MUHUCTEPCTBO MPOCBEHIEHUSA POCCUIICKON ®EJIEPALIIN
JenaprameHT 00pa3oBaHusi 1 Hayku bpsiHckoii o01acTH
Otaen o0pa3oBanus KiIMHIOBCKOM rOpOACKO aIMHUHUCTPALNH

MBOY-COMLI NeS um. H. OcTtpoBckoro

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acenanuum MO 3aM. gupekropa no YBP Hupexktop MBOY - COI Ne 5
[Teuxyposa C.C. IIncapesckas H.JL Maiioposa I'.M.
[Tpuxa3z Nel .
oT «29» 08.2023 T. MaIZOpOBa MoanuncaHo umﬂ)posom
nognucbto: Manoposa
raj'||/|Ha [annHa MuxawnnoBHa

v [aTa: 2023.09.26 14:03:16
MuxannoBHa o300

PABOYASA TIPOI'PAMMA

yuyeOHoro npeamera « Pusuka»

u1st ooydarontuxcs 10 kiaccoB

r. Kmnuaoer. 2023



IHOSICHUTEJIBHAS 3AIIMCKA

[Iporpamma o usuke 6a30BOTO ypOBHS Ha yPOBHE CpelHEro oomero oopa3oBanus pa3paboTaHa Ha OCHOBE
MOJIO’KEHUI U TpeOoBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW MPOTpaMMBbl, MPEICTABIECHHBIX B
dI'OC COO, a takke ¢ yuérom (eaepaibHON pabodeid MPOrpaMMbl BOCIIMTAHUS M KOHICHIIMUA PEIOJIaBaHUs
yuebHoro npenmera «Pusznka» B 00pa3zoBaTesbHBIX opraHu3anusax Poccuiickoit denepannu, peaiu3yomux OCHOBHBIC
00pazoBaTenbHbIC TIPOTPAMMBI.

ConepxaHue MporpaMMbl O (HU3MKE HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
oOyyaromuxcst 10-11 xinaccoB npu 00y4eHHH HX (HU3MKE Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-ACATEIEHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM,
NpeIMETHBIM W METamnpeIMETHBIM pe3yjbTaTaM OOYYEeHHS, a TakKe YUYHThIBAeT HEOOXOJMUMOCTH pealu3aliu
MEXIPEMETHBIX CBsi3eH (PU3MKU C eCTeCTBEHHO-HAYYHBIMH y4eOHBIMU ITpeaMeTaMu. B Hell onpeaensiroTcss OCHOBHBIC
ey u3ydeHus (U3MKH Ha ypOBHE CpEeJHEro oOuiero oOpa3oBaHUs, IJITAHUPYEMbIE pe3yJbTaThl OCBOEHHS Kypca
(PM3UKH: TUYHOCTHBIC, METAIIPEIMETHBIC, MPEAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpaMma o (usMKe BKIIOYACT:

® TUIAHUpYeMBble pe3yJbTaThl OCBOEHHS Kypca (M3WKM Ha ©a30BOM ypOBHE, B TOM YHCIE MPEIMETHBIE

pe3ynbTaThl IO ToJaM 00yJeHHs;

e cojepxaHHe yueOHOTO npeamera « Du3nkay 1mo rogaM o0ydeHHsL.

dwusmKa Kak Hayka o HanOoJiee o0MMX 3aKOHAX MPHUPO/BI, BEICTYIIAS B KaUeCTBE yU4eOHOTO IIpeaMeTa B IIKOJIE,
BHOCHUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHHH 00 okpyxawomeMm wmupe. lIkompHBIH Kypc QU3NKH —
CHUCTEMOOOPA3yIOMUI UII €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MOCKOIBKY (M3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SABJICHUH, W3y4aeMBIX XHUMHUEH, Omoiormen, ¢usndeckond reorpadueii W acTPOHOMHEH.
Hcnonp3oBaHmne W akTUBHOE NMpHMEHEHHe (PU3MUecKrnX 3HAHWW OTpenessieT XapakTep W pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTHHA B cepe IdHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MONYYCHHS HOBBIX MaTEpHajoOB C 3aJaHHBIMHU
cBOiicTBaMu U ApyTuX. M3ydenne GU3NKN BHOCUT OCHOBHOHM BKJIaA B (POPMHUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa o0y4aromuxcs, B GOpMHUpOBaHNE YMEHNN IPUMEHATh HAYYHBIH METO TIO3HAHUS ITPH BHIIIOJTHEHUN UMH yIeOHBIX
HCCIICJOBAHUMN.

B ocHOBY kypca pu3uKu UIs YPOBHS CpeqHero oOmiero oOpa3oBaHUs IMOJNOXKEH PAN WO, KOTOPbIE MOXKHO
paccMaTpuBaTh Kak IPUHIUIIBI €70 TIOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JOTHUECKH 3aBEPIIEHHBIM, OH COJAEPKHUT MaTepHal
U3 BCEX pa3elioB (PU3UKH, BKIFOUAET KaK BOIPOCH KJIACCUUECKON, TaK U COBPEMEHHOW (DU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ Hell MaTepuall Kypca GU3NKH 00beANHEH BOKPYT GUIMUECKUX TEOPH.
Benymum B kypce siBisieTcs GOpMHUpPOBaHHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanusi TpeAronaraeT HCIOJb30BaHHE TyMaHMTAapHOTO MOTEHIHaia
¢u3nyuecKoll HayKH, OCMBICIICHUE CBSI3HM Pa3BUTHS (H3HWKH C Pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYCCKUMH,
HPAaBCTBEHHBIMH U IKOJIOTHYECKUMH IIPOOIEMaMH.

Hoes npurnaonoii nanpasiennocmu. Kypc GU3NKH mpearoiaraeT 3HaKOMCTBO C MITUPOKUM KPYTOM TEXHHIECKHIX
Y TEXHOJIOTHYECKHX MPHIIOKEHNH H3YUEHHBIX TEOPUH U 3aKOHOB.

Hoess oxonocuzayuu peanmsyeTcs MOCPEACTBOM BBEICHHS OJIEMEHTOB COJACP)KaHMSA, MOCBSIIEHHBIX
9KOJIOTHYECKHM Mpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM TEXHHUKHW M TEXHOJOTHH, a TaKkKe
o0cyxeHus MpobIeM paoHATFHOTO PHPOOIIOIB30BAHUS U IKOJIOTUIECKOH Oe30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTAaMH Kypca (PU3MKK Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHuUs SIBISIOTCS (GU3UUECKUE
Teopun ((POpMUpPOBaHKE TPEACTABICHUN O CTPYKTYype MOCTPOEHHs (PU3NYECKOH TeopHuH, poiu (pyHIaMEHTATBHBIX
3aKOHOB ¥ MIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHHUIX O IPUPOJIE, IPAaHULIAX TPUMEHUMOCTH TEOPHH, IS OTIMCAHUS
€CTECTBEHHO-HAYYHBIX SIBIIEHUH U MPOIIECCOB).

CHCTeMHO-AATENIFHOCTHBIM TOAX0J B Kypce (U3MKK peanu3yeTcs NPEekXIe BCEro 3a CUET OpraHu3aluu
9KCTIEPUMEHTANILHOM JesTenbHOCTH oOydatommxcs. J{ast 6a30Boro ypoBHs Kypca (PM3MKHM — 3TO HCIOJNB30BaHHE
cucTeMBbl (PPOHTATIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padoT, KOTOpPhIE B IporpaMmme 1o (usuke
00BbeIMHEHB! B OOIINH CIIMCOK YYCHHYECKUX MPAKTUUEeCKUX padoT. Briaenenne B yKka3aHHOM IMepevHe Jad0paTOPHBIX
paboT, MPOBOANMBIX ISl KOHTPOJIS M OLICHKHU, OCYLIECTBIISICTCS YYaCTHUKAMH 00pa30BaTeIbHOTO MpoLecca HCXOIs U3
0coOeHHOCTEeH MIIaHNPOBaHUS M OCHAILeHNs KaOuHeTa ¢pu3uky. [Ipu 3ToM obecrnieunBaeTcst OBlIageHUE 00yYarOIIUMHCS
YMEHUSIMH TPOBOJMTH KOCBEHHBIE M3MEPEHUS, UCCIENOBAHUS 3aBUCHUMOCTEH (PU3MYECKHMX BEIMYMH W MOCTaHOBKY
OTIBITOB TIO [TPOBEPKE NPEAT0KEHHBIX THIIOTE3.



Bosbiiioe BHUMaHKE yAeNgeTcsl pEUIEHUI0 PACUETHBIX U KaueCTBEHHBIX 3ajay. [Ipu 3ToM 17151 pacu€THBIX 3a/1a4
MPUOPUTETOM SBISIFOTCS 3a/la4d C SIBHO 33JaHHON (DPU3MYECKOW MOJENBI0, MO3BOJISIIOIINE MPUMEHSATh U3yUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjenia Kypca, Tak W MHTETPHPYs 3HAHMS U3 PasHBIX paszzaenoB. s
Ka4eCTBEHHBIX 33]1au IPHOPUTETOM SIBIISTIOTCS 3a/1aHKsI Ha 00BSICHEHUE POTEKaHMsI (PU3NUECKHX SBJICHUH U MIPOIIECCOB
B OKpY’Karolleil >XKu3HH, TpeOyroliue BbIOOpa (H3MYECKONH MOJENH ISl CUTYallMd IMPaKTUKO-OPHUEHTHPOBAHHOTO
xapakrepa.
B cootBerctBun ¢ tpeboanusimu OI'OC COO Kk MaTepHalbHO-TEXHHYECKOMY OOECIEYEHUIO Y4eOHOTO
npoiiecca 0a30BbIi ypOBEHb Kypca (pU3UKK Ha YPOBHE CPEAHEro o01ero oopa3oBaHust JOKEH U3Y4aThCs B YCIOBUSX
npeaMeTHOro KaOuHeTa (U3MKW WIH B YCJIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe (U3MKM TOJKHO OBITH HEOOXOAMMOE TabopaTopHOe 000pyJOBaHHE ISl BHIMOJIHEHHS YKa3aHHBIX B
nporpaMMe 1o (pusrke y4eHH4eCKUX NPaKTHUECKUX paboT U IEMOHCTPAIMOHHOE 000pyJ0BaHHE.
JleMoHCTpanioHHOE 000pyAoBaHHEe (POPMHUPYETCS B COOTBETCTBHU C MPUHIMIIOM MUHUMAJILHOM 10CTaTOYHOCTH
1 o0ecreurBaeT MOCTAHOBKY IEPEUUCICHHBIX B IPOrpaMMe 1Mo (GU3UKE KIIOYEBBIX JEMOHCTPALUH IS UCCIIEIOBAHNUS
W3y4YaeMbIX SBJICHHH U MIPOLECCOB, IMIIMPUIECKUAX U PYHAaMEHTANBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHEHHH.
JlaGoparopHoe 00OpyaOBaHHE IS YYCHUYECKHX MPAKTUYCCKUX Pa0doT (GOPMUPYETCS B BHJIE TEMATHUCCKUX
KOMILJIEKTOB M O0EcleunBaeTcss B pacyére OJHOIO KOMIUIEKTa Ha ABYX oOywarommxcs. TeMaTHuecKre KOMIUIEKTHI
nabopaTopHOro 000PyAOBaHUS TOIHKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUH aHATOTOBBIX M HU(PPOBBIX
nprOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM B BHJE HUPPOBBIX JTa00OPATOPHA.
OCHOBHBIMH LENSIMH U3yUeHHS (PU3UKHU B 00111eM 00pa30BaHUM SBISIFOTCS:
e (opmupoBaHue HHTEpeca M CTpeMIICHHS OOYYArOIUXCSl K HAYYHOMY H3YUYCHHUIO MPHPOJIBI, PAa3BUTHE HX
WHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

®  pa3BUTHE NPEICTABIECHUI 0 HAYYHOM METO/Ie TIO3HAHUS U (POPMHUPOBAHHE MCCIIEOBATEIHCKOTO OTHOIIEHUS
K OKPYKaIOIIUM SIBIICHUSIM;

e (dopMUpOBaHHE HAayYHOTO MHPOBO33PEHHUs KaK pe3ysbTraTa H3yYeHUs OCHOB CTPOCHHUS MaTepuud U
(hyHIAMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanne yMeHHH OOBACHATH SBJICHUS C HCIOJIb30BAaHUEM (DU3NYECKUX 3HAHUA M HAYYHBIX
JIOKa3aTeIbCTB;

e (opmupoBaHue mpencTaBICHUN O poNU (PHU3MKH Uil Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHHKH U
TEXHOJIOTUH.
JlocTikeHue 3THUX 1eliel o0ecrieunBaeTCesl pelieHHEM CIISAYIOIINX 3a/1a4 B Ipoliecce U3y4YeHus: Kypca Gu3nKu
Ha YPOBHE CpEeJIHEro o0uiero 00pa3oBaHus:
e TpHOOPETCHHWE CHCTEMBI 3HAHHWK 00 0OmUX (PU3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHAX, BKITFOUAS
MEXaHHKY, MOJICKYJSPHYIO0 QU3UKY, SIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIE€MEHTHI acTPO(PHU3HUKH;

e (opMupOBaHHE YMEHHIH NPUMEHATh TEOPETUYECKHE 3HAHUSA ISl OOBSACHEHUS (M3WYSCKUX SBICHUH B
MIPUPOJIE M IS IPUHATHS MPAKTUIECKIX PENICHUH B TOBCETHEBHON YKU3HM;

® OCBOGHHME CIIOCOOOB peIleHHs pPa3IUYHBIX 3ajady C SBHO 3aJaHHOW (HU3MYECKOH MOIENblo, 3an1ad,
ITO/IPa3yMEBAOIINX CAMOCTOSTENFHOE CO3/IaHue (PH3NIECKOi MOIEeNH, aJleKBaTHOW YCIOBHAM 331a4uH;

® [OHMMaHHWE (QU3MYECKHX OCHOB M NPUHLIUIOB ACHCTBHA TEXHHYECKHX YCTPOHCTB M TEXHOJOTHMYECKHX
MPOLIECCOB, X BIUSHHS Ha OKPY>KAIOIIYIO CpELy;

® OBIAJCHUE METOJAMH CaMOCTOSITENBHOTO IJIAHUPOBAHUS M TPOBEACHUS (UIUUECKUX OIKCIEPUMEHTOB,

aHaJM3a U MHTepIpeTanuy HHPOPMAaLUH, OTpeeNieHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3ybTaTa;

® CO3JaHue yCJIOBUH AJII pa3BUTHSI YMEHUMN MTPOEKTHO-UCCIEN0BATEIHLCKOM, TBOPUECKOU JIeSITENHLHOCTH.

