYaToro CcreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

7.3.2

7.3.3

Mertonast HaAOJIIOICHUS 51 pEruCTpaluu
3JI€MEHTaPHBIX YACTHUII

OtkpseiTHe paaroakTuBHOCTH. OnbiThl Pezepdopaa
[0  OMNpPENEeNEHUI0  COCTaBa  PaJHOAKTUBHOTO
m3nydenus. CpoiictBa anmb(da-, Oera-, ramma-
u3ny4deHus. BiusHue pajgnoakTUBHOCTH Ha KHUBBIC
OpPTraHU3MBI

OtkppiTe TpoTOHA U HeWTpoHa. HykimoHHas
mozenb siapa ['eitzenOepra — MBanenko. 3apsn
snpa. MaccoBoe uncio sapa. M3otomnsl

7.3.4

Anbda-pacnaa. ONEKTPOHHBIH U MO3UTPOHHBIN
OeTa-pacnaj. lNamma-uznydenue. 3akoH
pPaZOaKTUBHOTO pacmajia

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

OHeprus CBsA3M HYKJIOHOB B s1pe. SINEpHbIE CUIIBL.
JledexT macchl sapa

SnepHble peakuuu. JleneHne U CUHTE3 sAep
Snepuslii  peaktop. TepmosiIepHBI  CHHTE3.
[Ipobnembl U MepCEeKTUBbI SACPHON SHEPTETUKH.
DKOJIOTUYECKHE aCIEKTHI sIIEPHON IHEPreTUKHU
OnemeHTapHble 4YacTULBl. OTKpBITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
TexHudeckue yCTpOWCTBA: JO3UMETP, Kamepa
Bunbcona, siiepHbiil peakTop, aToMHasi bom0a

7.3.10

8.1

[Ipaktuuyeckue pabGotbl. HMccnenoBanue TpeKkoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKU€ 3BE3IBI,
IUTAHETHI, UX BUINMOE IBHKEHHE

8.2

8.3

Conneynas cucrema. [lmaHeTbl 36MHOWM TpYIIIBI
[l1aHeThI-TUTaHTBl U UX CIIyTHUKH, KapJIUKOBBIE
wraneTsl. Manble Tesra COJTHEYHOU CUCTEMEI

Comnne, dotochepa u armochepa. ComHeuHas
AKTUBHOCTH

8.4

NcTtouynuk sneprun CosHua u 3BE371

8.5

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU: Macca,
CBE€THUMOCTD, pazmyc, TeMnepaTypa, NX B3aNMOCBA3b.
JlnarpaMMa «CHeKTpaidbHbIN KJIAaCC — CBETUMOCTB.
3BE31BI TJIaBHOU MOCJIEJOBATEIHLHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY» IS 3BE3




TJIaBHOU TIOCJIEA0BATCIIbHOCTH

8.6

#H##Par###BayTpennee CTpOCHHE 3BE3.
COBpeMeHHI:Ie MNPCACTABJICHUA O MPOUCXOXKIACHUN U
sorrory COHITA ¥ 3BE3/1. DTallbl )KU3HH 3BE3]T

8.7

8.8

Mneunsiii Ilyts — Hama [Manaktuka. CrimpanibHas
cTpykTypa ['anaktuku, pacnpenenenue 3831, rasa
n neud. Ilomoxxenne um nBuxenne ConHua B
INanaxTuke. [lnockas u cdepuueckas moaCUCTEMbI
lNanakTuku

Tunbel ranaktuk. PanuoranakTMKd W KBas3apbl.
YEpHbIe AbIPHI B s/Ipax rajJakTUK

8.9

8.10

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xab6ma. Pa3beranue ranaktuk. Bo3pact u paanyc
Bcenennoii, teopust bonbmoro B3pbiBa. Mopenb
«ropsiuer Beenennon». PenukroBoe usinydeHue

Macmrabnas CTPYKTYpa Bcenennoi.

MeraranakTuka. Hepeménnrie POOIEMBI
ACTPOHOMUU
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JINCT KOPPEKTHPOBKH KAJEHIAPHO-TEMATHYECKOI0 ILIAHUPOBAHHUS

VYuurens: Pasnoposa E.B.

2025 — 2026 y4eOHbIii roj

Ne ypoka

Tema

KoaunuecTBO 4acoB

1o NJIaHy

JAHO

IIpuunna
KOPPEeKTHPOBKHU

Cnocod
KOPPEKTHPOBKH
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JINCT KOPPEKTHPOBKH KAJEHIAPHO-TEMATHYECKOI0 ILIAHUPOBAHHUS

VYuurens: Pasnoposa E.B.

2025 — 2026 y4eOHbIii roj

Ne ypoka

Tema

KoaudecTBO 9acoB

o IJiany

JaHO

IMpuuuna
KOPPEKTHPOBKH

Crnoco0
KOPPEKTHPOBKH




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



