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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOr0 ypOBHS HA YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHA M TpeOOBaHUM K pe3yjbTaTaM
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Ttakxke c yd€roM ¢enepanbHOM pabouell mporpamMmbl BOCHMTAaHUS W
KOHIIEMIMK TpenoAaBaHus yueOHoro mpeamera «Dusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusx Poccuitckon denepanum, peaNn3yIONX OCHOBHBIC
o0Opa3oBaTesbHbIe POrPAMMBI.

Conepxxanue mnporpamMmbl 10 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HayYHOM KapTUHBI Mupa oOyuatommuxca 10-11 kmaccoB npu
oOydeHnH ux (u3HKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-JESTEIBHOCTHOIO
nonxoxaa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusiMm ®I'OC COO
IUIAHUPYEMBIM JTUYHOCTHBIM, MIPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
o0ydeHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaM3alluid MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMU MpeaMeraMu. B Hel
OTPEAENSIIOTCS OCHOBHBIE LI€TM M3Yy4YeHHUs (UM3UKU HA YPOBHE CPEIHEr0o OOLIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (U3UKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca PU3UKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJbTATHI IO r0JIaM 00yUYEHUS;

e cojepxaHue ydeOHoro npenmera «Pu3nkay 1mo rojgaMm o0ydeHusl.

@du3rka Kak Hayka O HauOojiee OOLIMX 3aKOHaX MPUPOJbI, BBICTyHas B
KayecTBE y4eOHOro MpeMeTa B IKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karoniem mupe. IIKoapHBIN Kypc GU3UKH — CUCTEMOOOPa3yIOIINiA
JUIS. €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IPOIECCOB W SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOrHell,
dbusznueckorr reorpadueid u actpoHomueid. Hcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeleNisieT  XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMM B cdepe HSHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTe€pUaJOB C 3aJaHHBIMUA CBOMCTBAMU U APYTHX.
N3yyenue Qu3MKM BHOCHT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpa OOydarommxcsd, B (OpMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIN METO/]I TO3HAHUS NP BHITIOJTHEHUU UMU YUE€OHBIX UCCIIEAOBAHUIA.

B ocHOBy kypca ¢u3uku Uil YpOBHS CpemHEro o01mero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHIMIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIKOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBUU C HEW Marepuan Kypca (HU3UKU
o0beaMHEH BOKPYr (Qu3MUeCKMX Teopuil. Bemymmm B Kypce sBIseTCs
dbopMupoBaHuEe MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEUIECTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanuzanus TMpeAnojaraer HCIoIb30BaHNUE
T'YMaHUTAPHOTO TOTEHIMaTa (DU3NYECKONW HAYKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOMIECTBA, a Takke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOIEMaMH.

Hoesa  npuxnaonoti uanpaenennocmu. Kypc ¢duzuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN
M3y4YEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercsi IMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlep)KaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKW M TEXHOJOTHM, a TaKkkKe OOCYXICHUS
pOo0JIEM pallMOHATBHOIO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKOI 0€30I1acCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBISAIOTCS (husmueckue Teopuu (hopMHpOBAHUE MPENCTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3MUECKOU TeOpuu, poiu GHyHIaMEHTAIBHBIX 3aKOHOB U
NPUHLUINOB B  COBPEMEHHBIX TMPEJACTABICHUSX O NPUPOJE, TIpaHHIlAX
MPUMEHUMOCTH TEOpHUH, ISl OINUCAHUS ECTECTBEHHO-HAYUHBIX SBJICHUN W
IIPOIIECCORB).

CHUCTEeMHO-AESITENIbHOCTHBIN TOJX0/1 B Kypce (DU3UKU pean3yercsl Mpexie
BCEr0 3a CUET OpraHU3allUd HKCIEPUMEHTATBLHOW NESTEIbHOCTH O0YyYaroluXCs.
Jlns  GazoBoro ypoBHS Kypca (UBUMKM — D3TO HCIOJIB30BAHHE CHUCTEMBI
(pOHTAJBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOpPHBIX padoT,
KOTOpbIE B MporpamMme no (u3uke oObEeIUHEHbI B OONIMH CHUCOK YYEHHYECKHX
MpakTUYecKux padoT. BrijeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISECTCS  YYaCTHUKAMHU
o0pa3oBaTeIbHOIO TMpollecca MCXOJId U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U
ocHamieHus kabunera ¢Qusuku. Ilpu »TOM oObOecrneunBaeTcsi OBJIAJEHUE
OOYYarONIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS, WCCICHOBAHUS
3aBUCUMOCTEH (DU3MYECKMX BEIMYWH M TOCTAHOBKY ONBITOB IO TPOBEPKE
NPEJIOKEHHBIX TUITOTES.

bonpmioe BHUMaHUE YIENSAETCS PEHIEHUIO PACUYETHBIX M Kauye€CTBEHHBIX
3aaa4. [lpu 3TOM N1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/aud C SIBHO
3a1aHHOM (PU3UUECKON MOJIENbIO, MTO3BOJIAIOIINE IPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk U HHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesnoB. /[ KaueCTBEHHBIX 3a7a4 MPHOPUTETOM SIBIISIIOTCS 3aIaHUS HA
OOBSCHEHHE TPOTEKaHUS (PU3MUECKUX SBJICHUW W TPOIECCOB B OKpYKAroIIeH
KU3HU, TpeOyronue BbIOOpa (U3UYECKOM MOAENU IS CUTYalMd TPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4YeOHOro rporecca 0a3oBbI YpOBEHb Kypca
(Gbu3MKU HA YPOBHE CpEHEro 001Iero 00pa3zoBaHus JOKEH U3Y4YaThCsl B YCIOBUSIX
NpeIMETHOro KaOuWHeTa (PU3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (U3UKH JOKHO OBITh
HeoOXxoaumMoe J1abopaTopHoe 0OOpyAOBaHWE [JIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme Mo (PU3MKEe YYEHUYECKHUX MPAKTUYECKUX pabdoT U JIEMOHCTPAIMOHHOE
o0opytoBaHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUrCICHHBIX B TMporpaMMe MO (U3HKE KIIYEBBIX JIEMOHCTpAlui s
UCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUW ©  TPOIIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTATbHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHI.

JlaGopaTtopHoe 000pyJAOBaHUE [JIsi YUYCHHMUECKUX TMPAKTUYECKUX padoT
dbopMupyercsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTW4ecKHe KOMIUICKTHI
1a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPHOOPOB, a TaK)KE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIC ITU(DPOBBIX 1ab0paTOpuii.

OCHOBHBIMH HEJSIMH U3y4€HUS (PUBUKHU B 00IIIeM 00pa30BaHUU SBJISIFOTCS:

e (opmupoBaHme HHTEpeca M CTPEMJICHUS OOYYAOMIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHE MPEACTABJICHUN O HAYYHOM METOjie MO3HAHUA U POPMUPOBAHNE
WCCIIEIOBATEIHCKOT'0 OTHOMICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOEHHS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUWH OOBSCHATH SBICHUS C HMCIOJb30BAHUEM
bu3rIecKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHme mpeACTaBICHUN O poiu (PU3UKH IS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne 3TuX 1eneld obecreunBaeTcsl pelieHueM CIEAYIOMNUX 3a/1ad B

poliecce N3y4eHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e MpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01ux bu3IIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTIOYAst MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
DIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHue yMEHUU TPUMEHSATh TEOPETUUYECKHUE 3HAHUA IS
00bsSICHEHUST (PUBMYECKUX SBJICHUNU B TMPUPOAE U IS MPUHSITHUSA
IIPAKTUYECKUX PELICHUU B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHON
dbusznueckoil MOMENbI0, 3a/ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3zaHue Pu3NUecKOr MOJEIH, aICKBAaTHOW YCIOBUSIM 3a]1auu;

e TMOHMMaHUE (U3UYECKUX OCHOB U MPHUHILMUIOB JEUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIQJICHHE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUSA U TPOBEICHUS
bU3MYECKNX AKCIEPUMEHTOB, aHallu3a W WHTEpIpeTanuu HHpOpMaluu,
OIMpEIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

e CO3JaHME YCJIOBHM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU AEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B HE/IEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipenmaraemeiii B mporpamMmme 1o ¢u3NKE TepeueHb J1abopaTOpPHBIX U
NPaKTUYECKUX paldoT SBISIETCS PEKOMEHJIOBAaHHBIM, YYWUTEIb JelaeT BBIOOp
NpOBE/ICHUs JIa0OpaTOpPHBIX pPabOT M OMBITOB C YYETOM MHIMBHUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIINUXC.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. @u3uka 1 MeTOAbI HAYYHOT O TO3HAHUSA

®usuka — Hayka o mnpupoxae. HayuHble mMeTonbl IO3HAHUSA OKPYKAIOLIErO
mupa. Poibp JKCnepuMeHTa W TEOpuM B MPOLECCE IMO3HAHUA IPUPOJBL.
DKCHepUMEHT B (U3HKE.

MonenupoBanue (HU3UUYECKUX SBICHUNA M TPOIecCOB. HaydHbie THIOTE3HI.
du3nyeckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IprHIMT COOTBETCTBHS.

Ponb u mecto ¢usuku B (GOpMHPOBAHMU COBPEMEHHON HAy4YHOM KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOACH.

Jemoncmpayuu

AHasioroBeie ¥ HUGPOBBIE U3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JNATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBHKECHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepUaIbHONW TOYKHM, UX MPOEKIMHU HA OCHU CUCTEMBl KOOpJMHAT.
CiokeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJWHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U TMepeMEIIeHUs
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoboaHoe nageHne. Y CKOpeHUe CBOOOHOrO Ma eHUSI.

KpuBonunuennoe  nBukeHue. J[BMOKEHHE  MaTepUalbHOW  TOYKM IO
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHENHAS
ckopoctk. [lepuon n yactora oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIAOMETD,
JBI)KEHHUE CHAPSAO0B, LIEMHbIE U PEMEHHBIE TIepeaadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPAlUsl KUHEMAaTHUYECKUX XAPAKTEPUCTUK
JBHKCHHUSL.

[IpeoOpa3zoBanne TBMIKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenne naBukeHus Tena, OpOIIEHHOrO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepeHne ycKopeHUsi CBOOOJHOr0O NaJeHHUS.

Hanpagnenue ckopocTu npu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, 1abopamopHule pabomawl

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEIEIECHUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHUSI MEXAY NYTSIMHU, NPONUIAEHHBIMU TEIOM 3a
NOCJIEIOBATENbHBIE PABHBIE IIPOMEXKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIbHON CKOPOCTBIO, pABHOW HYJIIO.

N3ydeHne nBMKEHUS IAPUKA B BA3KOU KUJIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIEHHOT 0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocurensHocTH  [amunes. Ilepseii  3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHna
JUJI MaTepUajJIbHOM TOUKU. TpeTuii 3aKkoH HbproTOHA 111 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckobxkeHus1, kadenusi). Cuina tpeHus. Cyxoe
Tperue. Cuiia TpeHUsl CKOIBKEHUs U cujia TpeHus nokos. KoadduimenT tpenus.
Cuiia conpoTUBIIECHUS MPH JIBUKEHUHU TEJIA B )KUJIKOCTH WIIH rase.

[TocTynarenpHOE M BpallaTeIbHOE IBMKEHHE a0COIFOTHO TBEPAOrO TEIA.

MoOMEHT cuibl OTHOCUTENBHO OcCH BpameHus. llnedo cuibl. YcmoBus
paBHOBECUS TBEPIIOTO TENA.

TexHu4yeckre yCTpOoMCTBA M MNPAKTUYECKOE IMPUMEHEHHE: MOAIIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIVU.

CpaBHeHHE Macc B3aUMOIEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenune cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKkOpEHHOM NOABEME U MAJCHUH.

CpaBHEeHHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHA TBEPAOTO Tela. Buaesl paBHOBeCH .

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue nBmxeHns: Opycka 1Mo HaKJIOHHOW IJIOCKOCTH.



HccnenoBanne 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MNPYKUHE U
pPE3HOBOM 00pasIle, oT ux aedopMaliu.

HccnenoBanne ycioBHM pPaBHOBECUS TBEPAOrO Tela, HMEKNIIET0 OCh
BpalICHUSI.

Tema 3. 3akonsl coxpaneHus 6 MexanHuke

Nmnynse MatepuanbHOM TOYKM (Te€na), CUCTEMbl MATEPHAIbHBIX TOUEK.
Nmnynbe cuiibl 1 M3MEHEHUE HMITYJIbCa TeEJa. 3aKOH COXPAHEHHS WMITYJIbCA.
PeakTuBHOE IBMXEHUE.

PaGota cubl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUH.

[TorennuanbHas JHEPIUS. [TorenunanbHas JHEPIUA yIpyro
nebopMupoBaHHON  mpyxkuHbl.  [loTeHImanpHash  dSHEprUst Tena  BOIM3U
MMOBEPXHOCTHU 3EMIJIH.

[TorenuuanbHple W HEMOTEHUUAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHUHUAJBHBIX CHUJI C HM3MEHEHUEM MEXAaHMYECKON JHEPrUM CHCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M NMPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
NPYKUHHBIN NUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa NOTeHIIMATBLHON YHEPTUU B KHHETHYECKYIO U O0OPATHO.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHMEM MEXaHWYECKOW dHEpruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paszgen 3. MogekyasipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJEHCTBUS YAaCTHUI[ BellecTBa. MoJenu CTpPOEHHUs Ta30B, XUIKOCTEH U
TBEPJIBIX TNl M OOBSICHEHHWE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepbl Mosekyll. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u €€ msMmepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KHHETHYECKOW TEOpUH HUACAIBHOr0 rasa. AOCOIIOTHas TeMIepaTypa Kak mepa
CpellHEe KHMHETUYECKOM SHEpPruM TEIUIOBOro JBI)KeHHMs vacTul rasa. lllkama
temrieparyp KensBuna. ['azoBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH JlaibToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeuiecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
nzo0apa.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUM.

OmnbiThl 10 U PYy3UU KUAKOCTEHN U Ta30B.

Monens OpOyHOBCKOTO ABUKEHUS.

Mogens onbita IlTepha.

OneITHI, JTIOKa3bIBAOIIIHNE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJICCTBHUSL.

Monens, WIUTIOCTpUpPYIOLIas IPUPOAY AABJICHUS ra3a Ha CTEHKU COCYAa.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHHUSI MJI€aJbHOrO Tasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

OmnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE H3MEPEHUI
00BbEMa KOMHATBI, IABJIICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoOuUHaAMUKU

TepmonnHamuueckass cucreMa. BHYTpeHHSsS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHenus. KonnuectBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWJEaIbHOrO  Ta3a.  Buael  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3Jyd€HUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KonudecTBo TemnoTsl pH TEIIonepeaaye.

[Tonsitue 00 amuabatHoMm tipouiecce. IlepBbli 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenre mepBOro 3akOHa TEPMOJMHAMHKHU K u3ompoieccam. ['paduueckas
MHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTh POLIECCOB B IPUPO/IE.

TennoBpie  MamuHbl.  IIpuHUOMOBL  AEUCTBHUS — TEIUIOBBIX  MAILMH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBBbIX MamuHax. KoadduimeHnt moneznoro
nercTBus TermmoBord MammHbL. [lukn KapHo m ero xosdduiMeHT mojie3Horo
JNENCTBUSA. DKOJOTHYECKUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHET O CrOpaHusi, ObITOBOU XOIOAMWIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla NPHU COBEPILIEHHWU pabOThl: BBLIET
npoOKu u3 OYTBUIKM TOJ JIEWCTBHEM CXATOTO BO3/lyXa, HarpeBaHue 3dupa B
JATyHHOU TpYyOKe MyTEM TpeHHUsl (BUAECOAEMOHCTPALINSA ).

N3meHenue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Teja Ipy Tersionepeaye.

OnblT 1m0 anuabaTHOMY paCHIMPEHUI0 BO3/1yXa (OMNBIT C BO3QYLIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, JBUTATENS BHYyTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEIS.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenpHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewyecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHneHcarus. Mcmapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BIAXKHOCTh BO3AyXa. HacellleHHbIM mnap. YAenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KUIIEHUS OT J1aBJICHHUSL.