Ha u3yuenne ¢usuku (60a30BbIli ypOBEHb) Ha YPOBHE CpeAHEro odiiero oopa3oBaHus oTBogUTCs 136 wacoB: B
10 kmacce — 68 gacos (2 gaca B Heqenm0), B 11 kimacce — 68 4acoB (2 gaca B HEZIEIO).

[Mpeanaraemelii B mporpamMme Mo (U3UKE MEpPeYeHb JIAOOPAaTOPHBIX WM MPAKTHUYECKHX pPaboT sBISIETCS
PEKOMEHIOBAHHBIM, YUHUTEIb JICTAaeT BHIOOD MPOBEICHHS J1a00paTopHBIX paboT U OMBITOB C YYETOM HHAMBUAYAIBLHBIX
0COOCHHOCTEH 00yYarOIHXCS.



COAEP/KAHUE OBYUYEHUSA
10 KJIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOTO MO3HAHUA

®duszrka — Hayka o npupoje. Hayunsie MeTOABI MO3HAHUS OKPYKAIOIIero Mupa. Poib sKcriepuMeHTa U TEOpUU B
MPOIECCe MO3HAHMS TPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MYECKUX SIBICHHWHA U TporieccoB. HayuHble rumore3sl. Ouznueckue 3aKOHBI U TCOPHH.
['panuIpl pUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBHUSL.

Poub 1 MecTo (u3uku B pOPpMUPOBAHUH COBPEMEHHON HAYYHOUN KapTHHBI MUPA, B IPAKTUICCKON ICATSIBHOCTH
J0oAEH.

Jlemoncmpayuu

AHanorosele ¥ MU(PPOBLIC U3MEPUTEIBHBIC TPUOOPHI, KOMITLIOTEPHBIC TATUUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxa

Mexanndeckoe ABrkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOT 0 ABMKeHHs. CrcTteMa oTcuéra. TpaeKTopHsl.

[lepemenienne, ckopocTh (CpenHsisl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUaIbHON TOYKH, MX
MIPOEKLIUN Ha OCH CUCTEMBI KoopauHaT. CloXKeHNe NEPEMEIEHNN U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE NPSAMOJIMHEIHOe ABMXKeHuE. I padukn 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
YCKOpPEHUs, TyTH U IEPEMEIEHUS MaTePUAIIbHOW TOYKH OT BPEMEHHU.

CBoOonHOE mageHne. Y cKopeHne cBOOOIHOTO HaICHHUS.

KpusonuneitHoe nBuxkeHHe. [IBMKEHHE MaTepHadbHONM TOYKHM IO OKPYKHOCTH C IOCTOSIHHOM IO MOJIYJIIO
CKOpPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEHHas ckopocThb. llepuon u wactora oOpameHus. LleHTpocTpemurensHoe
YCKOpEHHE.

TexHUYECKHE yCTPONCTBA ¥ MPAKTUIECKOE IPUMEHEHHE: CIIUIOMETP, IBH)KEHHIE CHAPSI OB, LICITHBIE U PEMEHHEIE
HepeJadH.

Lemoncmpayuu

Mogens cuctembl OTCu€Ta, WUIIOCTpALUsl KMHEMAaTHYEeCKUX XapaKTepuCTHK IBmkeHus. IlpeoOpazoBanue
JIBY>KEHUH C HCIOJIb30BaHUEM MTPOCTBIX MEXaHU3MOB. llameHue Ten B BO3AyXe U B Pa3peKECHHOM MPOCTPAHCTBE.

HaGnronenue apukeHus Teia, OpOLIEHHOIO IO YIJIOM K TOPU30HTY M TOPU30HTANIBHO. VI3MepeHue yCKOpeHus
cBoOOHOTrO nazeHus. HanpasiieHre CKOPOCTH MIPU ABHKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsi

N3ydeHne HepaBHOMEPHOTO ABMKEHUS C LIEIBIO OMPEAEIICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanrne COOTHOIIEHUS MEXAY IyTSIMH, TPOWIECHHBIMH TEJIOM 3a IOCJEJI0BaTeNIbHBIE paBHBIE
MPOMEXXYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JBMKEHHUHU C HAYAJIbHOW CKOPOCTHIO, paBHOW HYJTIO.

N3yueHue nBM>KEHMS IIAPUKA B BI3KOM XKUJIKOCTH.

Wzydenne nBmwkeHus Tea, OpOMIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunnun otHocutensHoCcTH I'anmies. IlepBeiii 3akoH HeroToHa. MHepLuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cyneprnosunmu ciit. Bropoit 3akon HeloToHa 151 MaTeprabHON TOUKHU. TpeTnii
3akoH HpI0TOHA 171 MaTepHaibHBIX TOYEK.

3akoH BceMupHOTO TaAroteHus. Cuina tspkectH. [lepBast kocMudeckast CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxos, ckoiakkeHus, kaueHus1). Cuna tpenus. Cyxoe Tpenne. Cuiia TpeHHs CKOJIbKEHUS
u cuia TpeHus nokosi. Koapduuuent tpenns. Cuia conpoTHBICHHS IPH IBMKEHUH Tella B XKUJIKOCTH HIIH Ta3e.

[MoctynaTensHOE W BpalaTeabHOE IBHKEHHE a0COMOTHO TBEPIOTO Tea.

MOMEHT CHUJIBI OTHOCUTEJIBHO OcHU BpalieHust. [Inedo cunsl. Y ciloBus paBHOBECUS TBEPAOIO TENA.

TexHudeckue ycTporlcTBa U MPaKTUYECKOE IPUMEHEHHE: OIIIUITHUKH, IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue unepuu. CpaBHEHHE Macc B3auMo/ieiicTByronux Ten. Bropoit 3akon HetoTona. 3mepenue cui.



Crnoxxenue cuil. 3aBUCUMOCTh CHJIBI YIpyroctu ot aedopmanuu. HeBecomocTs. Bec Tenma mpu yckopeHHOM
noxbséMe 1 mageHuu. CpaBHEHHE CUJT TPEHHS MTOKOSI, KAUYeHHs U CKOJIbXEHHS. Y CIIOBHUS paBHOBECHS TBEPAOTO Teja.
Buns! paBHOBeECUS.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomoi

Nzyuenune nmxeHus Opycka o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJ YNPYTOCTH, BO3HUKAIOIMIMX B MPYXHHE M PE3WHOBOM oO0pasle, OT HX
nehopMaIu.

Wccnenosanue ycnoBuid paBHOBECHS TBEPAOIO Tea, UMEIOLIETO OCh BpPAIlEHNUS.

Tema 3. 3axoHbl coxpaneHus é mexaHuke

Wmnynbc MaTepuanbHON TOYKH (Tea), CHCTEMBI MaTepUAIbHBIX TOYEK. IMITyJIbC CHITBI M N3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE NBU)KEHHE.

PaboTta cuinpl. MOIHOCTD CHITBL

Kunernueckast sHeprust MaTepraibHOi Touku. TeopeMa 00 N3MEHEHNH KHHETHYECKOH SHEPTHU.

[orenunanshas s>ueprus. [loTeHnuanbHas SHeprus ynpyro aeopMUpOBaHHOW mpykuHbL. [loTeHunanbHas
SHEPTrusl Tena BOJU3U MOBEPXHOCTH 3eMIIH.

[loreHunanbHple M HENOTEHUMAIbHBIE CHIBL. CBS3p Pa0OTHl HEMOTEHUMAIBHBIX CHJI C H3MEHEHHEM
MEXaHNYECKOW IHEPTUH CUCTEMBI Tell. 3aKOH COXPAaHEHUs] MEXaHUUECKOM SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIN MHUCTOJIET, TBUKECHHE
paker.

Jlemoncmpayuu

3aKkoH coxpaHeHHUs uMITysbca. PeakTuBHOe nBHkeHHE. [lepexon MOTEHIMANIBHON SHEPTUH B KHHETHUUECKYIO U
obparHo.

Yuenuueckuil sxcnepumenm, nabopamophsie pabomul

N3zyuenne aOCOIIOTHO HEYIIPYTOro yiapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOThI CUIIBI ¢ M3MEHEHHEM MEXAHWYECKOW JHEPTUH Tejla Ha NPUMEPE PacTSKEHUS
PE3UHOBOTO KTyTa.

Pa3pnen 3. MouiekyasipHasi pu3uka ¥ TepMOAUHAMHMKA

Tema 1. Ocno6vt MONEKYNAPHO-KUHEMUYECKOU meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KHHETHYECKOH TEOpHHM M WX ONBITHOE O00OCHOBaHWE. bpoyHOBCKOe
nemwkenne. Juddysua. Xapakrep ABWKCHHS M B3aUMOICHCTBUSA YaCTHI] BEIIeCTBa. MOIENIH CTPOCHHS Ta30B,
KUAKOCTEH W TBEPIBIX TNl M OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THX Mojenei. Macca u pa3Mepsl MOJIEKYI.
KonuuectBo Beniecta. [TocrosiHHass ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mogens uaeanpHOro raza. OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOpHUHM WACaTbHOrO Tasa.
AGcomioTHas TemmepaTypa Kak Mepa cpeiHel KMHETHYeCKOW IHEeprWy TeIIOBOTO JABMKEHHs yactui rasa. Illkama
temneparyp Kenpsuna. ['a3oBbie 3akonbl. YpaBHeHne Menneneesa—Kmanelipona. 3akon Jlanerona. M3omporneccs B
W7EaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BeIllecTBa. | 'paduueckoe mpencTaBiIeHHE H30MPOIECCOB: U30TEpPMAa,
n3oxopa, n3obapa.

TexHu4eckne ycTpoucTBa M MPaKTHUECKOE MPUMEHEHNE: TEPMOMETp, bapoMeTp.

Jlemoncmpayuu

OMBITHL, JOKA3bIBAIONTNE TUCKPETHOE CTPOSHUE BEMIECTBa, (poTorpadu MOJIEKYJT OPTaHMYECKIX COCTMHCHUM.

OmnpiTe! 10 UG Gy3UH KUAKOCTEH 1 ra3oB. Moaenb 6poyHOBCKOTO ABMKEHUA. Mozaens omnbita LlTepHa.

OnbITHI, TOKa3bIBAIOIIME CYIIECTBOBAHNE MEXMOJIEKYJSIPHOTO B3auMOJIEHCTBHSA. Mojenb, WUTIOCTPUPYIOIIas
MpUPOJy NIAaBJIEHHS ra3a Ha CTeHKH cocya. OIBITHI, WUTIOCTPUPYIOIINE YpaBHEHHE COCTOSHUS HIEalIbHOIO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Omnpenenenue Macchl BO3AyXa B KIaCCHOW KOMHATe Ha OCHOBE M3MEpEHHH oO0BEMa KOMHATHI, AAaBICHUS U
TEeMIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY NTapaMeTpaMu COCTOSHUS Pa3peKeHHOTo rasa.

Tema 2. Ocnogbl mepmooOuHaMuKu



TepMoanHamudeckas cucreMa. BHYTpeHHS SHepTrHsi TEPMOANHAMUYECKON CHCTEMBI M CITOCOOBI €€ M3MEHEHMS.
KommuectBo Temmotrsl u paboTa. BHyTpeHHssT 3Heprus OJHOATOMHOTO HAEANBbHOTO Traza. Buisl Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHSA, H3JyuyeHHe. YJlelbHas TeIIOEMKOCTh BemiecTBa. KonmM4yecTBO TEIUIOTHI TPHU
Teronepeaaye.

[Toustne 00 ammabaTtHOM Tmporecce. llepBeii 3akoH TepMomuHaMUKH. [IpuMeHEeHHE TIEpBOTO 3aKOHA
TEPMOJIMHAMUKH K H30mpoueccaM. [ paduueckas nuaTepnpeTanus paboThl rasa.

Bropoii 3akoH TepMoanHamMuki. HeoOpaTuMocTh mpo1ieccoB B IpUpOIE.

TennoBeie MammHbL. [IpuHIUIEI AeHCTBHUA TEIUIOBBIX MamKH. [IpeoOpa3oBaHyst SHEPTHH B TEIJIOBBIX MAlIMHAX.
Koadduuuent noneznoro aerictBusa TemnoBoit MamuHbl. L{ukn KapHo u ero koa@uuueHT MONE3HOro ACHCTBHS.
JKOoJIOTHYECKUE MTPOOIEMBI TETIIOIHEPTETHKH.

Texuuyeckne yCTpoWcTBa W TNpPaKTHYECKOE TNPHMEHEHHE: [BUTATeNlb BHYTPEHHETO CropaHusi, OBITOBOI
XOJIOJWIIBHUK, KOHIUITUOHED.

Lemoncmpayuu

V3meHeHne BHYTpEHHEH SHEPTHH Tejla MPH COBEPIIEHUN PabOTHI: BHUIET MPOOKH M3 OYTBHUIKH IOA ACHCTBHEM
CKAaTOro BO3MyXa, HarpeBaHue d>(pupa B JaTyHHOH TpyOke mTyTéM TpeHus (BuaeomeMoHcTpauus). V3MeHeHue
BHYTpPEHHEH SHEPruu (TeMIepaTyphl) Tena mpu Terionepenade. OnbIT o aguadaTHOMY pacHIMPEHHUIO BO3ayXa (OIBIT
C BO3YIIHBIM OTHHBOM). MoJienin mapoBoii TypOMHBI, ABUTaTeNIsl BHYyTPEHHETO CrOPaHHs, PEaKTHBHOTO JBUTaTEIs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHON TEII0EMKOCTH.

Tema 3. Aecpezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[NapooOpa3zoBanue u koHIeHcanus. Miciapenne u kuneHre. AOCOIOTHAS U OTHOCUTEINIbHAS BIIAXKHOCTH BO3/TyXa.
Hacwimennssrtit map. Y genpHas TeIioTa mapooopazoBaHusi. 3aBUCUMOCTh TEMIEPaTyPhl KUIIEHUS OT JaBIICHHSL.

