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HHOACHUTEJIbBHAA 3AIINCKA

[Mporpamma 1o ¢u3uke 6a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro OOImero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHHA M TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeNnbHOM mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusx Poccuiickoit  ®Denepanum,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMbl 1Mo (DU3MKE HANpaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO moaxoaa. [Iporpamma mo ¢usuke COOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAayYHbIMU Y4eOHBIMU IpenMeTramMu. B Hell ompenenstorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

° MJIAaHUPYEeMbIE pe3yibTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHUCIIC TPEAMETHBIC PE3YIbTATEI 110 Ir'OAaM O6yquH${;
. cojiepaHne yueOHoro peaMera « Pu3nKay 1mo rogam oOydeHus.

dusnka Kak Hayka O HambOoJjiee OOmMMX 3aKOHAX MPUPOJBI, BBICTYMAas B Ka4eCTBE
ydueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHl 00
okpyxatomeM wmupe. LIKkompHBI Kypc (PU3UKH — CHUCTEMOOOPA3YIONIMN IS €CTECTBEHHO-
HAy4YHBIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SIBJICHUHM, W3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usndeckol reorpadueii W acCTPOHOMHEH.
Hcnonb3oBaHue M axkTUBHOE MNpuUMEHEHHe (GU3NYECKHX 3HAHWM OINpeAessieT XapakTep H
pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUN B cdepe 3HEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCa,
MOJIy4Y€HHUsI HOBBIX MAaTE€pPHAaJIOB C 33JaHHBIMHU CBOMCTBAMHU U ApYrux. M3yueHnue Gpu3uKu BHOCUT
OCHOBHOI BKJaJ B (OpMHpPOBaHHE €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpa OOy4yarouluxcs, B
(dbopMupoBaHNE YMEHUI MPUMEHTh HAYYHbBIN METO/I MIO3HAHUS [IPH BHITOJHEHUH UMH Y4eOHBIX
HUCCJIEJOBAHUM.

B ocHoBy kypca ¢pu3uku a1 ypoBHS CpeHero o01ero 00pa3oBaHus MOJOKEH PsiI UACH,
KOTOPBIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B coOOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoesn cenepanuzayuu. B coOTBEeTCTBUU ¢ Heill MmaTepuan Kypca (GU3UKH OOBEIUHEH
BOKpyr (usmueckux Teopuid. Bemymum B Kypce sBisercs (GpopMupoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanusanus npeanoiaraet UCIoiIb30BaHHE TYMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU U DKOJIOTHYECKHUMHU MPOOIEeMaMHu.

Hoes npuxnaouoti nanpasnennocmu. Kypc Qu3uku mnpeanosaraeT 3HAKOMCTBO C
IIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTUYECKUX MPWIOKEHUM HW3YyYeHHBIX TEOpUU U
3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TOCPEACTBOM BBEICHHS D3JEMEHTOB COJIEpKaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBl C pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a Tak)Ke 00CYIeHHUS MPOOJIeM paIlliOHATBHOTO MPUPOIOTIONB30BaAHUS U
HKOJIOTUYECKOM 0€30MMacHOCTH.



CrepXHEBBIMH JIEMEHTAMU Kypca (PM3UKH Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHMUS
ABIISAIOTCS (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOAX0/] B Kypce (PU3MKH pean3yercst Ipex/ie BCEro 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B Tporpamme Mo (usuke OOBEIWHEHBI B OOLIMI CHHCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLIEHKH, OCYHIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/11 U3 0COOCHHOCTEN MIIaHMPOBAHUS M OCHallleHus1 kKabuHera ¢puzuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUS 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHMe yAETSETCS PEIICHUIO pacuETHBHIX M Ka4yeCTBEHHBIX 3ana4. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ WHTETPHUPYS 3HAHUS U3 Pa3HbBIX pa3ienoB. [|Jisg KauecTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENM ISl CUTYalldu TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepHallbHO-TEXHHUYECKOMY
obecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKHM Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHUs JIOJDKEH M3Y4aThCsl B YCJIOBHUSX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SISl BBIMOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
o0opynoBaHUE.

JlemoHcTpalMoHHOE 000pyAOBaHHE (OpPMHUpPYETCS B COOTBETCTBHH C MPUHIMIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00ecrevyrBaeT MOCTaHOBKY IEPEUYMCIEHHBIX B MPOrpaMMe Mo
(Gu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe 000pyAOBaHHE Ui YYCHHUECKHX MpPaKTUYECKUX padoT (opmupyercs B
BHJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILIEKTa Ha ABYX
oOyuaronmuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX U LHU(POBBIX MPHUOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

J (opMupoBaHME MHTEpeca U CTPEMJICHHUs OOYydYaroLUXCsl K Hay4YHOMY H3Y4YEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

J pa3BUTHE TMPEJCTABICHUA O HAyYHOM METOJie TMO3HaHUS M (QOpPMHUpPOBaHUE
HCCIIEIOBATENICKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

J (opMupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4E€HUS OCHOB
CTPOEHHUS MaTepHH U (PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

J (dopmMupoBaHUe YMEHUH OOBSACHATH SIBJICHUS C MCIIOJIb30BAaHHEM (PU3UUECKUX
3HAaHUH U HAYYHBIX JI0KA3aTeNbCTB;

o (dopMupoBaHMe TPEICTaBIECHUM O poiau (U3MKKA UL Pa3BUTUS JPYrUX

CCTCCTBCHHBIX HAYK, TCXHUKH U TEXHOJIOTHIA.



JlocTiokeHne 3TUX Ieneil oOecreynBaeTcs pelieHreM CIEAYIOIMMX 3aqad B IpoIecce
n3yudeHHs Kypca GU3UKU Ha YPOBHE CpetHero oomiero o0pa3oBaHus:

J npuoOpeTeHne CUCTeMbl 3HAHUK 00 OO0mHUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIOUYAs] MEXaHUKY, MOJIEKYIAPHYIO (DU3HKY, SJEKTPOINHAMHKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTpO(U3UKH;

o (dbopMupoBaHHEe YMEHHI MPUMEHSATh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHS
(bu3nYeCKuX SBICHUH B MPHPOJE M JUIA MPHUHATHS MPAKTUYECKUX PEIICHHH B MOBCEIHEBHOMN
KHU3HU;

J OCBOEHHE CIIOCOOOB PELICHHS PA3JIUYHBIX 33/1a4 C SIBHO 33JaHHOW (DU3NUECKOIt
MOJIENIBIO, 3a/ad, HOAPa3yMEBAIOUIMX CaMOCTOATENIFHOE CO3JaHue (HU3MYECKOl Mopeny,
aJIEKBaTHOW YCJIIOBHUSIM 3a/1a4U;

o NMOHMMaHHe (PU3UYECKUX OCHOB W MPHUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEIY;
J OBJAJICHUE METOJaMH CaMOCTOSITEIBHOTO IUIAHHUPOBAHUS U TIPOBEICHUS

(GU3NYEeCKUX OKCIEPUMEHTOB, aHalW3a M HMHTEpIpeTanud HWH(QOpMAIH, OIpeneIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3yibTaTa;

. CO3/IaHUE YCIOBUH Ui pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM JEATEINBHOCTH.

Ha wm3yuenue ¢usuku (6a30BBI ypOBEHBb) Ha YPOBHE CPETHETO OO0IIEro 0Opa3oBaHMS
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEIIO).

[Ipennaraemplii B mporpaMme mo (HU3MKe IMepeueHb JTa0OpaTOpPHBIX M MPAKTUYECKUX
paboT sBISETCS PEKOMEHIOBAHHBIM, YUUTENb JeJacT BHIOOP MPOBEICHUS JTa0OPATOPHBIX padoT
U OIBITOB C y4ETOM MHIUBUAYaTbHBIX OCOOCHHOCTEH 00yUYaIOIMXCSl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznes 1. @u3uka 1 MeTOABI HAYYHOI0 IO3HAHUS

®usuka — Hayka o npupone. Hayunele meToasl O3HaHHs OKpyKaromero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pu3nyecKux siBICHUH u mporeccoB. Haydnbie runoresbl. Ousnueckue
3aKOHBI U TeopuH. | paHUIIBI TPIMEHUMOCTH (pU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (POpMHUPOBAHMHM COBPEMEHHON HAydyHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHasnoroBble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe nBmwkeHHe. OTHOCHTEILHOCTh MEXaHWYEeCKOTo aBHkeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHSISEI CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. [ paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U EPEMEILICHUS MATEPHAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHMS.