Teépnoe Teno. Kpucrannnyeckue u amopdHbie Terna. AHU3OTPONUS CBOWCTB
kpuctamioB. Kungkue kpuctamwibl. CoBpemeHHble MaTepuayibl. [lnaBinenue u
KpUCTaIM3aus. Y aenbHas Teriora miasiaeHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckue yCTpPOHCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
HICUXPOMETP, KaJTOPUMETP, TEXHOJOTUHU TMOIYYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPUaI0B, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX APOB.

Kunenue npyu noHM>KEHHOM JIaBJICHUU.

CniocoObl u3MepeHus BIAXKHOCTH.

Habumtonenue HarpeBaHusl U IJ1aBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTalIOB.

Vuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3MepeHre 0THOCUTENBHOM BIIaXKHOCTH BO3AyXa.

Pa3nen 4. dnekTpoanHaMuKa
Tema 1. dnexmpocmamuxa
OnekTpuzauusi Tel. OJIEKTpUYECKHil 3apsan. JBa Buaa 3JIEKTPUUYECKUX
3apsiioB. [IpOBOJHMKHM, TUANEKTPUKU U TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3aps/ia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aineKTpuyecKuil 3aps.
Onektpuueckoe rmosne. Hanpspk€HHOCTh  anekTpuueckoro moid.  [IpuHuun



CYIEPIIO3ULIAMN BJIEKTPUUYECKUX Toyed. JIMHUKM HanpsKEHHOCTH SJIEKTPUUYECKOrO
TTOJISL.

Pabora cun  anektpocratudyeckoro  moss.  [loreHuman.  PasHocTh
noreHuuanoB. [IpOBOAHUMKM U AUDIEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlnanekTpuyeckas MpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KonaeHcarop. DIeKTpOEMKOCTh IIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopA.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETpP, DIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN anmnapar, CTpPyWHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopericTBre Ha’IEKTPU30BAHHBIX TEIL.

DNEeKTPUUECKOE MO0JI€ 3APSKEHHBIX TEN.

[IpoBOAHMKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTHYECKas 3alIuTa.

JIM3TIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTbh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa oOT IUIOLaan
IJTACTHH, PACCTOSHUS MEXKAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOopA.

Vuenuueckuii skcnepumenm, nabopamophule pabomoi

N3mepenne 2nekTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DIJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOSIHHBIN TOK.

Hamnpsoxenue. 3akon OMa 17151 y4acTKa LIETIH.

DJIEKTPUYECKOE COINPOTUBICHHUE. Y IEIbHOE COINPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOITHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTrO TOKA.

OJIEKTPOJABWKYIAsA CWIA M BHYTPEHHEE COIPOTUBICHHE HCTOYHHKA TOKA.
3axon Oma 71 oJIHOM (3aMKHYTOM) 3ieKTpruyeckor 1enu. KopoTkoe 3ambIkaHUeE.

ONEKTpOHHAsT ~ MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJLJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKMY. Cob6cTBeHHas U IPUMECHAs IIPOBOAMMOCTh
noynpoBOAHUKOB. CBoicTBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALNS. DIEKTPOIU3.



OnekTpuueckuii TOK B Tra3zax. CaMOCTOSITENbHBIA M HECaMOCTOATENbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckue ycTpoilcTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKH TOKA, OJJICKTPOHArpeBaTeNlbHbIE MPHUOOPHI,
AJIEKTPOOCBETUTENBbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYNIPOBOTHUKOBBIN THOM, rajbBaHUKA.

Jlemoncmpayuu

M3mepeHne cuilbl TOKAa U HaIIPSIKEHUS.

3aBUCUMOCTb COIPOTHBIICHUA LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUJIOLIAAH MOMEPEYHOr0 CEYEHUs U MaTepuaa.

CMmelaHHOE COeTMHEHNE MTPOBOTHUKOB.

[Ipsimoe wn3MepeHue diueKTpoABHXKYIIEH cuibl. KopoTrkoe 3amMbikaHne
raJIbBAaHUYECKOr' 0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTB AJIEKTPOITUTOB.

NckpoBoii pa3psa U IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSSI MPOBOAMMOCTD TUO/A.

Vuenuueckuii saxcnepumenm, 1abopamophule pabomoi

N3yyenue cMenaHHoro COeMHEHNs PE3UCTOPOB.

N3MepeHne 37eKTPOIBMKYILEW CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue snexkrponusa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyliecTBIsSETCs ¢
Y4ETOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOrHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C M3YYEHHEM METOAOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, rumore3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIeIb, U3MEPEHHUE.

Mamemamuxa: pelIEeHWE CUCTEMBbl ypaBHEHUM, JUHEWHas (yHKIHMS,
napabona, runepoosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX POEKIUHA HA OCU KOOPJMHAT, CII0)KEHUE BEKTOPOB.

Buonocus: MexaHudeckoe NBIKEHUE B )KMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPENAUYH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, XUAKOCTEH M



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJIIOB, JJIEKTPOJIUTHYECKAS THUCCOITUAITHS,
raJlbBaHUKA.

T'eoepaghus: BMaxXxHOCTh BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
yu4€T TpEeHHS B TEXHUKE, TOIIMITHUKNA, HWCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTHE), NBUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBOW XOJOAMIBHHUK, KOHAUITHOHED, TEXHOJIOTHU
MOJTYy4YEHUSI COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCJIE HAHOMAaTEepHAJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE AJIEKTPONPHUOOPOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AIIEKTPOHArpPEeBaTEIbHBIC puoopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBaHUKA.

11 KIIACC

Pasznen 4. daekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAAL UHOYKYUA

[TocrossHHbIE ~ MarHuThl.  B3aumonencTBME  IOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMM. [IpuHIMD cynepnosuunn
MAarHWTHBIX MOJed. JIMHMM MarHUTHOM WHAYKUMU. KapTWHAa JWHWNA MarHUTHOU
WHIYKIWAH MOJIS MIOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JMHUHA WHIYKIAU
MAarHuTHOI'O MOJA JUIMHHOIO IPSIMOTO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBre NpOBOJIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOYyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOyJIb U HallpaBiieHUE. JIBUKEHUE 3apsSyKEHHON YaCTUIIBI
B OJIHOPOJTHOM MarHuTHOM nose. Pabora cunbl JIopeHna.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKOMU. IlOTOK BeEKkTOpa MarHUTHOM
UHAYKUAKW. OJEKTPOABIKYIIAs CWIAa WHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe anekTpuyeckoe nosie. ONEKTPOABWKYLIAs CWiIa WHIYKIUU B
IPOBOJHMKE, JIBMKYLIEMCS OCTYIATEIBHO B OTHOPOJIHOM MArHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTE.  SIBIEHME CAMOMHIYKLUMH. OJIEKTPOABWKYINAs CHJIA
CaMOMHIYKLIHNH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE MOJIE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: IIOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHWTHI, JJIEKTPOABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, NHAYKIIMOHHAS I1€Yb.



Jemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHWY MHYKIIMY MarHUTHOT'O TOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBieHne 3EKTPOMArHUTHON UHIAYKIUH.

[IpaBuno Jlenua.

3aBHCUMOCTb JJIEKTPOJABWKYIIEH CHJIBI MHIYKLIHUHA OT CKOPOCTHU MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHne CaMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3ydyeHrne MarHuTHOTr O MOJsL KATYIIKU C TOKOM.

HccnenoBanne AeHCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIECHUS 3JIEKTPOMAarHUTHON MHIYKLIHAH.

Paspeu S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazcHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHHYECKHE  KOJEOaHUS.
I'apmonnyeckue konedanus. Ilepumon, wacrora, amruuryga v (asa koseOaHHM.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4YeCKUA MASTHUK. Y PABHEHUE TaPMOHUYECKHUX
kosneOanuii. [IpeBparnienue sHeprun Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarensubiii  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIC KOJIeOAHUS B
UJCATBHOM KOJE0ATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANIEKTPOMAarHUTHBIMU KojeOaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJCATHHOM KOJIEOATEIHbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroumx KojeOaHUAX. BeIHYyXI€HHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYTHO€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE BIEKTPUUECKON
SHEPIUM. DKOJIOTMYECKHE PUCKHU TPU MPOU3BOJACTBE ANEKTpodHeprun. KymnbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HM.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (TMPYKUHHBIA WU
MaTEeMaTU4YECKU MasiTHUK ).



Habmronenue 3atyxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BIHYXACHHBIX KOJIEOaHUIA.

Habmronenue pezonanca.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3oHanc mnpu moOCHEenoBaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopnenps TMHUM 3JIEKTPONEPEIAYH.

Vuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

WccnenoBanre 3aBUCMMOCTH MEPUOJA MajbIX KojieOaHUM rpy3a HA HUTHU OT
JUTMHBI HUTH U MaccChl Tpy3a.

WccnenoBanue IMEPEMEHHOIO0 TOKa B LENM W3 IOCIEAO0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

MexaHnueckue BOJHBIL, ycioBHSL pacnpoctpaHenus. llepuon. CxopocTb
pacnpocTpaHeHuss W JyMHA BOJIHBL [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepentus u qudpakus MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentauusa BektopoB E, B, V B anexkrpomaruutHoi BoiHe. CBOIICTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpaXeHUE, MPEIOMIICHHE, MOspu3anus, audpakuus,
unTepdepenuus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [I[pruMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBA3U U TeneBuaeHus. Panqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHudyeckre yCTpoWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YIbTPa3BYKOBasl AWArHOCTUKA B TEXHUKE M MEAHUIMHE, paaap,
paauonpuéMHUK, TeTIEeBU30p, aHTeHHa, Tenedon, CBY-nieun.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTPaHEHUE MTONEPEUHBIX U MTPOIOIbHBIX BOJIH.

KoneO6:mromeecs Teno Kak UICTOYHUK 3BYKa.

HabOntonenue orpaxeHus: ¥ NpeaoOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nnrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM U
4acTOTOM KOJIEOaHUI.



UccnenoBanne  CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXXEHHUE,
pesioMiIeHue, Noiaspu3anns, Judpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmonnHENnHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHOU cpexe. JIyd cBera. ToyeuHbI ICTOYHUK CBETA.

OTtpakenue cBera. 3akOHbI oTpaxeHus cBeta. [locTpoeHne n3zoOpaxxeHui B
IUIOCKOM 3€pKaJe.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTeh
npenomieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yroJl MOJHOIO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CiaoxHbIi coctaB Oenoro csera. L{Ber.

CobOuparomue W pacceuBaronide JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOSIHME W ONTHYECKash cuiia TOHKOW JuH3bl. [locTpoenue un3oOpaxeHUi B
coOMparonMX U pacceuBarolux JuH3ax. PopMysia TOHKOU JIUH3bBI. Y BEIUYECHUE,
JlaBaeMOe€ JINH30U.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONITHUKHU.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcaoBust HaOMIONEHWS MAaKCUMyMOB W MHUHHMYMOB B UWHTEp(EpPEHIIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TNAaJ€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
IUQPPaKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckne yCTpoWCTBA M NPAKTUUYECKOE IPUMEHEHUE: OYKH, JIyIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsMonuHEHOE pacHpOCTPaHEHUE, OTPAKEHUE U TNPEIOMIICHHE CBETA.
OnTtuyeckre mprudopkl.

[TonHoe BHyTpeHHEE OTpakeHue. Monenb cBeToBoAA.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Mopenu MUKpOcKomna, TEIECKONa.

Hab6ntonenune nnrepdepennuu cera.

Hab6monenune nudpakimu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOUIBIO PU3MBL.

[Tony4yeHue cekTpa ¢ MOMONIbIO JUGPAKIIMOHHON PEIIETKH.

HaGnronenune nonsipuzanuu cBera.

Vuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl



N3mepeHne nokasaTesns NpeaoMIICHHs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3gesn 6. OCHOBBI CICIUAIBHON TEOPHUH OTHOCUTEIbHOCTH
I'panuubl  pUMEHHMOCTHM  Kilaccuyeckom — mexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTb MOAYJSI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTU DUHINITEIHA.
OTHOCUTENBLHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHHU U COKpAICHUE
JUTVHBL.
DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € PHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPIHs
MIOKOSI.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmovt K6AHMOBOIU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprun GOTOHA C €r0 YACTOTOM. JHEPTUs
U UMITYJIbC (POTOHA.

OtkpsiTre u ucciaegoBanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dbotoaddexra. Ypapuenue DiHmTeHa 1151 dorodddekra. «KpacHas rpaHuiia
dotoaddekra.

JlaBnenue ceera. OnbiThl 1. H. JIeOenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA MU NPAKTHUECKOE IPUMEHEHHE: (POTOIJIEMEHT,
dboTomaTUMK, COTHEUHas 6aTapesi, CBETOIUOI.

Jlemoncmpayuu

®oto3(pheKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHeHIHEro potoaddekra.

Cseronuoy.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIl.
[Inanerapnas mopens aroma. I[locrymarel bopa. M3nydenue u mnorsiomieHue
(GOTOHOB TpU TMepexojie aToMa C OJIHOTO YPOBHSI SHEPIHMHM Ha Jpyroi. Bums
criekTpoB. CIEKTp YpOBHEM HEPruu aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl ne bpoitis. KopnyckynsipHO-BOIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYCHHE.

TexHu4eckue yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHME: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIN), 1a3ep, KBAHTOBBIN KOMITbIOTEP.



Jemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGntonenune nuHelyaThIX CIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

Habmronenue tuHeRYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHHS siapa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydyeHus. CpoiictBa anbda-, Oera-, TramMma-u3Ty4eHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbITHE TIpOTOHA M HeWTpoHa. Hykionnas momens simpa ['eitzenOGepra—
WBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Torsl.

Anbda-pacnan. DNeKTpOHHBIA UM TMO3UTPOHHBIM Oera-pacnan. I[amma-
U3JlydeHue. 3aKOH PaJu0aKTUBHOIO pacraja.

DHeprusi CBsA3M HYKJIOHOB B sifipe. Saepubie cuibl. JledhekT maccer sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 A1€EP.

Anepusiii peaktop. Tepmosimepubiii cunTe3. [IpoGnembl W TEepPCHEKTUBHI
AIEPHON SHEPTETUKH. DKOJIOTHUECKNE aCTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHpamMeHTaabHbIe B3auMOeUCcTBUA. EMUHCTBO PU3NUECKON KapTUHBI MUPA.

TexHu4yeckre yCcTpoWCTBa U MPAKTHUYECKOE MIPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, siiepHbIit peakTop, aToMHas 6oMoa.

Jemoncmpayuu

Cu€TurK MOHU3UPYIOIIHUX YACTHIL.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

UccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM G oTOrpadusim).

Pa3pgen 8. DiieMeHTHI ACTPOHOMUM M aCTPOPU3MKH

Orarnbl pa3BUTHA acTpoHOMUHU. [IprKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bénnoro nHeba. Co3Be3qusi, sSpKU€ 3BE3BI, IUIAHETHI, UX BUIUMOE
JIBUKEHUE.

Conneunas cucrema.

Comuine. ConHeuHast akTUBHOCTb. McTrounuk sHeprum ConHuoa u 3BE3.
3BE3MIBI, UX OCHOBHBIE XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTb». 3BE3Mbl TJIABHOW MOCIEA0BATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUIs 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue



3B&3/1. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOXKAECHUU U 3BoIoNMU ConHIa U
3BE3/. DTaIlbl KU3HU 3BE3].

Muneunsiii [Iyte — nHama [anaktuka. [lonoxenue n nBukenue CoyiHIA B
lNanaktrke. Tunsl rasakTuk. PaguoranakTuku U KBazapbl. YEpHBIE IBIPHI B SIpaX
rajakTHK.

Bcenennas. Pacminpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopus bonbmioro B3peiBa. PeMKTOBOE M3IyYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C HUCMOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUI I ONpe/ieJICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEPHOro MOMYIIAPUS U SIPKUE 3BE3BI.

Habntonenus B Teneckon JlyHsl, maner, Miteanoro Ilyrtu.