Teépmoe teno. Kpucrammuieckue n amopdHbIe Tela. AHH30TPOIHUS CBOWCTB KPUCTAILIOB. JKHIKHE KPUCTAILIEI.
CoBpemenHbie MaTepuaibl. [[1aBnenue u kpuctaumsanus. Y einbHas TEIoTa miapineHus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHUUecKHe yCTPOICTBA U MPAKTHYECKOE IPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KATOPUMETP, TEXHOJIOTHU
[OJIyYEHHS] COBPEMEHHBIX MaTE€pPHAJIOB, B TOM YUCJIE€ HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTUU.

Lemoncmpayuu

CBolicTBa HACHIICHHBIX MapoB. KumieHne npu moHmKeHHOM AaBieHuH. CTI0COOBI N3MEPEHNUS BIIAXKHOCTH.

Habmonenre HarpeBaHus ¥ TUTaBIeHUS KPUCTATMYECKOTO BemecTBa. JleMOHCTpaIus KpUCTaIoB.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

M3MepeHre OTHOCUTENLHON BIIa)KHOCTH BO3/1yXa.

Pa3nes 4. DnekTpoanHaMHuKa

Tema 1. Inekmpocmamuka

OnexTpuzanus Tenl. DNeKTpUdeckuid 3apsia. J(Ba Buaa 3JeKTpUUECKHUX 3apsnoB. [IpoBOIHUKH, TUAIEKTPUKHA U
MOJTyTIPOBOJHHUKH. 3aKOH COXPAHEHUS dJIEKTPUUECKOTO 3apsa.

B3aumoneiicteue 3apsmoB. 3akoH Kymona. TouedHbld 3IEKTPUYECKUN 3apsii.  DJIEKTPUUECKOE TIOJIE.
Hanpsx€HHocTh 35ekTpudeckoro mnosid. [IpuHOuN cynepno3uinuu NIEKTPUYECKUX Mosied. JInHuM HanpsokEHHOCTH
3NEKTPUIECKOTO TTOJI.

Pabora cun anextpocrarnueckoro nois. Ilorennuan. Paznocts notennmanos. IIpoBoMHUKN U TUDIEKTPUKH B
3JIEKTPOCTATHIECKOM T0JTe. J(ManeKTpudeckast MpOHUIIaeMOCTb.

Onextpoémiocth. KonmeHcaTop. ONeKTpPOEMKOCTh IUIOCKOTO KOHAEHCATopa. OJHEpPrus 3apsHKeHHOTO
KOH/JIEHCcaTopa.

TexHudeckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTaTHUecKas
3allUTa, 3a3eMJICHHE MIEKTPONIPHUOOPOB, KOHJEHCATOP, KOMMMPOBAIBHBIN anmapar, CTpyHHbII IpHUHTED.

Lemoncmpayuu

VYCTpoiicTBO 1 MPUHIMI ASHCTBUS JIEKTpoMeTpa. B3aumoseiicTBre Ha3IEKTPHU30BaHHBIX Tell. DIEKTPUUECKOe
ToJie 3apsKeHHBIX Tel. [IpOBOHUKH B JIEKTPOCTATHYECKOM IT0JIe. DJIEeKTpoCcTaTHUecKas 3alluTa.

JIVDNEKTpUKH B 3JIEKTPOCTATMYECKOM TI0j€. 3aBUCHUMOCTH 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTtopa OT
IUIOIIA M TUIACTUH, PACCTOAHUSA MEXAY HUMH U JUIJEKTPUYECKOW TPOHUIAEMOCTH. ODHEPTHUs 3apsHKEHHOTO
KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsi



N3mepenne 3meKTpo€MKOCTH KOHEHCAaTOopa.

Tema 2. Ilocmosannwiit 31ekmpuueckuii mok. Toku 6 paznuunsix cpedoax

ONEeKTpUYeCKH TOK. YCJIOBHSA CYIIECTBOBaHMS OJJIEKTPHUUECKOro ToKa. Mcrounukn Toka. Cuia TOKa.
ITocTossHHBIN TOK.

Hampsxenue. 3akon OMa JJ1 y9acTKa IerH.

ONEeKTpUYEecKoe CONMpPOTHUBIEHUE. YAEIbHOE CONpPOTHBIEHHE BellecTBa. IlocnenoBaTensHoe, MapaisenbHoe,
CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB.

Pabora anextpuueckoro Toka. 3akoH Jlxxoyns—Jlenmna. MOIIHOCTh AIEKTPUIECKOTO TOKA.

DNEKTPOABIKYIIAS CHJIA M BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKA. 3akoH OMa JIjisl TIOHOH (3aMKHYTOI)
anexTpuueckoi nenu. Kopotkoe 3aMbIkaHue.

DNEKTPOHHAS] MTPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCThH COMPOTUBICHUS METAIJIOB OT TEMIIEPATYpHL.
CBepXIIpOBOUMOCTb.

OnexTpudeckuil Tok B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHAsE U MPUMECHAsI MPOBOJUMOCTH MOJIYHNPOBOAHUKOB. CBOWCTBA p—n-liepexoa.
[TomynipoBOIHUKOBEIE TPUOOPHI.

DNEeKTPUUECKUN TOK B pACTBOPAX U PacCIUIaBaX AJNIEKTPOIUTOB. DIEKTPOIUTUUECKAS AUCCOLUALUA. DIEKTPOIIU3.

OneKkTpu4ecKuil ToK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monuus. [lnasma.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETpP, PEOCTaT, HCTOYHUKU TOKa,
AJIEKTPOHATPEBATENbHBIE TPUOOPHI, ANEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIH JHO,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOJHUKOBEIHN THOI, TaTbBAHHUKA.

Lemoncmpayuu

W3mepeHue cuiibl TOKa U HAIIPSDKEHUSL. 3aBUCUMOCTD COIPOTUBICHUS HUIUHAPUIECKUX TIPOBOJHUKOB OT AJIUHBI,
IJIOIIAAN TIOTIEPEYHOro ceueHuss U Marepuana. CMEIIaHHOE COEAMHEHHE MPOBOAHUKOB. IIpsAMoe u3zMmepeHue
BIEKTPOABKKYIIEH cuibl. KopoTkoe 3aMbIKaHUE TaIbBAHUUECKOrO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBIICHUS.
3aBUCUMOCTh COIPOTHUBIICHUS METANIOB OT TeMiepaTyphl. IIpoBoauMocTh 3aekTpoauToB. MckpoBod paspsa u
MPOBOIUMOCTh BO3AyXa. OTHOCTOPOHHSSI IPOBOAUMOCTD JUOA.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3yuyeHune CMEaHHOrO COEAMHEHUSI PE3UCTOPOB.

N3mepeHne 31eKTpOABUKYILIEH CHUIIbl MICTOUHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUSI.

Habmonenne snexrponusa.

MesxknpeaMeTHbIe CBS3H

Uzydyenne kypca ¢msuku 6a3oBoro ypoBHsS B 10 Kiacce OCyHIECTBISIETCS C YYETOM COIEpPKATEIBHBIX
MEXIIPEMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpadu ¥ TEXHOIOTHH.

Meoswcnpeomemmvie noHamus, CBI3aHHBIE C N3YYSHNEM METOJIOB HAYyYHOTO TIO3HAHUS: SBJICHHE, HAYYHBIN (haKT,
TUI0Te3a, (pu3nueckas BeIMInuHa, 3aKOH, TeOpHs, HaOII0IeHNe, SKCIIEPUMEHT, MOACITUPOBaHIE, MOIENTh, U3MEPEHHE.

Mamemamuka. pelieHHe CUCTEMBl YpaBHEHWH, NuHEWHas (yHKIuUs, mapaboia, runepOoia, MX rpa@uku u
CBOWCTBa, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKIECTBO, BEKTOPHI M MX MPOEKIIMH HA OCH KOOPJIMHAT, CII0)KEHNE BEKTOPOB.

buonoeua: mexanmdeckoe NBIKEHHE B KUBOW Mpupone, nuddysus, ocMoc, TEIIIOOOMEH KUBBIX OPTaHU3MOB
(BuABI TEIUIONIEpEIaYH, TETIJIOBOE PABHOBECHE), SIIEKTPUIECCKHE SABJICHHS B )KUBOU MIPHUPO/IE.

Xumusi: TACKPETHOE CTpPOEHHE BEIECTBa, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIeCTBa, MOJSpHAs Macca,
TEIUTOBBIE CBOWCTBA TBEPHABIX TEJ, >KUAKOCTEH W Ta30B, JJEKTPUUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOIHTHYECKAs
TUCCOIMAINS, TaTbBaHHKA.

T'eoepagusa: BMaxHOCTH BO3MLyXa, BETPBI, 6apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHME MBM)KEHHWH C WCIOJIB30BAaHHMEM MEXaHHW3MOB, YYET TpEHUS B TEXHHKE,
MOAIITUITHAKH, WCIIONH30BAHUEC 3aKOHA COXPAHCHHUS HUMITYJIhCa B TEXHHKE (pakeTa, BOJOMET W APYTHE), ABUTATEIH
BHYTPEHHETO CropaHus, IlapoBas TypOWHA, OBITOBOW XOJOAWIBHUK, KOHIUI[MOHEP, TEXHOJOTHUHU IOITYy4YCHUS
COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE€ HAHOMATEPHAJOB, W HAHOTEXHOJOTHMH, JJIEKTPOCTATHYECKas 3allHTa,
3a3eMJICHHE  DJIEKTPONPHOOPOB,  KCEPOKC,  CTPYWHBIM  TNPHHTEpP,  DJIEKTPOHArpeBaTelbHbIE  TPUOOPHI,
3JIEKTPOOCBETUTEbHBIE TIPUOOPHI, FalbBaHUKA.

11 KJIACC



Pasnen 4. DjaekTpoaAuHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUA

ITocrossHHbIE MarHUTHl. B3auMoJelcTBUE TMOCTOSIHHBIX MarHuToB. MaruuTHoe mosie. Bexktop MarHuTHOMH
MHAYKUUU. [IpuHOUI Cynepno3uiuyu MarHUTHBIX NoJiel. JIMHUKM MarHUTHON MHAYKUUU. KapTuHa JIMHANA MarHUTHON
WHIYKITAU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarauTHoe Mojie MPOBOAHMKA C TOKOM. KapTuHa NUHUNA MHIYKUMA MarHUTHOTO TOJS JUIMHHOTO MPSMOTO
MPOBOJTHUKA M 3aMKHYTOTO KOJBIICBOTO MPOBOJHHUKA, KaTymKd ¢ TokoM. OmbiT Dpcrena. BzaumoneiicTBue
MPOBOJHUKOB C TOKOM.

Cuna Amrepa, e€ MOAYJb U HallpaBJeHUE.

Cuna Jlopenna, e€ MOIyJib U HampaBieHue. [[BUKeHUE 3apsKECHHOM YaCTHUIIBI B OJJHOPOJTHOM MarHUTHOM IIOJIE.
Pa6ora cuiet JlopeHia.

SIBneHne 3MEeKTpOMAarHUTHOW WHAYKIUH. [[OTOK BekTOpa MAarHUTHOW WHIYKIUHU. DJIEKTPOJBIKYINAsS CHIIA
WHIYKIUU. 3aKOH AJIEKTPOMarHuTHOM nHAyKImuu dapases.

BuxpeBoe anexkTpuueckoe Tojie. OIEKTPOABIDKYINAS CHJIa HWHAYKIMH B IPOBOJHUKE, JBUKYIIEMCS
MOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE.

[Ipasuio Jlenna.

NHayKTUBHOCTS. SIBIEHUE CAMOUHIYKUUU. DAEKTPOABIKYIIAS CUIa CAMOUHIYKLIUU.

DHeprusi MAarHUTHOTO TOJISL KATYIIKU C TOKOM.

DNEeKTPOMAarHuTHOE MOJIeE.

TexHuueckue yCTpOWCTBA H MPAKTUYECKOE TPUMEHEHHUE: IOCTOSHHBIE MArHUTHI, 3JEKTPOMATHUTHI,
3JIEKTPOJBUTATEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUL, HHAYKIIMOHHAS NICYb.

Hemoncmpayuu OnslT Opcrena. OTKIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM TojieM. JIMHUM WHAYKIIUU
MarHuTHOTO moJid. B3aumoseicTBue IByX MpoBOJHUKOB ¢ TokoM. Cuiia Amnepa. JlelictBue cuibl JIopeHa Ha HOHBI
SIEKTpoauTa. SIBneHue snexkTpoMarHuTHOM uHaykuud. [IpaBuno JleHna. 3aBUCMMOCTB ANEKTPOABUKYILIEH CHIIBI
HWHIYKIUU OT CKOPOCTU U3MEHEHHS] MAarHUTHOTO TIOTOKA. SIBICHHE CAaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yueHne MarHuTHOIO MOJIA KaTYLIKU C TOKOM.

UccnenoBanue qeicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

UccnenoBanue ABNEHUS 31EKTPOMAarHUTHOW UHIYKIUH.

Pa3pnen 5. KosieOaHusi u BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHunHvie Koneoanun

Konebartenvnas cucrema. CBoOoaHBIE MexaHWdeckue KoneOaHws. ['apmoHudeckune konebanus. Ilepuon,
4acToTa, aMmIuiuTyga W Qasa koneOaHwit. llpyXWHHBIH MasTHHK. MareMaTHYeCKUd MaATHUK. YpaBHEHHE
rapMOHHYECKUX KoeOanwuii. [IpeBpamienne sHepruu Mpu rapMOHNIECKAX KOJIEOaHUX.

Konebarensubrii KoHTYp. CBOOOTHBIE dJIEKTPOMATHUTHBIC KOJICOaHUS B HUACATBHOM KOJIeOaTeI-HOM KOHTYPE.
AHanorus MeXJIy MEXaHWYeCKUMH W DJIEKTPOMarHUTHHIMH KoneOanmsmu. @opmyna Tomcona. 3aKOH COXpaHEHHS
SHEPTHH B WACATHFHOM K0JIe0aTeThHOM KOHTYE.

[IpencraBnenne o 3aryxarommx KojeOaHUSAX. BwIHyXIeHHble MexaHWdeckwe KonebaHusa. Pe3oHaHc.
BreIHyXA€HHBIE 2IEeKTPOMarHUTHBIE KOJIEOaHMs.

[Tepemennsnii Tok. CHHYCOMTANBHBINA TMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYIHOE H
JIeMCTBYIOIIEE 3HAUCHUE CHUITBI TOKA M HAIPSDKEHUS.