KpuBonuueitHoe paBukeHue. JIBUKEHHE MaTepuaJbHOW TOYKH IO OKPY)KHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCTh, JIMHEHHAs CKopocTh. llepumox u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHME: CIHAOMETP, JIBUKECHHE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUS.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXAY  NYTSIMH, OPOWJIEHHBIMHM  TEIOM  3a
MOCJIEI0BATENIbHBIE pPAaBHbIE IPOMEXYTKM BpPEMEHU IIPU PABHOYCKOPEHHOM JIBHDKEHHHM C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS IAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocutensHOcTH [amunes. Ilepebii 3akoH Herorona. MHepumanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwi. Bropoin 3akon HerotoHa mis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.

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

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



Tpenue. Bunsl Tpenusi (mokosi, ckojibxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[ToctynaTensHOE W BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoMeHT cuibl OTHOCHTEIIBHO Ocu BpaileHus. Ilnedo cuibl. YcinoBusi paBHOBecHs!
TBEPAOTO TEa.

TexHuueckre yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: TOJIIUITHUKY, JIBIDKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONIUX B MPY)KHUHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHbl COXpaAHEHUs 8 MEXAHUKE

Nmnynsc MaTepuanbHON TOUKH (Tea), CHCTEMbl MaTepUAIbHBIX TOUeK. IMIynbe cuibl 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckast sHEprusi MaTepralbHONW TOUkKH. TeopemMa 00 M3MEHEHHHM KMHETHYECKOM
SHEepPruu.

[lotenumaneHas oHeprus. [loTeHuuanbHas dSHeprus ymnpyro aepopMHpOBAHHOU
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3U MOBEPXHOCTU 3eMIIH.

[loTeHnmanpHple U HEMOTEHIMANbHBIE CHIIBL. CBs3b PaOOTHl HEMOTEHLMAIbHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYEeCKOM SHEpruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHNIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyenne abCONMIOTHO HEYNPYroro yaapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHIIBI C MU3MEHEHHEM MEXaHMYECKOW HHEepruM Teia Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Paznen 3. MosekynsipHasi pU3MKa 1 TEPMOAUHAMHUKA

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopuU

OCHOBHBIE  TOJIOKEHHS  MOJIEKYISIPHO-KMHETUYECKOM TEOPUM M HMX  OIBITHOE
oOocHoBanue. bpoyHoBckoe nBmxenue. JAudpdys3us. Xapakrep ABIKEHHS M B3aUMOACHCTBUS
qacTull BerecTBa. MoJenu CTpOeHUs ra3oB, )KUJIKOCTEH U TBEPJBIX TeNl U OOBSICHEHUE CBOWCTB



BEIIECTBA HAa OCHOBE ATUX Mojeiied. Macca u pa3mepsl MojeKyn. KonumdyecTBo BelecTBa.
[Tocrositnnas ABoraapo.

TeroBoe paBHOBecue. Temneparypa u €€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-KMHETHYECKON Teopuu
uJeaNbHOTO rasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW HSHEpPruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne U30MPOILIECCOB: N30TEPMa,
n30x0pa, nuzobapa.

TexHudeckune yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, OKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BemiecTBa, GoTorpaduu MOJIEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOICHCTBUS.

Monens, WUTIOCTpUpYIOLIas NPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUSI MJI€aTbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEPEHHH 00BEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocno6bl mepmoouHamuku

TepmoauHamuyeckass cucrema. BHYTpeHHsIS SHEprus TEpPMOJIMHAMUYECKON CUCTEMBI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 06 ammabatHOoM mporecce. [lepBpiii 3aKkoH TepMoauHaMUKHU. [IpuMeHeHUHE
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh poIeccoB B MPUpPOJIE.

TemoBbie MammHbl. [IpuHIUNBL 1eHCTBUS TEIUIOBBIX MaluH. [Ipeobpa3zoBanus sHEprun
B TEIIOBBIX MammHax. KoaddunueHt nose3Horo AeicTBus TeraoBoi mamuubl. [{ukn KapHo n
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: [JBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEPruu Tella MPU COBEPIICHUU DPAOOTHI: BBIJIET MPOOKU M3
OYTBUJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B JATYHHOM TpyOke MyTEM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT o aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEN BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTaTEeIsl.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[MapooOpazoBanue u KoHAeHcauusa. VcmapeHue u  KumeHue. AOCONIOTHAs U
OTHOCHUTEIIbHAs BIKHOCTh BO3/Myxa. HacklleHHbIN map. YenbHas TerioTa mapooopa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



Teépnoe Ttemo. Kpucrammuueckue u amopdubie Tena. AHHM30TPONUS CBOHCTB
kpuctayoB. Kuakue xpucramibl. CoBpeMeHHble MaTepuaiibl. [lnaBneHne U KpucTalau3auus.
VY nenbHas Temora miasieHusd. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckue ycTpoicTBa M IPAKTHMUECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTUM  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX M1APOB.

Kunenue npu noHM>XKEHHOM J1aBJICHUM.

CriocoObl MI3MEpEHUS BIAKHOCTH.

Habnronenue HarpeBaHus M MJaBiIeHHs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalioB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHamMuka

Tema 1. dnekmpocmamuka

DNeKTpu3alus Tell. OJJEKTpUYecKud 3apsan. JlBa Buaa dJIEKTPUUYECKUX 3apsJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue 3apsgoB.  3akoH Kymona. TouyeyHbl  SIIE€KTpUYECKHM  3aps.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro 1mojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabota cun osnektpocrarnueckoro mosiss. [loTeHmman. Pa3HOCTh MOTEHIIMAJIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM M0JI€. J[nanekTpruueckass IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaToOpa OT IUIOAAM IUIACTHH,
PAacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

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

DNEeKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUSA AIEKTPUUECKOTO ToKa. VICTOUHMKHU TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsxenue. 3akon Oma i ydacTka 1enu.

DNeKTpuYecKoe CONPOTHUBIICHHUE. VY nenbHOE CONPOTUBJIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIeHia. MOMIHOCTH SIEKTPHUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE CONPOTHBICHUE MCTOYHHMKA TOKA. 3akoH Oma
JUIsI TIOJIHOM (3aMKHYTO#) 3nekTpuyeckoi nenu. Kopotkoe 3ambikaHue.



OneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTH COIPOTHUBIICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHAass W TPUMECHAs MPOBOJUMOCTH IIOJIYIIPOBOJHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pacTBOpax M paciulaBaX AJIEKTPOJIUTOB. JIEKTPOJIUTUYECKAS
JUCCOITHAIUS. DIEKTPOJIN3.

OnekTpuueckuif TOK B razax. CaMOCTOSITENBHBII M HECaMOCTOSITENIbHBIN pasps.
Mounus. [1na3ma.