O000marnee noBTOpeHUE

Ponb Qu3uku M acTpOHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAJILHON M ATUYECKOU chepax NesTeTbHOCTH YeIOBeKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHON KapTUHE MUPA, poiib (PU3NUECKON Teopuun
B (OpMUpPOBAHMM TPEJACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
bu3nUecKor KapTUHBI MUpaA B OOIIEM DSy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABJIIEHUMN O TIPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 Kiacce OCyIIECTBISETCS C
y4ETOM COJEPIKATENBbHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MaTeMaTHKH,
OuoJI0THH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SIBICHWE, Hay4HbIM (akT, rumnore3a, Quanueckas BeIWYMHA, 3aKOH,
Teopusl, HaOIIOECHUE, SKCIIEPUMEHT, MOJICITUPOBAHKE, MO/IEIb, U3MEPEHHUE.

Mamemamuxka: pelleHHE CHUCTEMBl YPAaBHEHHUM, TPUTOHOMETPUUECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUICCKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKECHHE BEKTOPOB,
NPOU3BOJHBIE DJEMEHTApHbIX (YHKIMI, NPU3HAKK TOM00US TPEYrOoJIbHUKOB,
oTpezieNieHHe IUIOMIAIN TIOCKUX (PUTYp U 00bEMa Tell.

buonocus: »nekTpuueckue SIBICHUS B JKUBOM MpUPOJIE, KoJeOaTelbHbIC
JIBWO)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KHUBOM MPUPOJE, EUCTBHE
paauanyy Ha )KUBBIE OPTraHU3MBI.

Xumusi: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTAIUIMYECKask CTPYKTYpa TBEPIBIX
TEN, MEXaHW3Mbl OOpa30BaHMS KPUCTAUTMUECKOW PEMIETKH, CHEKTPATbHBIN
aHaJIu3.



l'eocpagpua: MarHuTHBIE TONIOCA 3€MJIM, 3aJeKH MarHUTHBIX PV,
(oToCchEMKA 3€MHOI OBEPXHOCTH, MPEIACKA3aHUE 3€MIIETPSICEHU M.

Texnonocus: JMHUW DBIEKTpOIlepeAad, TeHEepaTop MEepEeMEHHOr0 TOKa,
AJIEKTPOJBUTrATENb, WHAYKLUMOHHAS II€4Yb, pajap, paJllONPUEMHMK, TEJIEBHU30p,
anteHHa, teinedoH, CBY-meub, NMPOEKIIMOHHBIA ammapar, BOJOKOHHAsS OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mpenmera «®Pusnmka» Ha YPOBHE CpPEIHEr0 OOIIEeTro
oOpa3zoBaHus (0a30BbId YPOBEHb) JAOJIKHO OOECIEUUTHh JTOCTUKEHHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3yIbTAaThl OCBOCHUSI YUeOHOr0 npeaMera «Du3nKay JT0IAKHBI
oTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYYalOLIUMXCS PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULMENH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIeCTBa, PacHIMpEHUEe >KU3HEHHOIO
OMbITa U OMbITA JIESITEILHOCTH B MPOILIECCE peaar3allii OCHOBHBIX HAIlpaBJICHUM
BOCIIUTATENbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMKM 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WiICHAa POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYEIIOBEUECKMX T'YMAaHHUCTUYECKUX |
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpPECAX TPaxIaHCKOIO
o0111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3aIliy;

YMEHME B3aUMOJECHUCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh POCCUMCKOU IpaXk1aHCKOMN UJICHTUYHOCTH,
NaTPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
pPOCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOT'O BKJIAJ]a B IOCTPOEHUE YCTOMUUBOrO OY1yLIEro;

4) 3cTeTHYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOYAs ACTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;



5) TpPyA0BOr0 BOCIIMTAHUS:

UHTEpPEC K pa3iMuHbIM cdepamM MpoPecCUOHATLHOU JEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JIacTH
(bU3MKH HA POTSXKEHUU BCEU KU3HU;

6) ’K0JIOrH4eCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh JKOJIOTMUYECKOM KYJIbTYpPhl, OCO3HAHUE TIJ100aIbLHOTO
XapaKTepa SKOJIOTUYECKUX TIPOOIeM;

IUTAHUPOBAHUE U OCYIIIECTBIICHUE JIEUCTBUM B OKPY’KAIOIIEH CPEZIe HA OCHOBE
3HAHHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacliMpeHue OmbITa JEATEIbHOCTH HKOJOTMYECKONM HAalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PHU3UKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAHME LIEHHOCTM HAy4YHOU JEATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
u3ydeHus: (U3UKA  OCYMIECTBISATH  MPOCKTHYID M HCCIEI0BATEIHCKYIO
JEATENbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE J1eiiCTBUSA
ba3oBble JJornueckue aeicTBUs:
CaMOCTOSITEIbHO  (OPMyIMpOBaTh M aKTyaIM3UpPOBAaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeaTh LENU AEATEIbHOCTH, 3aJ1aBaTh MapaMeTpPbl U KPUTEPUU HX
JIOCTHIKECHMUS
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHBOPEYMS B  PACCMATPUBAECMBIX
(bU3HIECKUX SIBIICHUSX;
pa3pabarbiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepUalbHbIX U HEMaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJIAM, OLIEHUBATh PUCKU MOCIEACTBUM AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATHBHOE MBIIIJICHHE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIeM.
ba3oBble ucciaenoBare/bCKkue AeiicTBUA:
BJIaJIETh HAYYHOM TEPMHUHOJOTUEH, KIIOUYEBBIMU MOHATUSMH M METOAAMHU
bu3nUYeCKON HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIEIOBATENbCKON U MPOEKTHOW JESITENbHOCTH
B 00J1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peIIeHHs 3a4ay (U3UYECKOTO COAEp)KaHUs, MPUMEHEHHUIO Pa3INYHBIX
METOI0B MTO3HAHUS;

BJaJE€Th BHJIAMU JI€ATEIbHOCTU 110 TMOJYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETalNY, MPeoOpa3OBaHUIO W TPHUMEHEHHIO B PAa3MYHBIX Y4EOHBIX
CUTYalMsIX, B TOM YHCJI€ IPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTU (DU3UKY;

BBISIBJISITH NIPUUMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJU3upoBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWThb apryMEHThl Ji J0Ka3aTeIbCTBa
CBOMX yTBEP)KJICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAIM3UPOBATh TMONYYEHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yNbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHUpPOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
JeSITeNbHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JaBaTh OLEHKY HOBBIM CUTYyAallUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO 00JIacTh
KHU3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OPUrMHAJIBHBIE IOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTepHATUBHBIE PEILICHUSI.

Pabora ¢ ungopmanmei:

BJIAJICTh HABBIKAMH TONyUeHHUsT MHPOpMAIUU (PU3UUECKOTO COMAEpKaHUs U3
UCTOYHHMKOB pAa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IIOMCK, AHAJU3,
CUCTEMAaTH3AlMI0 U HHTEpIpeTanuio MH(GOpPMAlUUU pa3IUdHbIX BUIOB U (opM
MPECTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTHh MH(OpMAIINK;

UCMOJIb30BaTh  CPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHMKAIlMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3aja4 ¢ CcoOMIoieHHeM TpeOOBaHUN OJPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHUEHBI, pEeCypcocOepekeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
uH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEpKaHUS B pazIUYHbIX (opmarax c
y4€TOM Ha3zHAueHUsI HHPOPMAIUH U LIEIEBOU ayAUTOPHH, BBIOUpPas ONTUMATbHYIO
dopmy MpencTaBIeHIs U BU3yaTn3alliu.

KoMMyHHKaTHBHbBIE YHHUBEpPCAJbHbIE Y4eOHbIE eiCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YpOKax (U3MKH U BO BHEYPOUHOU JEATEITHHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX  CUTyallMii W CMsT4aTh
KOH(ITUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUAYIHHOU
padoTHI;

BBIOMpAaTh TEMATHUKY M METOJBI COBMECTHBIX JEHCTBHH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOr0 WieHa KOJJIEKTUBA;

NPUHUMATh I[€1M COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUSA 110 €€ JIOCTUKECHHUIO: COCTABJIAThH IUIAH JIEHCTBHM,
pacrpenensaTh pojad ¢ Y4€TOM MHEHHMH YYacCTHHUKOB, OOCYXJAaThb PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHMKA KOMAaH]bl B
001l pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE TMPOEKTHI, OIEHUBATh MACH C TIO3UIMA HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTHY;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUSA
Camoopranmu3anus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIIEHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, IUIaH BBINOJIHEHUS IPAKTUYECKON PadO0ThI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOUYTCHHUIA;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLECHUE;

OLICHMBATh MPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DJPYAUIMH B 00JaCTH
(M3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTEIIbHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYalldsiM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOM  pEeQUIEKCHU KaK  OCO3HAHMUS
COBEpIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX TPOLECCOB, UX pE3yJbTaTOB U
OCHOBAaHUM;

UCIIONIb30BaTh MPUEMBI pedIIeKCHH ISl OLIEHKH CUTYyaIlllH, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHHUS 0 MX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBHI JPYIHMX TIPU aHaJW3e pPe3yIbTaTOB
NeSITEeNbHOCTH;

NPUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TPU aHaW3e pe3yIbTaTOB
JeSITeNbHOCTH;

pU3HABATh CBOE MPAaBO M MPABO APYTUX HA OIMIMOKH.

B mporecce nocTkeHUS TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEAHEro oOmiero o0pa3oBaHus y OOyYaroluxcs
COBEPIICHCTBYETCS AMOIMOHATBHBIN WHTEIICKT, Ipenoaranui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIIEHOE
COCTOSIHUE, BUJETh HAMPABICHUS PA3BUTHsI COOCTBEHHOW AMOITMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMpOBaHus, BKJIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aJallTUPOBATHCA K
AMOIMOHATILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTIDKCHHIO IENH U
ycrexy, ONTUMHU3M, WHUIHUATUBHOCTb, YMEHHE JACHCTBOBAaTh HMCXOAS M3 CBOUX
BO3MOXXHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €0 TPH OCYIIECTBICHUHM OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COINEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U Pa3pemaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koHny oOyuenus B 10 kjacce npeaMeTHbIE Pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha MpUMEpPAx poib U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOEN;

YUUTBIBATh TPAHULIBl TNPUMEHEHUS H3YYEHHBIX (PU3HUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, MHEPLUAJIbHAs CUCTEMa OTCYETa, aOCOIOTHO TBEPAOE TENO,
UJICaJIbHBIN ra3, MOJIEIN CTPOCHHMS T'a30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsil IPU pelIeHnr GU3NIECKUX 3a/1a4;

pacno3HaBaTh (pU3NYECKHE SBJICHUS (MPOLECCHI) U OOBSICHIATH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



ANEKTPOJMHAMUKH:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJHUHEWHOE
JBWKEHUE, CBOOOJHOE TMAaJEHUE TeJ, ABWKEHUE 10 OKPYKHOCTH, HHEpLuS,
B3auMojielcTBUe Ten, nuddy3us, OpOyYHOBCKOE JIBIXKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPJBIX TeJl, U3BMEHEHUE 00bEMA Tell IIPU HarpeBaHUM (OXJIaXI€HUH), TETIJIOBOE
paBHOBECHE, UCIAPEHHUE, KOHJEHCALMs, IUIABJIEHHWE, KPUCTaJUIM3alus, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, IMOBBIIICHHUE JaBICHU T'a3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSHUS Ta3a B  H30IpOILeccax,
ANEKTPU3ALUs TEN, B3aUMOJEHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHWYECKOE IBWKEHHE, HCIONb3Yys (PU3MUECKHE BETUYHHBIL:
KOOpJMHATa, MyTh, NEPEMEIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC T€Ja, KUHETUYECKasl HEprusi, NOTCHIMANIbHAS SHEPIus, MEeXaHUuuecKas
paboTa, MeXaHMYecKas MOIIHOCTb, IpPH ONHCAHUM NPABUIBHO TPaKTOBATh
(u3nUecKuil CMBICII HCHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHUS M EIUHMIIBI,
HaXoAUThb (OPMYIIbI, CBSA3BIBAIONINE TAHHYIO (PU3NYECKYIO BEITUYHMHY C APYTUMHU
BEIUYMHAMU;

ONKMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBICHMUS,
UCTONb3ysl (U3NYECKHE BEIUYMHBI: JaBJICHUWE ra3a, TemIepaTypa, CpeaHss
KHMHETHYECKAsl SHEPIUsl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaApaTHYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI 3Heprusi, pabora rasa,
KO3 (UIIMEHT TMOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBHUraTessi; NpH ONUCAaHUU
IOPaBUIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHOIb3YEMbIX BEIMYMH, HX
0003HAUYEHUS U €IUHUIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOLINE JIAHHYIO
(pU3NYECKYIO BEIMUMHY C IPYTUMH BEIMYMHAM;

OIMCHIBATH U3YUYECHHBIC AIEKTPUUYECKHE CBOKCTBA BEIIECTBA U MICKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIB3Ys (U3NYECKUE BEIWYUHBI: DJIEKTPUUECKUN 3apsij,
ANEKTPUUYECKOE I0JE, HANPSKEHHOCTD IOJIsI, OTEHUHAJ, Pa3HOCTh MOTEHLINAJIOB;
Py ONHCAHWM TMPABWIBHO TPAKTOBATh (PU3WYECKHN CMBICT HCIOIb3YEMBIX
BEIUYMH, UX OOO3HAUYEHHUS M EIUHHUIIbI; YKAa3blBaThb (POPMYJIbI, CBSI3bIBAIOIIME
JaHHYIO (PU3MUYECKYIO BEJIUUNUHY C IPYTMMH BETUYMHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, WCIONB3Ys (U3HUECKUe
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMILYJIbCa,
OPUHLMI CYNEPHNO3ULHUHA CHJI, IPUHIUI DPABHONPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYE€TA, MOJEKYISPHO-KUHETHYECKYI0 TEOPUI0 CTPOECHMS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUU TEIUIOBOI'O JBUKEHUS MOJEKYI C
a0COJIIOTHOM TeMIiepaTypoi, MepBbId 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOr0 3apsja, 3akoH KyloHa, Npu 3TOM pas3iavyarh CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIMIBI JEHCTBHUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUSI UX 0€30MacHOI0 UCIOIL30BaHUS B
IMOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTBI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUNA W
MPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUN, MPU 3TOM
dbopmynupoBath mpoOieMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBI

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIUYHH, TTPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS! W HCIOJIb30BaTh WU3BECTHHIC
METO/IbI OLEHKH ITOIPEMTHOCTEN U3MEPEHNU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIY  (U3NYECKHMMH  BEIUYMHAMHU  C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHHI, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
bukcupoBaTh PE3YNHTATHI TMOJYYCHHOW 3aBUCHUMOCTH (DU3WYECKUX BEIUYHH B
BUJIe TaOIUIl U TPadUKOB, I€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJI01aTh MpaBuiia 0€30MacHOro TpyAa MpU MPOBEIACHUU HUCCIEAOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEIBCKOW W IMPOCKTHOU
JEATEbHOCTA C UCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000Opy10BaHUS;

pemarb pacy€THble 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS 3a1a9u
BBIOMPATHh (PU3WYECKYIO MOJEINb, BBIACIATh (U3MUECKUE BEITUYUHBI U (HOPMYJIBI,
HEOOXoauMbIe IS €€ pEeICHHs, MPOBOAUTh PAcUE€Thl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAYEHUs (PU3NUYECKON BEJIUUMHBIL;

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJIOTMUYECKU HEMPOTUBOPEUYUBYIO
LEMOYKY PACCYKICHHI C OMOpOW HAa M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3nUecKue sIBICHUS;