Tpancdopmarop. I[IponszBoacTro, mepemada U MoTpeOICHUE IEKTPHUCSCKON SHEPTHH. DKOJOTHICCKHE PUCKH
TIPH MTPOM3BOCTBE ANMEKTPOIHEPTuH. KynbTypa NCTIOIh30BaHAS IEKTPOIHEPTHH B IOBCETHEBHON KU3HU.

TexHu4eckue ycTpoiicTBa M MPaKTHIECKOE MPUMEHEHHE: dJIEKTPUIECKHI 3BOHOK, TeHEPATOp MEPEMEHHOTO TOKa,
JUHHUH 3JIEKTpoTIepeiad.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoieOaTenbHOW CHCTEMBI (TMPYKUHHBIA WM MaTeMAaTUYeCKHH MAasTHHK).
Hab6nronenne 3aryxarommx konebanmii. MccneqoBanre CBOMCTB BEIHYKICHHBIX Kojebanmii. Habmonenue pezonanca.
CB0OOTHBIE ANIEKTPOMArHUTHBIE KoJeOanus. OCIMIIorpaMmbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUS OT BPEMEHH)
oA 3JICKTPOMArHMUTHBIX KOHeGaHHﬁ. Pe3onanc nIpu IMOCICA0BATCIBHOM COCIWMHCHUU PE3UCTOPA, KaATYIIKH
WHAYKTHBHOCTH U KOHJEHCAaTOpa. MOens INHUH 3JIeKTPOoIepeaayu.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul



HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JUTMHBI HUTHU U MacChl Tpy3a.

HccnenoBanne mepeMeHHOTO TOKa B IIEMH W3 IOCIEIOBATEIBHO COCTUHEHHBIX KOHACHCATOPA, KATYIIKH U
pesucTopa.

Tema 2. Mexanuueckue u 3n1eKmpomazHunHble 60JIHbL

MexaHudecKkue BOJIHBI, yCIOBUS pacmpoctpadenus. Ilepuon. CKopocTh pacrnpocTpaHEHHUS W JIMHA BOJHEI.
[Nonepeunsie 1 npoobHEIC BONHEL. UHTepdepeHnus n nudpakius MEXaHUIESCKAX BOJH.

3Byk. CropocTh 3ByKa. ['poMKkoCTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

ONEKTPOMArHUTHBIC BOJIHBL. Y CIIOBUS U3IMy4YE€HUS 3JICKTPOMArHUTHBIX BOJH. B3auMHas opueHTalusi BEKTOPOB
E, B, V B snektpoMarauTHoM BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, NPEJIOMIICHUE, MOSpU3aIus,
nmudpakius, uaTepdepenius. CKoOpoCcTh AIEKTPOMATHUTHBIX BOJIH.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [[pMeHeHNE 3IEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

[TpuHUMIIBL pagnuOCBsI3U U TeneBUACHUS. Panqnonokanus.

DNEKTPOMArHUTHOE 3arPs3HEHUE OKPYKAIOIIEH CPEIbIL.

Texaudeckne yCTPOHCTBA M MPAKTUYECKOE TNPUMEHEHHUE: MY3BIKAIbHBIE HHCTPYMEHTHI, YJIbTPa3ByKOBas
JIMAaTHOCTHKA B TEXHUKE U MEIUIIUHE, pajiap, PaIUONPUEMHIUK, TEICBU30D, aHTeHHA, Tenedon, CBU-neub.

Jlemoncmpayuu

O0pa3zoBaHue 1 pacIpOCTPaHEHHE MTOTIEPEYHBIX U MMPOIOIBHBIX BOJH. KoseOumomeecs Teo Kak ICTOYHUK 3BYKa.
HaGmonenne oTpakeHHS W TPENOMIICHHS MeXaHWYecKuX BONH. HaOmroneHue wHTephepeHUMu U Iudpaxiuu
MEXaHWYEeCKUX BOJH. 3BYKOBOW pe3oHaHC. HaOmroneHue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIIOH U
4acToTON KojebOaHuii. MccienoBanue CBOMCTB AIIGKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJISIPU3aIlus,
IuQpakus, HHTepdepeHIus.

Tema 3. Onmuxka

leomerpuueckas onrtuka. [IpsMonuHeHOE pacmpocTpaHEHUE CBeTa B OAHOpPOAHOM cpene. Jlyu cBera.
TodeyHblif HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHKI OTpaxkeHUs cBeTa. [locTpoeHne n300paKeHMid B IIIOCKOM 3epKalle.

[IpenoMnenne cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIM TOKaszaTenh mpeiaomieHus. I[lomHoe
BHyTpeHHee oTpakeHue. [IpeaenbHbIi YroJl MOTHOTO BHYTPEHHETO OTPAYKEHISL.

Hucnepcus csera. ClIokHBIN cocTaB Oeoro cera. L[Ber.

Cobuparomyie 1 paccenBaroIIne JUH3BL. ToHKas nuH3a. DOKYCHOE PAacCTOSHWE M ONTHYECKAas CHJIa TOHKOW
muH3bL. [locTpoenne n3o00paskeHNt B COOMPAIONINX U pacCceUBarOMIMX JIMH3aXx. DopMyIia TOHKOH JTMH3EI. Y BelTMYCHHE,
JaBaeMoe JINH30M.

[Ipenenpl NPUMEHUMOCTH T€OMETPUIECKON OTITHKH.

BonnoBas onrtuka. UnTepdepennns ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUSI HAOMIOACHUS MAaKCHMYMOB H
MHUHUMYMOB B HHTEP(EPEHIINOHHOW KapTHHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakunsa ceera. Judpakimonnas pemérka. YciIoBHe HAONIOACHUS TIABHBIX MAaKCHMYMOB IIPH ITaJI€HUH
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

ITonsipuzaius ceeTa.

TexHn4eckue ycTpOHCTBA U MPAKTUIECKOE MPUMEHEHNE: OYKH, JIyTa, (hoToanmapar, IpOeKIIMOHHBIN ammmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIIHOHHAS PEIIETKA, TTOISIPOH/.

Lemoncmpayuu

[IpssMonMHEHHOE pacHpOCTpaHEHHWE, OTpPaKCHWE W TpeiomiieHHe cBera. Omnrmueckme mpuOophl. [lomHoe
BHYTpEeHHee oTpaxkeHue. Moensh cBeToBoaa. McciiemoBanue CBOHCTB H300pakeHMM B TMH3aX. MoAen MHKPOCKOTIA,
teneckona. Habmronenne naTepdepennun cBera. Habmonenne nudpaknmm cBera. Habmiomenue mucriepcuu cBeta.
[Tomy4uenue cexTpa ¢ MOMOIIBIO IpU3MEL. [lomydeHue ciekTpa ¢ MoMOIIbI0 AU PAKITHOHHON peméTku. Habmonenne
MOJISIPU3AIIAH CBETA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenne mokazaTens MpeoMIICHHUS CTeKIIa.

HccnenoBanne cBOWCTB N300paykeHU B TMH3AX.

HaGmronenue qucnepcuu cBeta.

Pa3znen 6. OcHoBBI ClIelIUAJIBbHOH TEOPHU OTHOCUTEIBHOCTH
I'paHnIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHukH. llocTynaTsl cnenMalbHON TEOPUM OTHOCHUTEIBHOCTH:
WHBapUaHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTENFHOCTH DHHINTEHA.



OTHOCHTENHEHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH U COKPAIICHUE JTUHEI.
DHEPrusi ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIEI.
CBs13b MacCHI C SHEPTHEH U UMITYJIBCOM PEIIITUBUCTCKON YaCTHUITBI. DHEPTHS TIOKOS.

Paznen 7. KBanToBas ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Dopmyna [Inanka cBsi3u 3Heprun GOTOHA C €r0 YACTOTOH. DHEPrus U UMIYJIbC (POTOHA.

OtkpeitHe U uccnenoBanue ¢orodpdekra. Onbitel A. . CroneroBa. 3akoHbl QoTOdhdexTa. YpaBHEHHE
OunmTerHa 11 porodpdexta. «KpacHas rpanuna» Gotorddexra.

Jasnenue ceeta. OnbiTel [1. H. JleGenena.

XuUMHUUYECKOE JEICTBUE CBETA.

TexHHuecKre YCTpOWCTBA M TMPAaKTUYECKOE NpUMEHEHHe: (OTOINEeMEeHT, (oTomaTduK, colHeuHas Oartapes,
CBETOMO/.

Jlemoncmpayuu

doToa ekt Ha ycTaHOBKE C IMHKOBOM MIacTHHOM. MccienoBaHe 3akOHOB BHEITHETO POTOdhPEKTa.

Ceeronuon. ComHedHast 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuto o -wyactuu. [lmanerapHas monens aroma.
Ilocrynater bopa. M3nyyenne u nornomenre GOTOHOB IIPH MEPEX0e aToMa C OAHOTO YPOBHS PHEPTrUH HA APYroil.
Bunp! criektpoB. CrieKTp ypOBHEH SHEPTUM aToMa BOAOPOJA.

Bonnossie cBoiicTBa yactui. Bonusl ne bpoiinsa. KopnyckynsipHO-BOIHOBOH Ayaiu3M.

CrioHTaHHOE U BBIHYKJCHHOE U3ITy4CHHE.

TexHuueckre yCTPOHCTBA M MNPAKTHYECKOE NPUMEHEHHE: CHEKTPAIbHBIA aHaiu3 (CIIEKTPOCKOI), Jasep,
KBaHTOBBIH KOMITBIOTEP.

Lemoncmpayuu

Mopens ombiTa Pesepdopma. OmpenencHue NIHHBI BOJTHBI ja3epa. HaOmroneHwe IWHEHYATHIX CIICKTPOB
u3nyudenus. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HaGmronenne muHedIaToro CrieKTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JJOKa3bIBAIOIINE CJI0KHOCTE CTPOSHUS simpa. OTKphITHE pamuoakTuBHOCTH. OnbITH Pesepdopaa
[0 OIpPEIENCHUI0 COCTaBa PAAMOAKTHBHOrO u3iydeHus. CpoiicTBa anbga-, Oera-, ramMma-usiyueHus. BiumsHue
PanMOaKTUBHOCTH Ha KHUBbIE OPIaHU3MBI.

OTkpeITHE TIPOTOHA W HeWTpoHa. HykioHHas monens sapa ['eitzenOepra—lBanenko. 3apsa sapa. MaccoBoe
yucno sapa. M30Tomnsl.

Anbba-pacriay. DJIEKTpOHHBI W TIO3UTPOHHBIM OeTa-pacnan. ['amMma-m3nmydenue. 3aKOH pajMOaKTUBHOTO
pacnaza.

DHeprus CBs3W HYKJIOHOB B siape. Snepusie cuibl. Jledext maccsl sapa.

SnepHble peakuuu. JleleHUe U CUHTES SIED.

Anepusiit peaxtop. Tepmosaepusiii cunTe3. [IpobiemMbl 1 MEPCIEKTHBEI AAEPHON SHEPTETHKH. JKOIOTHIECKUE
ACIEKTBHI SIACPHOI SHEPIETUKHU.

OnemeHTapHbIe YacTHIBI. OTKPBITHE TO3UTPOHA.

MeTtoas! HAOMIOACHUS U PETHCTPALNN dJIEMEHTAPHBIX YaCTHII.

OyHmaMeHTaIbHBIC B3auMOAeUCTBIsI. EMUHCTBO pU3NIecKoi KapTHHBI MUpAa.

TexHu4YecKue yCTpONCTBA U TMPAKTUUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa BuiibcoHa, SiAEpHBIA peakTop,
aTomHasi bomOa.

Jlemoncmpayuu

CYéTYMK MOHU3UPYIOIIUX YACTHILI.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomsi
HccnenoBanne TpeKoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. JneMeHTHI ACTPOHOMUH M ACTPOPUUKHU
OTtarnbl pa3BUTUS acTpOHOMUH. [IpHKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHHE ACTPOHOMUHU.



Bun 3Bé3mH0T0 Heba. Co3Be3nus, sipKue 3BE3/bI, MJIAHETHI, UX BUIUMOE ABIKEHUE.

ConHeyHas cuctema.

Comame. Conmaevnast akTHBHOCTB. McTounuk sHeprun CostHia 1 3BE371. 3BE3/1bI, IX OCHOBHBIC XapaKTEPUCTUKH.
JuarpaMMa «CHeKTpaidbHBIN KJIACC — CBETHMMOCTHY». 3BE3ABI IVIABHOM MOCIENI0BATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTB» JJIS 3BE3] TIIaBHOM MOCIIEI0BATENbHOCTH. BHYTpeHHEe cTpoeHne 3B€31. COBpeMEHHBIE MTPEICTABICHUS O
MIPOUCXOXKJIEHUH 1 3BotoluM CoHIA U 3BE3]1. DTarbl )KU3HU 3BE3I.

Mneunsiit Ilyte — nama [anmaktuka. [lonmoxenue u newxkenue Connma B [amakTuke. Tumsl ramakTHk.
Panuoranaktuku u kBazapsl. UEpHBIE NBIPHI B SApPaX TAIaKTUK.

Bcenennas. Pacumpenne Bceenennoii. 3akon XaO0ma. Pasberanme ramaktuk. Teopus bomnbmioro B3phwiBa.
PenukroBoe uznydeHue.

Maciurabnas cTpyktypa BeenenHoi. Meraranaktuka.

Hepeménnpie mpoOi1eMbl aCTPOHOMHH.

Yuenuueckue nabniooenus

Habnronenust HeBOOpPYKEHHBIM TJIa30M C HMCIIOIB30BAHUEM KOMIBIOTEPHBIX NMPHIIOKEHUH AJsI ONpeaeieHus
MOJIOKEHUS] HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3usl CeBEpHOIO MOMyIApUs U IPKHE 3BE3IBI.

Ha6monenus B teneckon JlyHsl, maner, Mueunoro [lytu.

O0o0maromee NOBTOpPeHUe

Pone ¢u3MKM M acTpOHOMHMHM B SKOHOMMYECKOM, TEXHOJOIMYECKOH, COLMANbHOW W ITHYECKOH cdepax
NEeATEIbHOCTH YeNOBEeKa, pojib U MecTo (M3MKM M aCTPOHOMHHM B COBPEMEHHON Hay4yHOW KapTHHE MHpa, POJib
¢usnueckoir Teopun B (OPMHUPOBAHUH MPEACTABICHUN O (U3NUECKOW KapTHHE MHpPa, MECTO (U3MUECKON KapTHUHBI
MHpa B 00LIEM PALY COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX MIPEACTABICHUH O IPUPOJE.