TexHuueckue yCTpoHCTBA M IPaKTUYECKOE IPUMEHEHHUE: aMIepMeTp, BOJBTMETD,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
puOOpPHl, TEPMOMETP COINPOTUBIICHUS, BAKyyMHBIM IHOJ, TEPMUCTOPH U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANpSOKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpsiMoe m3MepeHne AMeKTpOABHKYIIEH cuibl. KOpoTkoe 3amMblkaHME TajJbBaHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne DIeKTpOABMKYIIEW CHIBI  MCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponausa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocCyllecTBISETCs € y4E€TOM
COJIepKATeNbHbIX MEKIIPEIMETHBIX CBsI3el C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nonamusi, CB3aHHbIE C MU3y4EeHHEM METOJIOB HAay4YHOI'O IO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHHWH, JuHelHass ¢QyHKuus, mnapaboda,
runep0oJia, uX rpayKu U CBOICTBA, TPUTOHOMETPUUECKUE (PYHKLUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOpPbl M MX IPOEKLUUU Ha OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexannueckoe ABWXKEHHUE B )KMBOH mpupoje, aupdysus, ocMoc, TeIIo00MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIIONEpEIauu, TEMJIOBOE PaBHOBECHE), FNEKTPUUECKUE SIBIICHUS B
YKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOECHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTUUYECKAS AUCCOLMALINS, TAIbBAHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe JBIKEHHUI C MCIOJIB30BAaHUEM MEXaHU3MOB, YYET TPEHUs
B TE€XHUKE, MOALIUIHUKN, MCIOJIb30BAaHUE 3aKOHA COXPAHEHMsI MMIIYJIbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATeNlb BHYTPEHHErO CrOpaHUs, MapoBas TypOHHA, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPUHTEp, OJIEKTpOHArpeBaTelbHbIE NPUOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoamHnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuTHl. B3anMoJelcTBHME MOCTOSSHHBIX MAarHMUTOB. MarHuTHOE TOJIE.
Bexrop marautHOM MHAYKUMH. [I[pyuHIMI Cyneprio3uiuy MarHUTHBIX MOJIeH. JINHMKM MarHUTHOU
uHaykuu. KapTtrHa nuHui MarHuTHOM MHTYKITUU TIOJISl TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mojie MpoBOAHMKAa ¢ TokoM. KapTuHa NUHUN MHAYKIIMM MAarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO IMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYHIIKA C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenia, €€ Moaynp M HampaBieHHe. [[BKeHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SBneHue SNEKTPOMAarHWUTHOM WHAYKIMH. IIOTOK BEKTOpa MarHUTHOM WMHIYKLHH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snextpudeckoe mose. DIEKTPOABIKYIIAs CHJIA WHIYKIUU B IPOBOJHHUKE,
JBHKYIIEMCSI IOCTYNATENIBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCT. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHMTBHI, JIEKTPOABUTATENb, YCKOPUTEN AJIEMEHTAPHBIX YACTHILL, UHIYKIIMOHHA [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMYM MarHUTHOTO TOJIAL.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYILEH CUJIbI MHIYKIUUA OT CKOPOCTH U3MEHEHHUS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYyIIKUA C TOKOM.

HccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM MHIYKIIUH.

Pa3pgen 5. Koeoanust 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

Konebarenbnast cucrema. CBOOOIHBIE MexaHWuYeckue Komebanusa. [‘apMoHmueckue
konebanus. Ilepuon, wacrora, ammuutyga U (aza konebanuii. IIpyXKUHHBIII MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHHS B HICATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHWYeCKMMH | DJIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyXaloMMX KoleOaHUAX. BhIHYKAEHHBIE MEXaHUYECKHE KOJICOaHusI.
Pe3onanc. Beinyx/1eHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennblit Tok. CHHYCOMIANbHBINA IEPEMEHHBIA TOK. MOIITHOCTh IEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada u MOTPEOICHHE AIIEKTPUUYECKOW SHEPTHH.
DKOJIOTUYECKME PUCKH IpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB — KojeOaTeslbHON ~ cuUCTeMbl  (MPYXKUHHBIA WK
MaTeMaTHYECKUI MasTHUK).

HabGnrogenue 3aryxarommx KojieoaHui.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmworpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHWsT OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc mpu nocienoBaTeNbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPONIEepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCMMOCTH MEPHOAA MaJbIX KoJeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKAa B LENM M3  IOCIENOBATEIBHO COEAMHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUmMHble 60IHbL

MexaHnyeckue  BOJIHBI,  YCIOBHA  pacnpocTpaHeHus.  llepuon. Ckopoctb
pacripocTpaHeHus: U JuiMHa BojHbL. Ilomepeunsle W mpojoibHbIE BOJIHBL. VHTepdepeHuus u
IU(paKIus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBHUS M3JIy4EHUs NIEKTPOMArHUTHBIX BOJH. B3aumHas
opueHrtaius BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, MpelloMIIeHue, nossgpuzanus, audpakuus, uHTteppeperuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 2MEeKTPOMarHUTHLIX BOJIH. [IpMMEHEHNE 2JEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIb.

TexHudeckne yCTpONCTBA M IPAKTHYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMIMHE, panap, paauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

HaGnronenue oTpaxeHus U NPEIOMICHUS MEXaHUYECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiui MEXaHHIeCKUX BOJH.



3BYKOBOW PE30HAHC.

Habmoienne CBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUIUTYJOM M YacTOTOU
KOJIEOaHUH.

UccnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX — BOJIH:  OTpaKeHHE, MPEIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTepQepeHuns.

Tema 3. Onmuka

l'eomerpuueckass ontuka. IIpsAMoIMHENHOE pacHpOCTPAaHEHHE CBETA B OJIHOPOJHOMU
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKkoHbI OTpakeHHs cBera. [locTpoeHne M300pakeHUIl B IJIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCOJIIOTHBIM IOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHBIM Yrojl TMOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. Ler.

Cobuparonue M pacceuBaromive JIMH3bL. ToHKas nauH3a. POKYyCHOE pacCcTOSHUE H
OTNITHYECKasi CHjia TOHKOU JMH3BI. [locTpoeHne n300pakeHuil B COOMPAIONINX U PACCEHBAIOIINUX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHMMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. WnaTepdepenums cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIIOBHUSA
HaOIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. JudpakunoHHass pemérka. YcioBue HaOMIOAEHUS TJIABHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M MpakTHYECKOE IMPHUMEHEHHUE: OYKH, Jymna, ¢oToamnmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIHOHHAs
peméTKa, OJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPpAKEHUE W TpesoMiieHHe cBera. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moienbs cBeToBOa.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHIium crera.

Ha6nronenue nudpaknum cBera.

Habmronenue nucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakKeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pazges 6. OcHOBBI cHeIHAJIbLHON TEOPHH OTHOCHTEIBbHOCTH

I'panuiel NpUMEHUMOCTH KJIACCMYECKOW MeXaHMKH. IlocTynmaTel cnenuanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBApUAHTHOCTH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEILHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHHU U COKPALLEHUE JUTHHBI.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl ¢ PHEPTUEN U UMITYJIBCOM PENSATUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.



Paszpnen 7. KBanToBast pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. Popmyna [lnanka cBs3u 3HEpPruu GOTOHA C €T0 YACTOTOW. DHEPTHS M UMITYJIbC
¢doToHa.
OtkpeiTne u wucciuenoBanue Qoroddpdexra. OmnbiTel A. I. CroneroBa. 3aKOHBI
dorodrddekra. Ypasuenue DitHmreitna aus potosddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckre ycTpOWCTBA M NPAKTUYECKOE NPHUMEHEHHe: (HOTOAIEMEHT, (OTONATUHK,
COJITHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pezepdopaa no paccesnuro o -dactuil. [lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u normouieHne GOTOHOB IpU MEPEXOJe aroma ¢
OJIHOTO YpPOBHs HHEpruM Ha Jpyroil. Bumbl cnekTpoB. CHekTp ypOBHEM SHEpPrHUM aToMa
BOJIOPO/IA.
BonHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJICHHOE U3TTyYCHHUE.
TexHuueckne YCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb ombiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
HaGnronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKAa3bIBAIOIIME  CIIOKHOCTh  CTpoeHHs  sapa.  OTKpbITHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctapa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHe TIpoTOHA W HeWTpoHa. Hykionnas mozens sanapa [eitzenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uucino sapa. M3otornsl.
Anbda-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN Oera-pacmnan. ['amma-uznyueHue. 3aKoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SnepHble peakuuu. JleneHue U CUHTE3 SEP.
Snepusiii peaktop. TepmosiaepHsiit cunHTe3. Ilpobirembl M HEpCHEKTHBBI  SJEpHOU
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI IAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoelcTBus. EquHCTBO puznyeckoit KapTUHBI MUDA.