UCIIONIb30BaTh ~ MpPU  PEIIEHMH  Yy4eOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUH JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU
U TPEACTABICHUS y4eOHOW U HAYyYHO-TOMYJISIPHON MH(POpPMAIUH, MOTYYSHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOTy4aeMyr0 HH(POpMAIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpaAMU U TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHHUS 3JI0POBbS M COOJOJIEHHUS HOPM SKOJOTUYECKOTO
MTOBEJICHUS B OKPY KAIOIIEH CPEE;



paboTaTh B TpYIIe C BBHINOJHEHWEM PAa3IUYHBIX COIUATLHBIX POJIEH,
IJIAHUPOBATh PpabOTy TPYIIbI, palMOHAIBHO pacHpeneisaTh OO0S3aHHOCTU W
IJIAaHUPOBATh JICSITEIHHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIEHUBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIICHHE pACCMAaTPUBAEMOM MTPOOIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIe Pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B NPAKTUYECKOU AEATEIIBHOCTU JIIOAEH, LEJIOCTHOCTh U €IUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (PU3UUYECKUX MOJIEIICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOUECYHbIM UCTOYHUK CBETA, SJECpPHAs
MOJIeTTh aTOMa, HYKJIOHHAs MOJENIb aTOMHOT'O Siipa TMpH pEeHIeHUuU (PU3NYECKHUX
3a1auy;

pacno3HaBaTh (pU3NYECKHE SBJICHUS (MPOLECCHI) U OOBSICHIATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HUKU: DJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJsl HA
MPOBOJHUK C TOKOM WM JBIDKYIIMUCS 3apsiji, AJCKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, MPSAMOJIMHEWHOE PaCHpOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHUE,
uHTeppepeHims, aubpakuus W TOOJSpU3alus CBETa, JHCIEePCUs CBETa,
dotoanekTpuaeckuii dpdekT (porodaddekT), cBeTOBOES MaBiIecHNES, BOSHUKHOBECHUE
JIMHENYATOr0 CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAass W MCKYCCTBEHHAs
PaTMOaKTUBHOCTB;

OMKUCHIBATh W3YYEHHbIE CBOWCTBA BEUIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTH  pPa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLECCHI), UCMHONB3Ys (PU3UUYECKUE BEIMUYUHBI:
ANEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYIIAs CUia, padoTa TOKa,
UHIYKIHAST MarHUTHOrO mojsi, cuia Awmmepa, cwia JlopeHnla, WHIYKTUBHOCTb
KaTyILIKU, SHEPrusi JJIEKTPUYECKOrO0 M MArHUTHOrO TMOJEH, MEpUoJl M YacToTa
KojebaHuii B KojeOaTeNbHOM KOHTYpE, 3apsji W CHJIa TOKa B IIpoIlecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTHYECKasl CWUjia JIMH3BI, TPU OMHCAHUHM TPABUIBLHO TPAKTOBATh (HU3UUCCKUU
CMBICI UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAUYEHUS! WU €IAUHUIIbI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JaHHYI (PU3NUECKYH0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

OMKUCHIBATh H3YYECHHBbIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HCIOIb3YS
bu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI W



4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, IEPUOA TIOTypaclaaa, SHEPTus CBsI3U
aTOMHBIX fi7iep, TPH ONWCAaHUU TPABUIBHO TPAKTOBaTh (UIUYECKUNH CMBICIT
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS W €IMHHUIIbI, YKa3bIBaThb (OPMYIIbI,
CBS3BIBAIONIUE JAaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYHMHAMH,
BBIYUCIISATH 3HAUCHUE (PU3NUECKON BETUYUHBL;

AHAIM3UPOBATh (PU3UYECKHE MPOLECCHl U SBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI W MPUHUUIIBL: 3aK0OH OMa, 3aKOHbI TOCIEA0BATENBHOIO U NapalIeIbHOIO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Joymns—JIeHia, 3aKO0H AJIEKTPOMAarHUTHON
WHAYKIIMHU, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETA, 3aKOHbI MPEIOMJICHUS CBETa, ypaBHEHHE OWHIITEHHaA it (oTodddexra,
3aKOH COXPAHEHHUsS] HHEPruH, 3aKOH COXPAHEHHWs UMIIYJbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsjia, 3aKOH COXPaHEHUs MAacCOBOI'0 4YHCIa, MocTynaThl bopa,
3aKOH paJIMOAaKTUBHOIO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OTpeAENITh HAMpaBJIeHUE BEKTOPA UHIYKIMHA MAarHUTHOT'O MOJISl TPOBOIHUKA
C TOKOM, cuJjIbl Ammepa u cuibl JlopeHna;

CTPOUTh W OIHUCHIBaTh H300paKEHUE, CO37aBa€MO€ IUIOCKUM 3€pKajioM,
TOHKOM JIUH3O0M;

BBITIOJIHATh JKCIEPUMEHTBhl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUNA WU
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopMmynupoBaTth mpobieMy/3amady W THUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOT0 O0O0pYyIOBaHHUS, MNPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOABL

OCYHIIECTBIISThH MPSAMbIE U KOCBEHHBIE U3MEPECHUSI (PU3UUECKUX BEIHYUH, TIPU
STOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M HMCIOJb30BaTh N3BECTHHIE
METO/bI OLIEHKH MOIPEMIHOCTEN N3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C HCMOJIb30BAHUEM
OpsIMBIX U3MEPEHHI: TMPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh
pe3yNbTaThl MOTYYCHHON 3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHUJAE TaOIHI] U
rpaduKoB, AeIaTh BHIBOABI [0 PE3YyJbTaTaM UCCIIEI0BaHNUS;

coOJI01aTh MpaBuiia 0€30MacHOr0 TpyAa MpU MPOBEIACHUU HUCCIEAOBAHUI B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W MPOCKTHOU
NEATENbHOCTH C HCIOIb30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB M J1A0OPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIo,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJn3a YCIOBUS 3aJa4u
BBIOWpATh (PU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NUYECKUE BEIUYMHBI U (POPMYIIHI,



HEeoOXomuMble i €€ pelIeHHs, TPOBOJUTh PACUEThI U OIEHUBATH PEATBHOCTH
MOJIY4YEHHOI0 3HaYCHUS (PU3UUECKON BEJIUUUHBIL;

peniaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTMUECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXIECHUM C OMOpOM Ha HM3Y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HYCeCKHE SIBICHNUS,

UCIIOJIb30BaTh ~ TpPU  PEIIEHUH  Y4eOHBIX  3ajlad  COBPEMECHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTMH JUIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU
U TIpeACTaBiIeHUs Y4eOHONW U HaYyYHO-TIOMYJSpHONW MH(pOpPMAIMH, TTOTYUYCHHOU W3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTy4aeMyro HH(OopMaIuio;

OOBSCHATh MPUHLMMBI JEHCTBUS MAaIllUH, MPUOOPOB U TEXHUUYECKUX
YCTPOUCTB, pa3anudaTh yCIOBHS MX 0€30MacHOTO MCIOIb30BaHUs B MOBCEIHEBHOM
KU3HH;

MPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0O MHUPA, B PA3BHUTHE
TEXHUKHU U TEXHOJIOTHA;

UCIIOJI30BaTh TEOpPETUYECKUE 3HAHMS MO (U3UKE B TMOBCEIHEBHOW >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU 0OpaIleHuy ¢ MPUOOpaMu U TEXHUYECKUMU
YCTpOMCTBAMHU, JJIsI COXPAHEHUS 370POBbsl U COOJIOICHUSI HOPM SKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPELE;

paboTtaTh B TpyNme C BHIIOJTHEHUEM pPa3JIMYHBIX COIMAILHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIBL, PalMOHATHHO pACHPENeNsaTh OO0S3aHHOCTU U
IJIAHUPOBATh ACATEILHOCTh B HECTAHJAAPTHBIX CUTYAIlUsX, aJICKBATHO OLICHUBATH
BKJIQJT KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIIEHHUE pacCMaTpUBaAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ungposbie
Ne ni/m P Konrtpoasnbie  IIpakTnuyeckue (nup )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. PUZUKA U METO/bI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3nka 1 METOAbI HAYYHOT'O TTO3HAHUS 2 bubmorexa OK
) A ya https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
butmmoreka [JOK
21 Kurematitka . https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bubmnorexa IHIOK
https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHBI COXpPaHEHHS B MEXAHUKE 6 1 1 hitps-//m.edsoo.ru/741b{72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 | bubnuorexa [IOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bubmnorexa IHOK
2 1 1
3 OCHOBb TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 bubnmnorexa [HOK
' ®da3oBbIC NEPEXOIbI https://m.edsoo.ru/7f41bf72




Hroro no pazgeny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bu6nunorexa LIOK

4.1 DTIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN NEeKTpUYeCKHil TOK. Toku B 12 bubmmnorexa IHOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/iesioB U TeM uudgposbie
Ne n/m P Kourpoabubie | IlpakTHyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypcsbl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MarunuTHoe noje. IIeKTpOMarHuTHas 1 1 3 bubnnoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
1 MexaHu4eCcKHUe U JNEKTPOMAarHuTHbBIE 9 1 bubmuorexa [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHW4YecKHue U AJIEKTPOMArHUTHBIE 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuorexa LIOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24

Pasznea 3. OCHOBBI CIEIITUMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUU 4 | bubmuorexa [IOK
' OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6nunorexa LIOK
4.1 C) i 6
FICMCHTL KBARTOBOM OrrTicH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazuneny

15

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DneMEeHTBl aCTPOHOMUU U ACTPOPU3UKU 7 bubamorera LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznea 6. OGOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o0061maro1iee NOBTOPEHHE 4 Et?fsj?/ljr?:;siggiﬂlwk
Hroro no pazneny 4
PezepBHoOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE

Ne Jara nudppoBbIe

Tema ypoxka Kontpoabubie | IlpakTn4yeckue p
n/n Bceero H3yuyeHusi | oOpa3oBaTeibHbIE

padoThbI padoTsI
pecypcbl

®usuka — HayKa O PUPOLE.

1 Hayunrbie MeT(})]K bl HO?I))H:HI/ISI 1 bubmmorexa [IOK

ya A https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero Mupa
Poine 1 MecTo dpusnku B

) (dhopMUPOBAHUN COBPEMEHHOM | bu6mmoreka [IOK
Hay4YHOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TETLHOCTH JIOIeH
MexaHu4ecKkoe JBUKEHHUE.

3 OTHOCHUTEIFHOCTh MEXaHUYECKOTO | bubnuorexa [JOK
nBuxenus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE ITPAMONMHENHOE 1 bu6nuorexa [IOK
JBUXEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOJIUHENHOE | bubnuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoiHOE TazieHue. Y CKOpeHue | bu6mmoreka [IOK
CBOOOJIHOT'O MaJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe IBH>KEHUE.

7 JIBmykeHne MaTepuaabHOU TOYKH I10 1 buomorera [IOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipuaimn otHOCcuTENnbHOCTH [ anumnes. 1 bu6mmoteka [IOK




WuepuimanbHble CUCTEMBI OTCYETA.
IlepBboIii 3ak0oH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [lpunuun

bubmoreka [IOK

? CYNEPHOSHILII CHL. BTOpOHUSaKOH https://m.edsoo.ru/ffO0c3be8
HeroTOHa 17151 MaTepuanbHOW TOUKU

10 Tpetwnii 3akon HeroToHa st bu6mmoreka [JOK
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3bed
3aKoH BCEeMUPHOTO TsArotenus. Cuna

11 TspkecTu. [lepBas kocMudeckas bubmmorexa OK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [IOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpennsa. Kosddument tpeaust.

13 Cuna ZinpOTI/IBHeI—(IbI/Iq:I npu ntcerm bubamorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJIKOCTH WU Ta3e
[TocTynarenbHOE U BpalaTeslbHOE

14 JBIDKEHHUE a0COIOTHO TBEPIOTO TeJa. bubmmoreka [IOK
MowmenT cuisl. [lnedo cunel. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBeCHS TBEPIOIO Tela
HNMiynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPHAITBHBIX TOUYEK. bu6mmnoreka [IOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE
PaGota 1 MOITIHOCTD CHITBI.

16 KuneTndaeckast sHeprusi MaTepualIbHONR bu6nmoreka [IOK
Touku. Teopema 006 n3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW dJHEPruu

17 [lorenumanpHas 3HEPTUs. bu6mmoreka [JOK




[ToreHumanbpHast SHEPTUS YIIPYTO
nedopMupOBaHHOM MPY>KUHBI.
[NoTennmansHas SHEPrHsl TeIa BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaIbHBIC U HETIOTCHIIUATBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIINAJIBbHBIX CHUJI C USMCHCHUEM
MEXaHUYECKOU SHCPruu CUCTCMBbI TCII.
3aKOH COXpaHEHHUS] MEXaHUYECKOM
SHEPrHH

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

19

JlaGopaTopHnast pabota
«MccnenoBanue CBS3U pabOThI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM dHeprun
TeJIa Ha MPUMEPE PACTIKCHHS
PE3UHOBOTO JKI'YTa»

20

KonTtponsHas paboTa mmo teme
«Kunemartuka. /lunamuka. 3aKoHbI
COXpPaHCHHS B MEXaHHUKE»

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

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KUHETUYECKON TeOpuH. bpoyHOBCKOE
nswkenue. Auddysus

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep IBH>KCHUS U
B3aMMO/IECHCTBHS YaCTHI] BEIISCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPABIX TEII

23

Macca monekyn. KonnaectBo
BemiecTBa. [locrossuHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. Illlkana remneparyp




Lenscus

Wneanpueii raz 8 MKT. OcHoBHOE

but6mmorexa LIOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOcomroTHas TeMIepaTypa Kak Mepa
26 CcpeaHel KUHeTUYECKOW YHEPTHH bu6mmoreka [IOK
JIBUKEHHS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnast pabota
)3 «MccnenoBanne 3aBUCHIMOCTH MEXKTY
napamMeTpamMu COCTOSIHHSI
pa3peKEHHOTO ra3a
29 N3onporueccrl B uaeaibHOM ra3e u ux bubmoreka [IOK
rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpenussa sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 criocoObl e€ n3menenusi. KomnuecTso bubmuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOI'O UJICATLHOTO
rasza
31 Bupasl reronepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢c36
VnenpHas TEMII0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHeli mpoiecc
13 [lepBbIit 3aKOH TEPMOJAMHAMUKH U €T0 bu6mmoreka [IOK
NpUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs nipo1ieccos B bubmuorexa [IOK




npupoje. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun gevicreus u KII TermoBoi

but6mmoreka [IOK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 Oxojoruyeckue npoOaemMsl
TETUIOPHEPTETUKH
18 O6o6maromuii ypok «MonekysipHas bu6mmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
Konrtponsnas pabota o teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3oBaHue 1 KOHIEHCAIHS. bu6nmoreka [IOK
Hcnapenune u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCHTEIIbHAS
41 BJIAKHOCTh BO31yXa. HackImeHHbII Bubmmorera [IOK
Ayxa. HAChI https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraimmyeckue u
4 amop(dHbIe Tena. AHU30TPOIHS bu6mmoreka [IOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIE MaTEpHATbI
[TnaBiieHre U KpHUCTATUTH3AITHS.
43 VenbHas TEII0Ta TJIABICHUS bubmmorexa OK
A ) https://m.edsoo.ru/ff0c6708
Cybnumarnus
but6mmoreka [IOK
44 YpaBHEHHE TEIIOBOTO Oaanca
PaBHCHHE TCILIOBOT an https://m.edsoo.ru/ff0c6820
45 DJeKTpu3anus Teia. DINeKTPUIECKUN bu6mmoreka [IOK

3apsn. I[Ba BHUJA SJICKTPUYCCKHUX

https://m.edsoo.ru/ffOc6bcc




3apsaA10B

[IpoBOHMKH, TUDIIEKTPUKHU U

46 IIOJIVIIPOBOTHUKHU. 3aKOH COXPaHEHUS bubnmorexa HOK
yip 8 ' P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOT0 3apsaa
B3aumoaerictBue 3apsinoB. 3aKoH
47 Kynona. TouyeyHEIN dIIEKTPUYECKUI bubmmorexa [OK
y ' P https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsyk€HHOCTB 3JIEKTPUYECKOro
43 noJist. [Ipuniun cyneprno3unuu bu6mmoreka [IOK
ANIEKTPUYECKHX NoJen. JInnnn https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cui aneKTpocTaTHueCcKoro
49 nois. [lorernuan. Pa3zHocTh Eubmorexa HOK
‘ . hitps://m.edsoo.ru/ffOc600
[IOTEHIINATIOB
IIpoBOAHUKY U TUIIEKTPUKU B
50 3J'IpeKT OCTaTUIECKOM HOIj'Ie bubmmorexa HOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexrpoéMmkocTs. KoHIneHncaro
B 8 p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOTO
52 KOHIEHcATOpa. DHEPTrUd 3apsHKEHHOTO bubmorexa LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaboparopHnas padota "M3mepeHue
AIIEKTPOEMKOCTH KOHeHcaTopa"
[TpuHIMO AEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMMPOBATIHLHOTO

anmnapara, CTpyHHOT 0 IpUHTEpA.
DnekTpocTaTuyecKas 3aluTa.