Me:xknpeaMeTHbIE CBSI3H

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce ocymiecTBIseTcsl ¢ y4€TOM COAepKaTeIbHbIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTuky, OMOJIOTHH, XMMUH, Feorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemnvie nonsamust, CBI3aHHbIE C U3yYEHHEM METOAOB HAYUYHOTO MO3HAHUS: SBJICHUE, HAYYHBIN (aKT,
TUII0TE3a, (pr3ndeckas BeJIMUKMHA, 3aKOH, TeOpHs, HAOI0AEHUE, SKCIIEPUMEHT, MOAEIUPOBAaHUE, MOIEIb, H3MEPEHHE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKHEe (YHKUUHU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M MX MPOEKIUH HA OCH KOOPAUHAT, CIOXKCHHE
BEKTOPOB, IPOM3BOJHBIE 3JEMEHTAPHBIX (PYHKIMH, HNpU3HAKU HOAOOMS TPEyTOJbHHUKOB, OINpEleNiCHHE ILIOIAAN
IJIOCKUX uryp u 00bEMa Tel.

buonozus: snextpudeckue SBICHUS B JKUBOM IpHUpoJe, KosieOaTelbHbIE ABMKEHUS B KHMBOM NpHpOIE,
ONTHUYECKHE ABICHUS B JKUBOW MPUPOJIE, IEUCTBHE Paidalliy Ha )KUBBIE OPTaHU3MBL.

Xumus: CTpOCHHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX Tell, MEXaHW3Mbl 00pa30BaHUs
KPUCTAJUTMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAIIN3.

l'eoepagusa: MarHWTHBIE TONMIOCa 3E€MJIM, 3aJI€KH MAarHUTHBIX PyO, (OTOChEMKA 3eMHOM TOBEPXHOCTH,
MIPEACKA3aHUE 3eMIIETPSICEHUI.

Texnonoeua: TMHAN 3JIEKTPOTIEpeaal, TEHEPATOP MEPEMEHHOTO TOKa, 3JIEKTPOABUTaTeNb, MHAYKIINOHHAS T1€Yb,
panap, paaTuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoHn, CBU-meus, mpoeKIIMOHHBINA anmapar, BOJOKOHHAS OITHKA,
conHedyHas OaTapes.

IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPE/IHEI'O
OBHIEI'O OBPA30OBAHUS

OcBoenne yueOHOro mpeamera «Pu3MKa» Ha ypOBHE cpegHero odOmero oOpa3zoBaHusi (0a30BBI ypOBEHB)
JOJDKHO 00ECTeUYHTh JOCTIDKEHHE CIENYIOUIMX JIMYHOCTHBIX, METAalpeIMETHBIX M HpeAMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaToB.

JIMYHOCTHBIE PE3YJIbTATbBI
JInuHOCTHBIE pE3yNbTaThl OCBOCHMs ydeOHoro mpeamera «®dusnka» IOKHBI OTpakaTh TOTOBHOCTh M
CIOCOOHOCTh O0YYarOIIUXCsl PyKOBOJACTBOBAThCA CHOPMHUPOBAHHONW BHYTPEHHEW MO3MLUEH JMYHOCTH, CHCTEMOHN
LEHHOCTHBIX OpPUEHTAlMH, MO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOLUIMX TPaAMLUUOHHBIM LEHHOCTSIM
POCCHIICKOTO 001IecTBa, paCIIMPEHNUE KU3HEHHOTO OIBbITa M ONBITA JESITETbHOCTH B IIPOLIECCE Pealn3alii OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATENBHON 1EATENBHOCTH, B TOM YHCIIE B YaCTH!



1) rpa:k1aHCcKOro BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKONH TIO3UIIMH OOYyJaIOmerocs KaKk AaKTUBHOTO W OTBETCTBEHHOTO HIICHA
POCCHIICKOTO OOIIECTBA;

MPUHATUEC TPAAUITUOHHBIX 06meqenoseqec1<nx TYMAaHUCTUYCCKUX U ACMOKPATUUCCKUX HeHHOCTeﬁ;

TOTOBHOCTHh BC€CTH COBMCECTHYIO JOCATCIBHOCTHL B HHTEPECAX TIPaKIaHCKOI'O O6HICCTBa, y4aCTBOBaTh B
caMOyTpaBJICHUU B 00pa30BaTEIbHON OpraHu3aIimy;

YMCHHE B3aUMOJICHCTBOBATH C COIUAIbHBIMA WHCTUTYTaMU B COOTBETCTBUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCTINTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHIICKOMN TPaKJaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LHEHHOCTHOE OTHOIICHHE K TOCYAaPCTBEHHBIM CUMBOJIaM, JOCTIKEHUSAM POCCHICKUX YIEHBIX B 001aCTH GU3NKU
U TEXHUKHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEACHUS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPHHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTHPYSACh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B JESATEIFHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIAJIa B TIOCTPOCHHUE YCTOMYNBOTO Oy MyIIEro;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHNE K MUPY, BKIIIOYAst 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO (PU3NMYECKON HaYKe;

5) Tpya0oBOro BocnUTAHMA:

WHTEpeC K pa3iuyHbIM cepam MpodecCHOHATBHON NEesITeNbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON H
TEXHHUKOW, YMEHHUE COBEPIaTh OCO3HAHHBIN BRIOOp OyIymiel nmpodeccuu u pealn30BbIBaTh COOCTBEHHBIC KI3HEHHBIE
TUTaHEI,

TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHHI0 U CaMOOOPa30BaHUIO B OOJNACTH (PH3UKK HA TPOTHKEHUH BCEH
KU3HU;

6) 3K0,10rH4eCcKOro BOCIIUTAHMS:

c(hopMHPOBAHHOCTH IKOJIOTHIECKOH KYIBTYPHI, OCO3HAHHE TTT00ATHHOTO XapaKTepa 3KOJOTHIECKUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBJIEHUE JIEUCTBUN B OKpY’Karollled cpelie Ha OCHOBE 3HAHUA IIeJiel yCTOMYMBOTO
Pa3BUTHS YEIOBEYECTBA;

paciImpeHyre OmbITa AeITeIbHOCTH YKOJIOTHYECKOI HAIPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUH 110 (hH3HKE;

7) IEeHHOCTH HAYYHOI'0 O3HAHMS:

c(hopMHPOBaHHOCTP MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS (DH3MUECKO
HayKH;

OCO3HaHWE IEHHOCTH HAy4YHOW [esATeNbHOCTH, TOTOBHOCTh B TPOIECCe W3yYeHUS (DH3WKH OCYIIECTBISTH
IMPOCKTHYIO U UCCIIEAOBATCIIBCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIC.

METAHNPEJIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeiicTBus:
CaMOCTOSITEILHO (hOPMYJIMPOBAThH M aKTYyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OMpPENIEIATh eNU ASTENbHOCTH, 3aaBaTh apaMeTPhl U KPUTEPUH UX JOCTUKCHUS;
BBISBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NYCCKUX SBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIIEMBI C YYETOM aHAM3a UMCIOIIUXCS MaTePUAIEHBIX U HEMAaTEPHAIBHBIX
pecypcos;
BHOCUTH KOPPCKTUBBI B JCATCIBHOCTb, OLCHUBATHL COOTBCTCTBUC PE3YJIbTATOB LCIAM, OIICHUBATH PHCKU
HOCJ'ICILCTBI/If/i JACATCIIBbHOCTH,
KOOPIMHHUPOBAaTh M BHIMOJNHATH pabOTy B YCIOBHSAX pEajbHOTO, BHUPTYyaJbHOTO M KOMOWHHPOBaHHOTO
B3aUMOJICUCTBUS;
Ppa3BUBATh KPCATHUBHOC MBIIIIJICHUC ITPU PECIICHUHN ) KU3HCHHBIX HpOGHCM.
Ba3oBble ucciaenoBarTebcKkue AeCTBHS:
BIIQ/ICTh HAYYHOH TEPMHUHOJIOTHEN, KITFOUEBBIMY MMOHITHAMA U METOIaMU (U3NIECKON HAYKH;



BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEA0BATENLCKOM U MPOEKTHOM JesITETFHOCTH B 00J1aCTH (PU3UKHU, CHOCOOHOCTHIO
U TOTOBHOCTBIO K CaMOCTOSITEIILHOMY ITOMCKY METONOB pelleHHs 3aaad (U3NUECKOTO COJICpKaHUs, MPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHUS;

BIIA/IETh BUAAMHU ACATEIHHOCTH IO IOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIlH, MPeoOpa3OBaHHUIO H
MPUMEHEHUIO B PA3JINYHBIX YYEOHBIX CUTYAIUIX, B TOM YHCIIE TIPH CO3/IaHUH Y4eOHBIX IPOCKTOB B 001aCTH (PU3KKH;

BBISIBIISITh IIPUYMHHO-CIICJCTBEHHBIE CBSI3U U AKTYaJIM3MPOBATh 3aJady, BBLIBUraThb TUIIOTE3y €€ pELICHMUS,
HAaxOJUTb apryMEHTBI JUIsl I0Ka3aTebCTBA CBOUX YTBEPXKICHUMN, 33/1aBaTh TapaMEeTPbl U KPUTEPUHU PELLCHNUS;

AQHAJIIM3UPOBATH [IOJYUYEHHBIE B XOJ€ PEILICHU 3a[a4l Pe3yJIbTaThl, KpPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTS,
[IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBHUTH U (pOpMyIHPOBATH COOCTBEHHBIE 3a]]a4 B 00pa30BaTeIbHOM JEATEIbHOCTH, B TOM YHCIIE TIPH N3yUYCHUN
¢bu3NKwy;

JIaBaTh OLEHKY HOBBIM CHTYyallUsIM, OLICHUBATH MPHOOPETEHHBIH OTIBIT;,

YMETh IEPEHOCUTH 3HAHUS 10 (PU3KKE B MPAKTHUYECKYIO 00JIaCTh )KU3HEACATEBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIATaTh OPUTHHAIbHBIC TOAXO/ABI U PELICHUS;

CTaBHUTH MPOOJIEMBI U 33a7ja4Hl, JOMYCKAIOIINE aJbTePHATUBHbIC PELICHUSI.

Padora ¢ nundopmanueii:

BJaJeTh HaBBIKAMH MOJyuyeHHs HHGOpManUU (PU3NYECKOTO COAEP)KAHUSA M3 HCTOUYHMKOB DPAa3HBIX THIIOB,
CaMOCTOSITETbHO OCYLIECTBIATH OUCK, aHAJIN3, CHCTEMATU3ALMI0 U HHTEPIPETALMIO HH(OPMALIUU Pa3IHYHbIX BUAOB
1 GOpM IpeACTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HHPOPMALIUH;

WCIIOJIB30BaTh CPEACTBa WH(POPMALUOHHBIX MU KOMMYHHKALIMOHHBIX TEXHOJIOTHH B pEIICHHHM KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX U OPTaHU3aIlMOHHBIX 337134 ¢ cOONI0/IcHHEM TpeOOBaHUN 3PrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pecypcocOepekeH s, MPABOBBIX U STHYECKUX HOPM, HOPM HH(POPMALMOHHON 0€30MacHOCTH;

COo3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEPKAHMS B Pa3sIMUHBIX opMaTax ¢ yu€TOM Ha3HayeHUs MH(oOpManuu U
LIEJICBOH ayAUTOPHH, BBIOMPAst ONTUMAJIbHYIO (GOPMY MIPEIACTABICHUS U BU3YaIH3aLUH.

KoMMyHHKaTHBHBIEC yHHBepcaJIbHbIE y4eOHbIe JelCTBUA:

OCYILECTBIISTH OOIIEHHE Ha YpOKax (PM3UKH U BO BHE-YPOUHOH JESTENbHOCTH;

pacIio3HaBaTh NPEIIOCHUIKH KOH(QIUKTHBIX CUTYalUil U CMArYaTh KOH(JIUKTHI;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHHON U MHANBHUYaJbHOU PabOTHI;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX NEHCTBUM ¢ y4ETOM OOILMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO
4JIeHa KOJUIEKTUBA,

IMpuHUMAaTh LEJIN COBMECTHOU OCATCIIBHOCTH, OPraHU30BBIBATH W KOOPAHWHHUPOBATH IIGﬁCTBI/If[ no eé
JOCTHKEHHIO: COCTABIIATH IIJIaH JIeHCTBUH, PACIPEAEIIATh POJIM C YIETOM MHEHHH Y4aCTHUKOB, 00CYXIaTh PE3yJIbTAThI
COBMECTHOU paboTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIAJa M Ka)KAOTO yYaCTHUKA KOMaH[bl B OOIIMH pe3ybTaT 1o pa3paboTaHHBIM
KPHUTEPHUSIM;

IpeasaraTb HOBBIE IIPOCKTHI, OICHUBATh HAEU C MO3MLUM HOBH3HBI, OPUTMHAIBHOCTH, NPAKTHIECKOM
3HA4YUMOCTH;

OCYILECTBIISITh MO3UTHUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIMAX, MPOSBIATH TBOPUYECTBO U
BOOOpa)KeHHE, OBITH HHUITNATHBHBIM.

PeryasiTuBHble yHUBepPCcAJbHbIE YueOHbIE eiiCTBUSA
Camoopranusanmus:
CaMOCTOSITETIbHO OCYIIECTBIISITh IO3HABATEIILHYIO JISSATEIBHOCTh B 001aCTH (PU3UKU U aCTPOHOMHUH, BBISIBIISATH
npoOJIeMBbl, CTaBUTH U (OPMYJINPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATEJIBHO COCTaBSAITh IUIAH PELICHUS PACUETHBIX W KAYECTBEHHBIX 3a/ay, IUIAH BBIIOJHEHUS
MPAKTHYECKON pabOTHI C yIETOM UMEIOIINXCS PECypPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAIIOYTEHHIA;
JIaBaTh OI[EHKY HOBBIM CHUTYAIIHSIM;
pacmupsTh paMKH Y4e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX HMPEAIOYTEHUH;
JIeTaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHIE;



OLICHUBATH MPHOOPETEHHBIH OTIBIT;,

croco0cTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO 3PYIUINN B 00JacTH (U3UKH, TIOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBINA 1 KYJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUHMOHAJILHbI HHTE/JIEKT:

JlaBaTbh OLIEHKY HOBBIM CHUTYalUsSIM, BHOCUTb KOPPEKTHUBBI B JEATENBHOCTb, OLEHUBATH COOTBETCTBHE
pPe3yabTaTOB LIEISAM;

BJIaJIeTh HAaBBIKAMH TO3HABATEIbHOM peIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX ACHCTBHH M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

WCIIOJIb30BaTh NPUEMBI peIICKCHH AJIsl OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX IIPYU aHAIU3E PE3YJILTATOB ACITEILHOCTH;

NPUHUMATE ce0sl, HOHUMasi CBOM HEJJOCTATKU M JOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX IIPYU aHAIU3€E PE3YJILTATOB ACITEIHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO JPYIUX Ha OMINOKH.