TexHuueckue ycTpoilcTBa M NMpakTHYECKOE MPUMEHEHHE: TO3MMETp, kaMmepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BUTUS acTpoHOMMH. IlpukinagHoe M MHUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTMUBHOCTh. Mcrounuk sHepruu ConHua u 3BE371. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKU. JlmarpamMma «CIEKTpajbHBIH KIacCc — CBETHMOCTBY». 3BE3IBI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBarenbHOCTU.  BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEJICTaBICHUS O
MPOUCXOKACHUH U 3BoJforMK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunslii Ilyte — Hama [Nanaktuka. [lonoxenue n npwkenue ConHua B ['anmakTuke.
Tune! ramaktuk. Paguoranaktuky u kBazapbl. UEpHBIC TBIPHI B SIpax raJakTHK.

Bcenennas. Pacmimpenune Bcenennoil. 3akon Xa0O6ma. PasOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewménnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habnmtonenust HeBOOpYXEHHBIM IJ1a30M C HCIOIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponb ¢u3uku w acTpoHOMUHM B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIMAILHOW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MPEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTaBICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocCylIecTBIsETCS € Y4€TOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouamus, CBSI3aHHBIE C M3y4EHHMEM METOJIOB HAYYHOI'O MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIETIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUN, TPUTOHOMETpUUYECKUEe (DYHKIIUU: CUHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snextpuueckue SBIEHUS B JKMBOW TpUpOJE, KolebaTeabHble IBUKCHHS B
KUBOU TpUPOJIE, ONTUYECKHE SBICHHUS B JKUBOW MpUpOJE, ACHCTBHE paJvallid Ha >KUBBHIE
OpPTaHU3MBI.

Xumusa: CTpOEHHWE aTOMOB M MOJEKYJ, KpUCTAJIIUYecKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MBbl 00pa30BaHUs KPUCTATUIMYECKOM PEIIETKH, CTIEKTPAIbHBIN aHAU3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MITH, 3aJIeKM MAarHUTHBIX PpyaA, GOoTOChEMKA 3eMHOM
MIOBEPXHOCTH, MPEICKAa3aHNE 3EMIICTPCECHHM.

Texnonoeus: AMHUAM 3IEKTPOIIEpeay, TeHepaTop MEPEMEHHOT0 TOKa, 3JIEKTPOIBUTaTElNb,
WHIYKIIMOHHAS Te4Yb, pajap, PaJuONpHEMHHK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenMera «Du3uka» Ha ypoOBHE CPEIHErO OOIIEro 0O0pa30BaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeamera «Du3nKa» TOJIKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe KU3HCHHOTO OIBITa M OIBITa JIEATSIHBHOCTH B TPOIECCE PEaTH3aMH OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW IMO3MIMK OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUETIOBEYSCKUX TYMAHUCTHUYSCKUX M JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHLHOCTh B MHTEPECAX T'Pa)KIAHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C CONMAIBHBIMA HWHCTHTYTAMH B COOTBETCTBUU C HUX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapPCTBEHHBIM CHMBOJIaM, IOCTHKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIFOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pasnuuHbiM chepam npodeccHoHaTbHON JEATENbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HCHHBIC IJIAHBI;

TOTOBHOCTh U CHOCOOHOCTHh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 001acTu (GU3UKU HA
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpPhI, OCO3HaHUE TI00aIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE NEHCTBUN B OKpPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
1eei YyCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OmbITa JEeSITeNIbHOCTH JKOJOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS:



c(pOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

0CO3HAHME LIEHHOCTH HAyYHOH AEATEIbHOCTH, TOTOBHOCTh B IIpoIlecce U3ydeHUs (prU3uKu
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSTENIEHO (HOPMYITHPOBATh M AKTyaIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

OTIPENIENATH IIeNTN IS TEILHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU HX TOCTHIKCHUS;

BBISBIISITh  3aKOHOMEPHOCTH H TPOTHUBOPEYHSI B PACCMATPUBACMBIX  (DH3UYECKUX
SIBJICHUSIX;

pa3pabaTbiBaTh IUTAaH pEIICHUS MPOOJeMBbl C y4ETOM aHaidM3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEPHUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESATEIBHOCTH, OICHWBATH COOTBETCTBHE PE3YNIBTATOB IIEISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHHOCTH,

KOODAWHUPOBATh M BBIMIOJNHATE pabOTy B YCIOBUSAX pEATBbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE TP PEIICHUH )KHU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

BIIQJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOYCBBIMU MOHATHAMH M METOJAaMH (PH3NICCKON
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-HCCIICIOBATEILCKOM U MPOEKTHOW JESATEIBHOCTH B 00JIACTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4d
(U3NIECKOTO COAEPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOAI0OB TIO3HAHMS,

BIIQJICTh BHUJAMH JACATEIHHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro WHTEpPIpPETAINH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYalHUsAX, B TOM 4YHCIE TpPU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISAITh TIPUYHHHO-CJICJICTBEHHBIC CBS3M W AaKTYaJIM3MPOBATh 3ajady, BBIIBUTATh
TUIOTe3y ©€ peleHHs, HaXOJWUTh AapryMEHThI JUIS JOKa3aTelbCTBa CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TIOJIyYCHHBIE B XOJC pCIICHHS 3a/aud Pe3yIbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a/laud B 0Opa30BATEIbHOM JCATEIBHOCTHU, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIN OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCTeiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAJIBHBIC MTOIX0IbI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BIIJIETh HABBIKAMU TMOJXy4YeHUs UH(popManuu (HU3NYECKOTO COJCPKAHHS U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMaTH3alUi0 U
WHTEPIPETAINIO HHPOPMAIH Pa3TUYHBIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIOJIb30BaTh CpeACTBa WH(MOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHHA B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 33/a4 C COOIIOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepexeH s, IpaBoBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;



CO3/1aBaTh TEKCTbl (PU3UYECKOTO COACP)KAaHUS B pPa3MYHbIX QopMarax ¢ y4ETOM
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHukaTHBHBIe YHUBepCcaIbHbIe y4eOHbIe JeCTBUSA:

OCYIIECTBIISTH OOIIEHNE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(GIMKTHBIX CUTYAIlM U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOXO TOYKY 3PEHMS C MCIOJb30BAaHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHH C YU4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh LEJIA COBMECTHOW JIE€ATEIIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIA/a U Ka)KJIOTO YYaCTHHUKA KOMaH/Ibl B OOIIMH pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE NPOEKTHI, OLICHUBATh MJEU C NMO3WLHN HOBHU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEJACHHE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC yHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO NEATENbHOCTh B 00JacTu (U3UKH U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEUICHHUS pacu€THHIX M KAYeCTBEHHBIX 3a/ady, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;

JieNiaTh OCO3HAHHBINA BBHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO U MPOSIBICHUIO DJPYAULUMU B 00nacTd (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJ1b, 3MOLIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B JEATEIHHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIJIETh HaBBIKAMU MO3HABATENbHOM pedIeKCuu KaK 0CO3HAHUS COBEPILIAaEMbIX JACHCTBUN
Y MBICTTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA

WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYrUX MPU aHATIU3€E PE3YyIbTaTOB ACSITEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporecce AOCTMKEHUST JTHYHOCTHBIX PE3yAbTAaTOB OCBOCHHUS MPOTPaMMBI MO (PHU3UKE
JUIS  YpOBHS cpelHero ooOmiero oOpa3oBaHHsS y OOYYalOIIUXCS  COBEPIICHCTBYETCS
SMOIIMOHANBHBIN UHTEJUICKT, IPEINOoJIararoIinii chOpPMUPOBAHHOCTH:



CaMOCO3HaHUSs, BKIIIOYAIOIIEr0 CIOCOOHOCTh IOHMUMATh CBOE AIMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOpPETYIHPOBAHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh AMaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMY, BKJIIOYAMONICH CTPEMJICHHE K JOCTHKCHHIO IIETTH M YCIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH UCXO/IS U3 CBOUX BO3MOHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh TMOHUMATh 3MOIMOHAIBLHOE COCTOSHUE JAPYrHX,
VYUTBHIBATH €TO MPHU OCYIIECTBICHUH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHS C APYTUMHU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATbBI

K koHiy o0yuenus B 10 kJjacce rnpeaMerHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MPUMEpPAX Pojb U MECTO (PU3UKU B (POPMHPOBAHUM COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUUYECKON
NeSATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBI MPUMEHEHHUS H3YyYEHHBIX (DU3MUECKUX MOJENeil: MarephaibHas
TOYKa, MHEepUHUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO0, MACATBHBIA Tra3, MOJENIU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
¢buznueckux 3anay;

pacro3HaBaTh (PU3MYECKUE SBIEHUSA (IIPOIECCHI) U OOBACHITh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM CTPOEHHUS BEIIECTBA M AJIEKTPOJMHAMUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
NBIDKCHHE TI0 OKPYKHOCTH, WHEpUHs, B3auMmojneicTBue Tei, auddys3us, OpoyHOBCKOE
IBMDKEHUE, CTPOEHHUE XHUAKOCTEW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tel MpH HarpeBaHUU
(oxJaXIeHUH), TEIUIOBOE pAaBHOBECUE, HCIIApEHHEe, KOHJEHCAIUs, [UIaBJICHUE, KPUCTAJUIM3allus,
KUIIEHHUE, BIAKHOCTh BO3/lyXa, MOBBIIICHUE JABJIECHUS Ta3a IpPU €ro HarpeBaHUU B 3aKPbITOM
cocylie, CBA3b MEXKJYy IapaMeTpaMH COCTOSIHMS Ta3a B H30IPOLECCaX, NIEKTpU3alus Tell,
B3aMMO/ICHCTBHE 3apsi/I0B;

ONMCBIBATH MEXaHUYECKOE ABHKEHHE, UCIONIb3Ys (PU3MUECKUE BEIMYMHBL: KOOPIUHATA,
IyTh, IEpeMeIeHUe, CKOPOCTh, YCKOPEHHE, Macca Telsa, CHJa, UMITYJIbC Tela, KMHETHYecKas
SHEprus, NOTEHLHAIbHAs SHEPrus, MexaHudeckas paboTa, MEXaHHYecKass MOIIHOCTb; IpHU
ONMCAaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJB3YEMBIX BEIMYUH, HX
0003HaUeHMsI U €JMHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIHMUUHY
C IpYTMMU BeJIMYHHAMU;

ONMCBHIBATH H3YyYEHHbIE TEIUIOBbIE CBOMCTBA TNl M TEIUIOBBIEC SIBJICHMS, MWCHOJb3Ys
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIeparypa, CpelHsAs KHHETHYecKash SHEeprus
Xa0THUYECKOTO JIBM)KEHHMSI MOJIEKYJ, CpEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTaTelIs; IPU OMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAYEHMs] W EIUHMLBI, HAXOIUTh (OPMYIbI, CBS3BIBAIOLIME TaHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTUMH BETUUYHMHAM;

OTMCHIBATh M3YyYEHHBIEC DIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpsOKEHHOCTh TOJIA, IOTEHIHAN, pPa3HOCTh NOTEHIMAJOB; IpPH ONHUCAHUM TPABHIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHATM3UPOBATh (PU3UYECKUE MPOLECCHl M SBIICHUSA, UCTOIB3Yys (PU3MYECKUE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHMUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHLMUIBI JCHCTBHS MAaIIWH, TNPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3inyarh ycJI0BUS UX O€30MaCHOTO UCIIOIb30BAaHUS B [IOBCETHEBHOM KU3HU;

BBITIOJTHATh AKCIEPUMEHTHI 0 HMCCIECIOBAHUIO (U3MYECKHX SIBICHUN M TIPOILIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIIAITh MpPSIMbIE U KOCBEHHBIE H3MEpEHHUs (PU3MUECKUX BEJIUYUH, NPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOIbl OIICHKH
MIOTPEIIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCHUMOCTH MeXAy (U3MYECKUMU BEIWYMHAMH C HCIOJIb30BaHUEM
NpSMBIX HW3MEPEHHH, MpU 3STOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHpPOBATh pPE3YyIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIIMYMH B BUJE TAOMUI] U IpadUKOB, JI€NaTh BHIBOIbI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnrofaTh mpaBuiia 0€30MacHOTO TpyAa NpU TMPOBEACHUM MCCIENOBAHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacy€THbIE 3aJaud C SIBHO 3aJaHHON (HM3UYECKON MOJENblo, HCHONIb3Ys
(bu3nyeckne 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aull BbIOMpaTh (PU3NYECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3aJlaud: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyKJeHUI ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh IPU pEIIEHUH Y4YeOHBIX 3a7ady COBPEMEHHbIe HH(OPMaIMOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALUK, MOJYYEeHHOH W3 pPa3IMYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IIPUBOAMUTH IIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAaHHUA MO (HU3MKE B MOBCEAHEBHON JKM3HU Ui
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paboTaTe B TpyIIle C BHIIOJHEHUEM pPa3IMYHBIX COLMANBHBIX pOJIeH, IUIAHUPOBAThH
paloTy Trpymmbl, palMOHAIBHO pPACHpElesaTh OOSI3aHHOCTH U IUIAHUPOBATh JESTEIbHOCTH B
HECTaHJAPTHBIX CUTYyallHUsAX, aJ€KBAaTHO OLICHMBATH BKIJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy o6yuenust B 11 kj1acce npeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HAa MpPUMEpaxX pojb U MeCTO (U3UKH B (POPMUPOBAHUH COBPEMEHHOMN
HAay4yHOUM KapTUHBI MHUDPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B IPAaKTHUYECKOU
JeATeIbHOCTH JII0JIEH, LIEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJEJeH: TOYeUHbIN
AIEKTPUYECKUM 3apsi, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa MpH peleHNH (U3NIECKUX 3a/1a4;



pacmno3HaBaTh (hU3MUYECKUE SBIICHUS (IIPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE [CHCTBUS TOKA, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMATHUTHAS
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuit 3hdekt (hororddeKT), CBeTOBOE AaBIICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OTIMCHIBATh M3yYCHHBIC CBOWMCTBA BEIIeCTBa (AJICKTPUUCCKHE, MAarHUTHBIC, ONTHYECKHUE,
MEKTPUIECCKYIO TTPOBOUMOCTD PA3JIMYHBIX CPEM) M AJICKTPOMATHUTHBIC SBICHUS (TIPOIIECCHI),
UCIOJIB3YS  (U3MYCCKUE BEIMYMHBL: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHYSCKOE
HaIpsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH TIOTESHITUAIIOB, SJICKTPOIBIKYIIIAS CHJIA,
paboTa TOkKa, WHAYKIMS MAarHATHOTO TOJs, cwia Ammepa, cuia JlopeHma, WHIyKTHBHOCTH
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, TIPH ONHMCAHWH TIPABHILHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTMCHIBATh HW3yYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCHOIB3YS (PH3NICCKHE
BEJIMYHMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI W YacTOTAa CBETA, DHEPTUS WU
UMITYJIBC (POTOHA, IEPHOJI TOJypaciajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MYCCKYIO BEIHUYMHY C JPYTHMHU
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (PM3MUECKHE TPOLIECCHl M SIBJICHUS, UCIOJB3Yysd (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
NMPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHOTO PaCpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXPAaHEHHUS HMIIYJbCa, 3aKOH COXPAHEHMs OJIEKTPUUECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, HocTyiaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HalpaBiIeHHE BEKTOPAa MHAYKIMU MArHUTHOTO MOJI MPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300paKEHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJIHATh SKCIEPUMEHTHI MO HCCIEIOBAHUIO (DU3MUECKUX SBJICHHM M TPOIIECCOB C
WCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEPEHUW: Tpu 3IToM  (HOpMyIHUpPOBATH
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh TpPsIMblE W KOCBEHHBbIE H3MEpeHHs (U3MYECKUX BEIWYUH, MPH 3TOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO M3MEpPEHUS U HCIOJIb30BaTh HM3BECTHBIE METOJBI OICHKHU
MOrPELTHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH  (U3UYECKUX BEIMUYMH C HCHOJB30BAaHUEM MPAMBIX
W3MEpEHUi: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yabTaThl MOIYYEHHOU
3aBUCHUMOCTH (PH3WYECKUX BEIMYMH B BHAE TabmuI u TpaduKoB, AenaTh BBIBOABI IO
pe3ynbTaTaM HCCleOBaHMUS;