3azeMIIeHHe AJIEKTPONPUOOPOB

55

DNEeKTPUUECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conpotusienue. 3akoHn Oma a1
yJacTKa Ienu

56

[MocnenoBarensHOE, TAPATIICILHOE,
CMEIIaHHOE COSTUHEHHE
npoBoAHUKOB. JlabopaTopHas paboTa
«M3yueHne cMemaHHOTo COeTMHEHNUS
PE3UCTOPOBY

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

0.5

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

59

PesepsHblii ypok. KonTponbsHas
pabota o Teme "DnekTpoauHaMuka' /
Bcepoccuiickas mpoBepouHasi paborta

bubmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0marommii ypok
«dnexTpoanHamMukay / Becepoccuiickas
npoBepoyHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ffOc88be

61

DIIeKTPOHHAS MPOBOJIMUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh




DJIEKTPUUYECKUI TOK B BAaKyyMe.

62 . 1
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[MonynpoBoiHUKH, UX COOCTBEHHAS U

63 IIpUMecHas poBoauMocThb. CBoiicTBa | bu6muoreka [IOK
p—n-nepexona. [lonynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
puOOpbI
DNEeKTpUYECKU TOK B pacTBOPax U

64 pacIuiaBax 3JIeKTPOJIUTOB. | bu6muoreka [IOK
DJIEKTPOIUTHYECKAsT JUCCOIIUALIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIN3
DIIEeKTPUUYECKHUH TOK B ra3ax.

65 CamocTosATeNnbHbIN 1 | bubnuorexa [JOK
HECAaMOCTOSITEIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DnexTpudeckre Ipudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bu6nuoreka [IOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTtponsHas paboTa mmo teme

67 «Qnextpoctaruka. [locTosHHBIN | bu6nuorexa [IOK
3JIEKTpUYEeCKHil TOK. Toku B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX Cpeaax»

68 PesepBHbIil ypok. O6001maromui ypok 1 bu6mmoteka [IOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6¢

OBHIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1)
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fd[:;:eﬂl/lﬂ (I)Ig;)l;l;?)l;:;eenbnme
padoThI padoThI pecypes!
[TocTostHHBIE MATHUTHI K UX

| B3auMo/ieiicTBue. MaraHutHoe 1osJe. | bubmuorexa [IOK
Bextop MaruutHOM HHAYKUMH. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIUH
MarauTHO€ 10Jie MPOBOIHHUKA C

) TokoM. OnbIT Dpcrena. | bu6nnorexa [JOK
B3anmoneiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas padota «3yuenue | | bubnnoreka [JOK
MarHUTHOTO IOJIS KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ ToKOM. Cuiia Amriepa.

4 JlaGoparopnas pabota | | bubnmnoreka [JOK
«HUccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBue MarHUTHOTO MOJIS Ha

5 JBIOKYILYIOCS 3apSKEHHYIO YaCTHILY. | bu6nnorexa [JOK
Cuna Jlopenna. PaboTa cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas uHayknus. [Totok

6 BEKTOpa MarHuTHOM uHaAyKuuu. I1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM




unaykuuu Papanes

JlaGopartopnas pabota
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHIYKIIUM

bubmuorexa [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBNICHME
camouHaykiuu. DJ1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TOJIsI KATYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6nuorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoNuCTBa U UX
MIPUMEHEHHUE: TIOCTOSIHHBIC MATHUTHI,
3JEKTPOMATHUTHI, JIEKTPOBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YAaCTHII,
WHAYKIIMOHHAS TeYb

10

O6o0matromuii ypok «MarauTHoe
I10JIC. 3HeKTpOMaFHI/ITHaH I/IHI[yKIII/ISI))

bu6nuorexa LIOK
https://m.edsoo.ru/ffO0cab82

11

KonrponbHas pabota o teme
«MarHuTHoe 1oJe.
DNeKTpOMarHuTHasi UHIYKLUS»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBoOOAHBIE MEXAaHUUYECKHE
konebanus. ['apmoHndeckue
KosneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHeprun

but6nuorexa [IOK
https://m.edsoo.ru/ffO0caf06

13

JlaGoparopnast pabora
«HccnemoBanue 3aBUCHMOCTH
MepuoIa MalbIX KoJieOaHHii Irpy3a Ha
HUTHU OT JJIMHBI HUTHU U MaCChbI I'py3a»

14

Kone6arenpHbiit KOHTYp. CBOOOIHBIE

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0cb820




QJICKTPOMAruuTHLIC KoJieOaHMs B
nacajibHOM KoJIeOaTeIbHOM KOHTYpE€.
Anajorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAruuTHBIMHA KoJIeOaHUSIMU

15

®opmyna ToMcoHa. 3akoH
COXPAaHEHHUS SHEPTUU B HJI€aTHHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasneHue o 3aTyxaromux
KosiebaHusX. BoiHyX1eHHBIE
MeXaHu4eckue kKosedbanus. Pe3onaHc.
BI)IHY)I(I[GHHBIG OJICKTPOMAaruuTHBIC
KoJIeOaHUs

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennsbIit Tok. CUHYCOUIATBHBIN
MepeMEHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE 1
NEeUCTBYIOIIEE 3HAUCHUE CUITBI TOKA U
HaIpsKEeHUs

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

18

Tpanchopmatop. [IpoussosacTso,
nepenaya u norpedieHue
JJIEKTPUYECKON SHEPrUun

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE JIEKTPUYECKOrO 3BOHKA,
reHEepaTopa IMEPEMEHHOIO TOKA,
JIMHUH DJIEKTpoIiepeay

Bbu6nunorexa LIOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJCTBE IIEKTPOIHEPIUH.
Kynberypa ncnosnb3zoBanus
3JIEKTPO3HEPTUHU B OBCEIHEBHOMN
KU3HU




MexaHuyeckre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6nuorexa LIOK

21 pacnpocTpaHeHus U JJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[lonepeunbie 1 NPOAOJIbHBIE BOJHbI
2 3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIE BOJIHBI, UX
23 CBOMCTBa U cKOpocTh. [IIkana buoamorera HOK
https://m.edsoo.ru/ffOccfeQ
3J€KTPOMAarHUTHBIX BOJIH
[TpuHIUTIBI pagUOCBS3U U
24 TeleBuAcHUs. Pa3Burue cpencTs
cBs13u. Pagnosiokanus
)5 Kontponbhas pabora «Konebanus u bubnmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMosMHENTHOE pacpOCTpaHEHHUE
2% CBETa B OJHOPOJHOM Cpele. bubmuorexa [IOK
Toueynslit vCTOUYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 orpaxkeHus cseta. [loctpoenue Brbmrorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHUIl B MJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
)3 BHYTpeHHee oTpaxeHnue. llpenenbHblil bu6numorexa [IOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKE€HUs
29 JlaGoparopnas pabota «3mepenne bubnmnorexa [JOK
IoKasaTeJis PEIOMIIEHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [loctpoenue nzobpaxxeHuii B bubnnoreka [JOK




nuH3e. opmysa TOHKOM JIMH3BI.
VBennueHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaBoparopnas pabota

31 «HccnenoBanue CBONCTB
M300paKeHUI B TUH3AX)»
Hucnepcust cBera. ClioXKHBIA COCTaB
1 oemoro ceerta. L{Bet. JlTabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»
3 WnTepdepennus creta. Judpaxnus bubnmorexa LIOK
ceeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnnorexa [IOK
[Tonsipuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOpPbI U yCTPOMCTBA U
yCJIOBUS UX 0€3011aCHOr0 IPUMEHEHHUS
['panuiibl TPUMEHUMOCTH
36 KJIaccuueckoi MexaHuku. [locTynarel bubnmoreka [JOK
CIIeIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
bu6nuorexa [IOK
37 3amennieHre BpEMEHHU U COKpaIleHne
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprusi U UMITYJIbC PEASITUBUCTCKOM
. bubmuorexa [IOK
38 yacTulpl. CBsI3b MAcChl C 3HEPrUeH U
https://m.edsoo.ru/ffOcfc68
UMITyJIECOM. DHEPTHUsI TOKOS
KonTponbhas pabora «OnTuka.
. bubnmoreka [JOK
39 OCHOBBI CIELIMATILHON TEOPUU

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOct6f0




®otonsl. Popmyna [lnanka. Dueprus

bubmuorexa [IOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIET0BaHUE Eu6 110K
nonmoTeKa
41 .0 A.T.
pororphexta. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTorddekra. YpaBHenue
42 af/'IHHITeEHa an)lq)(bomaq);ema buommorexa HOK
A ‘ https:/m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢hotorddexra
Hasnenne cpera. OnbiTel I1. H.
43 JlebeneBa. XUMHYECKOE AEHCTBHUE bubmorexa HOK
A ) o https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
44 MPaKTUYECKOE MPUMCHCHHE:
(dhoTosmeMeHT, (HOTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]]
45 Pemenue 3aga4 no reme «71€MEHTBI bu6mmoreka [IOK
KBAHTOBOU OIITHUKM) https://m.edsoo.ru/ff0d0302
Mogeinn atoma Tomcona. OMBITE
46 Pesepdopna o paccestHuiO 0-9acTHIL bubmmorexa [IOK
pPopAa o p ' https://m.edsoo.ru/ff0d091a
[TnmanerapHast MOJeNb aTOMa
bu6nunoreka [IOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
Hsnyuenne u nornoiieHue (poTOHOB
48 i H}IIIqe €Xo0JIe aToMa C O, H(()bro OBHS bubmorexa LHOK
p p A Ny A yp https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Ipyroi. Buasl criekTpoB
BonHoBEIE cBOIicTBa YyacTUIl. BOTHEI
. bubmuorexa [IOK
49 ne bpoitnsa. Kopryckynspao-

BOJIHOBOM Tyanu3M. CrloOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYKICHHOC U3JTYUCHUC

50

OTkphITHE pagUOaKTUBHOCTU. OTBITHI

Pesepdopaa no onpeznenenuro cocraBa

PaaruOaKTUBHOI'O U3JTYUCHUA

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

51

CgoiicTBa anbda-, 6era-, raMmma-
n3iIy4eHus. BiousHue
PaOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpbITHE POTOHA U HEUTPOHA.
Nzoronsl. Anbda-pacman.
DNEeKTPOHHBINA U O3UTPOHHBIN OeTa-
pacnan. I'amma-nu3nydeHue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B spe.
SnepHbie peakuuu. SnepHbii
peakrop. [IpoOraemMbl, IEPCIIEKTHBHI,
IKOJIOTHYECKHUE ACTIEKTHI SIICPHOMN
SHEPreTUKU

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

54

DJieMeHTapHble YacTUlbl. OTKpbBITHE
Mo3uTpoHa. MeTo bl HaOIIOICHUS U
perucTpanum 3JIeMEHTApHBIX YaCTHULL.
Kpyribiii cton «@yHaameHTaabHbIe
B3auMoelicTBua. EqUHCTBO
(bu3nYeCKoi KapTUHBI MUpa»

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMHUHU.
[TpukmnanHoe U MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHHU. Bun
3BE3HOrO Heba. Co3Be3aus, sipKue
3BE3/1bl, INIAHETHI, UX BUAMMOC
nBrokenue. CollHeUHas cucTeMa




56

Comnurte. CoHeuHas akTUBHOCTD.
Hctounuk sneprun CosHIa U 3BE31T

57

3BE3/bI, UX OCHOBHEBIE
XapaKTEpUCTUKU. 3BE3/1bI [JIaBHOU
MIOCJIe10BATENIbHOCTU. BHyTpeHHee
cTtpoeHue 38€31. CoBpeMeHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUU U
sBomtonnn CoJHIA U 3BE3]

58

Mineunsiit [Iyte — Hama [Manaktuka.
Ilomosxenue u nrxenue CoytHIIA B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIPAX TaTaKTHK

59

Bceenennas. PasOeranue rajakTHk.
Teopus bosbiioro B3pbiBa.
PennkroBoe nznydeHue.
MerTtaranakTruka

60

HepemeHHme HpO6JICMLI ACTPOHOMUHU

61

Kontponbhas padota «21eMEHTHI
aACTPOHOMMU M aCTPOPUIUKI

62

O6o06maromuit ypox. Ponb ¢pusnku u
ACTPOHOMHH B IKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YesoBeKa

63

O6o06matromuii ypok. Poibs 1 mecTo
(hU3UKH ¥ aCTPOHOMHUH B
COBPEMEHHOUN HAYYHOU KapTHUHE MHpa

64

O6o06maromuii ypox. Posb




¢busnveckoit Teopun B HOpMUPOBaAHHH
MpeACTaBiIeHUN 0 Pu3nuecKon
KapTUHE MHpa

O6o06maromuit ypok. Mecto
(hU3UYECKON KapTUHBI MHpPaA B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MMPEJICTABICHUNA O PUPOJIC

66 PesepBHbIil ypok. MaruutHoe mnoie. |
DneKTpOMarHuTHAsT UHIYKIIHS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CrielUaIbHON TeOpUHr 1
OTHOCUTEIBLHOCTH
Pesepnbiii ypok. KBantoBas ¢uzuka.