B mpornecce mocTkeHHsI TMYHOCTHBIX PE3YJILTATOB OCBOEHHSI NMPOrPaMMBI 10 (PHU3MKE IJisi YPOBHS CPEIHETO
obmero o0pa3oBaHHMs y OOYYalOLIMXCSl COBEPLICHCTBYETCS SMOLMOHAIBHBIA WHTEIEKT, HpEeANoaralni
c(OpPMHUPOBAHHOCTB:!

CaMOCO3HaHMS, BKIIOYAIOIIET0 CIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAILHOE COCTOSHHUE, BUIETh HAIIPABICHUS
pasBUTHSI COOCTBEHHOM SMOLMOHABEHOH cepbl, ObITh yBEpEHHBIM B ce0e;

CaMOpEryJIMPOBAaHMs, BKIOYAIOUIETO CAMOKOHTPOIIb, YMEHHUE IPUHUMATL OTBETCTBEHHOCTD 3a CBOE IIOBEICHHUE,
CIOCOOHOCTh alalTUPOBATHCS K IMOLIMOHATIBHBIM U3MEHEHUSIM U TIPOSBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPCHHEM MOTHBAlLMU, BKJIIOYAKOLICH CTPEMIICHHE K JOCTIKEHUIO LEIH U YCHeXy, OINTUMU3M,
WHUIMATHBHOCTh, YMEHUE AEHCTBOBATH UCXOMS U3 CBOMX BO3MOYKHOCTEH;

SMIIaTHH, BKIIOYAIONIEH CHOCOOHOCTH MOHMMATh SMOLHOHAIBHOE COCTOSHUE APYTHX, YUUTHIBATH €0 IpHU
OCYILIECTBJICHUH OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLICHUS C APYTUMH JIIOJbMH, 3a00TUTHCS,
MPOSIBJISATH UHTEPEC U pa3peliaTh KOH(QIUKTHL

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuns B 10 Kiaacce TpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE [OJDKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTH Y OOYHAIOMIUXCS YMEHHIHA:

J€MOHCTPUPOBATH Ha IIPAIMEpax poiib U MecTo (GU3NKH B (POPMHUPOBAHMH COBPEMEHHOMN HAyYHOW KapTHHBI MHDA,
B Pa3BUTHM COBPEMEHHOM TEXHUKH U TEXHOJIOIUH, B IPAKTUYECKON JAESTEIBHOCTH JIFOACH;

YUHUTHIBATh TPAHULBI PUMEHEHHUS HM3YUYEHHBIX (H3UYECKHX MOJeNel: MaTepuaibHas TOYKa, WHEPIHaIbHas
cucTeMa oTcuéra, aOCOIIOTHO TBEPAOE TENO, WACATBFHBINA Ta3, MOJENN CTPOSHHS Ta30B, )KHIKOCTEH W TBEPHABIX TeEI,
TOYEYHBIHN JEKTPUIESCKHIH 3aps] P peIIeHnH (PU3NIECKUX 3a/1a4;

pacro3HaBath (pU3UIECKUE SABICHUS (TIPOIECCHI) M OOBSICHATH X Ha OCHOBE 3aKOHOB MEXAHHUKH, MOJICKYJISIPHO-
KHHETUYECKOH TEOPHH CTPOCHUS BEUIECTBA M JIEKTPOAMHAMUKN: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHEHHOE
NIBUKEHHWE, CBOOOMHOE TMajeHue TeJ, IBIKEHHE I10 OKPY)KHOCTH, WHEpIUs, B3auMojehcTBHe Ten, nuddysus,
OpOYHOBCKOE [IBIKEHHE, CTpPOEHHE >KHIKOCTeW © TBEPABIX Tell, W3MEHeHHe OO0bhEMa Ten MpH HarpeBaHUU
(oxyakJIeHU ), TEIUIOBOE paBHOBECHE, HCIIApEHUE, KOHACHCAIHS, TUIaBJIeHNe, KPUCTAJUIN3allls, KUIIEHNE, BIaXKHOCTD
BO3/yXa, TOBBIIIICHNE AaBJIEHUS ra3a Mpy €ro HarpeBaHWHU B 3aKPBITOM COCYIE, CBSI3b MEXTy MapaMeTpaMy COCTOSTHHS
rasa B M30Ipoleccax, dJIEKTPU3aLUs Tell, B3AUMOJIEICTBHE 3apsI0B;

OTIMCHIBAaTh MEXAaHMYECKOE JBIKEHHE, UCMOB3YS (PM3NYECKHe BEJIMYMHBI: KOOPAWHATA, MyTh, MEpeMEIICHHE,
CKOPOCTb, YCKOpEHHE, Macca Teja, CHiIa, UMIYJIbC Teja, KHHETH4YecKas HHEprus, IOTCHIWANbHAs SHEpPTHs,
MexaHrn4ecKkas paboTa, MeXaHHMYecKas MOIIHOCTb; IPH OMHUCAHWM IMPaBHJIBHO TPAKTOBATh (DM3MUECKUH CMBICIH
UCIIOJIb3YEMBIX BEJMYWH, UX O0O03HAYEHHS U CJMHUIBI, HAXOMUTh (HOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (H3HUYECKYIO
BEJIMYMHY C IPYTUMH BEJIUYNHAMM,

OTIMCHIBaTh M3yYEHHBIE TEIUIOBBIE CBOICTBA TEN W TEIUIOBBIE ABIICHUS, HCIONB3Yd (PU3MUECKHE BEITMYMHBIL:
JaBJeHHE Ta3a, TeMmIepaTypa, CpenHss KHHETHYecKas OJHEeprus XaoTHYECKOro  JBIDKEHHS  MOJIEKYyJ,
CpeIHEKBapaTHYHas CKOPOCTb MOJIEKYJ, KOJMUYECTBO TEIUIOTHI, BHYTPEHHSAS dHEPTrHs, padoTa rasza, KodQQpHUIUEHT
MOJIE3HOTO ACHCTBHSA TEIUIOBOTO ABUTATEIS; IPH OMMCAHUH NPABUIBHO TPAKTOBATH (DU3NUECKUIN CMBICI UCTIONB3YEMBIX



BEJIMYMH, NX 0003HAYECHHUS U €IMHUILIBI, HAXOTUTH (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETMUNHY C IPYTHMH
BEJTMYMHAM;

OTIHCHIBATh U3YYEHHbIE SJIEKTPUYECKHE CBOWCTBA BEIIECTBA U JIEKTPHUUECKUE SBJICHHS (IIPOIECCHI), UCIIONb3YS
(m3rYecKre BETMYWHBI: IIIEKTPHUECKUIN 3apsl, NEKTPUUECKOE IoJIe, HAMPSHKEHHOCT MO, MOTEHINAal, pa3HOCTh
MMOTEHIINAJIOB; TIPH OMUCAHNUY TIPABMIIBHO TPAKTOBATh (PU3NYECKHUI CMBICI NCIIOIB3yEeMBIX BETHYUH, UX 0003HAUEHUS U
€IMHUIIBL;, YKa3bIBaTh (QOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJTHYMHY C APYTHMHU BEJTMUMHAMU;

aHaJM3UPOBaTh (HU3MUYECKHE IMPOLECCHl W SBICHUS, HCHONB3YS (U3NUECKHE 3aKOHBl M TPUHLIMUIBL 3aKOH
BcemupHOro tarorenus, I, II u III 3akonel HelOTOHA, 3aKOH COXpaHEHUs MEXAHUYECKON 3HEPIUH, 3aKOH COXPAHEHUS
HMMITYJIbCa, MPUHIMI CYNEpPIIO3UIUKN CHJI, IPUHLUI PABHONPABHUS MHEPIMAIBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-
KMHETHYECKYIO TEOPHIO CTPOCHHS BEILIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEJHEH KMHETHYECKOW SHEPruH TEIUIOBOTO
IBIDKCHHS MOJIEKYJl C a0CONIOTHOH TeMIlepaTypoi, TepBbIii 3aKOH TEPMOAWHAMHKH, 3aKOH COXPaHEHHUs
AIIEKTPUIECKOTO 3apsija, 3akoH KyioHa, mpu 5TOM pa3nuyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE
BBIpaXX€HHE U YCJIOBUs (TpaHHULIbl, 0071acTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IPUHIIMITEI ISHCTBUS MAIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB; Pa3iuyuaTh YCIOBHS
nx 0e30IacHOTO UCTIONB30BAHMUS B TOBCEHEBHOW )KU3HHU;

BBINOJTHATD SKCIIEPUMEHTHI 110 UCCIEJOBaHUIO (PU3NUECKUX SBJICHUI M IPOLIECCOB C UCTIONB30BAaHUEM MPSIMBIX
1 KOCBEHHBIX H3MEPEHUH, TpH 3TOM HOpMYIHPOBATH MpoOieMy/3aady U THIIOTE3y y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTAHOBKY M3 MPEJIOKEHHOT0 000pYJ0BAaHHS, IPOBOAUTH OMBIT U JOPMYJIUPOBATH BHIBOJIBL;

OCYILIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHS (PU3MUYECKUX BEIMYHMH, [IPU 3TOM BBHIOUPATh ONTHUMAJIbHBIHN
Coco0 M3MEPEHUsI U HCIIOIb30BaTh U3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEH N3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH MEXAy (U3NUYECKUMH BEMUYMHAMHU C HMCIIOJBb30BAaHUEM NPSMBIX M3MEPEHUH, NpU
3TOM KOHCTPYHPOBATh yCTAaHOBKY, (GPUKCUPOBATH PE3yIbTAaThl OJTYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH B BUJIC
TabIHL ¥ rpauKOB, AeJaTh BHIBOJBI 10 pe3yJIbTaTaM HCCIICAOBAHNUS;

co0moaaTe npasuia 0e30MacHOro TpyJa MpU MPOBEACHUH MCCIENIOBAaHUHI B paMKax y4yeOHOTrO SKCIIEpUMEHTA,
y4eOHO-UCCIIeIOBATENILCKOM W TMPOEKTHOM JESTENbHOCTH C HCIOJIb30BAaHHMEM H3MEPUTENBHBIX YCTPOMCTB U
mabopaTopHOT0 000PYAOBaAHUS;

pematb pacu€THble 3aJadd C SBHO 3aJaHHOM (U3MUYECKOH MOJIENbI0, HCIONb3Yys (U3MUYECKHE 3aKOHBI U
MIPUHIMIIEL, HA OCHOBE aHAJIM3a YCIOBHUS 3a7auyl BBIOUPATh (PU3NUECKYIO MOAENb, BRIACIATh (PU3HUECKUE BENUIUHBI U
(dopmynbl, He0OOXOANMBIE Ul €€ peIleHHs, TPOBOIUTH PAacu€Thl U OLCHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYECHUS
(u3NUeCKON BEIINUKHBL;

pemaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO LIEMTOYKY PACCYKICHUN C OIOPOMH
Ha U3y4CHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (hU3NUECKHE SBICHUS;

HCIIOJIb30BaTh NPH PEIICHUH Y4eOHBIX 3afad COBpPEMEHHble MH()OPMAIMOHHBIE TEXHOJOIMH [UIs IIOWCKA,
CTPYKTYpPUPOBAHUS, UHTEPIPETALMN 1 IPEACTABICHUS yueOHOU 1 HAyYHO-TIOMYJIIPHON HH(pOPMaLMH, TOTyYSeHHOU U3
Pa3In4HbIX UCTOYHUKOB, KDUTUYIECKU aHATU3UPOBATh MI0Iy4aeMy0 HHPOPMALHIO;

IPUBOIUTH IPUMEPHI BKJIAZA POCCHUICKHUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OObSCHEHUE
MIPOLIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTUE TEXHUKH H TEXHOJIOTUH;

HCTIOJIb30BaTh TEOPETUUECKUE 3HAHU 110 (PU3KKe B IOBCEIHEBHOM JKU3HU U1 o0ecTiedeHus1 0€30MacHOCTH IpU
oOpamieHnn ¢ npudopaMM W TEXHHYECKUMH YCTPOWCTBAMH, IUIA COXPAHEHUS 3HO0POBbS U COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEIECHUS B OKPYIKAIOIIEH CpeLE;

paboTaTh B TpyHIe C BBIIOJHEHHUEM pPAa3IMYHBIX COLHUAJIbHBIX pOJIEH, IJIaHUPOBAaTh pPalbOTy TPYIIIBL,
palMOHANBHO PACHPEAETATh OOS3aHHOCTU U IUIAHWPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX CUTYaLUsX, aJeKBaTHO
OLIEHMBATH BKJIAJ KaXKAOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHHE PACCMaTPUBAEMOI TpOOIEMBI.

