MUHHUCTEPCTBO NPOCBEIIEHUA POCCUCKOMN ®ENEPAIIAN
MuHuCTepCcTBO 00pa30BaHUs M MOJIOAEKHON NOTUTHKH CBepIII0BCKOI 00,1aCTH

Otnen oopasoBanus agMuaucTpaunu MO Kapnunck

MAOQOY COHLI Ne 24
CormnacoBaHo YTBEpxKAECHO
Ilenarornyeckum COBETOM Hupexrop MAOY COIII Ne 24
MAOY COIL Ne 24 O.A. I'myxoBa
ITporoxon Ne 1ot 29.08. 2025 r. ITpuxa3z ot 01.09 2025 r. Ne 247-n
PABOYASA ITPOTPAMMA
(ID 9485909)

yueOHoro npeamera «@usuka. ba3zoBblii ypoBeHb»

st ooyuaromuxest 10-11 kmaccon

MO Kapninack
2025 ron



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHUN M TPEOOBAHUU K pe3ynbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeIbHOU MporpaMMsbl, npeactaBieHHbIXx B OPI'OC
COO, a Takxke ¢ yudéroM (enepanbHOi paboyeil mporpaMMmbl BOCIUTAHUSA U
KOHIIENIIIMU TIpernojaBanus yuyeOHoro npenmera «dusumka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuiickon denepanuy, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (QU3MKE HAMpaBiIeHO Ha (QopMupoBaHue
€CTEeCTBEHHO-HAyYHOH KapTUHBI Mupa oOyuarommxcs 10-11 kimaccoB rmpu
oOyueHun ux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AECSATEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKK€ YYHUTHIBAET HEOOXOAMMOCTh pPeaU3alUU MEXKIPEIMETHBIX
CBA3€H (U3MKKM C €CTeCTBEHHO-HAy4YHbIMU YyYE€OHBIMH MpeaMeramu. B Hel
OTIPENENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (U3MKUA HA YPOBHE CPEAHEr0o OOLIEro
o0Opa30oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PUM3HKHU: JINYHOCTHBIE,
MeTarpeIMeTHbIC, TpeIMETHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma o Gpu3uKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (U3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e coJiepKaHue yuyeOHOTro npeaMera «Du3uka» Mo rojgam o0ydeHusl.

®du3nka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMHas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUI 00 okpy»xaroniem mupe. LIKoapHbIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUIsl €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnyeckoir reorpaduet u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM  OMpeAeNsaeT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, TIOJIYYeHUs] HOBBIX MaTepHalOB C 3aJaHHBIMU CBOMCTBAMHM U JPYTHX.
N3yuenne ¢Pu3NKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydarommxcs, B (HOpMUPOBAHHE YMEHUN MPUMEHSTH
Hay4YHBII METOJ MO3HAHUS MPU BHITIOJHEHUH UMY YU€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca Qusuku s ypoOBHS CpedHEro ooOImero ooOpa3oBaHMs
MOJIOKEH PAJN  HUJIeH, KOTOphle MOXXHO paccMaTpUBaTh KaK MPHUHIUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3enoB (PU3MKH, BKIIOYAECT KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
00beMHEH BOKpYr ¢u3nueckux Teopuid. Bemymmm B Kypce sABIseTcs
dbopMHpoBaHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€puH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NpPeanosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHUHWanda (PU3MUeCKOW HayKH, OCMBICICHHE CBS3U Pa3BUTHS
¢uzukn ¢ pa3BuTHeM OOmIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMHU MTPOOIEMaAMHU.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc (usuku  npegmnosaraet
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTHYECKHUX MPUIOKCHHUN
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes skxonocuzayuu peamusyeTcs TOCPEICTBOM BBEJICHUS DJIIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYKIeHUS
po0JIEM pallMOHATIBHOTO IPUPOIOIIOIB30BAHUS U HKOJIOTMYECKOI 0€30MaCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (DU3MKH Ha YpPOBHE CpPETHEro OOIIEro
oOpa3oBaHMsl SABJIAIOTCS (usnueckue Teopuu ((popMupoBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3MUECKON TEOpUU, poiiu GyHIaAMEHTAIBHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TNPEACTaBICHHUSIX O MPHUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpWi, MJIsg ONHCAHHUA EeCTECTBEHHO-HAYUYHBIX SBICHUN U
MPOLIECCOB).

CucTeMHO-JeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKHU peau3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3alliy 3KCIEPUMEHTAIbHON JESTeIbHOCTH O0YyYaroU[UXCH.
Jnst  Ga3oBoro ypoBHs Kypca (U3MKHM — OTO MCIOJIB30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpBIC B IporpaMme 1o (pusnke oObeAUHEHBI B OOIIHMN CIMCOK YYCHHYSCKHX
MpaKTUYECKUX paboT. BrijeneHne B ykazaHHOM TEpeuHe JTa0OpaTOPHBIX padoT,
MPOBOJIUMBIX  JUIsI  KOHTPOJIEI ¥ OIEHKH, OCYIIECTBIISIETCS y4aCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOAs U3 OCOOCHHOCTEW IIJIAHUPOBAHUS U
ocHamleHust kabunera Qusuku. Ilpu »>TOM obOecnieurBaeTCsi  OBJIAJICHUE
OOyYaroIMMHUC yYMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHsS, HMCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH M TOCTAHOBKY OIBITOB TIO TPOBEPKE
MPETIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHHWE YAENSAETCS PEIICHUIO PACUETHBIX M KAaYeCTBEHHBIX
3anay. Ilpu 3TOM Uit pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a/ladyd C SIBHO
3aJJaHHOW (PU3UUECKON MOJEIBIO, TO3BOJISIONINE IPUMEHATh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjefia Kypca, TaK U UHTETPUPYs 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7ja4 MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha
OOBsICHEHHE TpPOTEeKaHUs (U3MUECKUX SIBICHUM U MPOLECCOB B OKpyKarouen
KU3HH, TpeOyronue BhIOOpa (HU3UYECKON MOJEHH ISl CUTyallu MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecrledeHr0 ydeOHOro mpoiiecca 0a3oBbIi ypOBEHb Kypca
(bU3MKH Ha YPOBHE CPETHETO 00IIero 00pa30BaHUs TOJDKEH U3ydaThCs B YCIOBUAX
MpeAMETHOr0 KaOuHeTa (M3WKUA WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (PU3NKU JOKHO OBITH
HE0OXoANMOEe J1abopaTopHOEe OOOpyJOBaHUE JUIsl BBHINIOJHEHHUS YKa3aHHBIX B
nporpamme Mo GU3NKe YUYCHHUYECKUX MPAKTHYECKUX padOT U JI€MOHCTPAIMOHHOE
o0opyoBaHUE.

JleMoHcTpaliioHHOEe  00Opy/ioBaHuE (QopMHUpyeTCs B COOTBETCTBUM C
OPUHIIUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTHU M OOECIEYMBAECT TMOCTAHOBKY
MEPEUHCICHHbIX B TMporpaMMe 10 (DU3UKE KIIIOYEBBIX JAEMOHCTpALUMU NS
UCCJIEIOBAaHMUSI  M3y4YaeMbIX  SIBIGHUM W  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMCHEHUH.

JlaGopatopHoe oO0OOpyIOBaHUE [Ji1 YYCHUYECKUX MPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYyX oOydJarommxcs. TeMaThudecKue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYNOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHNN aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJI€ LIU(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMHU TENIAMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUH SIBIISTFOTCS:

e (opmupoBaHue HHTEpeca U CTpeMJieHHs OOyYaromMXcsi K HAayYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIICKTyaIbHBIX W TBOPYECKUX
COCOOHOCTEWN;

e Pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJi€ MO3HAaHUS U (OPMUPOBAHUE
MCCJIEI0BATENICKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

e (opmMupoBaHHME HAY4YHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3HUKHU;

e (QopmMupoBanue yMeHHH OOBSACHITH SBJICHHS C HCIOJIB30BAaHUEM
bu3NYecKuX 3HAHUHN U HAYYHBIX JOKA3aTeNbCTB;

e (opmMupoBaHuEe TpENCTABICHUNA O PONM (PUUKU IS PA3BUTHS JAPYTHX
CCTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHne ATUX 1ejel oOecreunBaeTcsl pelieHrneM CISAYIONIX 3a1ad B

nporiecce u3ydeHus Kypca (U3MKu Ha YpOBHE CPEIHETO 00111ero oOpa3oBaHus:



e mpuOOpEeTeHHE  CHUCTeMbl  3HAaHUM 00  oOmux  (QU3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY W
3JIEMEHTHI aCTPO(U3HKHY;

e (opmupoBanue yMEHHI TPUMEHATH TEOPECTUYECKHE 3HAHUSI IS
OOBbsICHEHHs] (PU3UYECKHX SBJICHUW B TPUPOAE U Il MNPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3ajad C SBHO 3aJaHHOMU
bU3MYEeCKO MOJENBIO, 3aJad, TMOJAPa3yMEBAIOIIUX CaMOCTOATEIHLHOEC
co3ganue GU3NIECKOU MOJIENH, aJlcKBAaTHOU yCIIOBHSIM 3a7a4H;

e TMOHMMaHHE (UUYECKUX OCHOB M MPHUHIHUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U TMPOBEACHUS
bu3NUecKuX SKCIEPUMEHTOB, aHajiu3a W HHTEpIpeTanuu UHbOpMaIuy,
OMpEIEIICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JaHUE YCJIOBHUU Uil PA3BUTUSI YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOMH,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBanus otBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraemeiii B mporpamMme Mo (U3MKE TMEpeueHb JIa0OpaTOPHBIX U
MPaKTUYECKUX PAOO0T SBJISIETCS PEKOMEHIOBAHHBIM, YUYWUTENb JEJaeT BHIOOD
MpPOBEJICHUs] J1a0OpAaTOPHBIX PpabOT M OMNBITOB € YUYETOM WMHAUBUIYATbHBIX
0COOEHHOCTEH 00yUYarOIIMNXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA

®usuka — Hayka o mnpuponae. Hayunbie mMeTOoABl NMO3HAHUSA OKPYIKAOLIETO
mupa. Ponp JkcrepuMeHTa W TEOpUHM B IIPOLECCE NO3HAHUSA IPUPOJBIL.
OKCIIepUMEHT B (PU3UKE.

MonenupoBanue ¢u3NUECKUX SIBICHUM M mponeccoB. HayuHble rumoresbl.
dusnueckue 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEILHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBsle M LU(POBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JNATYUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCHUTENHLHOCTh MEXaHWYECKOrO JBUYKCHHS.
Cucrema otcuéra. Tpaekropusi.

[lepemenieHne, CKOpPOCTh (CpPEOHSASI CKOPOCTb, MTHOBEHHAasi CKOPOCTbH) H
YCKOPEHHE MAaTepUAIbHOW TOYKH, MX NPOEKIHUH HA OCH CHUCTEMbI KOOPAUHAT.
CroxeHne nepeMeneHui U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE TMpPsSMOJMHEWHOe nBMXeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U M[EepeMEUICHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoOosHOE TIazieHue. Y CKOpeHue CBOOOTHOTO MaeHUS.

KpuBonuneiiHoe aBwkeHue. JIBMKEHHME  MaTrepualbHOM TOYKH 1O
OKPYXHOCTH C MOCTOSIHHOM 10 MOYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEHAS
ckopocth. [lepuon u wacrora obparnienus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuueckue yCTpOHCTBA W NPAKTHUYECKOE TPUMEHEHHUE: CIUJIOMETP,
JIBI)KCHUE CHAPSIOB, IISMTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Te B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue ABMXKEHUS Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenue yckopeHus CBOOOHOTO MaieHHUS.

HamnpaBneHue CKOpoCTH IIPU ABMKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HEpAaBHOMEPHOIO ABHUKECHHS C LEJBIO ONPEIEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOILIECHHS MEXKAY NYTSIMH, MNPOUAECHHBIMH TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHU TIPHU PAaBHOYCKOPEHHOM
JBW)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

W3ydenune NBUKEHHUS IAPUKA B BA3KOMN KUIKOCTH.

W3ydenne aBuxKeHHs Teaa, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurenbHOCcTH  [amunes. IlepBelii  3akoH  HbrotoHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon HeroTona
JUI MaTEpUAIbHON TOUKU. Tpernit 3akoH HproTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemMupHoOro TtiaroreHusa. Cuma Tskectu. llepBag kKocmumyeckas
CKOPOCTb.

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

Tpenue. Bunpl TpeHust (ITOKosA, CKOIbKeHUs, kaueHus1). Cuna tpenusa. Cyxoe
Tpenue. Cusa TpeHus CKOJIbXEHUs U cuiia TpeHus: nokos. Koaddunuent tpenus.
Cuita conpoOTUBIICHUS IPH IBUKEHUH TEJA B dKUJKOCTH WIIH Tase.

[TocTynarenbHOE M BpallaTelbHOE IBMKEHHE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpauleHus. llnedo cuibl. VYcnoBus
paBHOBECUS TBEPAOTO TEA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenve nuHepuUH.

CpaBHEHHE MacC B3aUMOJECHCTBYIOIIMX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHHH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOW MIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTHM, BO3HUKAKOIIUX B IPYXXUHE U
PE3NHOBOM 00paslie, OT uxX JepopMaluy.

HccnenoBanue ycinoBUM pPAaBHOBECUS TBEPAOrO TeENad, HMMEIOLIEro OCh
BpAILCHHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

HMItynbC MaTepuaibHOM TOYKHM (T€a), CUCTEMBI MAaTE€pUANBHBIX TOYEK.
MITynbC CcHibl U U3MEHEHHME HMITYJIbCA TEJA. 3aKOH COXPAHEHUs HMMITYJIbCa.
PeakTrnBHOE NBMKEHUE.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernyeckass sHepruss MarepHalbHOM TOUkH. Teopema 00 HM3MEHEHHH
KMHETUYECKOU SHEPIUM.

[ToTeHnmanbHas DHEPTHUSL. IToreHumanbHas DHEPIUs yIpyro
neopMuUpoBaHHONW  mpykuHbL.  [loTeHUManbHas SHeprusi Tena  BOJIU3H
MTOBEPXHOCTHU 3EMIIH.

[ToreHuuanbHple W HeNOTEHUUanbHble  cuibl.  CBs3b  pabOTHI
HENOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXAaHUYECKOM HSHEPIMU CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTONKHOBEHUSI.

TexHuyeckue yCcTpoMCTBA W NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IPYKWHHBIN [TUCTOJIET, IBM)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtuBHOE OBHMKEHUE.

[lepexon NOTEeHUHATLHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuu sxkcnepumenm, 1abopamopHvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXAHMYECKOW IHEPruu
TeJla Ha IIPUMEPE PACTKEHUST PE3UHOBOTO JKI'YTa.

Pasznea 3. MousiekyasipHasi pu3uka 4 TEPpMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYIAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICMCTBUSL YaCTUIl BelecTBa. MOJEIN CTPOCHUs Ta30B, XUIKOCTEN U
TBEPIBIX TEJT U 00BSICHEHNE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojesel. Macca u
pa3Mepsl MoJieky. KonnuectBo BemecTBa. [locTossHnas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpUH HACAIbHOro raza. AOCONIOTHAas TeMIepaTypa Kak Mepa
CpeIHEN KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKEHUs dacTul rasza. Illkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHnneneeBa—Knanenpona.
3akoH [lanpToHa. M30mpouecchl B MA€aIbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcTaBICHUE H3OMPOILECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHu4eckue yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHHME BEIIeCTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMN.

