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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUM W TpeOOBaHUUN K pe3ysbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelIbHOM mMporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke ¢ ydéroMm (enepaibHOM paboyeil mporpaMMbl BOCHUTaHUS U
KOHLEMUNN TMpenojaBaHus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3auax Poccuiickon Oenepauny, peanu3yrommx OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

CopnepxaHue mnporpaMMmbl MO (QU3MKE HaMpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu oOyueHnu
ux Qusuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTENIbHOCTHOIO MOAX0JA.
[Tporpamma no ¢pusuke coorBeTcTBYET TpeboBanusiM GI'OC COO k mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHMs], a TaKKe
YUUTBHIBAET HEOOXOAUMOCTh pealH3alMi MEXKIPEAMETHBIX CBA3€il (QU3MKH C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMU IIpeaMeTaMu. B Heil onpenenstoTcss OCHOBHbIE
eI U3y4eHus: GU3UKHU Ha YPOBHE CpPEeHEro oOIero oopa3oBaHus, MiIaHUPyEMbIe
pe3yibTaThl  OCBOEHUs Kypca (PHU3MKH: JIMYHOCTHBIE, METANpPEIMETHBIE,
npeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3yJIbTAThl OCBOCHHS Kypca PU3nuKu Ha 0a30BOM YpPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pusrka» mo rogam o0ydeHusl.

du3nka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KayecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIad B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. IIIKoapHbIN Kypc GU3UKK — CUCTEMOOOpa3yOIUi
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHM, H3y4YaeMbIX XUMHEH, OHOJIOTHCH,
dbuzmdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE M aKTMBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPTeTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIyYEHHUS] HOBBIX MATEPHAIOB C 3aJaHHBIMHU CBOMCTBAMH M Apyrux. M3ydenue
(bU3HKM BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa oO0ydaromuxcs, B (OpMHUpOBaHHE YMEHHUM MNPUMEHSITh HAYYHBIH METO]
MO3HAHUS TIPU BHITIOJTHEHUY UMH YUEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca ¢u3uku 11 ypOBHS CpeHero o01ero 00pa3oBaHus MOJI0KCH
P UaEH, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJSETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIFOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKH.



Hoes cenepanuszayuu. B cOOTBETCTBUU C HeW Marepuan Kypca (U3UKU
o0beuHEH BOKpPYr (¢u3MuecKux Teopuidl. Benymmm B Kypce sBIsieTCS
dbopMupoBaHrEe TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEUIECTBE U
noJe.

Hoesa eymanumapuzayuu. EE peanuszanus TMpeanojaraeT HCIOIb30BaHUE
T'YMAHUTAPHOTO MOTEeHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
¥ SKOJIOTUYECKUMH MpoOIeMamH.

Hoes npuknaonoii nanpasnennocmu. Kypce pusuku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YUEHHBIX
TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHUSA DIIEMEHTOB
COJIep)KaHus, TMOCBAMIEHHBIX JKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJOTHM, a Takxke O0CYyX IACHUS
po6JieM paloOHAIBHOTO MPUPOIOTIOIH30BAHMS M SKOJIOTHUECKON 0€30MacHOCTH.

Crep:KHEBBIMU JJIEMEHTAMHU Kypca (PU3UKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBanus SBIAIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TeOpUH, poiiu GyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMAIIOB B COBPEMEHHBIX MPEJICTABICHUAX O PUPOJIE, TPAaHUIAX TPUMEHIUMOCTH
TEOpUH, JIJIsl ONUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucreMHO-eATEIbHOCTHBIA TOJAX0J B Kypce (PU3UKH peau3yeTcsl Mpexse
BCEro 3a CU€T OpraHu3aldy SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolIUXCsl.
Jl11s 6a30BOT0 YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAITBHBIX
KPaTKOBPEMEHHBIX 9KCIIEPUMEHTOB U JIA0OpaTOPHBIX pabOT, KOTOPhIE B IpOrpaMme
no (usuke 0O0bETUHEHBI B OOIIMNA CIHUCOK YYEHHYECKHUX MPAKTHUYECKUX pPadoT.
Boigenenne B ykazaHHOM IiepeuHe JabOpaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJIS Y OLIGHKH, OCYIIECTBIIICTCS yYaCTHUKAaMU 00pa30BaTeNbHOTO Mpoliecca
UCXO/sI U3 OCOOCHHOCTEH IMJIaHHUPOBAaHUS U OCHalleHus kabunera ¢usuku. [Ipu
3TOM O00€cleyuBaeTcsl OBJaJeHUE OOyYarolMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHbIE M3MEPEHUS, UCCIEOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIeIseTCs PEIICHNUIO PACUETHBIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu sTOM 7151 pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3a]1a4M C SIBHO 3a/IaHHON
bu3nueckoil MOJENblo, MO3BOJISIONIME TPUMEHSATh HW3YUYEHHBIE 3aKOHbI H
3aKOHOMEPHOCTH KaK W3 OJHOTO paszena Kypca, Tak M UHTETPUPYS 3HAHUS W3
pasHbIX pa3zaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
OOBsICHEHHE MNpOTEeKaHHs (U3NYECKUX SIBIEHUN U TMPOIIECCOB B OKpY’Karollen
KU3HU, TpeOyroume BbIOOpa (U3MYECKOM MOAENU JIi CUTYallMH MpPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ tpedboanusimu GI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrieueHnto yuyeOHOro mpoiiecca 0a30BbId YpOBeHb Kypca (U3MKH HA YPOBHE
cpeaHero o0OIero o0pa3oBaHUsl JOJXKEH H3y4yaTbCsl B YCJIOBHUSAX MPEIMETHOTO
KabuHeTa (PU3UKU WIM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOMHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 IKMKJIa. B xabuHeTe Hpu3uku AOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYyJOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe I10
(u3HKEe yUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHUE.