K konmy oOyuenus B 11 Kkjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpPa)aTh
c(OpMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHHIA:

JI€MOHCTPUPOBATH Ha IIPHIMEpax poJib U MecTo (GU3NKH B (POPMHUPOBAHMH COBPEMEHHOMN HAyYHOU KapTHHBI MHPAa,
B Pa3BUTHUU COBPEMEHHON TEXHMKH M TEXHOJIOTHH, B MPAKTUYECKON NIEATEIIbHOCTH JIIO/IEH, 11E€IOCTHOCTh U €UHCTBO
(m3rIecKol KapTHHBI MUPA;

YYHUTHIBATh TPAHUIBI MPUMEHEHUS M3YUYEHHBIX (PM3NYECKUX MOEJEH: TOUEHHBIN ANEeKTPUUECKAN 3apsam, JTyd
CBETa, TOYCYHBI WCTOYHWK CBETa, SJIEpHAs MOJETh aToMa, HYKJIOHHas MOJEIh aTOMHOTO spa TPH pPEIICHUH
(bm3udeckux 3amay;

pacro3HaBaTth (U3NYECKUC SBICHUS (IPOIECCH) U OOBACHATh MX HAa OCHOBE 3aKOHOB 3JICKTPOIWHAMUKH H
KBAaHTOBOM (DM3HMKH: 3JICKTPUYECKasl MIPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE NEHCTBUS TOKa,



B3aMMOJICHCTBIE MarHUTOB, DJICKTPOMArHUTHAS WHIYKIWsS, NEHCTBHE MArHUTHOTO TOJS Ha MPOBOAHUK C TOKOM U
JBIDKYIIAHCS 3apsijl, SJICKTPOMArHUTHBIE KOJIe0aHUsl U BOJHEI, MPSIMOJIMHEHHOE paclpoOCTpaHEHUE CBETa, OTPaKEHHE,
nperoMiieHre, HHTepepeHius, Tppakius 1 NOJIpU3alHs CBeTa, TUCIIepchs cBeTa, GoTodnekTpudeckuii apdert
(poroaddexr), cBeTOBOE MaBICHHE, BO3HUKHOBCHHME JIMHEHUYATOrO CIIEKTpa aroMa BOJOPOJAa, ©CTECTBEHHAs U
HCKYCCTBEHHAs paINOAKTUBHOCTD;

ONMCHIBaTh HM3y4YCHHBIC CBOMCTBA BellecTBA (MIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHE, DICKTPHUECKYIO
MPOBOJMMOCTh PA3JIMUHBIX Cpel) U DICKTPOMArHUTHBIE SIBICHHS (IPOLECCHI), MCIONb3ys (pr3ndYeckue BENUYMHBI:
JIIEKTPUYECKUN 3apsl, CWJIa TOKa, DIEKTPUYECKOE HaNpsHKEHUE, DSIEKTPHYECKOE CONPOTUBICHUE, DPa3HOCTb
MOTEHIIMAIOB, MIEKTPOJIBIKYILAS CHIIA, padOTa TOKA, MHAYKIHMS MarHUTHOTO ITOJisi, cwiia Ammepa, cuia JlopeHia,
WHIYKTHUBHOCTh KAaTYIIKH, SHEPrHs SJEKTPHYECKOr0o W MAarHUTHOTO TMOJIeH, Mepuoj M yacTtoTa KoneOaHuil B
KoJIe0aTeIbHOM KOHTYPE, 3aps/ U CHJIa TOKa B IPOLIECCE TApPMOHUYECKUX JICKTPOMATHUTHBIX KOJeOaHul, poKycHOe
paccTosiHUEe W ONTHYECKas CHJia JIMH3BI, IPU OMHCAHWU MPABUIBHO TPAKTOBATh (PM3MUECKUA CMBICI HCHOIb3YEMBIX
BEJIMYHMH, WX OOO3HAYEHWS W €AMHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOIIUE AaHHYIO (HU3MUYECKYIO BEIHUYUHY C
JIPYTUMU BEJIMYUHAMU;

OINMCHIBATh W3yUCHHBIC KBAHTOBBIC SIBICHHS M IPOLECCHl, HMCHOJB3Ys (U3NUECKHE BEIUYMHBI: CKOPOCTD
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 9aCTOTA CBETA, SHEPTHs U UMIYJIbC HOTOHA, IEPUO] MOTypaciaaa, SHEpTrus
CBSI3U aTOMHBIX SJI€p, IPU ONMHCAHUHM IPABWIBHO TPAKTOBATH (DU3UUECKUH CMBICH HCHOJNB3YEMBIX BEIHYHMH, HX
0003HAUYEHUs] W EAWHHLBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME AAHHYIO (H3MYECKYIO BEIMYMHY C JAPYTHMH
BEJIMYMHAMH, BEIYMCIISATH 3HAYCHUE (DU3UUYCCKON BEITHYUHBL;

aHaJIM3UPOBaTh (PU3NUECKUE MPOLECCHl U SIBICHUS, UCIOb3Ysl (PU3MYECKHE 3aKOHBI M MPUHIMIBL 3aKk0oH OMa,
3aKOHBI TIOCJIEAOBATEIBHOTO M MAapayIebHOTO COEAWHEHMs MPOBOJHHMKOB, 3akoH Jlxoyns—Jlennma, 3akoH
3JIEKTPOMArHUTHOW MHAYKLUH, 3aKOH MPSMOJIMHEHHOTO PacnpoCTpaHEHHs CBETA, 3aKOHBI OTPAKECHUsI CBETA, 3aKOHBI
NpeJIoMIIEHHs CBETa, ypaBHeHHE OJWHIUTeiHa A GoTodddeKTa, 3aKOH COXpaHEHHs] SHEPIHH, 3aKOH COXPaHEHHS
HMITYJIbCa, 3aKOH COXPaHEHUS 3JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXpaHEHHUs] MacCOBOTO YHUCia, MOocTynarsl bopa, 3akon
PanMoaKTUBHOTO pacmaja, Ipy 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIpaKEHHUE
1 ycnoBus (TpaHHIbl, 00JacTH) MPUMEHUMOCTH;

OTIpENEeNATh HANPaBICHHE BEKTOPa MHIYKIIUH MAarHUTHOTO TOJISl IIPOBOJHHUKA C TOKOM, CHJIBI AMITEpa U CHIIBI
JlopeHua;

CTPOWTH U OIUCHIBATh N300pakeHUE, CO3AaBaeMOe IIOCKUM 3epKajioM, TOHKOM JTMH30M;

BBITIOHSTH 3KCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PM3UYECKUX SBIEHUI U MIPOIECCOB C MCIIOIB30BAHUEM TPSIMBIX
1 KOCBEHHBIX H3MEPEHUI: IPH TOM POPMYITHPOBATH MPOOIIeMy/3aauy ¥ TUTIOTE3Y yUeOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEATI0KEHHOT0 000pyI0BaHuUsI, TPOBOJUTE OIBIT U ()OPMYITUPOBATH BHIBOJIBI,

OCYIIECTBIISITh MPSMBbIE U KOCBEHHBbIE M3MEpeHUS (DU3MUYECKUX BEIMYMH, TP 3TOM BHIOMPATH ONTHUMAIbHBIN
croco0 U3MEPEeHHUs U HCIIOJIb30BaTh N3BECTHBIE METO/IbI OIIEHKH IOTPEIIHOCTEeH N3MEPEHU;

WCCIIEIOBATh 3aBUCHMOCTH (U3UYECKHX BEIMYMH C HCIOIB30BAHUEM TMPSIMBIX HM3MEPEHUH: TpPH STOM
KOHCTPYHPOBATh yCTAHOBKY, (DMKCHPOBATh PE3YJIbTAThl TMOIYYCHHOH 3aBHCHMOCTH (MU3WYECKHX BEIWYHH B BUJEC
TaOIUI ¥ TpahuKOB, AeTIaTh BEIBOJBI IO PE3yIbTaTaM MCCIIEIOBAaHNUS;

coOIro1aTh MpaBmiia 6e30MacHOTO TPy/Aa TMPU MPOBEIEHUH HCCIEIOBAaHUN B paMKax y4eOHOTO IKCIIEpUMEHTa,
y4e0HO-MCCIIEZIOBATENbCKOW W TPOEKTHOW MEATENbHOCTH C WCIIOJNIB30BaHHEM W3MEPHUTEIbHBIX YCTPOHCTB U
J1a00paTOPHOTO 00OPYAOBAHHS;

pemats pacuéTHbIE 3ala4d C SBHO 3aJaHHON (DM3MUYECKOW MOJENbI0, HCIONB3Ys (PU3MUYecKne 3aKOHBI U
TIPUHIIMITEL, HA OCHOBE aHallN3a yCIOBHS 33a4d BEIOMPATh (PH3MUECKYIO MOJIENb, BEIICTATh (PU3NIECKHE BETUINHBI H
(hopMyIel, HEOOXOMUMBIE s €€ pelIeHus, MPOBOANTh PACUYETHl W OIEHHBATH PEAThbHOCTH MOTYyUYEHHOTO 3HAYCHUS
(u3nYecKOr BETHYUHBL;

pemarb KauyecTBEHHBIE 33a]]au: BHICTPAUBATh JIOTHYECKH HEMTPOTHBOPEUHBYIO IIETIOYKY PACCyKICHUH C OMOpOH
Ha M3y4CHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS,

WCIOJIb30BaTh MPH pEIICHHH YYEOHBIX 3a7ad COBpPEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHU JUIs TOWCKA,
CTPYKTYpPUPOBAHUS, MHTEPIIPETAINH U MTPEJICTABICHUS YIeOHOW U HAYYHO-TIOMYJIIPHOH UH(DOPMAIIHH, TOTyYSeHHOH U3
Pa3IMYHBIX HCTOYHUKOB, KDUTHYECKU aHATH3UPOBATH MOTYyYaeMy0 HHPOPMAIHIO;

OOBSICHATh TPUHIIMIBI JICHCTBUS MAalIWH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, Pa3liMuaTh YCIOBUS WX
0€301acHOT0 UCIIONB30BAHMUS B TOBCEJHEBHOW YKU3HU;

MIPUBOJUTH MIPUMEPHI BKJIa/la POCCHACKHUX M 3apyOeKHBIX YUEHBIX-(DM3UKOB B pPa3BUTHE HAYKH, B OOBSICHEHHE
MIPOIIECCOB OKPYKAOIIETO MHPA, B Pa3BUTHE TEXHUKHN U TEXHOJIOTHH;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSI 110 (PU3MKE B TIOBCETHEBHOM KU3HH ISl 0OecTieueHMs 0€30MacCHOCTH PH
oOpamieHUn ¢ TpUOOpaMH W TEXHUYECKUMHU YCTPOWCTBAMH, U COXPAHEHHUS 3M0POBbSI U COOJIOACHUS HOPM
3KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpenie;

paboraTh B Tpylie C BBITOJHEHUEM pa3IMYHBIX COIHUANBHBIX pOJICH, IJIaHUPOBATh PaOOTy TPYIIIbL,
paIOHANBHO paclpenesaTh 00SI3aHHOCTH W TUIAHHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CHUTYaIMAX, aJ€KBaTHO
OLIEHHMBATH BKJIAJ KaXXI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pACCMaTPUBAEMOH TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1

HaumeHoBaHue pa3/ieioB U TeM

NporpaMmbl

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Hroro o pasaeny

Pa3zgen 2. MEXAHUKA

2.1

2.2

23

Kunematuka

Jnaamuka

3aKOHBI COXPAHCHUS B MCXAHUKCE

Nroro no pazaeny

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1

3.2

33

TEOPHUH

OCHOBEI TEPMOIAUHAMUKN

ArperaTHbIE COCTOSIHHS BEIIECTBA.

®Da3oBbI€ MEPEXOIBI

KoanuyecTBO 4acoB

Bcero

2

18

8

10

KonTpoJsbHbIe
padoTbI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b£72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
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

Htoro no pazaeny

Pa3nen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHU B
' Pa3IMYHBIX Cpeax

Htoro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

11 KUIACC

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

11 MarunuTtHoe nojie. DIeKTpOMarHuTHas
' VHIY KM

Htoro no pazaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJTHBI

21 Mexanuueckue u OJICKTPOMATrHUTHBIC

KOJIeOaHus

MexaHndecKue 1 31 CKTPOMarHuTHBIC
BOJIHBI

2.2

22

10

12

22

68

KoaunuyecTBO 4acoB

Bcero

11

11

Konrpoabubsie IIpakTnueckue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

DJIEeKTPOHHBIE
(uudgposrbIe)
oOpa3oBaTe/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41¢97c¢



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

2.3 Onruka

Hroro o pasaeny

Paszea 3. OCHOBBI CIIEIIUMAJIBHON TEOPUU OTHOCHUTEJBHOCTH

31 OcHOBBI cIENIMANIBHOM TeopUn

OTHOCUTEJIbHOCTH
Htoro no pazaeny

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTEI KBAHTOBOM OIITHUKHA
4.2 CrpoeHune aToMa
4.3 ATOMHOE AP0

Hroro o pasaeny

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU

Hroro no pazneny
Pa3znen 6. OGOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o0matroiee MOBTOPEHUE

Hroro no pazneny

PesepBHOe Bpems

10

25

4

17

7

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97c¢

bu6moreka [JOK
https://m.edsoo.ru/7f41¢97c¢



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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



ITOYPOYHOE INTAHUPOBAHHUE

No
Tema ypoka
n/n
1 BBoanslii uHCTpYKTax 10 Th. DkcriepuMeHT u TeopHs B IIpoLecce
MIO3HAHUSA NPUPOABLL. MoienupoBaHue ABIEHUN 1 00BEKTOB IPHUPOIbI
) Hayuneie runoressl. PU3NYECKUE 3aKOHBI M TPAHULIBI KX IIPUMEHUMOCTH
3 Mexannueckoe aBikeHue. Cucrema orcuera. TpaekTopus, yTb,
nepeMelleHue
4 PaBHomepHoOe gsukeHne. CKOpocCTb. YpaBHEHME ABUKEHUA
MrHoBeHHas 1 cpeaHAA CKOPOCTU. YCKopeHue. [IBMKeHMe C NOCTOAHHbIM
5 yCKOpeHvem
6 PaBHOMepHOe ABUXKEHMWE MO OKPYKHOCTK
7 KnHemaTunka abcontoTHO TBEPAOrO TENa
2 OcHoBHOe yTBepxkaeHue Mexanuku. Cuna. Macca. Eaununst maccel
9 ITepssiit 3akoH HproToHa. Bropoii 3akon HeroTona
10 Tperuit 3axon HeroTtoHa.
1 Pemenue 3amay mo teme «3akoHbl HeroToHa)
12 Cunel B mpupoge. Cuia TSKECTH U CHIa BCEMHPHOTO TATOTEHHS

Kos-Bo yacoB

Bcero

K/P

I/P

JlaTa

2OP

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3508

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3620

bubmmoreka [JOK
https://m.edsoo.ru/ff0c372¢

bubmmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3ada
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

14

15

16

17

18

19

20

21

22
23

24

25

26

27
28

Bec n HeBecomocTh

Oedbopmauma u cunbl ynpyroctu. 3akoH lNyka. Cunbl TpeHun

Mmnynbc. 3aKOoH COXpaHEeHMA MMNyabca

JlabopamopHaa paboma Nelno meme «U3mepeHue umnynoca»
UHecmpykmaxc no Tb Nel

MexaHuyeckasn paboTa U MOLLHOCTb CU/bI

Oueprus. Kunetnueckas sHeprus

PaboTa cHIBI TSHKECTH U CHJTBI YHOpyrocrTu. HOTCHL[I/IaJ'ILHaH OHECpPIrus.