OnbiThl 10 TU(PPY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS.

Mopens, HiuTroCTpUpYyOIIas IPpUpPoLy AaBICHUS ra3a Ha CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS HJICAJIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHM
0o0bEéMa KOMHATHI, JaBJICHUS U TEMIIEpPaTyphbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXIy NapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHaAMUKU

TepmoauHamuueckass cucrema. BHyTpeHHsA SHEpPrus TEPMOAUHAMHUYECKON
CUCTEMBI U CIOCOObI €€ n3MeHeHusl. KonmdecTBo TemioTsl U pabota. BHyTpeHHSs s
SHEpPrusi  OAHOATOMHOTO  HJEAJIbHOrO  Tra3a. Buael  Temuonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUSA, U3JIyUeHUE. Y AelIbHAsA TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTHI MpH TEIIONEpPEaAYE.

[lonarue 00 aagmabaTHOM Tmporecce. llepBbIi 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHa TEPMOJMHAMHUKH K H3ompoleccam. ['paduueckas
WHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepMoguHamuku. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TernoBble  MammHbL.  [IpuHIUNBI ~ AEHCTBUS  TEIJIOBBIX  MAILMH.
[IpeobpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. KoadduuueHT mnosie3Horo
nerctBus TeruioBod mamuHbl. [{ukn KapHo u ero ko3 @UIMEHT MOJIE3HOTro
JEUCTBUSL. DKOJOTHYECKUE TIPOOIEMBI TEIIIIOIHEPTETHKHY.



TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JIBUTaTEllb
BHYTPEHHET 0 CTOpaHusl, OBITOBON XOJIOUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HSHEPruM Teja MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKM W3 OYTBUIKK TIOJA JCHCTBHEM CXKATOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTéM TpeHUsl (BUIEOAEMOHCTPALIMS).

M3MeHenne BHYTpPEHHENW SHEPTUH (TeMIIepaTyphl) Tejla IMpH TEIIonepesaye.

OneiT mo aanabaTHOMY pAacCIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Monenu mapoBoii TypOUHBI, ABUTATEs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JBATATEIISL.

Yuenuueckuu sxkcnepumenm, 1abopamopmvie pabomoi

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecamnuie cocmoanusn éewjecmea. Dazosvie nepexoont

[TapooOpazoBanue n koHaeHcauus. Mcnapenue u xuneHue. AOGCOTIOTHAs U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacelieHHBIM map. YpaenbHas Teiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT 1aBJICHUSI.

TBépaoe Teno. Kpucramimueckre u aMoppHbie Teaa. AHU3O0TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaymbl. CoBpemeHHble Marepuainbl. [limaBneHue wu
KpUCTaJIM3anus. Y ienbHas Teriora miasneHus. Cyoaumarus.

VYpaBHeHUe TEI10BOro OanaHca.

TexHuueckue yCTpPOWCTBA W MPAKTHUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOTYyYEHUsI COBPEMEHHBIX MaTEpHAJIOB, B
TOM 4YHCJI€ HAHOMATePUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEeHUS BIAXKHOCTH.

Habmtoienne HarpeBaHus U IJIaBICHUS KPUCTAJIIMYECKOTO BELIECTBA.

JleMoHCTpauust KpUCTaJIOB.

Yuenuueckuu sxkcnepumenm, 1abopamopHvie pabomoi

N3mepeHrie OTHOCUTENbHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHamuka
Tema 1. Inexkmpocmamuxa
OJIeKTpU3alus TeJ. OJNEKTpUYECKUuM 3apsa. JlBa BuIa dSIEKTPUYECKUX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsiaa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHblil 3eKTpUUECKUi 3apsi.
Onektpuyeckoe mnoisie. Hanpsok€HHocTh  amekTpuyeckoro nosst.  I[IpuHnmn



CYHEPHO3ULIMU ANEKTPUUECKUX MOoJeh. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
OJISL.

PaGora cun  anekrpocrarnueckoro  moisa.  [lorennuman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHUKM © AWAPIAEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
Jmanexkrprdeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHeHcaTop. DIEKTPOEMKOCTh IIIIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHAEHCaTopa.

TexHuyeckue yCTpOHWCTBA M NPAKTHYECKOE NPUMEHEHHE: SIIEKTPOCKOIL,
AIEKTPOMETP, IJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpyHHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLINI IEHUCTBUS JJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE.

DNeKTpOoCcTaTHUECKas 3alUTa.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAN
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUBJIEKTPUUECKON TPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenune 3meKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAaHHS DJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. YEIBHOE COINPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COCTMHEHNE MTPOBOJIHUKOB.

Pabora oamektpumueckoro Toka. 3akoH Jxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DONEeKTPOJBUKYIAas Cujia U BHYTPEHHEE COINPOTUBIICHHUE MCTOYHUKA TOKA.
3axkoH Oma 11 OJHOM (3aMKHYTOM) 2JIEKTpUYecKor enu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT ~ OPOBOAUMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAIIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u MpUMECHast MPOBOJIUMOCTh
noTynpoBogHUKOB. CBoMCcTBa p—n-niepexonaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  pacijlaBaXx  AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAsT JUCCOLUALMS. DIEKTPOIIU3.



DJIEKTpUYECKUI TOK B razax. CaMOCTOSTENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKHA TOKA, DJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN AUO], TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHue Cuilbl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBJICHUS ITUIUHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IUIOIIAU TOTIEPEYHOT0 CEYEHUS U MaTepuraa.

CMenaHHOe COeTMHEHNE TPOBOHUKOB.

[IpssMoe wu3MepeHHe >IEKTPOABMXKYyIled cwibl. KopoTkoe 3aMblkaHue
rajgbBaHUYECKOIO PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH CONTPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoil pa3psa M IPOBOJUMOCTh BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Yuenuueckuui sxcnepumenm, rabopamopHuvle pabomuwl

N3yyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mMepeHne 3JIeKTPOIBUKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOmronenue aiextposusa.

MexnpeameTHbie CBA3M

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kjacce ocylecTBISIETCS €
YUYETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMoNOorUU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAay4yHbIN (akT, rumore3a, Quisnueckas BeIWYWHA, 3aKOH,
Teopusi, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelieHWe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runepOosa, ux rpaduku ¥ CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUKU HA OCH KOOPJUHAT, CJI0KEHHUE BEKTOPOB.

bBuonocus: mexannyeckoe ABMKEHUE B XKUBOW mpupoje, auddysusi, ocMmoc,
TEMJI000MEH KMBBIX OPTaHW3MOB (BUIBI TEIUIONEPEIaUuH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs IUCCOLMAIUS,
raJibBaHUKA.

l'eoepagpusa: BnaxXHOCTb BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHHUE ABMKEHUU C MCHOJIB30BAHMEM MEXAaHU3MOB,
V4ET TpPEHUsT B TEXHUKE, NOMAIMIMIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET M JpYrUe), JBUTATEIb BHYTPEHHEIrO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTepualoB, B TOM YHCIE HAHOMAaTEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYeCKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBII MIPUHTED, ANIEKTPOHArPEBATENbHBIC pUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Paznen 4. djaexkTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUSA

ITocTtossnable  MarHuThl.  B3aummojeilcTBHE  ITOCTOSHHBIX ~ MarHuUTOB.
MarautHoe 1oje. BexkTop MarHMTHOM HHAYKUMM. [IpuHOMI Cyneprno3uiuu
MarHUTHBIX MoJiel. JINHUKM MarHUTHOW WHAYKIMU. KapTWHa JUHUNA MarHUTHOMN
WHYKIIMH T0JISI TOCTOSTHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHMKA C TOKOM. KapTmHa IMHUHA WHIYKUWAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJHHKA W 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Dpcteaa. BzaumoaelcTBre MpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, €€ MOIyIb U HamIpaBlIeHUE. [[BUKEHUE 3apsIKEHHON YaCTUIIbI
B OJJHOPOJIHOM MarHUTHOM moJjie. Pabora cumsl Jlopenia.

SlBneHne dNEKTpOMarHUTHOW MWHAYKUMH. [IOTOK BEkTOpa MarHUTHOMU
WHAYKIAW. OJIEKTPOABIKYIAs CUlIa WHAYKUMH. 3aKOH 3JEKTPOMarHUTHOM
nHayknuu @apanes.

BuxpeBoe nsnekTpudeckoe Imojie. DJIEKTPOABMKYIIAs CHJIA WHAYKUAW B
MMPOBOJHUKE, IBHXKYIIIEMCS MOCTYNATEILHO B OJJHOPOTHOM MarHUTHOM I10JI€.

[IpaBuno Jlenua.

NHAyKTUBHOCTB. SIBIEHME CAMOMHAYKIMU. OJIEKTPOJBIXKYIIAS  CHUia
CaMOMHIYKIINH.

DHEeprusg MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MoJIe.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOEC MNPUMEHEHUE: TMOCTOSHHBIE
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, MHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHAYKIUU MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JencrBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHne 3IIEKTPOMAarHUTHOM WHTYKIIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH HU3MEHEHUS
MarHMTHOT'O ITOTOKA.

SIBneHne CaMOUHAYKITUH.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomuol

N3y4yeHne MarHuTHOTO TOJIs KaTYIIKH C TOKOM.

HccnenoBanue 1eMCcTBUS NOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMAarHUTHOW UHIYKIIUH.

Pa3zpneu S. KoJsieOanusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1e0aHus

Konebarenbnas  cucrema. CBoOOJHBIE  MEXaHMYECKHE  KOJIeOaHUS.
[Mapmonunyeckue kosiebanus. Ilepuona, wacrora, ammutyna u (asa koseOaHMiA.
[IpyXMHHBIA MasATHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHUE TapMOHUYECKHUX
koJsiebanuii. [IpeBpaiiieHue 3HEPTUM MPU FAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
UcaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKUMHU U
AIEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaronmx KoseOaHusx. BoIHYK/IeHHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMarHUTHbIC KOJICOaHMSI.

[lepemenHblil TOK. CHUHYyCOMAANbHBII NEPEMEHHBIM TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHHE CHIIBI TOKAa H
HaMpPSIKECHUS.

Tpanchopmarop. I[IponsBoacTBo, mepeaada U noTpebdIeHUE SIESKTPUISCKOM
SHEPIruu. JKOJIOTUYECKHE PUCKU TMPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIOJIb30BaHUSI SJIEKTPOAIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPUUECKUMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KOJeOATEIBHONW CHUCTEMbI (MPYKUHHBIA WA
MAaTEMATUYECKUN MASITHUK).



HaOmronenue 3atyxaronmx KojgeoaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6nronenue pesonanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIEC KOJIeOaHUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu MOCIIENOBATENIBHOM COEAUHEHUHM PE3UCTOPa, KaTyIIKH
WHyKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYN JIEKTPONEPENAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccmenoBanne NEPEMEHHOr0 TOKa B LENH W3 ITOCIEAOBATEIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTYIIKUA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

MexaHnueckue BOJHBI, ycioBHSL pacnpoctpanenus. llepumoa. CkopocTb
pacrpocTpaHeHusT W JJuHa BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHuus u 1TUPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoi BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MPeJIOMJICHHUE, ToJsIpu3anus, audpaxuus,
untepdepenius. CKopocTh JIEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHLIX BOJH. [IprMeHeHre 2JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI paguOCBS3U U TeNEBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEN CPEIbI.

TexHuyeckue yCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEIULMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHUE TTOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3ByKa.

Hab6nronenue orpakeHus: U IPETOMIICHHS] MEXaHMYECKUX BOJTH.

Hab6mronenue natepdepennnu u qudpakiiny MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOnronenue CBSI3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJeOaHUM.



HccnenoBaHne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTpaXKEHHUE,
IpeIoOMIICHUE, TOJSIpU3aLNs, AUPPaKLMsl, UHTEpPEpEHLIUS.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUE CBETa B
oaHOpOoIHOM cpeae. JIyu cBera. ToueUHBIM HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IUIOCKOM 3€pKaje.

[Tpenomiienne cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOTIOTHBIN MTOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojg MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cBeta. CiioxHbIN cocTaB 6enoro csera. L{Ber.

Cobuparouie u pacceuBaromive JuH3bl. ToHkass swmH3a. DoKycHoe
paccTOsIHUE W ONTHYECKas CHjla TOHKOW JuH3bl. IlocTpoeHue uzoOpaxeHWil B
coOMparoluX U paccerBaroluX JuH3ax. Dopmyiia TOHKOW JTUH3BI. Y BEJIHYEHUE,
JaBaeMOe€ JIUH30M.

[Ipenebl NpUMEHMMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WHTepdpepenuus cBera. KorepeHTHble HMCTOYHHKH.
VYcnoBus HaOMoOIEHWA MAaKCMMyMOB M MHUHMMYMOB B HHTEp(EpPEHUMOHHOU
KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakous cBera. [udpakumonnass pemérka. YciaoBue HaOMIOACHUS
IJIABHBIX ~MAakCMMyMOB IpU IaJICHHH MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
¢doroannapar, NPOEKUMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpssMONIMHENHOE PACIPOCTPAHEHNE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTuyeckue MpudOpHI.

[TotHOE BHYTpEHHEE OTpaxeHue. Moaenb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKeHUH B JTMH3AX.

Mopenu MUKPOCKOTIA, TEJIECKOTIA.

HaOmronenue natepdepeHnu cBera.

Hab6nronenue nudpaximm ceera.

Habmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopHsie pabomoi



N3Mepenure nokaszartesisi IpeaIoMIICHUS CTEKIIA.
HccnenoBanue CBONCTB M300paKEHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIEeNIUAJIBLHOM TEOPHU OTHOCUTEIBHOCTH
['panuiibl  NPUMEHUMOCTH  KJIIACCUYECKOHW  MEXaHUKH. [Toctynatsl
CIICIMAJIbHOM TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAIIICHHE
JUTUHBL.
DHEprus U UMITYJIbC PEIITUBUCTCKON YaCTHUIIbI.

CBsI3p MacChl C SHEPrUEH U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruun (HOTOHA C €r0 YACTOTOU. DHEPIrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue gorodrpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotoapdexra. YpaBHenune OiiHmTerHa 111 poTrodddekra. «KpacHas rpanuma»
dboroaddexra.

Jasnenue ceera. Onwitel I1. H. JIeOenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHudeckue yCTpPONMCTBA M MPAKTUUYECKOE NpPUMEHEHHE: (HOTODIIEMEHT,
dboToaTUNK, COJIHEUHas OaTapesi, CBETOUO.

Jlemoncmpayuu

®oTo3(heKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.
[ImanerapHas mogzens aroma. lIlocrymater bopa. M3nydyenue w morsomeHue
(GOTOHOB MpH MEpexoAe aTomMa C OAHOTO YPOBHS 3HEPruuM Ha Apyrou. Buawbl
cneKTpoB. CIIEKTp YPOBHEW dSHEPTUU aTOMa BOJOPOJA.

BousnoBelie cBoiicTBa yactul. Bosnnsl ne bpoitns. KopmyckynsipHO-BOJIHOBOM
JTyanu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3Ty4YCHHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHaJIn3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBINA KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HabGnronenue JImHeHYaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HaOmronenue TMHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTPOEHHS siapa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompemeneHuro  cocrasa
paguoakTuBHOrO wu3nyuyeHus. CpoiicTBa aib(a-, OeTa-, raMMa-U3Iy4deHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBbI.

OTtkpeiTHE NpoTOHAa U HelTpoHa. HykionHas moxens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucnio saapa. M30tormnsr.