JleMoHCTpalMoHHOE  000pyZoBaHue (OpMHpPYEeTCT B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (GU3HKE KIYEBbIX JAEMOHCTpalud IS
UCCIICIOBAHUSI  M3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHUH.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeurBaeTcsl B pacyére
OTHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
1a00opaTopHOTO O0OPYAOBAHUSA JOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUJI€ HIU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LEJISIMU U3Y4YEeHHS (PUBHKHU B 001LEM 00pa30BAHUM SIBISIOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIMXCS K Hay4dHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHE HX MHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS 1 (POPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOILICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMUpOBaHHME HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (dopMupoBaHHE YMEHUW OOBSICHATH SBJICHHUS C HCIIOJIb30BAHUEM
dusznyecKuX 3HAHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

e (opmupoBaHue mpeaCTaBICHUNA O PO (PUMKHU IJIs PA3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne 3TUX Ienei oOecrednBaeTCsl pelIeHneM CIEeIyIONNX 3a7ad B

nporecce u3yueHus Kypca GU3NKU Ha ypOBHE CPETHEro 00I1ero 00pa3oBaHus:

e TmpuoOpeTeHne CUCTeMbI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsIX, BKJIOYAs MEXaHUKY, MOJIEKYJSIpHYIO (U3HUKY,
3IIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JI€MEHTHI aCTPOPHU3UKY;

e (dopMHUpOBaHME YMEHUU TNPUMEHATH TEOPETUYECKUE 3HAHMUS JiA
00BbsACHEHMsS] (PU3UYECKUX SIBICHUA B TPUPOAEC U JUIsl TMPUHATUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HH;



e OCBOEHHE CHOCOOOB peUIeHHs] pa3jIMYHbIX 3ajad C SIBHO 3aJaHHOU
dbu3nueckoil MoOJENbl0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTENIbHOE
co3gaHue GU3NUECKON MOJIENH, aIeKBaTHOM YCIOBHSIM 3a1a4H;

e TMOHWMaHUE (UBMYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHMPOBAHUS U MPOBEACHUS
bU3HYEeCKNX JKCIEPUMEHTOB, aHAIW3a W HWHTEPIpPETAluu MHGOPMAIIHH,
oIpeziesieHus JOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTara;

e CO3JIaHME YCJIOBMM N7l Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenune ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanust otBoautcs 136 yaco: B 10 kmacce — 68 yacoB (2 4aca B Helelo), B
11 kiacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemprii B mporpamMme mo (U3MKE MEpeueHb J1abopaTOpHBIX U
MPAKTUYECKUX PaldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
mpoBeNeHUsT J1a0OPaTOPHBIX pPabOT M OMBITOB C YYETOM MHIMBHAYaTbHBIX
0COOCHHOCTEH 00yYarOIMXCsl.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka o mpupone. Hayynbie MeTONBI NMO3HAHUS OKPYKAKOLIETO
Mmupa. PoJib 3kcriepuMeHTa v TEOPUH B IPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (usnyeckux sBJICHUA M TpoleccoB. HayuHble rumotessl.
duznyeckue 3aKOHbI U TEOpUH. ['paHHILIBI TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpuHUMD COOTBETCTBUS.

Ponp u Mecrto ¢usuku B (GOpMUPOBAHHWU COBPEMEHHOH Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH.

Llemoncmpayuu

AHanoroBele U IUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexannka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpPOCTb (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajJbHOW TOUYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CiioxeHune nepeMenieHui U CI0)KEeHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE MpPsSMOJUHEWHOE IBKeHue. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpPEHHUs, IIyTH M IepeMEeIlEHUs
MaTepuagIbHONW TOYKHA OT BPEMEHH.