3aKOH COXpaHEHUsI PHEPTUU
Kontpoabnasi padora Nel mo teme «3aKOHbI COXPAHEHHUS»

PaBHOBecue Ten

I[aBJ'IeHI/Ie. VcaoBue PaBHOBCECHA )KUIKOCTU

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOU Teopuu. CBoMCTBa

ra3’oB

BpOYHOBCKOC JABUXKCHHUC. Cumsl BSaHMOHeﬁCTBHﬂ MOJICKYJI. CTpOGHI/Ie

ra3000pa3HbIX, )KUAKUX U TBEPJIBIX TEI
OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETHYECKON TEOPUU Ira30B

TeMnepaTypa H TCIIJIOBOC PaBHOBCCHUC. 9H€pFI/I5[ TCIIJIOBOI'O JIBUKCHUA

MOJICKYJI

ypaBHCHI/Ie COCTOAHUA NACAJIBHOI'O Ir'a3a. I'a30BBIC 3aKOHEBI

Jabopamopnas paboma Ne2 no meme «Onvimuasn nposepka 2a3oeulx

3axkonoey. Hucmpykmasic no Th No2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubmmoreka [JOK
https://m.edsoo.ru/ff0c41a6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmmoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

bubmoreka [JOK
https://m.edsoo.ru/ff0c4fde

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

29

30

31

32

33

34

35

36
37

38

39

40

41

42

43

44

HaCBIHleHHBIP’I map. I[aBJ'ICHI/IC HACBIIICHHOI'O I1apa. BnaxxHocTb BO3yXa

CsoiicTBa KHUIKOCTH. HOBerHOCTHOC HaTsKCHUC. KpI/ICTaJ'IJ'II/I‘-ICCKI/Ie u

amop(HbIe Tena

BuyTpennss sHeprus

PaGora B TepMonHamMuke

Pemenue 3anau no teme «BHyTpeHHss sHeprusi. Paboray

®da30BBIC IEPEXO/IbI. Y paBHEHHUE TEIJIOBOTO OajlaHca

Pemenwne 3amad mo reme «YpaBHEHHE TEIIOBOTO OamaHca»

IlepBrIit 3aK0H TEPMOAUHAMUKHA
Pemenue 3anaq no reme «IlepBblii 3aKOH TEPMOAMHAMUKI

BTopoii 3aKk0OH TEpMOJIMHAMUKHI

ITpunmun nefictBus TermnoBbix MamuH. K1 TerninoBoit ManuHbl

Pemenue 3agad nmo teme «KII/] TernmoBoi MaluHb»

Pemenne 3a4a4 Ha 3aKOHbI TCPMOJUHAMUKHA

Pemenne 3a4a4 Ha 3aKOHbI TCPMOJUHAMUKHA

Pemrenune 3a1a4 Ha 3aKOHBI TCPMOJUHAMUKHA

KonTpoabHas padora Ne2 no teme «MoJiekyJisipHasi pusnka u
TePMOJAMHAMUKA»

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

bubmmoreka [JOK
https://m.edso00.ru/ff0c5952
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6938

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6a50

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c64d8
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6510

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmoreka [JOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

46

47

48

49

50

51

52

53
54
55

56

57

58

59
60

61

62

AHanu3 KOHTPOJIBHOU padOTHI. 3aKOH COXPAaHEHHUSI dJEKTPUUECKOTO
3apsaaa

3axoH Kynona

HaprI)KCHHOCTB QJICKTPHUYCCKOTO ITOJIA. CusnoBble IMHUH

ITone Toueunoro 3apsa u 3apsHKEHHOTO Tnapa. [puHiun cynepno3uimm
oJIer

HOTGHHI/IaJIBHaH OHEPruA 3apsKEHHOTO TCJIa B OJHOPOJHOM
QJICKTPOCTATHUYCCKOM I10JIC

[ToTenuuan QJICKTPOCTATHUYCCKOI'O IT0JI U PAa3HOCTH IMMOTCHIMAJIOB. CBs3b
Pa3HOCTH NMOTCHUIHAJIIOB M HAIIPSAKCHHOCTH SJICKTPHUYECKOT'O I10JIA.

Dnektpuyeckast eMKocTh. Konnencarop. DHeprus 3apsyKeHHOTO
KOHJIEHCAaTopa

Jabopamopnasa pavoma Ne3 no meme «H3mepenue rnexmpoemkocmu
konodencamopa» Hucmpyxkmasic no Th Ne3

Pemenue 3amau o teMe «nekmpocmamuxay
Pemenne 3amad mo reme «Dnekmpocmamuxay
Onektpuyeckuii TOK. 3akoH Oma ajist ydactka mnenu. COnpoTHBICHHE

Onexrpuueckue neny. [TocnenoBarensHoe U napauieIbHOE
COIPOTHBIIEHUE NTPOBOJHUKOB

Pemenue 3anay no tem «3akon Oma. [locnenoBarensHoe U mapamieibHOE
COTIPOTUBIIEHUE TTPOBOTHUKOBY

Pabora u MOIIHOCTb ITIOCTOAHHOI'O TOKa

Pemenue 3anau no reme «PaboTa ¥ MOIIHOCTH TOKa»
OneKkTpoABMKYyIas cuia. 3akoH OMa ISl OJTHOW AIEKTPUUECKON 1IeTn

Pemenue 3amau «3aKOHBI ITOCTOSTHHOT'O TOKaY

KoHTponbHaAa pab6oTta N23no teme «3aKOHblI NOCTOAHHOIO TOKa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bec

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6bee
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6ced
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6df2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

63

64

65

66

67

68

DnexTpuyecKas IpOBOJAUMOCTb Pa3IMUHbIX BEIIECTB. DJIEKTPOHHAs
IPOBOJAMMOCTb METAJJIOB. 3aBUCUMOCTh COIPOTUBJIEHHSI TPOBOAHHUKA OT
TEeMIEPATYypPHI.

DJEeKTPUUECKUl TOK B MOIyNpoBoaHUKaX. COOCTBEHHAs M MPUMECHAs
IIPOBOAMMOCTh

DJEeKTPUUECKUH TOK B BaKyyMe. DIEKTPOHHO-Ty4eBas TpyOka
DNEeKTPUUYECKUH TOK B KUAKOCTAX. 3aKOH 3JIEKTPOIIN3a

HTorosast KOHTpO/ILHAsA padoTa

Hrorosblii ypoxk

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c861c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be
bubmoreka [JOK
https://m.edsoo.ru/ff0c8a8a
bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢



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

Ne
n/n

10

11

12

11 KIIACC

Tema ypoka

BBOHBIN HHCTPYKTaX IO
Tb. MarnutHoe noe.
WHaykuyst MarHUTHOTO
nonsi. Cua Amnepa

Cuna Jlopenna. JleticTBue
MarHUTHOTO TIOJISI Ha
JBIKYIIYIOCS 3apsKEHHYHO
YaCTHUILY

MarsauTHsle cBOMCTBa
BEIllECTBA

Pemenne 3aaay 1o TCM¢E
«MarauTHoE 110JIe»

DNeKTpOMarHuTHasI
WHAYKUUs. MarHuTHbIN
TTOTOK

[IpaBuino Jlenna. 3akoH
AJIEKTPOMAarHUTHOM
WHIYKIHH
Jlabopamopnan paboma
No]l no meme «H3yuenue
AGNIeHUA
INEKMPOMACHUMHOUL

unoykuyuuy Hncmpyxkmasyic
no Th Nel

Pemenue 3amay nmo reme
«NEeKTpOMarHuTHas

WH]TYy KLU
CamouH Ty KIS,
NunykTuBHOCTE. DHEprus
MarHUTHOTO MOJIS

[ToBTOpEeHME MaTepuana
TeMbI «MarHuTHOE ToJIe.
OneKTpoOMarHuTHas
HHIYKIASD)

KonTtpoJsbnas padora Nel
«MarbHuTHoe moJie.
JIeKTPOMATHUTHASA
HHIYKIHS

CBobogHble KonebaHwus.
FapMoHUYeckue KonebaHun

KoJa-Bo uacoB

Bcero

K/P

I1/P

Jlara

SIIOP

bubnunoreka [IOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmunoreka [IOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

19

20

21

22

23

24

3aTyxatowme u
BbIHY»KAEHHbIE KoJiebaHus.
Pe3oHaHC

JlabopamopHaa paboma
Ne2 no meme
«OnpedeneHue ycKopeHus
c80600H020 nadeHusn npu
nomMmouwju MasmHuKa»
Uncmpykmadic no Tb No2

CsobogHble
3NEKTPOMarHUTHbIE
KonebaHumA

FapmoHuyeckue
9/IeKTPOMArHUTHbIE
KonebaHun

PeweHne 3apgay no teme
«apmoHMyecKkne
KonebaHua»

MepeMeHHbIN aneKTpUYecKuii
TOK. Pe3uncrtop B Lenu
nepemeHHOro Toka

PesoHaHC B a1eKTprYecKom
uenu

PeweHne 3apgay no rteme
«9NeKTPOMarHUTHble
KonebaHua»

BonHoBble aBneHuA.
XapaKTepucTnkun BosH

3ByKOBbIe BOJIHbI

NHTepdepeHuns, andpakumsa
W nonAapusauma
MEeXaHWYECKUX BOH

DNeKTpomMarHMTHoe none.
DNeKTPOMarHUTHasA BoAHa.

bubmunorexa [IOK
https://m.edsoo.ru/ff0cb820

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccclc

bubmorexa [JOK
https://m.edsoo.ru/ff0ccfe)



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

25

26

27

28

29

30

31

32

33

34

35

CBOWCTBA 3/1EKTPOMArHUTHbIX

BOJIH

PassuTtne cpencts cBA3U

KoHTponbHasa paboTta Ne2
«INEeKTPOMaArHUTHble
BOJIHbI».

CKopocTb cBeTa. MpuHumn
MoireHca. 3aKOH OTpaXKeHus
cBeTa

3aKOH NpenomaeHun ceeTa.
MNonHoe oTparkeHne

JlabopamopHasa paboma Ne3

no meme «3mepeHue
noKkasamesns npeaomsaeHus
cmekna» UHCMpyKmax< no
Tb Ne3

JInH3bI. [ocTpoeHue
n3obpaxkeHui B INH3e.
dopmyna TOHKOM NNH3bI.
YBennyeHue nH3bl

JlabopamopHas paboma Ne

4 «OnpedeneHue hoKycHO20

paccmoaHusA AUH3bI»
Uncmpykmadc no Tb Ne4

Oucnepcus ceeTa.
NHTepdepeHumA cBeTa

Oundpakuma ceeTa.
OndpaKumoHHas peleTka

JlabopamopHasa paboma Ne5

«U3mepeHue AnuHbl
ceemoeoli 80/HbI»
Uncmpykmadc no Tb Ne5

NonepeyHOCTb CBETOBbIX
BO/H. lNonapusayma ceeta

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd 716

bubnunoreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

bubmorexa [JOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e



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

36

37

38

39

40

41

42

43

44

45

46

47

48

49

3aKOHbI 31eKTPOAMHAMMKN U
MPMHUMM OTHOCUTEIbHOCTMY.
MocTynaTbl TeOpUU
OTHOCUTENbHOCTU

OcHoBHble cneacTeunA n3
NOCTyNnaToB TEOPUU
OTHOCUTENIbHOCTU

SnemeHTbl penatun BMCTCKOM
ANHAMUKHN

PeweHwue 3agay no teme
«OnTnKa»

KoHTponbHasa paborta Ne3 no
Teme «OnTUKa»

Buapbl nsnyvyeHnin. UCTOUHUKM
cseta. LLIkana
3NEKTPOMArHUTHbIX BOJH

doToadpdeKT. 3aKoHbI
doToadpoekTa.

PelweHue 3a4a4 Ha 3aKOHb!
doToadpodekTa

®oToHbI. KopnycKynspHo-
BO/IHOBOM Ayannsm

PeweHwne 3agay no teme
«®oToHbl. UMmnynbc poToHa»

PeweHne 3apgay no rteme
«KBaHTOBas PpusnKa»

MoBTOpeHWe maTepuana
Tembl «KBaHTOBasA pM3nKa»

CtpoeHune atoma. OnbIThl
Pesepdopaa

KBaHTOBble nocTynatbl bopa.
Mogenb aToma Bogopoaa no

bopy

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bubnunoreka [IOK
https://m.edsoo.ru/ff0cfaq42

bubnunoreka [IOK
https://m.edsoo.ru/ff0cfc68

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf610

but6mmoreka [IOK
https://m.edsoo.ru/ff0cfel6

but6mmoreka [IOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

bu6moreka [JOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6moreka [JOK
https://m.edsoo.ru/ff0dOafa

bubnunoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubnunoreka [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

PeweHne 3apgay no teme
«ATOMHasA dusnKa»

PelweHwne 3agay no teme
«ATOMHana Ppusmka»

CTpoeHuWe aToOMHOro agpa.
AfepHble cUNbl. DHeprua
CBA3M aTOMHbIX f4ep

PagMoaKTUBHOCTb. 3aKOH
PaJMOaKTMBHOro pacnaaa

UcKyccTBeHHan
pafMoaKTUBHOCTb. AaepHblie
peakumm

[JeneHue sapep ypaHa.
LlenHan peakuna aenexus.
AnepHbI peakTop

TepmoszepHble peakuuu.
MprumeHeHWe agepHO
3aHeprum

dnemeHTapHble YacTubl
Cuctema 3emna-JlyHa

dusnyeckas npupoda naaHeT
n manbix Ten ConHeyHom
Cncrembl

ConHue

OCHOBHbIE XapaKTepUCTUKKN
3Be3[,

JBo/tOUMA 3BE3L,

MAeyHbIl NyTb - Halwa
[anakTuKa. NanakTnkm

KonmposnoHasa paboma Ne4
no meme «3snemeHmMeol
acmpogu3uKu»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162

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

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Umozoeas koHmponbHasa

65 paboma
lNoBTOpeHne Tembl
66 «INEeKTPOMarHUTHbIe
KonebaHuA»
67 MNosTopeHune Tembl «ONTUKa»
68 UToroBsbin ypok
OBIIEE KOJIMYECTBO

YACOB II0 ITPOITPAMME

68
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