Anbda-pacnaz. OIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHHE. 3aKOH PaJIMOAKTUBHOIO pacnaia.

OHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT Maccsl sapa.

Snepnbie peakuuu. /lenenne u cUHTES A1€p.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. [IpoGiemMbl U TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI IIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTonbl HAOJIIOIEHUS U PETUCTPALIUN 3JIEMEHTAPHbBIX YACTHII.

@dyHaMeHTalIbHbIE B3aUMOJEHCTBUS. EQUHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M NMPAKTUUYECKOE NMPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siiepHbIii peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (GoTorpadusiM).

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPU3UKHI

DTarnbl pa3BUTUA acCTpOHOMUM. [IpUKIaIHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3mgHoro Heba. Co3Be3qus, SpKHe 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBHDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTrounuk sHepruum ConHIla U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOW MOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEAOBATEIbHOCTA. BHyTpeHHEe cTpoeHue



3BE3/1. COBpEMEHHBIE MPECTABIEHUSA O MPOUCXOKIAECHUH U 3BOMoIMU CoNHIA U
3BE311. DTaNbl )KU3HU 3BE3.

Mineunsiii I[Iyte — Hama I'amaktuka. Ilomoxenwe m asmxkeHue CoiHIA B
['amaktrke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B Aapax
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoii. 3akon Xa006mna. Pazberanue rajiakTuk.
Teopust bonbiioro B3pbiBa. PEIMKTOBOE U3TydYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGmronenuss HeBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUHN JJIs ONPEENICHUs MOJI0KEHNUS HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31Usi CEBEPHOIO MOMYIIApHs U APKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIbHON M ATHYECKOM cepax AESITeIbHOCTH YEJIOBEKA, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MUPa, poiib (PU3UUECKON Teopuu
B (OpPMHUPOBAHMM TMPEACTABICHUM O (PU3NYECKOW KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeamMeTHbie CBA3M

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 11 kjacce ocylecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMoNOTUU, XUMHUH, reoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAY4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHbIM (aKT, rumnoresa, Quanyeckas BeIUUYMHA, 3aKOH,
TeopHsl, HAOIIOAECHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUWE CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI U MX IPOCKIIMU HA OCU KOOPJAMHAT, CJIIOKEHHE BEKTOPOB,
MPOU3BOAHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYTrOIbHUKOB,
onpeesIeHHe MIOIAIU TIIOCKUX GUryp u o0bEéMa Tel.

buonocus: snekTpuyeckue SBICHHS B JKUBOW MpUPOJE, KojedaTeabHbIe
JBUKECHHS B )KUBOU NIPUPOJIE, ONITUUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, NEHUCTBUE
paavanyu Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl O0O0pa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.



l'eoepaghus: MarHuTHBIE TIOJIIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMTOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUH.

Texunonocus: JNWHUM DJEKTPONEPEad, TI'€HEPATOp MEPEMEHHOTO TOKa,
AJIEKTPOJABUTATENIb, WHAYKUHOHHAA II€Yb, pajaap, PaguoONpUEMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBU-meub, NMpOEKIIMOHHBIA amnmapar, BOJIOKOHHAS OTNTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®PusnMka» Ha YPOBHE CpPEIHEr0 OOIIEero
oOpa3oBanusi (0a30BbIN YPOBEHB) MOJDKHO OOCCIECYHUTH JOCTHDKCHHE CIEAYIOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOT0 npeameta «Dusuka» JOJKHbBI
OTpakaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOJCTBOBATHCS
chOPMHUPOBAHHON BHYTPEHHEW TMO3HUIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbBITA JAEATEILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEILHOMN €SI TEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKJAHCKON MO3UIIUK 00YUYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEYECKUX TIyMAHUCTHUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIbHOCTh B MHTEPECAX TPa)KJaHCKOTO
OOIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIliu;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMATILHBIMU HHCTUTYTaMHU B COOTBETCTBUU C
X (YHKIUAMHU U HA3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUECHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH, B TOM YHCIIC B
JEeATEIIbHOCTU YUEHOI0;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMUBOTO OYIyIIIEro;

4) 3¢cTeTHYECKOr0 BOCITUTAHHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPUECTRA,
npUCyLIero (pu3nvyeckoil HayKe;



5) Tpya0BOro BOCIUTAHMS:

UMHTEpPEC K pa3MuHbIM cdepaM NpodhecCHOHATBLHON NEeATeNbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIN BHIOOD
Oymymier mpodeccuu 1 peaTn30BbhIBaTh COOCTBEHHBIC )KU3HECHHBIC TJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K OOpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) PKO0JIOrHYeCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIBTYpPhI, OCO3HAHUE TI00aTHLHOTO
XapakTepa KOJIOTUUECKHUX MPoOIeM;

IJIAHUPOBAHKUE U OCYLIECTBJIIEHUE ICMCTBUI B OKPYXKAIOUIEH CPEJIEe HA OCHOBE
3HAHMS 1IeJIed YCTOMYHUBOrO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHe OMbITa JEATEIbHOCTH SKOJOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 110 (PUBUKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHWE IIEHHOCTH HAay4YHOW JESITeNIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHuss (U3UKH  OCYIIECTBIATH  IPOCKTHYID M HCCIIEIOBATEILCKYIO
NEeATEILHOCTh HHANBUAYATBHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jlornyeckue aelcTBUA:
CaMOCTOSITENIbHO  (OpMyJIMpOBaTH W aKTyaJIu3upoBaTh  MOpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh 1EMU JACATCIBHOCTH, 3a/1aBaTh IAPAMETPhl U KPUTEPUU HX
JIOCTHKCHHUS;
BBISIBIIATH  3aKOHOMEPHOCTM W IMPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHajlu3a WMEIOLIUXCS
MaTepHUaIbHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESTEIBHOCTD, OICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIEICTBUMN IEITEILHOCTH;
KOOPAMHUPOBATH M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBaTh KPEATUBHOC MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3oBbie ucciaenoBarTeabCKHue JeCTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KJIIOUEBBIMHU TMOHSITUAMU M METOJaMH
bu3nYecKoil HayKH;



BJIAJICTh HaBBIKAMU YUEOHO-UCCIIEOBATEIBCKON U MTPOCKTHOM J1EATETbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TOUCKY
METOJIOB pelIeHusl 3a7ad (PU3UYECKOTO COJACpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METO/I0B ITO3HAHUS;

BJIAJETh BHUAAMHU JEATEIBHOCTH II0 IIOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPNpPETALNK, NPeoOpa3oBaHUI0O M MPUMEHEHHUIO B PA3NIMYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISAITh [IPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HAXOAUTh ApryMEHTBl I J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYyUYCHHBIE B XOJI€ PEIICHHS 3aJadyd  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
JESTEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HAaHHUA MO (QU3UKE B MPAKTUUYECKYIO 0O0JacTb
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAJIbHBIE TIOAXO0/bI U PEIICHHUS;

CTaBUTh NMPOOJIEMBI U 337a4H, 10IyCKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

Pabora ¢ undpopmaumeii:

BJIAJICTh HABBIKAMU MOJYyYEeHHS] MHPOpMaluuu (PU3UYECKOTO COJEpKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaju3,
CUCTEMATHU3alMI0 U WHTEpIpeTanuio MHOOpPMALUK pa3IUYHbIX BUAOB U (opM
Ipe/ICTaBICHMUS;

OLICHMBATh JJOCTOBEPHOCTh UH(POpPMALINU;

UCIIOJIB30BaTh  CPEJICTBA  MH(POPMALUMOHHBIX M  KOMMYHHMKAIlMOHHBIX
TEXHOJOTMI B pElIeHUH KOIHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN JSPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TUTUEHBIl, pecypcocOepexeHHsl, TMpaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(popMaIImoHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3UYECKOr0 COACpPXKaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHadeHHs] THPOPMAIIUHU U LIEJIEBON ayTUTOPHH, BBIOUPAsi ONTUMAIbHYIO
dbopMy npeacTaBICHUS U BU3YaTU3ALINU.

KoMMyHuUKaTHBHBIC YHHMBEpPCAJbHbIE Y4eOHbIe JeHCTBHUS:
OCYIIECTBIAThH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOIl 1€ATEIbHOCTH;
pacrno3HaBaTh MNPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii M CcMsryarh
KOH(DJIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB;

MIOHMMATh M HMCIOJIb30BATh MPEUMYIIECTBA KOMAHIAHOW U WHIWBUIYATbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHII ¢ Y4ETOM 0OLIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIeHA KOJIJIEKTUBA;

NPUHAMATh L€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JACHUCTBUS MO €€ JIOCTHUKCHUIO: COCTaBJIATH IUIAH JIEUCTBHM,
pacrupenenartb poid ¢ y4€TOM MHEHHUIl y4YacTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJAa U KaXKJOTO yYaCTHHKAa KOMAaHIbl B
001t pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

Ipeularatb HOBBIE IIPOEKTHI, OLIEHUBATH HJEH C TO3WLHMH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO M BOOOpAKEHUE, OBITh UHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranuzanusi:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO AESITEIBHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBIABISITH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
cOOCTBEHHEIE 3a1a4H;

CaMOCTOATENIbHO COCTaBJIATh IUJIAH PEIICHHUS PACUETHBIX M KAaueCTBEHHBIX
3a]1a4, [JI1aH BBIMOJIHEHUS IPAKTUYECKONW paboThl ¢ YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHU;

JaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacMpATh paMKH Y4€OHOTr0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUII;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILEHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B OOJACTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTH,
OLICHMBATh COOTBETCTBHUE PE3YJbTATOB LIEJISIM;

BJIAJETh HABbIKAMU  TO3HABAaTEIbHOW  pediaeKkcur KaKk  OCO3HAHUs
COBEpILAEMbIX JIEUCTBUI M MBICIUTENbHBIX IPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBaHUIA;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUH JIJISl OLICHKU CUTYalluu, BHIOOpa BEpHOTO
peuieHus;



yMETh OIICHUBAaTh PHCKH W CBOCBPEMCHHO IPHHHMATh PEIICHHS IO HX
CHIDKEHUIO;

OPUMHUMATh MOTHBBI M apryMEHTBl JIPYIHMX IIpH aHallu3e pe3yJbTaToB
JEATEILHOCTH,

IPUHUMATH Ce0sl, MOHMUMAas CBOW HEJOCTATKU M JIOCTOMHCTBA,;

OPUMHUMATh MOTHBBI M apPryMEHTBl JIPYrHMX IIpH aHalu3e pPe3yJbTaToB
JCSATCIIBHOCTH,

IpHU3HABaTh CBOE MIPABO W MIPABO APYTUX HA OIIHOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHUS IPOTIPAMMBI
no Qu3uke A YPOBHS CpeAHEro oOmero oOpa3oBaHHs y OOYyYaroIuXxcs
COBEPIICHCTBYETCS SMOIIMOHAIBHBIHI HUHTEIUJICKT, IPEe/IO0JIararoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHHE, BUJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHOM AMOIMOHAIBHOM chephl,
OBITH YBEPCHHBIM B ce0e;

caMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHUE IPHHHMATh
OTBCTCTBEHHOCTh 3a CBOE TIOBCACHHME, CIOCOOHOCTh aJalTHPOBAThCA K
HYMOIMOHAIBHBIM H3MEHEHHSIM H MIPOSBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPECHHEH MOTHBAIIMHY, BKIIIOYAIOMIEH CTPEMJICHHE K JIOCTMDKCHHUIO LEIH M
yCHexXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE JEHCTBOBATh HCXOJS M3 CBOHX
BO3MOKHOCTEM;

SMIIATUH, BKIIOYAONIEH CIIOCOOHOCTh MIOHUMATh AYMOI[MOHAIEHOE COCTOSHUE
JIPYTHX, YYHATHIBATH €ro IMpPH OCYIICCTBICHUM OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONICPEIKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKIIIOUAOIIHNX CITIOCOOHOCTh BBICTPAUBAaTh OTHOIIICHUS
C IPYTHMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIMKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJiacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3MKku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpA, B PA3BUTUH COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIIOIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YUYCHHBIX (DU3UUYECKUX MOJIEICH:
MaTepuaibHasi TOYKa, MHEpIUAIIbHAS CUCTEMA OTCYETa, AOCOMOTHO TBEPIOE TETIO,
WJICAIbHBIN a3, MOJEIHU CTPOCHUS T'a30B, )KUIAKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NMIECKUX 3a/1a4;

pacno3HaBath (U3UYECKHUE SBJICHUS (TPOLIECCHI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAMHAMHUKHA:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHWHOE
JBKEHUE, CBOOOJHOE TMaJICHUE Tel, JBWKEHHE IO OKPYXHOCTH, HWHEPIIHS,
B3aumojecTeue Tei, Auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE >KUIKOCTEH
U TBEPJBIX TEJ, U3MEHEHNUE 00bEMA TEJT MPU HArpEeBaHUU (OXJIAKICHUN), TETIOBOE
paBHOBECHE, WMCHAPEHUE, KOHJICHCALHMs, IJIABJIICHUE, KPUCTAIUIA3ALMS, KUIICHUE,
BJI&JKHOCTh BO3/1yXa, OBBIIICHUE IaBJICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXIY IIapaMeTpaMu COCTOSIHHMS ra3a B H3OIpoleccax,
ANEKTPU3ALMA TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHWYECKOE JIBIDKCHHE, HCIOIB3Ys (DU3NYECKUE BEITMYMHBIL:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHuia,
UMITYJIbC T€Jla, KHHETUYECKasl SHEPrus, MOTECHIHAIbHAS SHEPIrus, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh, IpPHU OINHCAHUM MPABUIBHO TPAKTOBAThH
(bU3MYECKU CMBICT HCIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYCHUS W EIUHMUIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJIIMYMHAMMU;

ONMCHIBATh WM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONBb3ysl (U3UYECKUE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIeparypa, CpeaHsis
KMHETUYECKAsi SHEPryusd XaOTUUYECKOrO JIBUKECHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThl, BHYTPEHHSS SHEprus, padbora rasa,
KOO (PUIIMEHT TMOJE3HOr0 JCUCTBUS TEIUIOBOTO JIBUTATENsA; MpPHU OINUCAHUU
MPaBUIBLHO TPaKTOBaTh (U3MYECKUH CMBICI MCIOJb3YEeMbIX BEJIUYUH, WX
o0O3HaYeHUs U €AUHUIBI, HAXOAUTh (QOPMYJbI, CBA3BIBAIOIIUME JaHHYIO
($bU3NYECKYIO BETMYMHY C APYTUMU BEJIMYHHAM;

ONUCHIBATh U3YUYCHHBIEC AIIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
SBJICHUSI (ITPOIIECCHI), UCTIONB3YsS (PU3UUECKUE BEIMYUHBI: JICKTPUUYCCKUN 3apsi,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD I0JIs, MOTEHIHAN, PA3HOCTh ITOTCHIMAJIOB;
NPy OMUCAHUU TMPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCHOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAUCHUS W EIUHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JTAHHYI0 (U3UYECKYIO BETUYUHY C APYTUMH BETUYMHAMM,

aHAM3UPOBATh (PU3MUYECKHUE MPOIECCHl U SBICHUS, UCIIONB3YsS (U3HUECKUE
3aKOHBI ¥ MIPUHIUINBL: 3aKOH BceMHupHOTo TsaroreHusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOW DJHEPruu, 3aKOH COXPAaHCHHUS WMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMHA CHUJI, MPUHUUN PABHOMNPABUS WHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOEHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYII C
aOCOJIFOTHON TeMmIepaTypoH, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 53TOM pa3nuyarh CIOBECHYIO
GbOpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKCHUE W YCIIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHbIE TNPUHIMIBI JEHUCTBHUS MAIllMH, TOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHUS MX O€30MacHOTO MCIOJIb30BAaHUS B
MOBCETHEBHOM JKU3HU;