cobOnrofarthk TpaBmia 0e€30MacHOTO TPyAa NpU MPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
WCIOJIb30BAHNEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHS,



pemaTh pacy€THBIC 3aJaud C SIBHO 3aJaHHON (PU3UYECKON MOJENbI0, HCHOIb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIICNATh (DU3NYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOIMMBIC I €€ pelIeHus,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)H31/I‘ICCKOI>JI BCINYUHBI,

peiiaTb Ka4YC€CTBCHHBIC 3aJa4M: BBICTpAUBATH JIOTUYCCKH HCIIPOTHBOPCUMBYIO LCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCTIONb30BaTh TIPU PpEIICHWH YUYeOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs yuyeOHOU u
Hay4HO-TIOMYJSIPHON WHMOPMAIMHU, MOJYYEHHONW U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSICHATh TPHUHLUIBI JCHCTBUS MAIIWH, NPHOOPOB M TEXHHYECKHX YCTPOMCTB,
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAIOLIETO MHPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTUUCCKUEC 3HAHUA 110 (i)I/ISI/IKe B HOBCCZ[HGBHOﬁ KHU3HU JIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXPaHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOLEH Cpene;

pa6OTaTB B Tpymnme€ C BBIIIOJHCHUEM PA3JIMYHBIX CONUAJIBHBIX pOJ'IGfI, IJIaHUPOBATh
paboTy TpymIbl, parMoOHAIBHO PACIPENeNsTh OOSM3aHHOCTH W IUIAHUPOBATH JESITEIHHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpUBaeMoOn MPoOIEeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpakTaueckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
11 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' AL Hays https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuoreka [{OK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 5 bubnuoreka [JOK
' ePEXO0Ibl https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 D7IEKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.2 ITocTosIHHBIM neKTpuyecKuil TOK. Toku B 12 1 1 bubnuoreka [IOK



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

‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosnunyecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ NpOrpaMMEI Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsbI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nojue. DJIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHn4ecKkue 1 3JeKTPOMarHUTHbHIE BOJTHBI 5) 1 https://m.eds0o.ru/7f41c97¢
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3zngen 4. KBAHTOBAS ®DU3UKA
. bubmuoreka [JOK
4.1 ODJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU



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

bubnuoreka [IOK

5.1 DeMeHTBl aCTPOHOMUHU U aCTPO(PUIUKU 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7

Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE

bubnuorexa [JOK

6.1 Obobmaromee nosTopenue 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe U (poBbIE

Ne Tema ypoka Konur I Jata o0pa3oBaTe/ibHbIE
. Beero poabuble | HpakTuieckue | ovyoyyg p
padoTsI padoThbI pecypchl

1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Poxnp 1 mecTo pusuku B MUPOBaHUU

2 C:));peMe}Ie}(;OgI Ea;quﬁ K(BI(;IT)HHSOMIE/‘Ipa B 1 bubmmorexa [TOK

N o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEITLHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBwkeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE TPAMOIMHEWHOE IBI)KCHHE 1 bubmorera [OK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubmuorexa [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y cKopeHue 1 bu6mmoreka [JOK
CBOOOIHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
Kpuonuneiitnoe nBuxenue. [prxenue bu6mmoreka [JOK

7 . 1 .

MaTEePUATLHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 Hneptumammmme cncreuns orcuers. Hepmti | 1 Bufimiorera LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

g [T o oo | BuGorra LOK

‘ 9 https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOW TOUKH

10 Tperun 3akoH HproTOHA 17151 MaTEpUAIIBHBIX 1 bubnuorexa [IOK
TOUEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMHpHOro TaroreHus. Cuna 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c3be8

TSXKCCTH. HepBaﬂ KOCMHYCCKasA CKOPOCTh

https://m.edso0.ru/ff0c3d00

bubmuoreka [JOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffoc3e18
Cuna tpenus. Koaddunment tpenus. Cuia
13 COHpOTEIBJIeHI/Iﬂ Hquin)IlBIII/IXGHI/II/II) Tena B bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Ta3e
[TocTynarensHOE U BpamaTesbHOE
14 JBUKEHHE a0COJIIOTHO TBEPAOIO Tela. bubnuorexa [JOK
MowmenT cuitbl. [1nedo cubl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOIO TeJla
NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
15 MaTepUalbHbIX TOUYEK. IMIyIbC CHITBL. bubnuoreka [IOK
3aKOH COXpaHEHHUs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBHOKCHHE
PaboTa u momHOCTS cuitbl. Kunerndaeckas
16 SHeprus MaTIeI;)HaHBHOﬁ Touku. Teopema 06 bubmorexa LIOK
NS https://m.edsoo.ru/ff0c4502
M3MEHEHUH KUHETUYECKOW SHEPTUuu
[TorenumansHas 3Heprus. [loreHuuansHas
17 SHEPTHsl ynpyro aepopMupoBaHHOU bubmuorexa [JOK
npyxunsl. [ToTeHIanbHas SHEPI U TeIa https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHManbHBIE U HEMOTEHI[UAIBHBIE CUJIBL.
CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUII C
18 H3MeH£HHeM MexaHqu(L:IKOI/f SHEPTUHU bubmorexa LHOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH
JlaboparopHas padota «MccnenoBanue
19 CBSI3U pa6OTBIvCI/IJ'H>I C U3MEHEHUEM
MEXaHUYECKOM SHEPTuu Tella Ha IpuMepe
PaCTSKEHUS PE3UHOBOTO KI'YTa)
KonTponbHas paboTta o teme Bubnmorexa [IOK
20 «Kunemaruka. Jlunamuka. 3aKkoHbI

COXPAHCHUSA B MCXAaHUKC)

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
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21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE

nBuxenue. JAuddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTrep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHUILl BelecTBa. Moiean CTpOCHU ra3os,
KUJKOCTEH U TBEPABIX TEIl

23

Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana remneparyp Llenscus

25

WUneanpusernii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemnepaTypa Kak Mepa
CpeHEW KUHETUYECKON YHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHHEe MeHieneeBa-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axoH JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTtopHas paborta «lccnenoBanne
3aBHCUMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3pPEKEHHOTO ra3ay

29

W3omporneccsl B aeaqbHOM raze u ux
rpaduyeckoe npeacTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHnHsis sHeprusi TepMOAUHAMUYECKO N
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS.
KonunuectBo Temnots! u paboTa.
BHyTpeHHsis s5HEprusi 0JTHOATOMHOTO
UJICaIbHOTO rasa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buns! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenbHasa TEIUIOEMKOCTH BEIIeCTBA.
KonnuecTBo TEmIOTH pu Temonepeaaye.
AnmabaTHBIN Mpoliiecc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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IIepBblii 3aKOH TEPMOJUHAMUKH U €TI0

bubmuoreka [JOK

33 NPUMEHEHHE K H30MpoIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTh mpoeccoB B IpUpoIe. bubnuorexa [JOK
Bropoii 3ak0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictus u KI1Jl remmoBoit bubmmoreka [{OK
MaITHHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/{
37 DKOJIOTHYECKHE MTPOOIIEMbI
TETIOIHEPTETHKH
38 O6o0matromuii ypok «MosekymsipHas bubnuoreka [JOK
¢bu3rka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
39 5&%121@11;152%&;?; Tgl\g;OBBI bubmorexa [TOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMHUKI
40 [TapooOpazoBanne U KOHIEHCAIIHS. bu6mmoreka [IOK
VcnapeHue U KHIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOCOI0THAs ¥ OTHOCHUTEIIbHAS BIIAYKHOCTD bu6mmoreka [IOK
BO3yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramnmyeckue u
42 amopdHbIe Tela. AHU30TPOITHUS CBOWCTB bubnuoreka [JOK
KpHUCTaLIOB. JKuaKre KprCTalIbL. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpucTauM3anus. Y aeiabHas bu6mmoreka [JOK
TeruioTa riaBneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHEHHE TEIJIOBOro OajaHca https://m.eds00.ru/ffoc6820
45 DnekTpusanus Tel. JIeKTPUUECKUH 3apsl. bubnunoreka [JOK
JlBa BHJIa SJICKTPUYUCCKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
PP e A — BuGmorena L1OK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUECKOTO 3apsiia
47 B3aumoneunctsue 3apsioB. 3akoH Kynona. bubnuoreka [IOK
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To4eUHBIN IIEKTPUYECKUH 3apsif

https://m.edsoo.ru/ff0c6ced

Hanpsisk€HHOCTB 2JIEKTPUYECKOTrO MOJIS.