68 DneMeHThl aCTPOHOMUU U 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0d 1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 63
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KJIACC

Kon
NPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM NMPOrPaMMBbI CPeIHEro 001ero odpa3oBaHus

10.1

JleMoHCTpUpOBaT, Ha TpuUMeEpax pollb W MeCTO (U3UKU B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATEIBHOCTH

monen

10.2

Y4YHUTHIBATh TPAHUIBI IPUMEHEHUSI U3YUYEHHBIX (DU3HUECKUX MOJIETCH:
MaTepuanbHas TOYKAa, WHEPIHMAIbHAS CHUCTEMa OTCUETa, aOCOIIOTHO
TBEPAOE TEJIO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUIAKOCTENU U
TBEPABIX TEJ, TOYEUYHBIM DJJIEKTPUUYECKUH 3apsax — IpU PEUICHUHU

buznuecKux 3a1a4

10.3

Pacrio3naBaTh (uznueckue sBieHUS (IPOLECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON Teopuu
CTPOEHHS BellecTBA M  JJIEKTPOJAMHAMHMKU: PaBHOMEPHOE U
PAaBHOYCKOPEHHOE MNPSIMOJIMHEWHOE JBW)KEHHE, CBOOOJHOE NajJeHHE
T€J, ABUKEHUE M0 OKPYKHOCTH, HHEpPILUs, B3aUMOJECHCTBHE TEII,
nupdy3usi, OpOYHOBCKOE [IBH)KEHHE, CTPOEHHE JKUIKOCTEH W
TBEPABIX T, MW3MEHEHHe o00bEMa Ten TMpU  HarpeBaHHHU
(oxJ1aXkIeHNUHN), TEIJIOBOE paBHOBECHE, MCIApeHHE, KOHJECHCAlus,
IUTaBJIEHUE, KPUCTAJIM3alUs, KHUIIEHWE, BJIAXXHOCTb BO37yXa,
MOBBILICHHUE aBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBA3b MEXJIy IapaMeTpaMU COCTOSHMS Ta3a B M30Ipoleccax;

QJICKTPpU3al A TCJI, B3aHMOHeﬁCTBHe 3apssa0B

10.4

OnuceiBaTh MEXaHHYECKOE JBWKEHHME, HCHONb3ys (U3NYECKHe
BEJIMYUHBI: KOOpJAUHATA, IIYTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWia, UMIYIbC Tella, KUHETUYECKass DHEeprus,
NOTEHIMAJIbHAsL OSHEPrus, MexaHudeckas paloTa, MeXaHHYeCKas
MOIITHOCTb; IPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUIA CMBICI
UCTIOJNBb3yEeMbIX BEJIWYHMH, WX OOO3HAYCHHS M €AMHUIBI, HAXOAUTh
(dbopMyIbl, CBA3BIBAIOLINE JAaHHYIO (PM3UUECKYIO BEIHUUUHY C APYTrUMH

BCINYHNHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEI M TEIJIOBEIC




SBJICHUS, WCIONB3ys (PU3MYECKHE BEJIMYMHBI: JABJIICHHE Trasa,
TeMIepaTypa, CpeIHss KHHETHYeCKas DJHEPTHs XaOTHYECKOrO
JIBIKEHUS MOJIEKYJ, CpeJHEKBaJApaTUyHasi CKOPOCTh MOJEKYII,
KOJIMYECTBO  TEIJIOTHl, BHYTPEHHsAs OHHeprus, pabdora rasa,
KO3(PUIIMEHT ™OoJIe3HOr0 JAEHCTBUS TEIJIOBOTO JABUTATEIN;, MpH
OTIUCaHUU MPaBUIBHO TPaKTOBaTh buznveckuit CMBICI
UCIIONIB3YEMBIX BEJIUYHMH, WX O0O3HAUEHUS M EIUHHUIIBI, HAXOAWTh
(b opMyIIBl, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO0 BEJIMUYHUHY C IPYTUMU

BCIIMYHMHaAM

10.6

OnucelBaTh H3y4YCHHBIE DJIEKTPUYECKHE CBOWCTBA BEIIECTBA W
QJIEKTPUYECKUE  SBICHUS  (IIPOLECChI), HCHONb3ys  (pusnueckue
BEJINYUHBI: JNIEKTPUYECKUN  3apsn, JIEKTPUYECKOE 1oie,
HaIpsSOKEHHOCTh 110711, IIOTE€HLHMAJ, pPa3sHOCTb IOTCHUUAJIOB; IIpU
ONKCAHUM MPABUIBHO TPAKTOBATH (PU3NUECKUNA CMBICI UCTIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUEHUS U EIWHULBI, YKas3bIBaThb (DOPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYI0  (U3UYECKYI0 BEJIWYMHY C  JAPYTrUMH

BCINYHNHaAMU

10.7

aHaU3UpoBaTh (PU3MUYECKUE TPOLECCHl M SBICHHS, HCHOJb3Ys
¢du3nveckre 3aKOHbI U MPUHIUIIBI: 3aKOH BCEMUPHOTO TsAroTeHus, I, 11
n III 3akonbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW JHEpIuH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIUIT CYNEPIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs  HMHEPLUAIBHBIX CUCTEM OTCUYETa;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpPEeHEN KHUHETUYECKOM JHEPruu TEIUIOBOTO IBHMKEHUS MOJIEKYJ C
aOCOJIFOTHOW TEMIIepaTypou, MEpPBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPAaHEHHs DJJICKTPUUYECKOIrO 3apsna, 3akoH KynoHa; mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe

BBIPOKEHHE W YCIIOBHS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBUS HUX 0O€30MacHOro

HUCIIOJBb30BaHUs B HOBCCI[HCBHOﬁ KHN3HU

10.9

BBIMOHATE SKCIEPUMEHTHI 110 UCCIICA0OBaHUIO (PU3NYECKHUX SBICHUN U
MPOIIECCOB C MCITOJL30BAaHUEM TPSMBIX U KOCBEHHBIX HM3MEPEHHIA; TIPU
3ToM (opMyIUpOBaTh MpoOJaeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TPEIIOKCHHOTO

060py110BaH1/1;1, MMPpOBOAUTD OIIBIT U (I)OpMYJIPIpOBaTB BBIBOBI

10.10

OCYU.[@CTBJIHTB IpAMbIC W KOCBCHHBIC HU3MCPCHUSA (I)I/I3I/I‘16CKI/IX

BCJIMYHMH; IIpU 3TOM BI:I6I/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHHUA U




HCIIOJB30BAaTh U3BCCTHHIC METO/bI OLICHKHN HOFpeHIHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYUHAMHU C
WCTIOJI30BAaHUEM TPSMBIX H3MEPEHHH; IMPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PHKCHpPOBaTh pe3yabTaThl IOJNY4CHHOH 3aBHCHMOCTH
(MBUYECKUX BEJIMUMH B BUJE TaOIUIl U TpadUKOB, JI€JIaTh BBIBOJBI 11O

pe3yiabTaTaM UCCICOOBAHUA

10.12

CobOmromaTe TpaBWjia  0Oe30mMacHOro TpyAa TIPU  MPOBEACHUU
WCCIEOBAaHUM B  paMKax yd4eOHOTro DJKCIIEpUMEHTa, y4eOHO-
WCCIIEIOBATENILCKOM W TPOCKTHOW AEATENBHOCTH C HWCIOJIh30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 0OOPYIOBAHUS

10.13

Pematp pacuétHble 3aauu ¢ SABHO 3aJaHHON (U3MUYECKON MOJENbIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a
yCIIOBUSL  3aJlaud  BBIOMpATh  (PU3UYECKYI0 MOJeNb, BBIIETATH
¢buznueckre BeNUYUHBI U (HOPMYIIBI, HEOOXOUMBIEC IJisi €€ pelIeHHs,
MIPOBOJIUTH PACUETHI U OLIEHUBATH PEATBHOCTH MOJTYYEHHOTO 3HAYEHUS

(bu3MUYECKO BEITUYNHBI

10.14

Pemiate Ka4CCTBCHHBIC 3aJavym: BBICTPAaNBATb JJOTHYCCKHU
HCIIPOTHUBOPCUYMUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C 0HOpOI71 Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/IBI/I‘IQCKI/IQ SBJICHHUA

10.15

Hcnonb3oBaTh NOpU  pELICHUMM YYEOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpNpETallud M TPEICTAaBICHUS y4eOHOM M HayYyHO-IOIYJSPHOM
MHPOpPMAalLIUY, TOTYYEHHOW W3 PA3IMYHBIX MUCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBAThH MOITy4aeMyt0 HHPOPMAIHIO

10.16

[TpuBOANTE TpUMEpHI BKJIAJAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B IOBCEIHEBHOMN
KHU3HH U711 o0ecTieueHust 6€30IacHOCTH MpU 00paleHun ¢ mprudopaMu
U TEXHHUYECKUMH YCTPOHCTBaMH, JJIsI COXpaHEHHS 3I0pPOBbS U

COOJII0ZICHHUS] HOPM 9KOJIOIMUECKOI0 MTOBE/ICHUS B OKPYKAIOIIEH cpeie

10.18

PabGorats B rpyIine ¢ BHIMOJIHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH,
MJAHUPOBAaTh  pabOTy  TPYNIbl, PaAlMOHAIBHO  pacHpeacisTh
00513aHHOCTH W IUIAHUPOBATH JEATCIBHOCTh B HECTAHIAPTHBIX
CHUTyallMsiX, aJ€KBAaTHO OIEHWBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB

I'PYIIIBI B pELIEHUE paccMaTpUBAEMOil MpoOIeMbl




11 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTaThbl 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus

11.1

JleMoHCTpUpOBaT, Ha TpuUMeEpax pollb W MeCTO (U3UKH B
(GhOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATEIBHOCTH

JIFO/IEH, IIETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUpa

11.2

Y4YuTBIBaTh TPAHUIIBI PUMEHEHUS U3YYEHHBIX (DU3NYECKHX MOJIENEeH:
TOYEYHBIN AJIEKTPUYECKUN 3apsif, sACpHas MOJEIb aToMa, HyKJIOHHAs

MO/JIENIb aTOMHOTO si/Ipa MpHU pelIeHNH (PU3NUECKUX 3aa

11.3

PacriozHaBath (u3nueckue sBiIeHUs (MpoLecchl) U OOBACHATH UX HA
OCHOBE 3aKOHOB  JJIGKTPOAMHAMUKA M  KBAaHTOBOW  (hM3HKH:
AIIEKTPHYECKAsT TMPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHUTHOE neicTBUs TOKa, B3aNMO/ICHCTBHE MarHuTOB,
DJIGKTPOMArHWTHAsE WHAYKIMS, JCHCTBUE MArHUTHOTO TIONIsI Ha
IPOBOJAHMK C TOKOM U JABIDKYIIMHCSA 3apsf, 3JIEKTPOMAarHUTHBIE
KoieOaHus U BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaXEHUE,  MpeloMyIeHHe, uHTephepeHus, aupakmus u
MoJIIpU3alivsl CBETa, AMCIEpPCUsi CBeTa, (OTOdNIEKTpUUeckuil 3ddext
(boTtoadekr), cBeTOBOEC MaBlICHHE, BO3HMKHOBEHHE JIMHEHYATOTO
CHeKTpa aToMa BOJOPOJa, €CTECTBEHHas U  HCKYCCTBEHHas

PaanOaKTHBHOCTDb

11.4

OnuceiBaTh M3y4yeHHbIE CBOICTBa  BemlecTBa  (DJIEKTPUUECKUE,
MarHuTHbIE, ONTHYECKUE, JIEKTPUUECKYI0 IPOBOJAMMOCTb Pa3Iu4HbIX
Cpel) U DJJIEKTPOMAarHUTHbIC SIBIEHUS (IPOLIECCHI), HCIOJb3YA
¢u3nueckue  BEIMYUHBI:  DJCKTPUYECKMHA  3apsa, Ccuila  ToKa,
ANEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  COINPOTUBIIECHUE,
pasHocTh moteHuuanoB, J/IC, pabora Toka, MHIYKIHMS MarHUTHOTO
nons, cuna Awmmepa, cuna JlopeHna, WHAYKTHBHOCTb KaTyILKH,
SHEPrusl IEKTPUYECKOTO M MAarHUTHOTO IOJIEH, NMEpPUOJ U YacToTa
KoJle0aHUl B KOJIEOATEIbHOM KOHTYpE, 3apsj U CUJIa TOKa B IpoIecce
rapMOHHYECKHUX AJIEKTPOMATrHUTHBIX KOJIeOaHUH, dokycHoe
paccTOssHWE W ONTHUYECKas CWia JIMH3bI, NPU ONUCAHUU IPABUIBHO
TPakTOBaThb (PU3NYECKUH CMBICI HCHOJB3YEMBIX BEJIMYUH, UX
0003HAaYeHUs] M E€IUHUIBL, YyKa3blBaThb (OPMYJbI, CBS3bIBAIOIINE

JAHHYIO (PU3MYECKYIO BEIMUMHY C IPYTUMU BEJIMYUHAMU




11.5

OnuceiBaTh N3yYECHHBIC KBAHTOBBIC SBJICHUS U MPOIECCHI, UCTIOIB3YS
(U3MYeCKue BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBl W 4YacTOTa CBETa, SHEPTHs M HUMMYJIbC (OTOHA, TMEPUOA
nojypacnaia, OSHEprusi CBSI3M AaTOMHBIX sJep; MpU ONUCAHUU
MPaBUIBLHO TPAKTOBATh (PM3HUYECKUIN CMBICT UCIOIb3YEMbIX BEIUYHH,
uX 00O03HAYEeHHs M EAUHUIIBI, YKa3blBaTh (POPMYIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3HUECKYIO0 BEJIMYUHY C IPYTUMH BETUYMHAMU, BHIYUCISITH

3HA4YCHUC (bl/I3I/I‘ICCKOI71 BCIIMYHMHBI

11.6

AHanu3upoBaTh (U3MYECKUE TMPOLECCHI W SIBICHUS, HCIOIb3Ys
(¢u3nyeckre 3aKOHBI M NPUHOUNBL  3akoH OMa,  3aKOHBI
MOCJIEZIOBATEIBHOTO M MApaUIeNbHOTO COEIMHEHUS NPOBOJIHUKOB,
3akoH Jxoyns — JleHna, 3aKOH AJIEKTPOMarHUTHOW WHIYKIWH, 3aKOH
NPSIMOJIMHEIHOTO paclpoCTpaHEHHsI CBETA, 3aKOHBI OTPAXKCHUS CBETa,
3aKOHBI ~ NPEJIOMJICHHS CBETa, YypaBHEHHE OWHINTEWHa  JUIs
dorosdexra, 3aKOH COXpaHEHUS DIHEPrHMH, 3aKOH COXPAHECHHS
UMITYJIbCa, 3aKOH COXPaHEHHs DJJIEKTPUYECKOrO 3apsijia, 3aKoH
COXpaHEHHMs  MaccOBOTO  4YHWClia, TMocTyilatel  bopa, 3akoH
pagMoaKTHBHOIO pacmaja; IIpH O3TOM pa3iIH4yaTbh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE U YCIOBUSI

(rpaHuLbl, 00J1aCTH) TPUMEHUMOCTHU

11.7

OHpGIIGJISITI) HarpaBJICHUC BCKTOpPAa HWHAYKOHWU MArHiuTHOTO II0JIA

MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuiibl Jlopeniia

11.8

Ctpouth u ONHUCHIBaTH M300paK€HUE, CO3/aBAEMOE  ILIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BrmmonusaTs SKCHCPUMCHTEI IO UCCIICAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
IIPOLIECCOB € MCIOJIB30BAaHUEM NIPSAMBIX M KOCBEHHBIX U3MEPEHUN; IIPH
3ToM (opMyaupoBaTh MpoOJaeMy (3amady) U THUIOTE3y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

000pynoBaHus, MPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

11.10

OcymecTBIATh MpsSMBIE W KOCBEHHBIE M3MEpPEeHHUsSI (U3MUECKUX
BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANbHBIA CIOCO0 H3MEpEeHUs M

HCIIOJBb30BaTh U3BECCTHHIC METOAbI OLICHKN HOFpGHIHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYMUH C HCIIOJIB30BAHHEM
OpSIMBIX ~ M3MEPEHM; TMpPH OSTOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKHX
BEJIMYMH B BUJE TaOnuIl ¥ TpadUKOB, J1eJaTh BBIBOABI IO pe3ylbTaTaM

HCCICOO0BaAHUA

11.12

Cob6mrogaTe mpaBuiia 0€30MacCHOrO0 Tpylda TMpU MPOBEIACHUU




UCCIIEJOBAaHUH B paMKax ydyeOHOro SKCIEpUMEHTa, Y4eOHO-
HCCJIE0BATEIbCKON U MPOCKTHON NIESATEIBHOCTH C MCIOJIb30BAHUEM

W3MEPUTENIHBHBIX YCTPOUCTB U JJA0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacu€THBIe 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIIBIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI M TPUHIUIBL, HA OCHOBE aHalIMU3a
yCIIOBUSL  3aJaud  BBIOMpATh  (PU3UYECKYI0 MOJETb, BBIIEIAThH
bu3uvecKrue BeIUYMHBI U (POPMYIIBI, HEOOXOAUMBIEC ISl €€ PeIIeHNs,
MIPOBOAUTH PACUETHI U OI[EHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUCHUS

bu3nYecKoi BETUYNHBI

11.14

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauUBaTh  JIOTUYECKHU
HEMPOTUBOPEUHBYIO IEMOYKY PACCYKIACHHUM C OMOpoil Ha M3y4YeHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTH U (bl/ISI/I‘ICCKI/IC SBJICHHUA

11.15

Hcnonp3oBaTh TMNpH  pelIeHWH Y4eOHBIX 3a/Jad  COBPEMEHHBIC
nHGOPMALIMOHHBIE TEXHOJOTMHM [IJISl TIOMCKA, CTPYKTYpPUPOBAHMS,
MHTEpHpeTalud M NOPEeICTaBICHUS y4eOHOM M Hay4yHO-IOIYJSPHOM
UHpOpPMaLKY, TOTYYEHHOW M3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATD MMOJIY4aCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBSCHATh TPUHIUIBI ACHCTBHUS MAIIWH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS WX O€30MacHOr0 HWCIOJB30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBOoANTE TpUMEpHI BKJIAJAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOT U

11.18

Hcnons30BaTh TEOpETUYECKUE 3HAHUSA MO (PU3UKE B TMOBCEIHEBHOM
KHU3HH 17151 o0ecTieueHust 6€30I1acHOCTH MU 00palleH!H ¢ prudopaMu
U TEXHUYECKUMH YCTPOUMCTBaAMH, JUIsi COXpPAHEHHUS 370pOBbI U

COOJTIO/ICHUSI HOPM DKOJIOTMYECKOTO TMOBE/ICHUSI B OKpYKaIOLIeH cpeie

11.19

PaGotaTh B Tpymnme ¢ BBINOJHEHWEM pA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbBI,  PAlMOHATBHO  PACIPENeIsTh
0053aHHOCTH W IUIAHUPOBATh  JIESATEINBHOCTh B HECTAHAAPTHBIX
CUTyallsIX, aJ€KBATHO OILICHWBAaTh BKJIAJ KaXXI0I'O0 W3 YYaCTHUKOB

IpYIIIIBI B PELIEHHE pacCMaTpUBaeMOM POOIEMBI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Koxa nposepsiemoro
3JieMeHTa

IIpoBepsiemble 3J1eMEHTBI COAEPKAHNS

OU3UKA 1 METOJAbIl HAYUHOI'O [TO3HAHU A

1.1

®uszuka — Hayka o mnpupoxe. Hayunsle
METObI ITO3HAHMS OKpYKarouero mupa. Pois
JKCIIEpUMEHTA M TEOPHUH B  IIpoLecce

MMO3HaHUA MPUPOIBbI. 3KCHepI/IMeHT B (I)I/ISI/IKC

1.2

MonenupoBanue (U3MYECKUX SBICHUH WU
nponeccoB. Hayunsie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHuUIbl MPUMEHUMOCTH
buznyeckux 3aKOHOB. [TpuHIMT
cooTBeTcTBUS. Ponp M MecTo (U3MKH B
(dhopMUpOBaHUU COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B IIPaKTUYECKOU

IEeSITSIILHOCTH JIIoAeH

MEXAHHWKA

###HPari#KUHEMATHUKA

2.1.1

Mexauudueckoe aBrkeHue. OTHOCUTEILHOCTD
MexaHuueckoro Asvxkenus. CucreMa oTcuéTa.