BBIMIOJHATh AKCIEPUMEHTHl MO0 HCCIEAOBAHUIO (U3UYECKUX SIBICHUNA H
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopmynupoBath MpobiieMy/3aady M TUIOTE3Y Y4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O000pY/IOBaHHUSA, MPOBOAMUTH OIBIT U
(GbOopMyIHpPOBATH BHIBOIBI;

OCYIIECTBISThH MPSAMbIE U KOCBEHHBIC M3MEPEHUS (PU3UUECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS W HMCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIUYUHAMHU  C
UCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH pE3YyJbTaThl IMOTYYEHHON 3aBHCHUMOCTH (PU3NYECKHX BEIUYUH B
BU/JIE TaOIMIl U TpaMKOB, AENIaTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEJOBAHMUS;

co0oaTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUMN B
paMKax Y4eOHOIro DSKCIEPHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOW W IPOEKTHOM
JEATEIbHOCTH C MCIOJb30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1IA0OPATOPHOIO
o00opyI0BaHUS;

pemath pacu€THble 3aJadd C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIo,
UCHOJB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a7auu
BBIOMPATHh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOAMMBIE I €€ PElIeHHs, MTPOBOJUTh PAacU€Thl U OLEHUBATh PEATbHOCTH
MOJIyYEHHOT0 3HaUeHUs (PU3UUECKOU BEIIMYMHBI;

pemaTh Ka4eCTBEHHbIE 3a/1a4/: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUYUBYIO
LEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
dbuznyeckue sSBICHUS;

UCIIOJIb30BaTh ~ MpPH  PEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIPEJICTABJICHUS] Y4EOHOW U HAYYHO-TIOMYJISPHON MHGOPMAIUH, TOJTYy4YeHHON U3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTY4aeMyt0 HH(OPMALINIO;

MPUBOAUTH MPUMEPHI BKJIa/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsi o0ecrieueHus: 6€30MacHOCTH MpHU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JJII COXPAHEHUS 3I0POBbsSl M COOJIIOICHUS HOPM SKOJOTHUYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CPEJIE;



paboTtarhb B TpYIIE C BBIMNOJHEHUEM pPAa3JIUYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYIIIbI, PalUOHATIBHO paACHPEACNsITh OO0S3aHHOCTH U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJICKBaTHO OLICHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEHIEHUE pacCMaTPUBAEMOM MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B NPAKTUYECKOW NESITEIBHOCTH JIIOJAEH, LEJOCTHOCTh M EIUHCTBO
buznyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS W3YyYCHHBIX (U3UUYECKUX MOJIEIIeH:
TOYEUYHBIN JEKTPUUECKUN 3apsll, Jy4Y CBETa, TOUEUHbI HCTOYHUK CBETA, siepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siJipa MpU PEUICHUU (PU3MYECKHX
3a/1adg;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKN U KBAHTOBOM (DPM3UKH: 3NEKTPUUYECKAsl POBOIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasE WHAYKUWSA, JEWCTBHE MAarHUTHOTO TMOJsA Ha
IMPOBOJHUK C TOKOM W JBIKYUIMICS 3apsj, 3JIEKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, NIPSIMOJIMHEMHOE pPAacIpOCTPaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTepdepeHus, aAudpakuus W HOJApU3aLUs CBETa, JUCHEpCUsS CBETa,
dbotoanexTpuueckuii 3ghext (hoTodddexT), CBeTOBOE AaBlIEHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaANOAKTUBHOCTD;

ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKHUE,  DJIEKTPUYECKYID  NPOBOAUMOCTb  PA3NIMYHBIX  Cpel) |
AIIEKTPOMATHUTHBIE SIBJICHHS (IIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKUE BETUUYUHBL
DIEKTPUYECKUM 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUECKOE
COIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, ANIEKTPOABIDKYIAs cujia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjs, cuina Ammepa, cuna JlopeHua, WHIYKTUBHOCTH
KAaTyUIKH, HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOTO IIOJE€H, NEepPUOJ M YacToTa
KojeOaHuil B KoyiebaTenbHOM KOHTYpe, 3apsiji W CWia TokKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHHUE U
ONTUYECKasi CHUjla JIMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBAaTh (HU3MUECKUN
CMBICTT HCIOJB3YEMbIX BEJIMYMH, WX O0O3HAUYE€HHS W EAUHMIIBI, YKa3bIBaTb
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIUYMHY C JAPYTrUMHU
BEJIMYMHAMU;

ONMKCHIBATh H3YUYEHHBIE KBAHTOBBIC SBJIEHUS M MPOLECCHI, HCIONb3Ys
¢u3znyecKkue BEIMYMHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI U



4acTOTa CBETA, YHEPTUS U UMITYJIbC (POTOHA, IEPUOA MOJIypacnaaa, SHEPTUs CBSI3U
aTOMHBIX fJ€p, NpPU OINHUCAHUU NPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHMsS M €IUHUIIBI, YKa3blBaTb (POPMYJIBI,
CBSI3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIUYMHY C JPYTUMH BEIUYMHAMH,
BBIUUCIISATh 3HAUCHUE (PU3MUECKOI BEIIMYUHBL;

aHAJIM3UPOBATh (PU3UUECKHUE MPOLECCHl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKUE
3aKOHBI M NMPUHIUIBL 3aKOH OMa, 3aKOHBI I1OCJIEI0BATEIBHOTO U MMAPaJIEIbHOIO
COCIMHEHNs TPOBOJHUKOB, 3aKOH Jkoyis—JIeHma, 3aKOH AIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEWHOIO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHHE DWHINTeHHA s doTtorddekra,
3aKOH COXPAHEHMsI SHEPIuHu, 3aKOH COXPAHEHHs HMITYJIbCA, 3aKOH COXPAaHEHUS
IIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs MAacCOBOI'0 4HCIa, MOCTynarsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmajaa, Ipyu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHHE W YCIOBHUS (TpaHULBbI, 00JACTH)
IIPUMEHUMOCTH;

OIPENENATh HAIIPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOIO MOJIS IPOBOJAHUKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTh W OINKCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOHU JTMH30M;

BBIMOJHATh HKCIEPUMEHTHl IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH H
IIPOLIECCOB € MCIIOJIB30BAHUEM IIPSAMBIX M KOCBEHHBIX HM3MEPEHHUMU: IPU 3TOM
dbopmynupoBaTh mpobiieMy/3ajauyy M THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O000pYIOBaHHUSA, MPOBOAMTH OIBIT M
bopMyIMpOBaTH BHIBOIHI;

OCYIIECTBISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUS (U3NUECKUX BEIUYHH, IIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsS] M HMCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUM;

UCCJEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C HUCIHOJIb30BAHUEM
OpsIMBIX  M3MEPEHHMM: NpU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PM3MUECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, JAeaTh BBIBOJBI IO pE3yJIbTaTaM UCCIICJOBAHMS;

cobJroaTh Mpapuia 0€30MacHOTO TpyJa MPU MPOBEACHUM UCCIETOBAaHUMN B
paMKax y4eOHOro »JKCHEepUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW W IMPOEKTHOM
JESITEIbBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M J1aOOpaTOPHOIO
000pyIOBaHUS;

pemiath pacu€THBIC 3aJa4yd C SIBHO 3aJaHHOM (U3WUYECKOM MOJEIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/1a4u
BBIOMPATHh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIBI,



HEoOXoauMble AJis €€ pellIeHMs], POBOAUTh Pacy€Tbl M OLIEHUBATh PEaIbHOCTH
NOJy4YE€HHOT' 0 3HAaY€HUS (PU3NUECKON BEIUUNHBI;

peniaTh Ka4eCTBEHHBIC 3aJa4l: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3NYecKue SIBICHNUS;

UCIOJB30BaTh  INPU  pPELIEHMHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMaLIMOHHbIE TEXHOJIOTMH JJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTaBJICHUs y4eOHOW U HAay4YHO-TIONMYJSIpHONH MH(POpPMalK, MOTYYECHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH IMOIYyYaeMyI0 HH(OpMaLHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOICTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOI0 MCIOJB30BaHUS B MIOBCEIHEBHOM
KU3HY;

NPUBOANTH IPUMEPHI BKJIA/1a POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPY>KAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIst obecrieueHus: O€30MacCHOCTH MPU OOpAILLEHUHU C MPUOOpPaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHS 30POBbS U COOJIIOICHNUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CPEE;

paboTaTh B TpyNIEe C BBIIOJHEHUEM pa3IUMYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pacCHpenesTh OO0S3aHHOCTH U
IUIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aICKBATHO OLICHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB TPYMIIBI B pELIEHUE pacCMaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uudpoBbIe
Ne i/ P Kontpoabsnsie IIpakTnueckmue (1tubp )
MporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMUSI
1.1 ®u3KKa U METO/Ibl HAYYHOI'O ITO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitia 3 https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.ru/7f4 1bf72
Uroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnorexa [JOK
) TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOAMHAMHIH 10 ! hitps://m.edsoo.ru/741bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [JOK

da3oBEIe Nnepexoabl

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




Hroro no pasgeny

24

Paznen 4. JIEKTPOJANHAMUKA

bu6mmoreka [JOK
4.1 DIICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
40 [TocTosTHHBIN NIEKTPUYECKUIA TOK. TOKU B 12 bubnnoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




11 KJIACC

KoJuunyecTBO yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposBbie
Ne n/m P Kourpoabubie IIpakTHyeckue (1uubp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJIUHAMUKA
11 MaruutHoe nosue. IeKTpOMarHuTHast 1 | 3 bubnnoreka [JOK
’ WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
21 MexaHn4ecKHue U JIEKTPOMarHuTHbIC 9 1 bubnnorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
5 Mexanudeckre 1 31€KTPOMArHUTHBIE 5 1 bubnmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBHI cielIUaIBHON TEOPUU 4 | bubnmorexa [JOK
’ OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 9 7 6
JICMCHTLL KBAHTOBOM OIITHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuorexa [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Paznen 6. OBGOBLHIAIOIIEE IOBTOPEHUE

6.1 O6o61maroiiee NTOBTOPEHHE 4 ngggif;;gﬁﬁ £41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnubie IIpakTuyeckue
n/n Bcero u3ydyenusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
dusuka — Hayka o IpupoJie.
1 Hayunsie MeT(})fK bl HOLI:H;)HI/IH 1 bubmmorexa [TOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIero Mupa
Ponp u mecTo pusuku B

) (GhOpMHUPOBaHUH COBPEMEHHOU 1 bubnnorexa [HOK
Hay4YyHOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIeATEIBbHOCTH JIF0IeH
MexaHnueckoe IBIKECHHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 bubmmorexa [JOK
nBwxeHud. [lepemenienue, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBUKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE | bubnuoreka [IOK
JBUXKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe majieHne. Y cCKopeHue 1 bubmuorexa [JOK
¢BOOOIHOTO IMalEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE nBUXEHUE.

7 JIBrmykeHrne MaTepHalbHOU TOYKHU MO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTHU
8 [IpuHuun oTHOCHUTENBHOCTH [ anues. 1 bubnnorexa [JOK




HNuepuuanbHbie CUCTEMBI OTCYETA.
IlepBb1it 3ak0oH HproTOHA

Macca tena. Cuna. [Ipunuun

https://m.edsoo.ru/ffOc3be8

9 cyrnepno3unuu cui. Bropoii 3akoH bubnmorexa LTOK
ynep ' P . https://m.edsoo.ru/ffO0c3be8
HbroToHa a1 MatepuaabHON TOUKH

10 Tpetuit 3akoH HproToHa st bubnnorexa HOK
MaTEepUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cuna

11 TskecTu. [lepBasg kocMuueckas bubmmorexa LHOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kocxddunment tpeHust.

13 Cuna CIO)H OTI/IBJIeI({qu:I npu BI/DP;ceHI/H/I bubmorexa HOK

P pA https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU ra3e
ITocTynarenbHOE U BpalaTeibHOE

14 JBIDKEHHE a0COIFOTHO TBEPJIOTO Tea. bu6mmorekxa [JOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeECHs TBEPAOIO Tela
Nmnynbc MmaTepuaibHON TOUYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubmmorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHME
Pabota 1 MOITHOCTH CHUIIBL.

16 Kunernueckast sHEprus MarepuagbHON bubnuorexa [JOK
Touku. Teopema 06 n3MeHEHNHN https://m.edsoo.ru/ff0c4502
KHMHETHUYECKOI SHEprUn

17 [ToreHunaneHas dHeprus. bubnnorexa [JOK




18

[TorennuanpHas 3HEprust ynpyro
ne(OpMUPOBAHHON MPY>KUHBI.
[ToreHnmanpHass YHEPTHS Tella BOIU3U
MOBEPXHOCTU 3eMJIU

[ToTeHunanbHble 1 HENOTEHLIUAIbHbBIE
cuibl. CBs3b pabOThI
HCIIOTCHIIUAJIBHBIX CUJI C USMCHCHHUECM
MEXaHUYECKOUI SHECPTHUU CUCTEMBI TCIIL.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruu

https://m.edsoo.ru/ffOc461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabota
«HccnenoBanue cBs3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUYECKON SHEPrHH
Tella Ha IPUMEPE PaCTHKEHUS
PE3MHOBOTO KTyTa»

20

KontponbHas pabora o teme
«Kunematuka. J{uaamuka. 3aKOHBI
COXpaHCHHUsSI B MEXAHHUKE»

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaxkrep JBUKECHUS U
B3aMMO/ICVCTBHUSI YaCTHUL BEILIECTBA.
Mojgenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TN

Macca monekyin. KonuaectBo
BenectBa. [locTostHHas ABoraapo

TennoBoe paBHOBecue. TemnepaTtypa
u e€ usmepenue. [llkana Temneparyp




Llenbcus

Uneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHnue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa

26 CpeIHEN KHHETUYECKON YHEPTUH bubnnoreka [JOK
JIBUJKECHHSI MOJIEKYJ1. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH JlampToHa. ["a30BBIC 3aKOHBI
JlaGopatopHas pabota

)% «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSIHUS
pa3peKEeHHOro raza»

29 N3onporiieccrl B uaeaabHOM ra3e u ux bu6mmoreka [IOK
rpaduueckoe MpeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTpenusis sneprus
TEPMOJIMHAMHUYECKON CUCTEMBI U

30 crroco0nI e€ m3meHeHus. KoandaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOI'O UEATBHOTO
rasa

31 Bunael rerionepenaun bubmmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonuuecTBo T€MIOTH NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHeIN Mmpoiecc

13 [lepBblil 3aKOH TEPMOANMHAMUKH U €TO bubnuorexa [JOK
MPUMEHEHHUE K U30IIpoLIEccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIieccoB B bubnuorexa [JOK




npupozae. Bropoii 3akoH
TEPMOJIVHAMUKH

[Ipunnun nevicreus u KI1/] rerioBoit

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK

35 MAallIUHbI https://m.edsoo.ru/ff0c600a

36 [Mukn Kapno u ero KIT/{

37 DKonoruyeckue npoodaemMbl
TEIJIO3HEPreTUKU

18 O6o0maromuii ypok «MoseKysipHas bubmuorexka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI» https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabota 1mo Teme