48 [TpuHIMT CyTIepro3UITUU SIEKTPHISCKUX bubmorexa [TOK
- - https://m.edsoo.ru/ff0c6df2
noJier. JINHUM HanpsHKEHHOCTH

49 PaboTa cui 3IeKTpOCTaTHYEeCKOro MO, bubnuorexa [JOK
[Toreniman. Pa3HOCTh MOTEHITHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUAICKTPUKH B

50 SHI)GKTpi[)CTaTI/I‘-I;KOM n(f)ne. bubmorexa HOK

https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi IpOHUIIAEMOCTh

o1 OnexkrpoeéMkocTb. Konnmencarop bubmmorexa [TOK

https://m.edsoo.ru/ff0c7126

52 DIIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apsHKEHHOTO KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHas pabota "M3mepenne 1
AIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMTT NERCTBUSA U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMPOBAIBHOTO anrmapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3amuTa. 3a3eMieHIe AMEKTPOpruOopoB
DIIEKTPUYECKUI TOK, YCIIOBUS €0

55 cymectBoBanus. [loctostHabIi TOK. Crita
Toka. Hanpspkenue. ConpoTtupiieHue. 3akoH
Owma 75 ydyacTka 1enu
[TocnenoBarensHOE, apasuieIbHOE,

56 CMEIIIaHHOE COEAMHEHNE TIPOBOIHUKOB. 05 bubnnoreka [JOK
JlaboparopHasi pabota «/3ydyenue https://m.edsoo.ru/ffoc74f0
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOBY

57 PaGoTta 1 MOIITHOCTB AIIEKTPUUECKOTO TOKA. bubnunoreka [JOK
3akoH Jlxoyns-Jlenia https://m.edsoo.ru/ff0c7838
3akoH Oma JUL TIOITHOH (3aMKHYTOM) BuGmuorexa LIOK

58 anekTpudeckoil nenu. Koportkoe 0.5

3ambikaHue. JlabopaTopHas pabora

https://m.edsoo.ru/ff0c7ae0
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«M3mepenne DJ1C uCTOYHMKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHUS

DneKTpOHHask IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

59 1
METAJUIOB OT TEMIIEPATYPHI.
CBepX1IpoBOJIMMOCTh
60 DneKTpUYecKuu TOK B Bakyyme. CBOUCTBa 1
AJIEKTPOHHBIX ITYYKOB
IT BOJHHUKH, HX TBEHHAS U
61 H;I;]III\ZEEI-(I)a; ipOBOJ’ILI/IM(():(?f: Cf;opfiTBa p—n- | 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c84ae
nepexoja. [loynmpoBoIHUKOBBIE TPUOOPHI
DIEeKTPpUYECKUH TOK B PACTBOpax U
62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubmuorexa [JOK
DIEeKTPOJUTHYECKAS TUCCOIMAIINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTpUYECKUN TOK B rasax. ) Bubmiorexa [[OK
63 CaMOCTOSITENbHBIN U HECAMOCTOSITEILHBIA 1 httos://m.ed IFf0c84
psS://m.edsoo.ru Co4dae
pazpsa. Monnaus. [1nazma
64| i npacrimecros npmvencnme, Mpusnna. | 1 ubmotera LIOK
' https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
65 O6o0maromuii ypok «JIeKTpOJMHAMUKA 1 ﬁgg;?/ﬁzziigﬁlmc%be
KounTposbHas pabora no Teme
66 «Qnekrpocraruka. [locTosaHHbIN 1 bubnunoreka [JOK
AIIEKTPHYECKHIA TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Hrorosasi KOHTpoIbHAs1 padoTa 1 ﬁggg?/ﬁ.eelazcl)lo?’ﬁ/fmc&%
68 PezepBHblit ypok. O0oOmIaronuii ypok mno 1 bubnuorexa [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68
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[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero poibublie | [IpakTHyeckue e — pa3oBareJ e
padoTsI padoThbI pecypchl

[TocTosIHHBIC MarHUTHI M KX
B3aumo/ieiictBue. Maruutnoe nosue. Bextop bubnuorexa [JOK

1 . . 1 .
MarHUTHOW MHIYKIMH. JINHUKA MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIIAA
MarauTHO€ T0JIe MPOBOTHUKA C TOKOM.

2 OmneIT Opcrena. B3:HM0§eﬁCTBI/Ie 1 bubmaorexa LIOK

https://m.edsoo.ru/ff0c98fe

MTPOBOTHHKOB C TOKOM

3 JlabopaTtopHnas pabota «3ydyenne 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJIsI KATYIIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa TPOBOJHUK
¢ TokoMm. Cuna Ammnepa. JlaboparopHas bubnuorexa [JOK

4 . 1 1 .
pabota «MccrenoBanue IeiHCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

eiicTBHE MarHUTHOTO MOJIA Ha
5 ?BI/I}K}’I_H}’IOCH 3apspkeHHyro yactuiy. Cuma | 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PadoTta cuitel Jlopenma
OnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHUTHOW uHAYKIuu. IJC 1
MHIYKIWUU. 3aKOH 3IEKTPOMArHUTHOM
unaykuuu Papanes

7 JlaGopaTtopHas paborta «MccinenoBanue 1 1 bubnunoreka [JOK
SIBJICHUS 3JIEKTPOMArHUTHON WHIYKIIHH https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTD. SIBICHNE CAMOMHAYKIUH.

8 O/J1C camonHIyKIIMU. DHEPTUs MarHUTHOTO 1 bubnuoreka [JOK
TIOJISt KATYIIKK C TOKOM. DIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
mnoJie

9 TexHuueckne yCcTpoicTBa M X 1
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MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS T1eYb

Oo6o06maromuii ypok «MaraHuTHOE TOJIe. bubmmoreka [IOK
10 .
DIEKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cab82
11 KonTponbHas paborta no teme «MaruutHoe bubnuorexa [JOK
noJie. DIEeKTPOMArHUTHAST HHIYKIIUS) https://m.edsoo.ru/ff0cad58
CB0OOTHBIE MEXaHUYECKUE KOJICOaHMUSI.
I"apmonnueckue konedanus. YpaBHeHUE bubnuorexa [JOK
12 . )
rapMoOHHYeCKuX Kosiebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPT U
JlaboparopHas padota «/ccnenoBanue
13 3aBUCHMOCTH TIEPH0/1a MaJIbIX KOJeOaHui
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»
KonebarenpHbiit koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJeOaHus B
14 u eaJ'III))HOM KoJie0aTeIbHOM KOHTYpE bubmorexa LIOK
8 ype. https://m.edsoo.ru/ff0cb820
AHAIIOTUS MEXy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
15 3Hep FI?III/I B UJICAJIbHOM KOJ‘Ie6aTIe)J'IBHOM bubmorexa LHOK
P A https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyXaroOMKUX
16 KoJieOaHusx. BoIHYKIeHHbIE MEXaHUYECKHE bubnnoreka [JOK
koJsieOanwus. Pesonanc. BoiHyKIeHHBIC https://m.edsoo.ru/ffO0cbb86
AIIEKTPOMArHUTHBIE KOJieOaHus
IlepemenHbIn TOK. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnuoreka [IOK
17 N .
TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CHJIBI TOKA M HAMPSHKCHUS
18 Tpancdopmarop. [IpousBoacTBo, nepegaya
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U IOTpeOJICHHE MIEKTPUUECKON SHEPTUU

VYeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

bub6mmoreka [{OK

19 AJIIEKTPUYECKOTO 3BOHKA, T€HEpaToOpa
P oHEPaTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHUH JIeKTponiepenayd
DKOJIOTHYECKHE PUCKU TIPH MPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucronbp30BaHus
AJIEKTPOIHEPTHH B TTOBCETHCBHOW )KH3HU
MexaHn4ecKue BOJIHBI, YCIIOBUS
21 pacnipoctpanenus. [lepuoa. CkopocThb bubnuorexa [JOK
pacrpoCTpaHEHHS U JJTUHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[ToniepeyHsbie U MPOIOTBHBIC BOJTHBI
3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubmuorexa [JOK
22 .
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikasna 3meKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIUMIBI paTUOCBSI3U U TEIEBUICHHUS.
PazButue cpenacts cBa3u. Pagnosokarus
o5 KonTtponbnas padota «Konebanus u bubmuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeliHOe pacpoCTpaHEHHUE CBETA B
26 0 pHo OIHOM cpe I:: Tc?qeqfll)blﬁ HMCTOYHHUK bubmorexa LIOK
AHOPOA PEAE. https://m.edsoo.ru/ffocd350
ceerta. JIyd cBera
OTtpaxeHnue cBeta. 3aKOHbI OTPAXKEHUS
27 CBeI;a ITocTpoenue n300 a;xeime bubmorera [IOK
' P P https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3€pKajie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 0Tp axenue. [IpenenbHBIN yro ngg{oro bubmorexa [IOK
p - pel r https://m.edsoo.ru/ffocd7{6
BHYTPEHHETO OTPAKCHHUS
JlaGopaTopnas pabota «3mepenune bubnuoreka [IOK
29 .
MOoKa3aress MPETOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunssl. [locTpoenune u3o0paxeHuil B TUH3E. bubnuoreka [IOK

@opMyiia TOHKOU JIMH3BL. Y BEIUYCHHUE

https://m.edsoo.ru/ffOcddl1e
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JIMH3BbI

Jlaboparopnas pabota «HccienoBanue

31 . o
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus ceeta. CiiokHbIN cocTaB 0€10ro
32 ceera. L[Ber. JlaboparopHas pabota
«HaOnroieHre qUCTIepCUu CBETa
33 WnuTtepdepenmus creta. udpaxuus cpera. bubnuorexa [JOK
JludpakimonHast penérka https://m.edsoo.ru/ff0ced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOiicTBa U
yCJIOBUS WX 0€30MMaCHOTO MPUMEHEHUS
I'paHu1bl IPUMEHHUMOCTH K HYECKON
36 Mre);a(aHEKH %OcinaT(:I: cneizzibﬁzifo bubmorexa LIOK
. https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEITHHOCTH
| Smeememec: omemperee B 10K
https://m.edsoo.ru/ff0cfa42
JUTAHBI
38 actmen. Cons oot ¢ oneprert n ufimorera LIOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEprusi MoKos
39 KontponpHas padota «Ontuka. OCHOBBI bubmuoreka [JOK
CIIEIUATIBHOM TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otounbl. opmyna [Inanka. Dueprus u bubnunoreka [JOK
UMIyJIbC HOoTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gotoddexra. bubnunoreka [JOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
2| e poroxppects, Kpacras ubmiorera LIOK
' https://m.edsoo.ru/ffod015e
rpanuna» Gortosdpdexra
43 JNaBnenue ceera. OnbiTel [1. H. JIeGenena. bubmuoreka [JOK

XUMHNYECKOE JIEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpouCcTBa U IPAKTUYECKOE

44 npuMeHeHue: (OTOIIEMEHT, (POTOJATUHK,
coJIHeYHast OaTapesi, CBETOIUOT

45 Pemenue 3agad no reme «3J€MEHTBI bubmmorexa [{OK
KBAHTOBOM OIITHKU https://m.edsoo.ru/ff0d0302
Mopnens atoma Tomcona. OnbIThbI

46 Pez)e::[pq)opﬂa 0 PACCESTHUIO O-YaCTHII. bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
[InanerapHas MOJ€ENIb aTOMa
bubmmoreka [{OK

47 Hoctynaret bopa https://m.edsoo.ru/ff0d0afa
N3nydenne u noryionieHne GoTOHOB MPHU

48 nepey:one aToma ¢ ogi{oro y%OBHSI 3H€II))FI/II/I bubmorexa [TOK

. https://m.edsoo.ru/ff0dOafa
Ha qpyroii. Buasl criekTpos
BonHosble cBoHMCcTBa YacTHI. BOTHEI 1e
bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [IOK

49 .
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue

o | e pumearmoeT O B LOK

https://m.edsoo.ru/ff0d0fd2
PaZMOAKTUBHOTO U3ITY4YCHHUS
CaowucTtBa anbda-, 6era-, raMMa-u3IydeHUsI.

51 Brnusinue pagunoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. V30TOIBI.

52 Anbda-pacnaa. DNeKTPOHHBIN U bubnunoreka [JOK
MO3UTPOHHBIM OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHsid peaktop. [IpoGiemsr, bubnuoreka [IOK

53 .

MEePCIIEKTUBBI, SKOJIOTHUECKHE aCTIEKThI https://m.edsoo.ru/ff0d1356
SIEPHOU SHEPTETUKHI
54 OnemeHTapHble yacTHIbl. OTKpBITHE bubnuoreka [IOK
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Mo3uTpoHa. MeTo 1l HAOIIOACHUS U
PErucTpanyu 3JIE€MEHTAPHbIX YaCTHULL.
Kpyrnslii cton «@yHaaMeHTAIbHbIE
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon
KApTUHBI MUDPa»

https://m.edsoo0.ru/ff0d0e38

55

Ortanbl pazBuths actpoHomu. [Ipuxnannoe
Y MUPOBO33PEHYECKOE 3HAYEHUE
acTpoHOMHUHU. Buj 3B€31HO0TO HEda.
Co3zBesnusi, SpKue 3BE31bl, TIIAHETHI, UX
BuaMMOe JaBrkeHne. CoJIHeUHas CucTeMa

56

Connne. ConHedHas aKTUBHOCT.
Ncrounuk sHeprun CoJiHIA U 3BE31

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3 bl TIIABHOUW ITOCIIE0BATEILHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpeMeHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUH 1 3BoJronny CoslHIa U
3BE3]T

58

Mineunbin [Iyte — Hama [Manaktuka.
TTonoxxenue u nBuxenue CoHIIa B
lNanaktuxe. ['anaktuku. Y€pHbie ABIPHI B
sJIpax rajJlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosemoro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTponbHas pabota «neMeHTHI
aACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o6maromuit ypok. Ponb pusuxu n
aCTPOHOMHUHU B SKOHOMUYECKOMH,
TEXHOJIOTUUECKOM, COITUATBHOM U
ATHYECKOH cdepax esTEIbHOCTH YeJI0OBeKa

63

O6o06utaromuit ypok. Posib u Mmecto pusuku



https://m.edsoo.ru/ff0d0e38

1 aCTPOHOMMH B COBPEMEHHOM HAay4YHOU
KapTUHE MHUpa

O6o06maromuii ypok. Poibs ¢pusndeckoit
64 Teopud B popMupoBaHUH NpeAcTaBiIeHuid 0 | 1
¢bu3nveckoil KapTHHE MUpa

O6o6maromuit ypok. Mecto ¢puzndeckoit
KapTHUHBI MUpPaA B 0011EM Py

65 COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX .
MPEJICTABIICHUN O IPUPOJIE
66 HroroBasi KOHTpoJbHasi padoTa 1 1
67 PesepBHbIi YPOK. Ontrka. OCHOBBI 1
CTIEMATBHON TEOPHH OTHOCHTEIBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuoreka [IOK
DjIeMeHTBI aCTPOHOMHHU U aCTPODHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68 5 5

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

®dusuka 8, 9 knacc, aBrop A.B. Ilepwimikun, ['ythuk E.M., M.: lIpoda,
METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA

®uzuka 10-11 knacc, aBrop A.B. Ilepsimkun, I'ytauk E.M., M.: JIpoda,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http;//www.physics.ru/
http://www.fizika.ru/

MATEPHAJBHO-TEXHUYECKOE OBECITIEUEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

YYEBHOE
OBOPY/IOBAHUE
TaOIUIb], TUIAKATEI

OBOPYJIOBAHME JIJISI TPOBEIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, IEMOHCTPALIA
MIPOEKTOP, KOMITBIOTEP