Tpaexropus

2.1

2.1.2

[Tepemerienue, cKOpocTh (CpeaHssl CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOM TOYKH, UX MNPOEKIHH HAa OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

HepeMemeHHﬁ X CJII0OXKCHUC CKOpOCTeﬁ

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCHMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH u nepeMeIeHUs

MaTepHaanoﬁ TOYKHU OT BPECMCHHA




2.14

CBoOoaHoe majenue. Y cKopeHue CBOOOIHOTO

naacHus

2.1.5

KpuBonnHneiiHoe nBuxkeHue. PaBHOMepHOe
JBHXCHHUC MaTepHaJII:HOﬁ TOYKH oo
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JHMHEIHAs
CKOpOCTb. [Tepuon u 4acToTa.

HeHTpOCTpeMI/ITeJ'IbHOG YCKOpPEHUC

2.1.6

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JABMOKCHUC CHapAA0B, LCIIHBIC W PEMCHHBIC

nepeiavyn

2.1.7

[IpakTrueckue paboThI. N3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILLEHUS MEXAY IyTSIMH, NPOUIEHHBIMU
TEJIOM  3a  IIOCJENOBAaTEIbHBIE  PABHBIE
IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBIKCHUM C HA4aJIbHOM CKOPOCTBIO, PaBHOU
Hyn0. 3ydeHne NBUKEHUS MIapuKa B BA3KOU
Kuakoctu.  V3ydyeHuwe — IBWKEHHUS — Tea,

OpOILIEHHOT O TOPU30HTAIBHO

2.2

H#Part# INHAMUKA

221

[TpuHLIMT OTHOCHUTEJIBHOCTH T"amunes.
IlepBbiii 3akoH HeroTona. HMuepuuanbHble

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cyneprno3unuu

CHIJI

223

Bropoii 3akoH HprooTOHa 111 MaTepuanbHOU
TOYKM B HHEPLUUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon Heiorona s

MaTCpUaJIbHBIX TOUCK

22.4

3aKkoH BCCMUPHOTO TATOTCHUA. Cuna TSKeCTH.

HepBaﬂ KOCMHUYCCKas CKOPOCTh. Bec Tema

225

Cuina ynpyroctu. 3akoH ['yka

22.6

Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUs

CKOJIBXXCHHA u CcHJIa TPCHUA ITOKOA.

Koaddurnment tpenus. Cusia COMpPOTUBICHHS




IIpU ABHXKCHUH TCJIA B X KUJKOCTU HUJIU Ira3e

227

HOCT}’HaTCHBHOe M BpalIaTCJIbHOC IBUIKCHHC

abcoItoTHO TBEPIOTO Tena

2.2.8

MOMEHT CHIIbI OTHOCHUTEIBHO OCH BPALLCHHUS.
IInedo cwibl. YcinoBus paBHOBECUS TBEPAOIO

Tena B UCO

229

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[MpakTrdeckue paboThl. M3ydueHne IBUKCHUS
Opycka IO HAaKJIOHHOMW IUIOCKOCTH TIOJ
IeficTBUEM HECKONBbKUX cui. HcciemoBanue
3aBUCUMOCTU CHUJI YIPYTOCTH, BO3HUKAOIIUX
B JAepopMuUpyeMol TpPYyXKHUHE U PE3UHOBOM
oOpaslie, OT BENUYMHBI UX JedopMaluu.
HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO

TeJa, UMEIOIIET0 OCh BpaICHUS

2.3

###Par#H##3AKOHbI COXPAHEHI B MEXAHUKE

NMmynsCc MaTepHalbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepuaiabHbIX TOYeK. HMmmynbc cuisl u
M3MEHEHUE UMITyJIbCca Teja
3o 3akoH coxpaHeHus wummyisca B HCO.
o PeakTuBHOE NBHKEHUE
233 Pabota cunbl
234 Mo1HOCTb CHITBI
. Kunernueckas sHEprus MaTepuaibHOU TOUYKH.
o Teopema 0 KHUHETHYECKOM SHEPrUU
IlorenunansHass osHeprus. IloreHuumanbHas
36 JHEprus yIpyro ne(pOopMUPOBAHHON
o npyxusbl. lloreHnumanbHas oSHeprus Tena
BOJIN3H IOBEPXHOCTHU 3eMIIU
[loTeHunanbHble W HENOTEHUUAIbHBIE CHUIIBL.
53 Cesi3b paboThl HEMOTEHLMAJIBHBIX CHJ C

N3MCHCHUCM MEXaHUYCCKOM OHEpPTrrUun

CHCTEMBI Tell. 3aKoH COXpaHeHUs




MEXaHUYECKON IHEPrun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHMSI
3.9 TexHudeckne YCTpPOWCTBA: ABUKEHUE PaKET,
o BOJIOMET, KOIIEp, NIPYKUHHBINA TUCTOJIET
[lpaktuyeckne pabotTel. M3ydeHue cBs3U
5310 CKOpPOCTEH TeJ TpU HEyNpyrom ynape.

UccnenoBanue cBA3u  pabOTBI  CHJIBI €

H3MEHEHHEM MEXaHHYECKOM OHCPIryuu TCjia

MOJIEKVYJISAPHASA ®U3UKA 1 TEPMOAMHAMUKA

3.1

##H#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUH. BpoyHnoBckoe
nexenue. {uddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBYS YaCTHUIL] BEIIECTBA

3.1.2

Mogenu CTpoeHusi Ta30B, KUIKOCTEH H
TBEPABIX Ted ©  OOBSICHEHHE  CBOWMCTB

BCIIIECTBA HA OCHOBE ATHX MOJICIICH

Macca wmonekyn. KonndecTBo BellecTBa.

[locTosiHHas ABoraapo

3.1.4

TernoBoe paBHOBecue. Temmepatypa u eé

m3mepenue. [llkana Temneparyp Llenbcus

3.1.5

Mopgenr  HaeaJpbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU

TCOpHUU UACAIIBLHOT'O ra3a

AbcomoTHas TeMIieparypa Kak Mepa CpeaHen
KMHETUYECKOW 3HEPTUU TEIJIOBOIO JBUKECHUS

yactul] rasa. lllkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeilipona - MeHaeneesa.

3axon [lanpToHa

3.1.8

["azoBbie 3ak0HBI. M30mpoLIeCChl B UAEATBHOM
ra3¢ C INIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA:

u30TEepMa, U30X0pa, n300apa

Texnuueckue YCTPOMCTBA: TEPMOMETP,

6apometp




3.1.10

[IpakTueckue paboTsl. M3mepeHue macchbl
BO3JlyXa B KJIACCHOW KoMHate. MccnenoBanue
3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSIHUA

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKUA

3.2.1

TepmoauHamuueckass cuctema. BHyTpeHHss
SHEPrusi TEPMOJUHAMHUYECKONW CHUCTEMBI H

CIIOCOOBI €€ N3MEHEHUS

322

KonuuectBo Temnotsel u padora. BuyTpeHHss

OHEPIrUsaA OAHOATOMHOI'O UACAJIBLHOIO I'a3a

323

Buael Temonepenauu: TEmIONPOBOIHOCTD,
KOHBEKIMs, U3JIydyeHue. TeIutoéMKOCTh Tena.
VYnenbHas TeIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpECaAAUC

324

[TepBsIii 3aK0H TepMmoauHaMuku. [Ipumenenue
MEPBOTO 3aKOHa TEPMOJIUHAMUKU K
n3omnporieccaM. ['padudeckass nHTEpIpETALIHS

paboThI Ta3a

3.2.5

TemnoBble Mamuubl. [IpuHIMOBL  OEWCTBUSA
TerUIOBbIX MamuH. [IpeoOpa3oBanust SHEPTUU
B TemwIoBbIXx  MammHax. KoadduuueHt
none3Horo  aeidctBus  (mamee —  KIIM)

terioBoit mamuHbl. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
Heobpatumocts mpoleccoB B MPUPOJE.
TermtoBele JIBUTATEIIN. DKOIOTrHIECKHUE

IpO0OJIEMBI TETIJIOIHEPIreTUKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTATENb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAUJIbHUK, KOHAUIIUOHECD

3.2.8

[TpakTrueckue paboTel. M3mepenue yaenpbHON

TEIUIOEMKOCTH

33

###Par##AI'PEI'ATHBIE COCTOSAHUA BEHLIECBA. ®A30BbBIE

I[TEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHaeHcauus. Vcnapenue
5 KHUIICHUE. VY nenbHas TEIUIoTa
napoodpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPhI

KUIICHUA OT JaBJICHUA

332

AOcomoTHAsET M OTHOCHUTENIbHAS BIIAXKHOCTh

BO31yxa. HaceleHHslIii nap

3.3.3

Tsépmoe TEJO. Kpucrannmueckue u
aMmopdHbIe Tenma. AHH30TPONHS CBOMCTB
KpHUCTAJIJIOB. >KI/I}1KI/I€ KpHuCTaJlJIbl.

CoBpemeHHbIE MaTepuaibl

334

[InaBienne w Kpuctaiuszauus. Y AenbHas

TeruioTa TiaBneHus. CyonuManus

335

ypaBHeHI/Ie TEIIOBOro OajaHca

3.3.6

TexHuyeckue yCTpPOHCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJOTHH
MOJIy4YEHUSI COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPpHUAI0B, 1 HAHOTCXHOJIOTNH

3.3.7

[IpakTrueckue paboThI. H3mepenne

BJIA’KHOCTH BO3AyXa

SJIEKTPOAMMHAMUKA

4.1

##H#Par###OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anys Tell. JNeKTpUYecKui 3apsia. JBa

BUAA SJICKTPUYCCKUX 3apaa0B

[IpoBOHUKH, JIHUIIEKTPUKHA "

IIOJIYIIPOBOJHUKH

4.1.3

3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

4.14

B3aumoperictBue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpruyeckoe ToJie. Hamnpsxénnocts
AIEKTPUUECKOTO TOJIA. [TpuHuun
cyneprno3urui.  JIuHUM ~ HAIpsSHKEHHOCTH

SJICKTPHUYCCKOI'O I10JIA

PaGota cuim  DIEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuain. Pa3HoCTh NOTEHIIMATIOB

4.1.7

HpOBO,Z[HI/IKI/I U OUSJICKTPHUKU B IOCTOAHHOM




aJeKTpudeckoM  mosie.  Jlusnekrpuueckas

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTb. Kongencarop.
4.1.8 ONEeKTpOEMKOCTh IIJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsyKEHHOr0 KOHAEHCaTopa
TexHuueckue  YCTpOWCTBA:  3JEKTPOCKOIL,
. JIEKTPOMETP, DJIEKTPOCTaTUYECKas 3allWTa,
o 3a3eMJICHHE JIEKTPOIpUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP
4110 [IpakTrueckue paboTshI. N3mepenue

AIIEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VcnoBus CymCCTBOBAHUA INOCTOAHHOI'O

4.2.1 AJIeKTpUYecKoro Toka. Mcrounnku Toka. Cuia
ToKa. [locTOSAHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma 1715 yyacTka 1enu
123 DJIEKTPUUECKOE COIMPOTHUBIICHHUE. Y EIbHOE
o CONPOTHBIICHUE BEIIECTBA
424 ITocnenoBarensHoOE, napasuiesibHOE,
o CMEIIaHHOE COeMHEHHE MTPOBOHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MoIIHOCTD NEKTPUYECKOTO TOKA
anekTponBrkymas cuia (manee — J/C) u
427 BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKa.
o 3akon Oma [ TONMHOM  (3aMKHYTOIN)
aneKkTpudeckoi nenu. Kopotkoe 3amblkaHue
DneKkTpoHHas MIPOBOAUMOCTh TBEPIBIX
128 METaJ/NIOB.  3aBUCHUMOCTb  COIPOTUBIICHUS
o METaJlJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
429 OnekTpuueckuii Tok B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[TomympoBoaauku. CoOCTBEHHAS U IPUMECHASI
MPOBOJIUMOCTD TOJIYITPOBOIHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoTHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKU  TOK B 3JIEKTPOJIMTaX.
DNEeKTPOIUTHYECKAS JUCCOLIMALMS.

DneKTpoan3

4.2.12

DIIEKTPUYECKU I TOK B raszax.
CaMOCTOSTENLHEIE M HECAMOCTOSTEILHBIN
pa3p;1)1. Paanque THUIIBI CaAMOCTOATCIIBHOT O

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIepmerp,
BOJIBTMETP,  PeOCTaT, HUCTOYHHUKH  TOKa,
JJIEKTPOHArPEBATEIIbHBIC pudopHl,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBII MO,
TEPMHUCTOPBI U (boTope3nucTopsl,

MTOJTYITPOBOTHUKOBBIN JTUOJI, TATbBAHUKA

4.2.14

[IpakTnueckue paboThL. N3yuenne
CMEIIaHHOTO COEIMHEHHS PE3UCTOPOB.