39 Monexynsipras ¢puzuka. OCHOBBI bubmmorexa [IOK
« .

YA https://m.edsoo.ru/ff0c6a50
TEPMOJIVHAMUKH»

40 [TapooGpa3zoBaHue U KOHACHCALUS. bubnuorexa [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAS M OTHOCUTEIbHAS

41 BJIAJXKHOCTh BO3/1yXa. HacheieHHbIi bubmmorexa [TOK

Ayxa. Hackll https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnnueckue u

42 aMmopdHbIe Teaa. AHU3OTPOIIHS bubnnorexa [JOK
CBOMCTB KpucTayioB. Kujakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTEpHAIIbI
[InaBneHue u KpucTain3anus.

bubmuoreka [JOK
43 VYenpHas TEII0TA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numanus
b K

44 YpaBHEHHE TEIJIOBOTO OaslaHca nommorexa O

https://m.edsoo.ru/ff0c6820

45 OnekTpuszanus Tei. INeKTPUIECKUn bubnuorexa [JOK

3apsa. ZIBa BH A JJICKTPUICCKUX

https://m.edsoo.ru/ffO0c6bcc




3apsi/i0B

[IpoBOIHUKH, TUANEKTPUKHU U

46 IIOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubnmorera [IOK
YHPOBOA ' p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOTO 3apsijia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToyedHbBIN 3JIeKTPUIECKUI bubmmorexa LOK
y ) P https://m.edsoo.ru/ffO0c6ce4
3apsijg
Hanpssk€HHOCTB IEKTPUIECKOTO
43 nosist. [IpuHOun cynepno3suuuu bubnmoreka [JOK
3JIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaGota cuit 37eKTpOCTaTHIECKOTO
49 non. Ilorennman. Pa3HocTs bubmorexa LIOK
’ ait. https://m.edsoo.ru/ffO0c6f00
[IOTEHI[MAJIOB
ITpoBOHUKY U JUIIEKTPUKU B
50 Z-)JIpeKT OCTaTUYECKOM noie bubmmorera LIOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTb
bu6mmorekxa [JOK
51 DnexTpoéMiKocTh. KoHanencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHAEHCcATOpa. DHEPrU 3apSKEHHOTO bubmmorexa [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenne
AJIEKTPOEMKOCTH KOHIeHcaTopa”
[TpuHIMI nelCTBUA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMMPOBATIHLHOTO

amnmapara, CTpyHHOTO IpUHTEpA.
DnekTpocTaTHdecKast 3alluTa.




55

56

3a3eMiIeHHUE HIIEKTPONPUOOPOB

DIIEKTPUUIECKHI TOK, YCIOBHS €T0O
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conporusnenue. 3akon Oma Jist
y4dacTka 1enu

ITocnenoBarensHOE, MapatieabHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHHKOB. JlaboparopHas paboTa
«/3ydenne cMeIanHoro COeMHEHUS
PE3UCTOPOB»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH AJIEKTPHUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akon Oma 115t TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenue IJIC ucToUHUKA TOKA U
€TI0 BHYTPCHHCTO COIIPOTUBJIICHUA»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

Pe3epBHbiil ypok. KonTposbHas
pabora 1o Teme "DineKTpoauHaMuka’ /
Bcepoccuiickas mpoBepouHasi pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«DnexkTpoauHaMuka» / Beepoccuiickas
poBepoyHas paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COIMPOTHBIICHUS METAJIJIOB OT
Temmeparypbl. CBEpXIIPOBOAMMOCTh




DNEKTPUYECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX MTyYKOB
[TonmynpoBoaHUKH, UX COOCTBEHHAS U

63 IIpUMeECHas poBoAuMOcTs. CBOMCTBA 1 bubnnorexa [HOK
p—n-nepexona. [loaynpoBogHUKOBbIE https://m.edsoo.ru/ffOc84ae
npuOOopbI
DNEKTPUYECKUH TOK B paCTBOpax U

64 pacIuiaBax dJIE€KTPOJIMTOB. ] bubnnorexa [HOK
DNIEKTPONUTHYECKAsT JUCCOLIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnexTponauns
DJIEKTPUYECKUH TOK B ra3ax.

65 CaMOCTOSITeNIbHBIN U ] bubmuorexka [JOK
HECaMOCTOSATENIbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ff0c84ae
ILmazma
DeKTpUYecKue Mpuoophl 1

66 YCTPOMCTBA K UX MPAKTUYECKOE | bubnnorexa [HOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KoHnTponbHas paborta 1mo Teme

67 «2Qnekrpocraruka. [locTosHHbBIN | bubnuoreka [IOK
ANEKTpUYEeCKUil TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cperax»

68 PesepBHblil ypok. O6001aromuii ypok 1 bubmmorexa [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
]
Jlj}n Tema ypoka Bcero Konrpoapueie  Ipakruueckue J::;:e}ll/lﬂ :)I;I[()l;izzzl:enbﬂme
padoTbI padoThI pecypebi
[TocTostHHBIE MATHUTHI U X

1 B3auMO/iericTBUe. MarauTHOE ToJIe. | bu6mmoteka LIOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKLIHHU
MarauTHO€e 1oJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bu6muoreka [JOK
B3aumopeiicTBrue NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabota «3yueHue | 1 bubnmnoreka [JOK
MarguTHOTO I10JIs1 KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHuTHOTO TOJISI Ha
IIPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaGopaTopnas pabora | 1 bu6muoreka [JOK
«HccnemoBanne nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM»

JleicTBME MarHuTHOTO MOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY. | bubmmorexa [JOK
Cuna Jlopenna. Pa6oTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnekTpoMarauTHas UHAYKIUs. [loTok

6 BEKTOpa MarHUTHOU uHaykuuu. 3/1C 1
WHIYKUIWU. 3aKOH 3JIEKTPOMAarHUTHOMN




HHAYKOHUU CDapaL[e;I

Jlaboparopnast pabota
«UccnenoBanue sBICHUS
ANEKTPOMArHUTHOW UHIYKITUH»

bu6mmoteka LIOK
https://m.edsoo.ru/ffOcal 50

NHnykTuBHOCTE. fIBIEHUE
camounaykiuu. 3J1C caMOMHIyKITHH.
DHeprusi MarHUuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Je

bu6mmoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpocTBa U X
MIPUMEHEHHE: TOCTOSHHBIE MAIHUTHI,
AJIEKTPOMArHUThI, AIEKTPOABUTaTENb,
YCKOPUTENH 3JI€MEHTAPHBIX YaCTHll,
WHIYKUUOHHAA 1€4b

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS MHTYKIIHSI»

bubnunoreka LIOK
https://m.edsoo.ru/ffO0cab82

11

KonrponsHas pabora o Teme
«MarsnutHoe 1oiJe.
DNeKTpOMarHUTHAS MHTYKIIUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOHBIC MEXaHHUECKUE
Kosnebanus. ['apMoHHUYecKue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHX KOJIeOaHuH.
[IpeBpatienue sHepruu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajibIX KojieOaHuii rpy3a Ha
HUTHU OT OJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbublit kouTyp. CBOOOAHBIE

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




15

16

QJICKTPOMAruHruTHBIC KoJIe0aHus B
nacajibHOM K0JIeOaTEIIEHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMU U
OJICKTPOMAariMTHBIMHA KoJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTBHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpencraBienue o 3aTyXaroMX
KoseOaHusx. BelHyKIeHHBIC
MexaHnJecKue konebauns. Pe3onanc.
BBIHy)KI[CHHBIe BHCKTpOMaFHI/ITHBIC
KoJieOaHMs

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CUHYCOUJAIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIIIUTYAHOE U
JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U
HaAIPSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpedieHue
JJIEKTPUYECKON YHEPTUU

19

20

YCTpolcTBO M IPAKTHUECKOE
IIPUMEHEHHE IEKTPUUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOT0 TOKa,
JIMHUH 3JIEKTpolepead

DKOJIOTUUECKUE PUCKU TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIHH.
Kynbrypa ncnonb3zoBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




MexaHuuecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth

bubnunoreka LIOK

21
pacnpocTpaHeHus U JJIMHA BOJHBL. https://m.edsoo.ru/ffOcca54
[Tonepednsie U IPOOJIbHBIE BOJTHBI
” 3ByK. CKOpOCTb 3BYyKa. I pOMKOCTh bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [1lkana brbmmorexa [TOK
P i https://m.edsoo.ru/ff0ccfe0
3JE€KTPOMArHUTHBIX BOJIH
[IpuHUHMIIBI panOCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Pagnostokamus
)5 Kontponbnas padota «Konebanus u bubnmnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE pacIpOCTPAHEHHE
26 CBETa B OJIHOPOJIHOM cpejie. bubmmorexa [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 orpaxeHus csera. [loctpoenue bubnmotexa LOK
p L p https://m.edsoo.ru/ffO0cd4e0
N300paXEHU B IIJIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenenbHblii bu6muoreka [IOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaXKEHUS
79 JlaboparopHnast pabora «M3mepenue bubmmorexa [JOK
MOKa3aTelis MPEJOMIIEHUS CTEKIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [TocTpoenne n3o0pakeHuit B bubmmorexa [JOK




nuH3e. PopMmyiia TOHKOM JIMH3BI.
VYBeauueHne JUH3bI

JlaGopatopnas pabora

https://m.edsoo.ru/ffOcddle

31 «HccrienoBanue CBOMCTB
M300paKeHUI B TUH3AX»
Hucnepcus cera. CI0XHBINA COCTaB
3 6enoro csera. L{Bet. JlJabopaTtopHas
pabota «Habmronenue aucnepcun
CBCTa»
13 Wnrtepdepennus creta. dudpaxius bubnmnoreka [JOK
ceera. JludpakinonHas peméTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOoCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MprUOOPHI M YCTPOICTBA U
yCIOBUS MX O€30MaCHOTO MPUMEHEHUS
['panuIBI TPUMEHUMOCTH
36 KJIacCUYeCKoM MexaHuku. [TocTymnarsl bubnuoreka [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ffO0cf862
OTHOCUTEITLHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIlleHUE buGnuorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprusi ¥ UMNYJbC PEISITUBUCTCKOMN
38 yacTuilbl. CBSI3b MacChl C YHEPTUEHN U buGnuorexa [IOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHUsl MOKOS
KonTponsnas padora «Onrtuka.
39 OCHOBBI cTICITUATBHOM TEOPUH bubnmorexa [IOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6£0




®oronsl. opmyna [Inanka. Dneprus

bubnunoreka LIOK

40
U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIENOBAHNE
41 (1)0T53(pq)eKTa Omnpiter A. T bubnuotexa LIOK
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoToddpdekTa. YpaBHenue
42 BﬁHmTegHa n(ls)[q)q)oma(b(}l@)ema brbmmorexa [TOK
A ' hitps://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotosddexra
HaBnenne ceeta. Onwitel I1. H.
43 JlebeneBa. XMMHUYECKOE NEHCTBHUE bubmmorexa LIOK
AeBa. s hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE MPUMEHCHHUE:
dhoToseMeHT, (OTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3a1ad mo reme «1€MEHTBI bubmuorexa [{OK
KBAaHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OOBITE
46 Pesepdopna o paccessHuio o-4actu Bubmmorexa [IOK
pPOpAa O b t hitps:/m.edsoo.ru/ff0d091a
IInanerapHas mozens aroma
but6mmoreka [IOK
47 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomieHrne GOTOHOB
48 MIPHU IIepexoJie aToMa ¢ OOJHOTO YPOBHS bubmmorexa TIOK
p pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buasl ciekTpoB
BonnoBble cBoMicTBa YacTHIL. BoTHEBI
. bubmmorexa [JOK
49 ne bpoitna. KopnyckynsipHo-

BOJIHOBOM yanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXJICHHOC U3JTYUCHUC

OTKpBITHE paTInOaKTUBHOCTH. OTBITHI

Pesepopaa mo onpenenenuo cocrapa

PaAUOAKTUBHOI'O U3JTYUCHUA

bu6mmoteka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgnoiicTBa anbda-, Oera-, raMmma-
n3iydeHus. BiausHue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacman. ['aMma-usnydyeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B SIIpE.
Snepubie peakuuu. S nepHbii
peakrop. IIpobiemMsbl, nepcrneKTUBbI,
9KOJIOTMYECKUE aCIEKThI AEPHOMN
SHEPTeTHKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «@yHaaMeHTaIbHBIE
B3aUMOJICHCTBHS. ENTMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe ¥ MUPOBO33PEHUECKOE
3Ha4YCHHE aCTPOHOMHH. Buj
3BE31HOTO Heba. Co3Be3usl, SpKHe
3BE3bl, IJIAHETHI, UX BUJIUMOE
nBrkenne. CoHeyHas CUCTEMA




56

57

58

Connne. ConHevHasi aKTUBHOCTb.
UcTtounuk sneprun ConHua u 3BE311

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIaBHOU
II0CJIEI0BATEIBHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sposrrorni CoutHIa U 3BE31

Muneunsiii [1yTe — Hama I'anakTuxa.
ITonoxxenue u nBmwxenne CosHua B
lNanakruke. 'anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Pa3zberanue raiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemuennsie mpo6iieMbl aCTPOHOMUU

61

KonTponbhas pabora «2neMeHTHI
ACTPOHOMUU U aCTPOPUZUKU»

62

O6o06maromuit ypok. Poib pusuxu n
aCTPOHOMHUHU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITUATbHOMN U
3TUUYECKOH cdepax AesaTeTbHOCTH
YeJloBeKa

63

O6o6maromuit ypok. Poib u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O606maromuit ypok. Poib




¢usnyeckoit Teopuu B POPMHUPOBAHUHT
MIpeICTaBICHUH 0 PU3NYECKOM
KapTUHE MUpa

Ob6o06maromuit ypok. Mecto
¢u3nueckoil KapTUHBI MHUpa B 001IEM

05 Py COBPEMEHHBIX €CTECTBEHHO- !
HayYHBIX TPEJICTABICHUNA O IPUPOIE

66 PesepBHbIi ypoK. MarHutHoe 1nouie. |
DneKTpoMarHuTHasi UHIYKIUS
PesepBnblil ypok. Ontuka. OCHOBBI

67 CrHenraIbHON TEOpUHU 1
OTHOCHUTEIILHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 SHGI\EGHTI)I};pCTpOHOMI/II/I u ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 63
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yabTATHl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHero 001ero o0pa3oBanusi

10.1

10.2

10.3

JleMOHCTpHpOBaTh Ha TpUMEpax poilb W MeCTo (HU3UKU B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MIPAKTUUYCCKOHN JCSITCIBHOCTH
JTIoIen

Y4YUTHIBaTh TPAHUIBI IPUMEHEHHS U3yUYEHHBIX (DU3HMUECKUX MOJIEICH:
MarepuajibHas TOYKa, WHEpIUalbHass CHCTeMa OTCYETa, aOCOFOTHO
TBEPI0€ TEJI0, UACATBHBIN T'a3; MOACIHU CTPOCHUSI TA30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIM JJICKTPUYECKUH 3aps]l — IMpPH PEHICHUU

(1)H31/I‘IGCKI/IX 3aJa4

Pacno3naBaTth (usnueckue sBieHus (IPOLECCh) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON Teopuu
CTPOCHHUS BEUIECTBA M  JJIEKTPOAMHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUXKEHUE, CBOOOJHOE MaJCHUE
TeJl, JBWXKEHUE II0 OKPYKHOCTH, HHEpLUs, B3aUMOJEHUCTBUE TEII;
mudpdys3usi, OpOYHOBCKOE JABM)KEHHE, CTPOEHHE IHKHJIKOCTEH U
TBEPABIX  TeJl, M3MEHEHHEe 00bEéMa Tel TpU  HarpeBaHUU
(OXJIaKIeHUH), TEIUIOBOE pPaBHOBECHE, HCIIAPEHUE, KOHAEHCAIUs,
[JIaBJICHUE, KPUCTAIU3alus, KHUIIEHHE, BIIAXHOCTb BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBS3b MEXIYy IIapaMeTpaMu COCTOSHHMS Ta3a B HM30IPOLECcCaX;

OJICKTpHU3alus TCI, B3aNMOJICHCTBHEC 3apdaa0B

10.4

10.5

OnucelBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJb3ys (U3HUECKHE
BEJIMYMHBI: KOOPAUHATA, MyTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETUYECKas DHEprus,
MOTEHLIMAJbHAs JHEeprusi, MeXaHudeckas paldoTa, MexaHHuYecKas
MOIIIHOCTb; IIPH ONKCAHUU MPABWIBHO TPAKTOBATH (PU3NUYECKUIT CMBICIT
UCTOJIBb3YEMBIX BEIMYMH, MX O0O3HAueHWs W €AMHUIBI, HaXOJIUTh
(opMyJIbl, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMH

BEiIMYnHaM

OmmceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€II M TEIJIOBBIC




SBJICHUS, UCMOJb3ys (U3MYECKUE BEIMYMHBI: JaBJIEHUE Tas3a,
TEMIIEpaTypa, CpedHss KUHETHYeCKas DHEPrus XaoTHYECKOIo
JIBWKCHUS MOJIEKYJ, CpPEIHEKBAJApPAaTHUYHAS CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTH, BHYTPEHHSs dSHeprusa, pabora rasa,
KO3 (UIUEHT TMOJE3HOro JEHCTBUSA TEIUIOBOTO JBMraTelss; IpHu
OIIMCaHUH IIPaBUIILHO TPaKTOBAThH buznueckuit CMBICH
UCIIOJIb3YEMBIX BEIWYUH, UX O0O3HAUECHHS U EIUHUIIBI, HAXOJUTh
(opMyIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C JPYTHUMHU

BCJIIMYHMHAM

10.6

OnuceiBaTh M3y4yEHHBIE JJIEKTPUUECKHE CBOMCTBA BELIECTBA U
UIEKTPUUYECKUE  SBJIECHUSA  (IPOLECChl), HUCHONb3ysd  (pusnueckue
BEJIMYUHBI: UIEKTPUYECKUN  3apsf, NIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  I0JI, MOTEHLUal, Pa3HOCTh IOTEHLMAJIOB; IpU
OTNMCaHWH MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, WX OOO3HAYEHHs U €AMHUIIBl; YyKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BEiInM4YnHaMu

10.7

AQHAIM3UPOBATh (U3WUYECKUE TIPOLECChI W  SIBJICHUS, HCIOJB3Ys
¢bu3nvecKkne 3aKOHbI U MPUHLUIIBL 3aKOH BCEMHPHOTO TAroTeHwus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpAHEHHUSI MEXaHUYECKOW SHEpruw,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIMI CYNEPHO3ULUH CHUJI, TIPUHLIUI
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KUHETHYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHEd KUHETUYECKOM HHEPruu TEIUIOBOIO JIBHXKEHHUS MOJIEKYN C
a0CONIOTHON TeMIepaTypoil, MepBbI 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpAaHEHHUs DJIEKTPUYECKOTO 3apsana, 3akoH Kynona; mpu 3TOM
pas3nuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe

BBIPAKCHUC U YCIIOBUA (rpaHI/II_IBI, 06J'IaCTI/I) NPpUMCHUMOCTHU

10.8

10.9

10.10

OOBSACHATH OCHOBHBIC MIPUHIUAIIBI JIeHCTBUSA MallliH, HpI/I60pOB n
TCXHHUYCCKUX YCTPOﬁCTB; pa3jindatb YCJIOBHUA HUX 0e30IMacHOTo

HUCIIOJIBb30BaHHUA B HOBCGJIHCBHOf/i KHU3HU

BBINONHATE SKCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKHX SBICHUN U
MIPOLIECCOB € UCIOJIB30BAaHUEM NPSIMBIX U KOCBEHHBIX U3MEPEHNN; IIPU
3TOM (QOopMyJIHpOBaTh MpodieMy (3ahady) W TUNOTE3Y Yy4eOHOro
9KCHEpUMEHTa,  coOMpaThb  YCTaHOBKY M3  HPEIJIOKEHHOTO

060py11013aH1/1${, MPOBOAUTD OIIBIT U (I)OpMyHI/IpOBaTB BBIBOBI

OCYH_ICCTBJBITB npsaMbIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX

BCJIMYHH; IIPpU 3TOM BBI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 U3MCPCHHUA U




HCITIOJIB30BaTh U3BECTHBIC MCTOAbI OLICHKH HOl"pGHIHOCTGfI I/I3MCPGHHI>1

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYSCKUMHU BEIHYMHAMHU C
HCIIOJIb30BAHUEM TMPSMBIX H3MEPCHHI;, HPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUPOBATh pPE3yJbTaThl IOJIYYCHHOH 3aBHCHMOCTH
(u3HYECKUX BEIIMYHMH B BUC TAOIUIl U rpaduKOB, AIaTh BHIBOABI IO

pe3ysbTaTtaM UCCIIEOBaHMS

10.12

10.13

10.14

Cobnromate mpaBuia 0e30macHOr0  TpyJa TpU  HPOBEACHUH
UCCIIEIOBaHUH B  paMKax Yd4eOHOro HKCIEpPHMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKONH M TPOEKTHOM IEATENIFHOCTH C HCIIOJIB30BAaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPAaTOPHOTO 00OPYAOBAHUS

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3HUECKON MOJEINbIO,
WCIIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIUIIBI; HAa OCHOBE aHaln3a
YCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3UYECKYI0  MOJIENb,  BBIJICISTH
¢bu3nueckrue BeIUYUHBI U (HOPMYIIbI, HEOOXOUMBIC ATl €€ pelIeHHUs,
MIPOBOAMTH PAcU€Thl U OLEHUBATH PEATbHOCTh MOTYYCHHOTO 3HAUCHHUS

(hU3HYECKON BEIIMIMHBI

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIACHHUN C OMOPOM HAa M3Y4YECHHBIE

3daKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SBJICHHUA

10.15

Hcnonp3oBath MpH  pemieHHMH YYEeOHBIX 3a1a4  COBPEMEHHBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUM JUIsl TOMCKa, CTPYKTYPUPOBaHUS,
UHTEpHpeTalMi M MpeJCTaBICHUs Y4eOHOM W HaydHO-NOMYJISIPHOM
nH(pOpMalMH, MOJTYYEHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU

aHAIIM3UPOBATh MOJIy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBomuTE HpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEro

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUA MO (U3UKE B IOBCETHEBHOM
KHU3HU 17151 o0ecriedeHns 6€30MacHOCTH pu o0palleH!H ¢ pudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, IS COXpPAaHEHUS 30POBbI U

coOI0ICHHSI HOPM SKOJIOIMUYECKOT0 TIOBEJIEHUS B OKpYXKarollen cpeie

10.18

PabGorars B rpyrmme ¢ BBITTOTHEHUEM Pa3JUYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBaTh  pabOTy  TPyNmbl, palMOHAIBHO  PACIPENEIAThH
00SI3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTh B HECTaHIAPTHBIX
CUTyaIUAX, AJCKBATHO OLIEHMBATh BKJAJ KaXXJIOr0 U3 YYaCTHHUKOB

IPYIIIBI B pELIEHNE paccMaTpUBaeMoil mpoOieMbl




11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

11.1

IIpoBepsiemble npeAMeTHBbIE Pe3yabTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ibHOI NPOrPaMMbI CPeIHEro 001ero 06pa3oBaHusA

JleMOoHCTpHpOBaTh Ha MpPUMEpPAX polb W MeCTO (PU3UKU B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA, B Pa3BUTHUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUW, B MPAKTHYECKON AEATECIbHOCTH

JIFOJIeH, 1IEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTHUHBI MUPa

11.2

11.3

VY4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YyUCHHBIX (DU3MYECKHX MOJIEIICH:
TOYEYHBIN AICKTPUUYECKUH 3apsij, sAIepHas MOJENb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOTIO s[pa IIpUu pCIICHUN (1)I/I3I/ILI€CKI/IX 3aga4

PacnosnaBath ¢u3uveckue sBICHUS (MPOLECCH) U OOBICHATH UX Ha
OCHOBC 3aKOHOB SJICKTPOANMHAMUKHU n KBaHTOBOU (1)I/I3I/IKI/IZ
ANEKTPUYECKasi TMPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NCHCTBUS ~ TOKa, B3aMMOJICHCTBHE  MAarHUTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JeHCTBHE MAarHUTHOTO TIOJsl  Ha
INpOBOAHHUK C TOKOM H HBH)KYMHﬁCH 3apsaa, SJCKTPOMAarHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaKEHHWEe,  TpeloMIIeHHue,  uHTepdepeHIus,  Tudpakuus U
MONIIpU3alusl CBETa, AMCIEpPCUsl cBeTa, (oTodNeKTpudeckuil dhdext
(pororddexr), cBeTOBOEC HaBIEHWE, BO3HWKHOBEHHE JIMHEHMYATOTO
CIEeKTpa aToMa BOJOpPOJA, eCTECTBEHHass W  HCKYCCTBEHHas

PaaUOaKTUBHOCTD

114

OnuceiBaTh  M3YyYCHHBIE CBOMCTBA  BEIIECTBA  (DIIEKTPUUYECKHE,
MAarHuTHBIE, ONTUYECKUE, FNEKTPUUYECKYIO MPOBOJUMOCTDH PA3TUUYHBIX
cCpel) MW DJJIEKTPOMAarHUTHbIE SABJIECHHUS (MPOLECCHI), HCIONb3YS
(dbu3uvecKkue  BETUYHMHBL  DAJIEKTPUYECKUW  3apsja, Ccujla  TOKa,
JJEKTPUYECKOE  HAMNPSIKEHHE,  AJIEKTPUUYECKOE  CONPOTHUBIICHHE,
paszHocTh moTeHnuanoB, DJ[C, pabora Toka, MHAYKIUS MarHUTHOTO
moysi, cuia Awmrmepa, cuna JlopeHia, WHAYKTHBHOCTh KaTYIIKH,
SHEPTHs JIEKTPHUUYECKOTO W MAarHUTHOTO IIOJI€H, MEPHOJ W YacToTa
KosebaHuil B KoJebaTeIbHOM KOHTYpE, 3aps]l M CHJIa TOKa B TMpoIiecce
rapMOHHUYECKHUX ANEKTPOMArHUTHBIX KOJIEOaHHI], dboxycHOe
paccTosiHue W ONTHYECKas CHJIa JIMH3BI, MPU OMUCAHWUW TPABUIBLHO
TPaKkTOBaTh (U3MYECKUNA CMBICT HCIONB3YEMbIX BEIUYHH, WX
0003HAUEHUS W €OUHHIIBI; YyKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMHU BEIMYMHAMU




11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUA U MPOLCCCHI, UCIIOJIb3Ys
(bl/IBI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBLIX BOJIH, JJIMHA
BOJIHBI MW YacTOoTa CBCTA, DHCPrud MW HUMIIYJIbBC q)OTOHa, nepuona
nmoaypacmnaga, OSHEprud CBIA3WM ATOMHBIX AAC€p; IIPU OIHMCAHUU
IIpaBHUJIbHO TPAKTOBATH q)H3quCKHﬁ CMBICJI UCIIOJIB3YEMBIX BEJIWYHH,
uX 0003HAUeHHUS U CIWHHUIBI, YKa3bIBaTb (bOpMYJ'IBI, CBA3BIBAOIINE
JAaHHYIO (1)I/I3I/I‘-ICCKYIO BCJIMYMHY C APYIUMHU BCINYUNHAMU, BBIYUCIIATH

3Ha4YCHHE (PU3NUYECKON BETUUMHBI

11.6

11.7

11.8

11.9

11.10

AnanusupoBaTh (U3MYECKHE TPOLECCHl W  SBICHHS, HCIIONIb3YS
¢usnyeckue 3aKOHBI M NOpUHOMOBL  3akoH OMa,  3aKOHBI
IIOCJIEZIOBATEIBHOTO W IAPAJUIENbHOIO COEJUHEHMSI ITPOBOIHMKOB,
3akoH Joynst — JleHna, 3aKOH 2J€KTPOMarHUTHON MHIYKIWH, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAaHEHUSI CBETA, 3aKOHBI OTPAYKEHUs CBETA,
3aKOHBl  MPEJIOMJICHUS  CBETa, YypaBHEHME  OWHIITEWHa IS
¢doro3adexra, 3aKOH COXpPAHEHUS DHHEPIHMM, 3aKOH COXPaHEHMs
UMITYJIbCA, 3aKOH COXPAaHCHHUSA DJIIEKTPUYECKOrO 3apsiaa, 3aKOH
COXpaHEHMs  MaccOBOIO  4YHUClIa, IHocTynarsl  bopa,  3akoH
PaguMOAaKTUBHOIO paclaza; IpU OTOM pPa3jaudarh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE U YCIOBHUS

(rpaHuIpl, 006J1aCTH) TPUMEHUMOCTH

OHpe,Z[eJ'IHTB HAIIpaBJICHHUC BCKTOpa HWHAYKIMU MArHUTHOTO IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMTiepa u cuiibl JIopeHia

CTpOI/ITL n  OIIMUCBEIBATH I/I306pa)KeHI/IC, co31aBacMoO€C  IMIIOCKHM

3€pKaJioM, TOHKOW JINH30M1

BbINOMHATE SKCIEPUMEHTHI IO UCCIEA0BAHNIO (PU3NUYECKUX SBJICHUH U
IIPOLIECCOB € MCIOJB30BAaHUEM NIPSIMBIX U KOCBEHHBIX U3MEPECHUM; MTPU
9ToM (GOopMyIHpOBaTh MpodiaeMy (3anady) M THUNOTE3y Y4eOHOro
JKCIIEPUMEHTA, codupaTb ~ YCTaHOBKY M3  HPEJIOKEHHOIO
000pyI0BaHUs, IPOBOIUTH OMBIT U POPMYIHPOBATH BHIBOIBI

OcymiecTBisATh TpsSMblE M KOCBEHHbIE H3MEpPEeHHs (U3NUECKUX
BEJIMYMH; MPH 3TOM BBHIOMpPATh ONTUMAJbHBIA CHOCOO HM3MEpeHUus M

HUCIIOJB30BaTh U3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3WYECKUX BEITUYUH C HUCIIOJIH30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY,
¢buKcUpoBaTh pe3yabTaThl TMOTYYCHHOW 3aBUCUMOCTU (PUINIECKUX
BEJIMYWH B BHUJI€ TaOIMIl U TpadMKOB, JAENIaTh BBHIBOABI IO pe3yJIbTaTaM