WN3mepenne JOJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEIro comnpoTtuBieHus. Habmronenue

JIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pa3nena 3J1eEMEHTA

IIpoBepsiemMble 371eMEHThI COAEPKAHNS

4

OJIEKTPOMHAMUKA

###ParHH#M AT HUTHOE [1OJIE. OJIEKTPOMATI'HUTHAA MHYKLA

4.3.1

Iloctogaurle MarauTbl. B3zammojeiicTBue

IIOCTOAHHBIX MarHuToOB

4.3

432

MaruutHoe 1mone. BekTop MarHuTHOU
uHayKuu.  [IpuHOMO — cymeprio3uiuu.
Jluanm MarauTHOM wuWHAyKiMU. KaptunHa

JUHUM  MarHuTHOM  MHAYKIUU  TOJA




IIOCTOSAHHBIX MarHuToOB

MarautHoe IIojIe MMpOBOJHUKA C TOKOM.
KapTI/IHa JIMHUU 101 AJIMHHOT'O TIPAMOTO

MMPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O

4.3.3 MIPOBOJIHMKA, KAaTYIIKA C TOKOM. OmbIT
Opcrena. BzaumopeiicTBre npoBOAHUKOB €
TOKOM
434 Cwita Amriepa, €€ MOyJIb M HAallPaBIICHHUE
Cua Jlopenia, e€ Moysib U HaIpaBJICHUE.
JIBr>KeHUE  3apsSKEHHOW  YacTHUIbl B
435 OIHOPOJJHOM MAarHUTHOM Toje. PaGora
cuiibl JIopeHna
436 SIBIIeHUE DIEKTPOMATHUTHON UHIAYKLIUH
4.3.7 [ToTok BekTOpa MAarHUTHON UHIYKIIMH
OJIC uHayKIuu. 3aKOH 3JIEKTPOMarHUuTHOU
4.3.8 nHnykuuu Gapanes
BuxpeBoe snektpuueckoe mone. I/C
WHIYKIUU B TPOBOJHUKE, ABUXKYIIEMCS
439 MOCTYINATEIbHO B OJJHOPOJHOM MarHUTHOM
rnoJje
4.3.10 [TpaBuiio Jlenna
NHaykTMBHOCTD. SIBIIEeHME CAMOMHAYKIUU.
4.3.11 DJ1C camonHAYKIINH
DHepruss MarHUTHOTO TIOJIsI KAaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEeKTPOMarHuTHOE T0JIe
TexHudyeckne  YCTPOWCTBA:  IOCTOSIHHBIE
MarHuThl, AIIEKTPOMArHMTHI,
43.14
AJNIEKTPOABUTATENb, YCKOPHUTEHN
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NI€Yb
IIpakTnueckue paboTHL. N3yuenune
4315 MarHMTHOTO TIOJIS KATYIIKM C TOKOM.

HccnenoBanne JOeWCTBUA  ITOCTOSHHOTO

Mar"Hura Ha paMmKy ¢ TokoM. MccienoBanue




SABJIICHUSA BHGKTpOMaFHHTHOﬁ HUHIAYKIIUH

KOJIEBAHUA 11 BOJIHBI

5.1

#HH#HPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KoneOarensHas cucrema. CB0oOOIHEBIE
koneOanus. [apMoHHMueckuwe KosaeOaHMs.
[lepwon, wacrora, amrmuTyga u ¢asa

KoJIeOaHu

IIpyXvHHBI MasTHUK. MaTtemMaTudeckuit

MasATHHUK

VYpaBHEHHE TapMOHUYECKHUX KOJICOAHUH.
Kunemartnueckoe u JUHAMHAYECKOe

OIMCAaHHUE KOJe0aTeIbHOrO JABHOKCHUA

[TpeBpatienne SHEPTHH npu
TapMOHHYECKUX KOJIEOAHHSX. CBs3p
AMIUTATY/IbI KoJieOaHui UCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMHu KoyieOaHuil eé

CKOPOCTH M YCKOPEHUS

Konebarensupiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KoJIeOaHus B
U/C€aJbHOM  KOJIEOATEbHOM  KOHTYpE.
AHanmorusi MeXay MEeXaHHYeCKMMU MU
AIIEKTPOMArHUTHBIMU KOJICOaHMSIMU.

®opmyna Tomcona

3aKkoH COXpaHCHHA SHCPrur B HUACAJIbBHOM

Kosie0aTeIbHOM KOHTYpE

BoiHykeHHBIE MEXaHHUUECKHE KOoJeOaHusl.
Pe3onanc. Pe3onancnas KpHuBasl.
BLIHy)KI[eHHI:Ie SJICKTPOMArHUTHBIC

KOJIEOaHUS.

Ilepemennbiii  Tok.  CHHYCOMJATBHBINA

MEPEMEHHBIN TOK.

MommHocTh IIEPEMEHHOI0 TOKA.
AMIUTUTYIHOE W JEWUCTBYIOIIEE 3HAYCHHUE

CHJIBI TOKA W HAITPAKCHUA




5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya
U NOTpeOJIeHUEe IIEKTPUUECKON SHEprum.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOICTBE
ANEKTPUYECKOM  DHEPIUH. Kynsrypa
HUCIIOJIB30BaHUA QJICKTPOSHCPIUU B

OBCEIHEBHOU KU3HU

5.1.11

TexHuveckne ycTpoicTBa: cercMorpad,
ANEKTPUUECKUI 3BOHOK, JTUHUU

aJIeKTporepeayd

5.1.12

[Ipaktuueckue paboTsl. HMccnenoBanue
3aBUCUMOCTHU TI€pUOJIa MaJbIX KoJeOaHui
rpy3a Ha HUTH OT JIJUHBI HUTU U Macchbl
rpy3a. MccnenoBanue nepeMeHHOro TOKa B
LENU U3 TOCIEN0BAaTENbHO COEIMHEHHBIX

KOHACHCATOPA, KATYIIKH U PE3UCTOPA

5.2

#HH#HPari#MEXAHNYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHunueckue BOJTHBI, YCIIOBUS
pactpoctpanenus. Ilepuon.  Ckopoctb
pacupocTpaHEeHUss W  JIMHA  BOJIHBL

[TonepeyHble ¥ MTPOAOJIbHBIE BOJIHBI
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###HPar### Nnrepdepeniyst n nudpaxius

MEXaHNYCCKHX BOJIH

523

3Byk. CKOpOCTh 3BYyKa. I'pOMKOCTB 3BYKa.

BricoTa Tona. Tem0Op 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE ~ BOJIHBL. Y CIIOBUSA
W3JIyYEHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenTauust BektopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)K€HUE, MPEJIOMIICHUE, MOJISpU3aLINs,
mubpakuusi, uHTepdepenus. CKopocTh

QJICKTPOMArduTHLIX BOJIH

5.2.6

[Ixama AJIEKTPOMATHUTHBIX BOJIH.
HpI/IMCHeHI/Ie SJICKTPOMArduTHbBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHLMIIBI PAAMOCBI3U U TEJIEBHUIICHUS.
Pannonoxanus. DNeKTpOMarHuTHOE

3arpsisHEHHE OKPYXKAIOIIeH Cpebl

5.2.8

TexHudeckne yCTpOWCTBA: MY3bIKaJbHBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBast
JUarHOCTMKAa B TEXHUKE U MEIULUHE,
pamap,  paIMONPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-meup

53

#HH#HParH#OIITUKA

5.3.1

IIpsiMosIMHETHOE PaCIpOCTPaHEHHUE CBETA

B OJTHOPOJIHOM cpexe. Jlyu ceta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHUS
cBeta. Iloctpoenue n300pakeHH B IIOCKOM

3epKaiie

5.33

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS
CBeTa. AOGCOIOTHBIN MOKa3aTelb

MPETOMIICHUS

534

Ioymoe BHYTPCHHEE OTpaXKEHHE.
IIpenenbHbI yroyl MOJHOIO BHYTPEHHErO

OTpa’KeHUs

5.35

Hucnepcuss  cBera. CnoXHbI  COCTaB

Oenoro cBera. L[Ber

5.3.6

ColOuparomme ¥ pPacCEUBAOIINE JTMH3BI.
Tonkass nuH3a. DOKYCHOE PACCTOSTHUE H
ONITHYECKas  CHJIAa  TOHKOH  JIMH3EL
[TocTpoenune n300pa>keHnii B cOOMparonmx
U pacceuBaromux JuH3ax. Popmyna
TOHKOM JHH3EL. YBEIWUEHHE, JaBacMoe

JINH301

5.3.7

HpeﬂeﬂblHpHMeHHMOCTHIBOMeTqueCKOﬁ

OIITHUKH

5.3.8

WNurtepdepentius  cBera.  KorepeHTHbIC
HMCTOYHHKH. YcnoBust HaOTIOIeHUS
MaKCUMYyMOB u MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JIBYX




CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  cBeta.  JudpaknuoHHas

pemérka. YciaoBue HAOTIOACHUS TIABHBIX

5.3.9 MaKCUMYyMOB npu MaJeHun
MOHOXPOMaTHYECKOIO cBeTa Ha
TU(PPAKLUOHHYIO PEIETKY
5.3.10 [Tonsipuzanus ceera
TexHuueckne yCTpoOWCTBAa: OYKH, JIyIa,
doroannapar, NPOEKLUMOHHBIA amnmapar,
5.3.11 MHKPOCKOIIL, TEJIECKOT, BOJIOKOHHAS
OMTHKA, T paKkInOHHAS pemérka,
HOJIIPOU T
IIpakTuyeckue paboThI. N3mepenune
s310 nokasaress npenomiueHus. Mcciaenosanue

CBOMCTB  HW300pakeHWH B  JIMH3aX.

Hab6nronenue qucnepcun cBeta

BJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHnnbl IPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKH. IlocTynatel TEOpUHU
OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTH
MOZAYJIS CKOPOCTH CBE€Ta B BaKyyMe,

MNPUHOUIT OTHOCUTCIBHOCTH OuHIITEHA

6.2

OTHOCHUTENLHOCTD OJTHOBPEMEHHOCTH.
3ameyieHHe BpPEMEHHM W COKpAIICHHE

JITAHEI

6.3

DHEprusi ¥ UMITYJILC CBOOOTHOM YaCTHITBI

6.4

CBsI3pb Macchl C DHEPrUed W HMITYJIBCOM
CBOOOJHOW YacCTHLbI. JDHEPrust IMOKOs

CcBOOOIHOM YaCTULBI

KBAHTOBA ®U3UKA

7.1

##Par### I JIEMEHTBI KBAHTOBOM OITHUKU

®otonbl. Popmyiia [1naHka cBs3U SHEPrUn
¢oToHA C €ro 4YactoTol. OHEprus Hu

UMITYJbC (POTOHA




OtkpeiTHe U uccnenoBanue Gororddexra.
Omeritet - AL CroneroBa.  3aKOHBI

dororddekra

YpaBHeHue DHHIITEHA 1A
dororddexra. «Kpacnas rpaHuIa»

dororddekra

7.1.4

Hasnenue ceera. OnprTel [1.H. JIeGenena

7.1.5

XuMH4yecKoe JeiCcTBHE CBETa

7.1.6

TexHuueckne ycTpolcTBa: (OTOIIEMEHT,
¢doronaTuuk, COJTHEeYHast Oarapes,

CBCTOOUOO

7.2

CTPOEHHME ATOMA

7.2.1

Mopenrs atoma TomcoHa. OTBITEI
Peszepdopaa mo uccie10BaHuI0 CTPOSHUS

aroMa. [[manerapHas MoJiesIb aTOMa

7.2.2

[TocTynatsl bopa. N3nyuenne u
NorJIoeHne  (OTOHOB TPH  TEpexoje
aroMa C OJHOIO YpOBHS DJHEpPIUM Ha
npyroi. Bunsl ciektpoB. CnekTp ypoBHEN

9HEPIrur atoMa BOAOpPOAa

723

BonHoBrle cBoiicTBa 4yacTull. BOJHBI 1€
Bporins. KopnyckynsipHO-BOJIHOBO#
nyamsM.  Jludpakius SIEKTPOHOB  Ha

KpHUCTaJIJIax

7.2.4

CroHTaHHOE U BBIHYXXJICHHOC H3JIYYCHHC.

YcTpoicTBO M IPUHLIKIT Pa0OTHI Jia3epa

7.2.5

TexHudeckrue yCTpONCTBA: CIEKTPaIbHBIN
aHanu3 (CHEeKTPOCKOIN), J1a3ep, KBAaHTOBBIN

KOMIIBIOTCP

7.2.6

[Ipaktnueckue  pabotel.  Habmronenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOAEHUS W PETUCTPALUU

9JICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAgUOAKTUBHOCTH.  OTMBITHI
Pesepdpopna mo ompeneneHuto cocraBa
paguoakTUBHOTO  u3iyueHusi. CBoiicTBa
anb(da-, Oeta-, TaMMa-m3ydeHus. Biusinue

PaAnOaKTUBHOCTH HaA JXUBBIC OPIraHU3MbI

7.3.3

OTKpbITHE  NPOTOHA M HEWUTpOHA.
Hyxnonnas Mozens siapa [eiizenOepra —
NBanenko. 3apsan sapa. MaccoBoe 4ucio

sapa. M3oTomsl

7.3.4

Anbda-pacmna. DIIeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacmaj. I'amma-
U3ITyYEHHUE. 3aKOH  paAMOaKTUBHOTO

pacmana

7.3.5

3Hepr1/1;1 CBA3U HYKJIOHOB B Aape.

SAnepusie cunbl. Jledext Maccol anpa

7.3.6

Anepubie peakuuu. JleneHue W CUHTE3

aaep

7.3.7

SnepHslii peaxkrop. TepmosinepHbIi
cunre3. [IpoGneMbl ¥  MEPCIEKTUBBI
AIEPHONM  DHEPIreTUKH.  OKOJIOIMUYECKUE

ACIIEKTHI S1IEPHOU DHEPIeTUKHU

7.3.8

SHCMGHTapHLIC YacCTUIbI. OTKpLITI/Ie
MMO3HUTPOHA. (DYHI[aMeHTaJ'IBHHC

B3aUMOJICHCTBU

7.3.9

TexHuueckne  yCTpOMCTBA:  JIO3UMETD,
kamepa BwuibcoHna, snepHbIl  peakrTop,

aToMHas 6omba

7.3.10

[lpaktuueckue pabotel. HccnemoBanue
TPEKOB 4acCTULL (mo TOTOBBIM

dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Besnus, spKue

3Bé3I[I)I, IIaHETHI, UX BUIUMOC ABUKCHHEC

8.2

Conueunas cucrema. I[lmaHeTsl 3eMHOM




TPYIIIIBL. [InaneTpl-ruranTel M HX
CIIyTHHMKH, KapJIMKOBBIE IIaHETbl. Maisle

testa CoJITHEYHOH CUCTEMBI

8.3

Coname, ¢otochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Nctounuk sneprun CoJiHIA U 3BE3NT

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHuyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETHUMOCTBHY.
3BE3/1bI  TJIABHOW  IOCJIEI0BATEIILHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTBY» JUIsSt

3BE3]1 INIaBHOM II0CIEA0BATEIbHOCTH

8.6

H#H##Par###BHyTpeHHee CTpoeHHe  3BE3L.
CoBpeMeHHbIE NPEJCTABICHUS 0
poucxokaeHnn u s3pomormu  ConHua u

3BE3. DTambl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama ['anaktuka.
CnupanbHasgs  cTpykTypa  [amakTukwy,
pacnpenesieHue 3BE31, Tra3a W IbUIM.
[Tonoxxenne wu paBwxenne ConHoa B
[Nanaktuke. Ilmockas wu  cdepuyeckas

MoACUCTEeMBI I anakTUKH

8.8

Tunel ramaktuk. PaguorajakTukhn U

KkBa3apbl. UEpHBIE IBIPHI B AIpaX TalakTUK

8.9

Bcenennas.  Pacmmpenue  BceneHHOM.
3akon XaOOma. Pas30Oeranuwe TanaKkTHK.
Bospact u pammyc Bcenennout, teopus
bonpmioro B3peiBa. Mogens  «ropsueu

Bceenennoi». PenukroBoe usiyueHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoil.
Mertaranaktuka. Hepeménusie mpoOieMbl

ACTPOHOMHUH




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBue b.b., Corckuit H.H.; nox
penakmueit [TapdenrreBoit H.A. AxunmonepHoe obmectBo «M31aTeascTBo
«IIpocseuienue»

» ®uspka. 11 knacc. Maxkuwes I'.41., byxosues b.b., Yapyrun B.M.; nox
penakuueit [apdentreBoit H.A. AxunonepHoe obiiectBo «M31aTenscTBo

«IIpocemienue»

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. «kEquHOE OKHO JocTyna K 00pa3oBaTeIbHbIM peECypcamy»-
http://windows.edu.ru/

2. «Enunast kommekius uQpoBhIX 00pa30BaTENbHBIX PECYPCOBY -
http://school-collection.edu.ru/

3. «DenepanbHblid HUEHTP UHPOPMAILMOHHBIX 00PAa30BaTENbHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru

4. bubnuoteka [{OK: https://m.edsoo.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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