HCCIIEI0BAHUs

11.12

Cob6mrogaTe mpaBuia 0O€30MacHOrO TpyAa TMpU  MPOBEIACHUU




11.13

11.14

WCCIICIOBAaHUN B paMKax Y4eOHOTO OKCIEPUMEHTa, Y4YeOHO-
MCCIIeIOBATEICKON M MPOCKTHON JESATEIHHOCTH C HCIIOIb30BAaHUEM

M3MEPUTENIbHBIX YCTPONCTB U 1a00paTOpHOTO 000PYyJOBAHHS

Pemate pacuérHple 3a/auu ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKHE 3aKOHBI M TPHUHIMIIBI; HA OCHOBE aHAIM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3UYECKYIO  MOJIENb, BBIJICISTH
(dbuzuvecKkrue BEIUYUHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ pEIlIeHHUs,
MIPOBOJIUTH PACYETHl M OIIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHUS

(bu3HYECKON BEIIMINHBI
Permrate  KauyecTBEHHBbIC  3aJayd:  BBICTpaMBaTh  JIOTHUECKH
HEMPOTUBOPEUYMBYIO IIEIIOYKY PACCYKICHHUN C OMOPOM Ha WU3ydeHHbBIC

3daKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SIBJICHUA

11.15

Hcnonp3oBare MpH  pemieHHMH YY4EeOHBIX 3a1a4  COBPEMEHHBIE
UHGOPMALIMOHHBIE TEXHOJIOTUM JUIsl TIOMCKa, CTPYKTYPUpOBaHUS,
UHTEpIpeTalud M IpeJCTaBICHUs Y4eOHOM M Hay4HO-NOIMYJIIPHOM
nH(pOpMalMH, MOJIYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATh NOTY4aeMyIO HH(POPMAIIIO

11.16

11.17

11.18

OOBSACHATh MPUHUUIBI AEHCTBUS MAlUH, NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30MacHOr0 HCIOJb30BaHUSA B

HOBCGHHGBHOﬁ KHU3HHU

[IpuBoAMTE TpHUMEpPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOM
YKU3HH 1 oOecrieueHust 6€30macHOCTH TIpu 00paIeHuu ¢ mpudopamu
U TEXHUYCCKUMU yCTpOﬁCTBaMH, i1 COXpaHCHUA 3J0pOBBA U

CO6J'IIOILCHI/I$I HOPM 35KOJIOTHYECKOI'O IMTOBCACHUS B Oprxcanmeﬁ cpene

11.19

Paborate B rpymnmne c BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  TpYIIbl,  pAlMOHAIBHO  PACHpeNessiTh
00s3aHHOCTM ¥ IUIAHUPOBAaTh JIEATENILHOCTh B  HECTAHJAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHUBATh BKJAJ KaXJOT0 W3 YYaCTHHKOB

IPYIIBI B PELIEHHE paccMaTpuBaeMOi PoOIeMbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koa nposepsiemoro
pasaeJa 3JIeMEeHTa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O I[TO3HAHUA

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bI TO3HAHUSI OKpYXkaromero Mupa. Poib
JKCIEpUMEHTA M TEOpHMM B  Ipolecce

MO3HAHUS MPUPOJbL. DKCIIEPUMEHT B (pU3UKe

1.2

MopnenupoBanue (U3MUECKUX SBICHUN U
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHBl U TeopuH. ['paHUIIBl TPUMEHUMOCTH
(buznuecKkux 3aKOHOB. [TpuHIMDO
cooTBeTcTBUsl. Ponp u Mecrto Qu3uku B
(hopMupoBaHUH COBPEMEHHOM Hay4YHOH
KApTUHBI MHpa, B MIPaKTUYECKON

NEeITEILHOCTH IO

MEXAHUKA

#HH#HParH##KTHEMATHUKA

2.1.1

MexaHn4eckoe ABHKEHUE. OTHOCUTENBHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

[lepememienue, ckopocTh (CpeaHsis CKOPOCTS,
MIHOBEHHass  CKOpPOCTb) W YCKOpPEHHE
MaTepUAIbBHOM TOYKH, UX IPOEKIUU HA OCH
CHUCTEMBI KOOpJWHAT. Cnoxenue

MIEPEMEILIEHUN U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE 51 PaBHOYCKOPEHHOE
MPSMOJIMHEHOE JBUKEHUE. I'paduku
3aBUCUMOCTHU KOOpJAMHAT, CKOPOCTH,
YCKOPEHMUH, IyTH nu nepeMenieHus

MaTepHaﬂLHOﬁ TOYKHU OT BPCMCHHU



CBobOogHOe mageHue. Y CKopeHrue cBOOOHOTO

nagcHus

KpuBonuneiinoe JnBwxeHue. PaBHomepHOE
JNBIDKEHUE  MaTepuajbHOM  TOYKH  TO
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JHHEITHas
CKOpPOCTb. [lepuon u 4acToTa.

LenTpocTpeMuTenbHOE yCKOPEHUE

2.1.6

Texuuueckue yCTpOHCTBA:! CIUIOMETD,
JBIDKEHUE CHApPSOB, LIETIHBIE M PEMEHHBIE

nepeaadn

IIpakTuueckue paboTHI. H3mepenne
MIHOBEHHOM CKOPOCTH. HccenenoBanue
COOTHOUIIEHUSI MEXJy NyTSAMH, NMPOIACHHBIMU
TEJIOM 32  IIOCJIEJOBATEIbHBIE  PABHBIC
MPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HA4YaJIbHOM CKOPOCTBHIO, PaBHOM
Hy/0. M3ydyeHne ABUKEHUS IIapuKa B BS3KOM
JKUJIKOCTU.  M3yueHwe  JABWKEHHS — Telna,

6p0H_ICHHOFO TOPU3OHTAJIBHO

2.2

2.2.1

222

##H#Par## IMHAMUKA

[TpunIMn OTHOCUTEILHOCTH TI'anmunes.
IlepBriit 3akoH HproroHa. HHepunanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHII

223

224

Bropoii 3akoH HproroHa nims MarepuaabHOMR
TOYKM B HWHEPLUHUAIBHOM CHUCTEME OTCUETA
(MUCO). Tperuit 3akon Hprlootona nns

MaTCpHaIbHBIX TOUCK

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.

HepBas{ KOCMHUYCCKast CKOPOCTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHUS
CKOJIbKEHUS W CWIa TpPEHHA  IIOKOS.

Koaddurnment tperns. Cuna conmpoTUBICHHS




2.3

IpH ABUKCHHUU TCJIa B JKUAKOCTHU WJIA Ira3c

2.2.7

[TocTynaTenbHOE U BpalllaTeIbHOE JBMXKCHHUE

a0COJIIOTHO TBEPIIOTO TeJa

228

MOMEHT CHJIbl OTHOCUTENIBHO OCH BPALIECHHUS.
[Ine4o cunbl. YciioBus paBHOBECHs TBEPAOTO
tena B UCO

229

2.2.10

Texunueckue YCTpOﬁCTBaZ INOAIIMNITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CIIYTHHUKOB

[Ipaktuueckue paboTel. V3ydeHne IBUKCHHS
Opycka IO HaKJIOHHOM IIJIOCKOCTH O]
neiicTBueM Heckoibkux cui. HccnenoBaHue
3aBUCUMOCTH CHJI YNPYTIOCTH, BO3HUKAKOLIUX
B jgehopMupyeMOll TpyKHHE M PE3UHOBOM
oOpasiie, OT BEJIMYMHBI HX JAcPopMaIuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUA

#H#Par###3AKOHBI COXPAHEHI A B MEXAHUKE

NMmnynec MaTepHanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepuaibHbIX TOYeK. Mmnynbc cuibl U
M3MEHEHUE UMITyJIbca Tela
5350 3akoH coxpaHenuss ummnyinbca B HCO.
o PeakTuBHOE ABUXKEHUE
233 PaGora cumbl
234 MOIIHOCTH CUIIBI
235 Kunernueckasi sHeprus MaTepuaibHON TOUKHU.
o TeopeMa 0 KHUHETUYECKOW SHEPTUH
[lorenumaneHas »Heprusa. lloreHuunanbHas
036 SHEprus yIpyro nehopMUpPOBaHHOU
o npyxkusbl. [loTeHUmanbHas »SHEpPrus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH
[ToTennuanpHble ¥ HEMOTCHITUAIBHBIC CHUIBL.
537 CBs3pb  palOTHl HEMOTCHIMATBHBIX CHI C

U3MCHECHUEM MEXaHUIECKOM OHEPIrun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA



3.1

MEXaHUYECKOU YHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHudeckue yCTpPOWCTBA: IBUIKEHUE PaKET,
o BOJIOMET, KOIIEp, NPYKUHHBIA ITUCTOJIET
[Ipaktrueckue pabotel. HM3ydeHuwe cBs3M
5310 CKOpOCTEM Tel TMpU HEYNpyrom yjape.

HCCJ’ICI{OBaHI/Ie CBA3HU pa6OTI)I CHIJIbI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIruu TCjia

MOJIEKVYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
##HH#Par##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUN

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHH. BbpoyHnoBckoe
neuxenne. Jubdysusa. Xapakrep ABUKESHUS U

B33.PIMOI[€I>1CTBPI$I JaCTull BeuiecTrBa
Mogenu CcTpoeHusT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB
BEIIECTBA Ha OCHOBE ITUX MOJIEJeH
Macca w™onekyn. KonudecTtBo —Bemiectna.

[TocTostHHAas ABOTaapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana remneparyp Lenbcus
Mopnens  upeanpHoro  rasa.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOU

TCOpHUU UACAILHOTO Ir'a3a

AbGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON 3HEPruM TEIJIOBOTO JIBUKEHUS

yactul rasa. lllkana remnepatyp KensBuna

VYpaBuenne Knaneiipona - Menaeneesa.
3akoH /lampToHa

I'azoBbie 3akoHBI. M30mpOIIECCH B MIEaTBHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
M30TEpMa, U30X0pa, n306apa

Texauueckue YCTPOMCTBA:! TEPMOMETD,

6apomeTp



3.1.10

[Ipaktuyeckne paboTel. M3MepeHune Macchbl
BO3JlyXa B KllacCHOW KoMHare. Mccienosanue
3aBUCUMOCTH MEK]ly IIapaMETPaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

3.2

33

OCHOBbI TEPMOJJMHAMUNKH

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
SHEPTHUsl TEPMOJAMHAMHYECKOM CHUCTEMBI H

CIoCcOOBI €€ H3MEHEHUS

322

323

324

KonunuectBo Ternorel u pabdora. BHyTpeHHss

OHEPIUsa OAHOATOMHOI'O UACAJIIBHOT'O I'a3a

Buasl Temnonepenauu: TEIIONPOBOIHOCTD,
KOHBEKILIUA, H3iIydeHue. TernoéMKOCTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI IIPH TCILIONEpCaaqC

IlepBblit 3ak0H TepMoaMHAMUKH. [I[pumenenune
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccam. 'paduyeckast UHTEpIIpETAIS

paboTHI Ta3a

3.25

TeruoBble Mamuubl. [IpuHIMOBL AEHCTBUS
TETUIOBBIX MamuH. [IpeoOpa3oBaHusi >HEPTUU
B TewIoBbIX MamuHax. KoapduuueHt
nojieaHoro  geictBus  (mamee —  KIIJ)

teroBoit mammHbl. [{ukin Kapuo u ero KIT/|

3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPHPOJIE.
TennoBsle JIBUTATEIH. DKoJIOTHYecKHe

MpOOJIEMBI TETJIO3HEPTETUKU
Texanueckue YCTPOMCTBA: JIBUTaTEIIb
BHYTPEHHETO CropaHus, OBITOBOIA
XOJIOAWIBHHK, KOHIULMOHED
[IpakTuyeckue padbotsl. 3MepeHue yaenbHOR

TEIUIOEMKOCTH

###Par### AT PEIATHBIE COCTOSHUA BEIIECBA. ®A30BBIE

INEPEXO/IbI



3.3.1

[Tapoo6pa3oBanue u koHxeHcaus. Vicnapenue
u KUIICHHUE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHHUA OT JaBJICHHUA

332

3.33

AOcomioTHAag W OTHOCHUTEJIbHAs BJIAXKHOCTH

Bo3ayxa. HacelmeHHsIil nap

TBépnoe TEJIO. Kpucrannnueckue u
amopHble Tena. AHHU30TPONHUS CBOWCTB
KPUCTaJUIOB. Kunkue KPUCTaJLIBL.

CoBpeMeHHbIE MaTepUalIbl

3.34

335

IInaBnenue wu KpuUucCTaJllIn3alus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

VYpaBHeHuUe TEII0BOro OanaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUTPOMETP U
[ICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUHU
MIOJIyYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM

YHUCJIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOI'UH

[IpakTuueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3AyXa

SJIEKTPOAMHAMUKA

4.1

####Par#H##OJIEKTPOCTATUKA

4.1.1

4.1.3
4.14

Onextpu3anus Tel. DIeKTpUdYecKui 3apsia. JBa
BUA SJICKTPUYCCKUX 3apsaa0B

[IpoBogHMKY, TUDJIEKTPUKU u
MOJYIIPOBOJHUKU

3aKOH COXpaHEeHMsI dJIEKTPUUECKOT0 3apsiia
B3aumoneiictue 3apsnoB. 3axkon Kynona
DneKTpryeckoe ToJIe. HanpsxénnocTts
ANEKTPUYECKOTO TOJIS. [Ipunuun
CYIEPIIO3ULINH. Jluanm  HanpsHKEHHOCTH

QJICKTPHUYICCKOI'O I10JIA

4.1.7

PaGora cun QJICKTPOCTATUYICCKOI'0  ITOJIA.

ITorennuan. PasHOCTE MOTEHIINAIOB

HpOBO,Z[HI/IKI/I U JUIJICKTPHUKU B IMOCTOSAHHOM



QJICKTPUYCCKOM TI0JIC. I[I/IBJIGKTPI/I‘IGCKaSI

IIPOHUIIAEMOCTh
DIEKTPOEMKOCT. Konpencarop.
4.1.8 ONEeKTPOEMKOCTh  IIJIOCKOI'O  KOHJIEHCATOopa.
OHeprus 3apsKEHHOr0 KOHAEHCAaTOpa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
419 NEKTPOMETP, AIEKTPOCTATUYECKAs 3alluUTa,
o 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
41,10 [IpakTuyeckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

##H#PartHH#TIOCTOSIHHBIN SJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CyHICCTBOBaHUA IIOCTOAHHOI'O

4.2.1 3JEKTpUYECKOTo Toka. McTtounuku toka. Cumna
ToKa. [locTOSHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
493 DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETbHOE
o COTNPOTHUBIICHNE BEILIECTBA
404 [TocnenoBarensHOE, napasuieNibHOE,
o CMELIaHHOE COEIMHEHHE MTPOBOTHUKOB
PaGora snexTpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenma
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE COMPOTUBIIEHUE MCTOYHUKA TOKA.
o 3akoH Owma and 1O’MHOM  (3aMKHYTOM)
aneKTpudeckoi renu. KopoTkoe 3ambIkaHne
DNeKTpOHHAS MIPOBOIMMOCTD TBEPBIX
408 METaJUIOB.  3aBUCUMOCTb  COINPOTHUBIICHUS
o METAILJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuyeckuii Tok B Bakyyme. CBolcTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

4.2.11

4.2.12

[MonynpoBoanuku. CoOCTBeHHAs: M IPUMECHAs
IIPOBOAMMOCTD TIOJYNPOBOJHUKOB. CBoiCTBa

p-n nepexopa. [lomynpoBoiHUKOBBIE TIPUOOPHI

ONEeKTpUYEeCKUH  TOK B 3JIEKTPOJIMTAX.
DNeKTpOIUTHYECKAS JMCCOLMALUS.

DIEeKTPOIN3

DIEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTEIILHEIL W HECAMOCTOSTEILHEIN
paspsan. Paznuunble THUIBI CaMOCTOSITEILHOTO

pazpsaa. Monnus. [1na3zma

4.2.13

Texnuueckue  ycCTpoiicTBa: amrepMmerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelIbHbIE puOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBII MO,
TEPMHUCTOPbI u (doTope3ncTopsl,

MOJIYIIPOBOIHUKOBBIN U0/, TallbBaHUKA

4.2.14

[IpakTnueckue paboThL. N3yuenune
CMEILIAHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne DOJIC ucTtoyHuka TOKa M €ro
BHYTPEHHEro cornpoTtuBienus. Habmonenue

ANIEKTPOITH3a

11 KUIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMECHTA

IIpoBepsiemble 371eMEHTHI COAEPKAHUSA

4 SJIEKTPOAMHAMUKA
#HH#HPartHH#MAT'HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA MHAYKIA
[Tocrosnnpie MarHuThl. B3anmmoneinicTBue
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe Tmosie. BekTop MarHuTHOM
132 uHaykuu.  IlpuHoun — cyneprno3unuu.

Jluanm wmarHuTHOW wHAyknuu. KapruHa

JUHUA  MAarHuTHOW  MHAYKUUH  MOJIS




IIOCTOSAHHBIX MarHuTOB

MarnutHoe 1OJIE TIPOBOJHUKA C TOKOM.
Kapruna ymHHN 10JIA JUIMHHOTO NPSIMOTO

INpOBOAHHMKA W 3aMKHYTOI'O KOJIbBLCBOI'O

433 MIPOBOJIHMKA, KaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoaeicTBue NpoBOJHUKOB C
TOKOM
434 Cunia AMriepa, €€ MOJlyJIb M HallpaBJICHHUE
Cuna Jlopeniia, €€ MOJyJib U HalpaBJICHUE.
JIBr>kKeHue  3apsDKEHHOW — YacTHIbl B
435 OJIHOPOJAHOM MarHUTHOM Tmone. Pabora
cuiibl JIopeHia
4.3.6 SIBneHune HNeKTPOMArHUTHON UHAYKITUU
4.3.7 [ToTok BeKTOpa MarHUTHON MHAYKLIUH
OJ1C uHAyKIMHU. 3aKOH 3JIEKTPOMAarHUTHOMN
4.3.8 naaykuuu dapanes
BuxpeBoe »snexktpuueckoe mnone. IC
WHIYKUMA B MPOBOJHUKE, ABUKYILIEMCS
439 MOCTYMATEIbHO B OAHOPOJAHOM MarHUTHOM
rnoJse
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. SIBIEHUE CaMOMHAYKIIMH.
4311 OJ1C camonHIyKIIHI
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIE
TexHuueckne  yCTPOMCTBA:  IIOCTOSIHHBIE
MarHMThbl, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTrueckue paboThI. N3yuenue
4315 MarHuTHOTO TIOJIA KATYIIKH C TOKOM.

HccnegoBanne JeiCTBHS  MHOCTOSHHOTO

Mar"ura Ha paMmKy ¢ TokoM. MccienoBanue




SABJICHUA BHGKTpOMaFHI/ITHOﬁ HHAYKIIUHU

5.1

KOJIEBAHMA 1 BOJIHBI

#HH#HPartHHMEX AHNUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenprast cucrema. CBoOOmHBIE
kojieObanus. ['apMoHMueckune KoeOaHwms.
Ilepwion, dacrtora, amrmumryga u Qasa

KoJIeOaHuit

[IpyxuHHbId MasTHUK. MartemaTudecKkuiu

MasITHUK
VYpaBHEHHE TapMOHUYECKHX KOJCOAHMI.
KunemaTtuueckoe 51 JTUHAMHYECKOE

OIIMCaHME KO0JIe0aTEIbHOTO JABUIKCHUA

[IpeBpamienue SHEPTUH npu
rapMOHMYECKUX  KOJEOaHHUSX. Css13p
aMILTUTYIbI KOJICOaHuM HUCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMU KoJjieOaHuU e€

CKOPOCTH U YCKOPCHUS

5.1.5

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JIEKTPOMATrHUTHBIC KoJeOaHus B
WIealbHOM  KoJjeOaTelbHOM  KOHTYpE.
AHaJOTHS MEXIy MEXaHWYCeCKUMH U
ANMEKTPOMArHUTHBIMH KOJIe0aHUsIMH.

®opmyna Tomcona

3aKoH COXpPAaHCHUA SHCPruru B HJACAJIbBHOM

KoJie0aTeIbHOM KOHTYpPC

BoIHyX/IeHHBIE MEXaHHMUYECKUE KOJeOaHusl.
Pe3onanc. Pe3onancHas KpHBasl.
By ieHHbIe ANEKTPOMAarHUTHBIE

KOJICOaHUS.

[lepemeHHbId  TOK. CunycouganbHbIN
IIEPEMEHHBIN TOK.
MomniHocTb IIEPEMEHHOI0 TOKA.

AMHJII/ITYI[HOC n JICI\/'ICTByIOIJ_ICC 3HA4YCHHC

CHJIBI TOKA W HAITPSAXKCHUA




5.1.10

Tpancdopmarop. [IponsBoacTso, nepegaya
U MoTpebsieHne >JIEKTPUUYECKON SHEpruu.
DKOJIOTUYECKHE PUCKU NPU IPOU3BOJCTBE
BJIEKTPUYECKON SHEPIuHu. Kynberypa
HCII0JIb30BAHUS AIIEKTPO3HEPTUH B

HOBCGI[HCBHOﬁ KHU3HHU

5.1.11

Texaudeckue ycTporcTBa: cercMorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

aJeKTponepeaad

5.1.12

[Ipaktrueckue pabotel. MccnemoBanwue
3aBUCMMOCTH TEepUOJa MaJbIX KOJeOaHMit
rpy3a Ha HUTH OT JAJUHBI HUTU M MAacChl
rpy3a. MccienoBanue nepeMeHHOro Toka B
[eNU U3 TOCJIEI0BaTeIbHO COEIMHEHHBIX

KOH/IEHCaTopa, KaTyLIKW U Pe3UcTopa

#HH#HParH#MEXAHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

522

Mexanuueckue BOJIHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTb
pacrpoCTpaHeHHss W JUIMHA  BOJIHBIL.

[Tonepeunble ¥ MPOAOJIBHBIE BOJHBI

###Par### Nnreppepenuus u nudpakuus

MCXaHHUYCCKUX BOJH

523

5.2
524

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

DNeKTpOMarHuTHbIE  BOJIHBL. Y CIIOBUSA
V3JIyYEHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

5.2.6

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, NPEIIOMIICHUE, MOJSIPU3aINs,
mudpakuus, uHTepdepeHuus. CKOpocTb
AJIEKTPOMArHUTHBIX BOJTH

Hlkana 9JIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne >IEKTPOMATrHUTHBIX BOJIH B

TEXHUKE U OBITY



53

5.2.7

5.2.8

5.3.1

IIpHHHHHBI paaruocCBiA3 MU TCIICBUICHUS.
PaﬂHOHOKaHHH. aﬂeKTpOMaFHHTHOC

3arpsi3HEHHE OKPYXKAIOIIEH Cpebl

TexHu4eckue yCTPOMCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIMIMHE,
pagap,  paIuMONPUEMHHUK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neun

#H#Par#HHOIITUKA

[IpsAMoinMHEHOE pacIpOCTpaHEHUE CBETA

B OJIHOpOHOM cpene. JIyu cBera

5.3.2

5.33

5.34

5.35

OtpaxeHue cBeTa. 3aKOHbl OTPAKEHUS
cBeta. [loctpoenne m300pakeHii B TWIOCKOM
3epKayie

[Ipenomiienne cBeta. 3aKOHBI TPETOMIICHUS
CBETa. AOCONMIOTHBIHN MoKa3aTesib
MIPEJIOMIICHUS

[Tomnoe BHYTpPEHHEE OTPaKEHUE.
[IpenenbHBI yroil MOTHOTO BHYTPEHHETO
OTpaKEHUS

Hucnepcust  cBera. CIHOXHBI  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparonue ¥ paccerBalOIINe JIMH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHE H
ONTHYECKass  Ccujla  TOHKOM  JIMH3BI.
[TocTpoenne n3006pakeHnit B COOMPAIONTUX
U pacceuBarolmux JuH3ax. Dopmyna
TOHKOM JHH3LL. YBEJIWUYEHHE, IaBaeMoOe€

JIMH30H

5.3.7

[Ipenensr NpUMEHUMOCTH T€OMETPUIECKOMN

OIITUKH

5.3.8

WNurtepdepentiuss  cBera.  KorepeHTHbIE
UCTOYHUKH. VcenoBus HAOJIONCHUSA
MaKCHMYMOB u MUHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX




CI/IHq)a3HI:IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmuss  cBera.  JudpakiuonHas
pemérka. YciaoBue HaOMIOACHUS IUIABHBIX
MaKCUMYMOB npu NaICHuU
MOHOXPOMaTHYECKOTIO CBeTa Ha
TU(QPaKIUOHHYIO PEIIETKY

[Tonspuzanus ceera

TexHuuecknue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKUMOHHBIA ammapar,

MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TU(ppaKkLuOHHAS pemérka,
HOJISIPOU]

[IpakTnueckue paboTBhI. N3mepenue

nokaszarens npenomienus. MccnenoBanue
CBOMCTB  HM300pakCHMH B JIMH3aX.

HabGmonenue qucnepcuu ceeta

3JIEMEHTbI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'paHnuBl IPUMEHMMOCTH  KJIACCUYECKOMN
MEXaHUKH. ITocTyatel TEOPUHU
OTHOCHUTEIIBHOCTHU: VHBApHUAHTHOCTH
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUAIT OTHOCUTEIBHOCTH DWHINITEHHA
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
3aMeIUIEeHME BpPEMEHH M COKpAILIEHHE
JUTMHBI

DHeprus ¥ UMIyJIbC CBOOOTHOM YaCTHIIbI
CBs3p Macchl ¢ 2HEPTUEH M HMITYJIbCOM
CBOOOAHOM YacTUIbl. OHEPrus IMOKOs

CcBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

##H#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1
7.1.1

®otonbl. Popmyina I1nanka cBsA3M SHEPrUU
¢boTOHa ¢ ero yacToTo. OHeprus u

uMIysbe GOoToHA



7.2

7.1.4
7.1.5

7.1.6

OTkpeiTHE U UccnenoBanue Gorodddexra.

Omeiter AT Cromerona. 3aK0HBI
dotorddexra

YpaBHeHue DHHIITEHA Jiss:|
dhororddekra. «Kpacnas rpaHUIa»
dotordpdexra

Hasnenune ceera. Onbitel [1.H. Jlebenena
XuMHUYECKOe JICHCTBHUE CBETa
TexHu4yeckue yCTporcTBa: (OTOIIEMEHT,

(dboTomaryuk, COJIHEYHAasd Oatapes,

CBETOINO

CTPOEHHUE ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nccinenoBaHUIO CTPOCHUS

aToMa. HJ'IaHCTapHaH MOACIb aTOMa

7.2.2

[Toctynatel bopa. N3nyuenue u
norjaomeHne  (GOTOHOB TPH  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIMH Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEH

OHEPIrur atoMa BOAOpOJda

7.2.3

7.2.4

7.2.5

7.2.6

BosiHOBBIE CBONcTBAa vactul. BoisHbl 1€
Bbpoiiis. KopnyckynsipHO-BOJIHOBOM
nyanusM. Jludpakuus dIEKTpOHOB Ha
KpHCTaIax

CrnoHTaHHOE U BBIHYXECHHOE HU3JIyYCHHE.
YCcTpoicTBO U IPUHIIUIT PabOTHI Jiazepa
TexHruueckne yCTpOMCTBA: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), jJa3ep, KBaHTOBBIN
KOMIIBIOTEP

[Ipaktuueckne  paborel. HaGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

MeTtoasl Ha6J'IIOI[eHI/IH U perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

7.3.3

OTKpbITHE  pagUOaKTUBHOCTU.  ONBITHI
Pesepdopna mo ompeneneHuro cocraBa
paauoakTuBHOTO u3nmydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PAaAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

OTkpblTHE  IPOTOHA U HEUTpOHA.
Hykmonnas moznens siapa ['eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4mciio

sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacna. DIJIEKTPOHHBIN u
IIO3UTPOHHBIN Oera-pacras. lNamma-
U3JIy4EHHUE. 3aKoH pazoOaKTUBHOTO
pacnana

OHeprus CBSI3U  HYKJIOHOB B siIpe.

SAnepusie cunbl. Jledekt Macce saapa

7.3.6

Snepuble peakuuu. JleneHue U CHHTE3

sep

7.3.7

7.3.8

7.3.9

7.3.10

S nepubrit peaxTop. TepMosiiepHbIii
cunte3. [IpobremMbl W  TEPCHEKTHUBHI
SIIEPHOM  DHEPreTUKU.  DKOJOTMYECKHE

ACIICKTHI ﬂﬂepHOﬁ OHECPICTUKU

DNeMeHTapHbIE  YaCTHIIBI. OTKpbITHE
MO3UTPOHA. dyH/1aMEHTAJIbHbIE
B3aMMOJECHCTBHUSI

TexHudeckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, sepHbBI  peakTop,
aToMmHas oomba

[Ipaktnueckue pabotel. HccnemoBanmue
TPEKOB YaCTHI] (o TOTOBBIM

¢doTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3gHoro ueba. CosBe3gusi, spKue

3Bé3)II)I, IIJTaHETHI, UX BUJNMOC JIBUXXCHUC

Comgeynas cucreMa. llmaHeTbl 3eMHOU




8.3

TpYIIIBIL. IImaHeTHI-rUraHThI u ux
CIyTHHKH, KapJHKOBBIC TUIaHETHl. Maitbie
Tena COoNTHEUHON CUCTEMBI

Comane, ¢otochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIE XapaKTCPHCTUKH:
Macca, CBETUMOCTh, Paanyc, TeMIleparypa,
HX B3aHMOCBS3b. Jmarpamma
«CHEKTPAIbHBI KJIACC — CBETUMOCTb>.
3BE3npI  IVIABHOH  IOCIEAOBATEIHHOCTH.
3aBHCHUMOCTh «Macca — CBETHUMOCTB» JUIS

3BE3 ] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

#H##Par###BHyTpeHHEee  CcTpoeHHe  3BE3I.
CoBpemeHHbBIE IIPEACTaBICHYS 0
npoucxoxxaeHnu u somouuu ConHua u

3B€E3/1. DTaIbI )KU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyte — Hama Ianaktuka.
CnupanibHass  cTpykTypa [ amakTukwy,
pacupeneneHue 3BE371, ra3a MW IBUIM.
[lonoxxenne wu nBuxenune ConHua B
lanaktuke. Ilnockas wu  cdepuyeckas

noacucTeMBI [ aJlakTUKH

Tuner ramakTuk. PagmoramakTwkn U

KBa3apbl. YEpHBIE ABIPHI B Apax raJlakTUK

8.9

Bcenennas.  Pacmupenue — BceeneHHOM.
3akoH XaO6na. Paz0eranue ramaxkTHK.
Bospact u pamuyc BcenenHoul, teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukroBoe usnyueHue

8.10

MacmtabHast ~ cTpykTypa  BceneHnoil.
Meraranaktuka. Hepeménnsie npoOiaembl

ACTPOHOMUHU



YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UV YHEHUKA

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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