CBoOoaHOe nageHue. Y CcKopeHre cBOOOHOIO MaJICHUS.

Kpusonunennoe npmxenue. /[prmkeHne MaTepruaibHON TOUKHU MO0 OKPYKHOCTH
C MOCTOSIHHOM 10 MOJIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEMHAsI CKOPOCTb.
[lepuon u yactora obpamieHus. LleHTpocTpeMUuTEILHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JBUYKEHUE CHAPSA0B, LIETIHbIE U peMEHHBIE MTEPEAAUN.

Jlemoncmpayuu

Mogenbs cucteMbl OTCUETA, WILTIOCTPAUS KMHEMATHUUYECKUX XAPAKTEPUCTUK
JIBUKCHUSL.

[IpeoOpazoBanne IBUKEHU C UCIIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OpPOIIEHHOTO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3MmepeHne yckopeHusi CBOOOHOTO TaCHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padonvl

N3yyeHne HEpaBHOMEPHOTO JIBUXKEHHUS C LIEIBIO ONPEACIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanue COOTHOLIECHHS MEXIAYy NyTSIMHU, MNPONUIAEHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU INIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHne nBUKEHUS LIAPUKA B BI3KOM HKUJIKOCTH.

N3yuenue aBuxeHus tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyamun  otHOocuTensHOCTM  [anmmnes. Ilepeeli  3akoH  HproToHa.
HNuepuuanbHbie cCUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiiuu cui. Bropoii 3akon HeroToHa 114
MaTtepuaibHOW TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbxkectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buael Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cua tpenus. Cyxoe
Tperue. Cuna TpeHUsl CKOIRKEHUS U cuiia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIICHHS TP ABUKEHUH TeJa B )KUIKOCTHU WJIH Ta3e.

[TocTynarenbHOE U BpaliaTeabHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumeHus. Ilmedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHnueckne yCTpOHMCTBA M MPAKTHUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUN.

CpaBHeHHEe Macc B3aUMOAEHCTBYIOIINX TEIL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U NAJACHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHUS TBEPAOTO Te1a. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomul

N3yuenue aBuxeHus: Opycka o HakKJIOHHOM IIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT X Jiepopmariuu.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpaneHus ¢ mexaHuke

Nmnynbc MartepuaibHOM TOYKM (Te€na), CUCTEMbl MAaTEPHAIbHBIX TOYEK.
Nmnynee cuiibl 1 M3MEHEHWE HMITYJIbCAa TeJa. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUKCHUE.

Pabota cuiabl. MOIITHOCTH CHIIBI.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTUU.

IToteHuanbpHas SHEprusl. [ToTeHnuanbHas SHEprus YIpyro
nedopMUpPOBaHHOM NPY>KUHBI. [ToTeHIMabHAS YHEPTHS TeJ1a BOJIU3H IOBEPXHOCTH
3eMIIn.

IToTeHmanbpHbIC u HEIIOTCHIIMAILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI TeN. 3aKOH
COXPaHEHUS] MEXaHUYECKOW SHEPTUU.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckre yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCa.

PeakTuBHOE IBM)KEHUE.

[Tepexoa NOTEeHIIMATBHON YHEPTUN B KHHETUYECKYIO U OOpPATHO.

Vuenuueckuii sxcnepumenm, rabopamopule pabomol

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIBI JBYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB.

Uccnenosanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHUEM MEXAHUYECKOW 3HEPrUut
TeJIa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO XKI'yTa.

Pasznes 3. MonekyasipHas (pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMMOJCHMCTBUS 4YacTUIl BelIeCTBA. MoJenu CTPOEHHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIeCTBa HA OCHOBE 3THX Mojeliei. Macca u
pa3zmepsbl Mmosekyn. Kommuectso Benectsa. IloctossHHas ABoranpo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETHUYECKOW TEOpUM HACabHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEW KWHETMYECKOM SHEPrHM TEIUIOBOIO JBMKEHHs dacTtul rasza. lllkama
temneparyp KensBuna. I'azoBble 3akoHbBI. YpaBHeHue MenneneeBa—KianepoHa.
3akoH /lanbroHa. M3omponeccsl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYE€CTBOM
BemecTBa. ['paduueckoe mnpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3o0apa.

TexHruuecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomerTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUI.

OmnbiTel 10 1P HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aHMOJICHCTBUA.

Mogens, HIUTFCTpUpYOLIas MPUPOAY JABICHHUS Ia3a Ha CTEHKU COCya.

OneIThl, WUTIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMS MJICAIBbHOTO Tasa,
U30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabonul

Onpenenenne Maccel BO3QyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHaMuueckass cucrema. BHYTpeHHsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cioco0bl €€ n3meHeHus. KonnuecTBo TemioTsl U padota. BHyTpeHHsIs
DHEPrusi  OJAHOATOMHOIO  HWJEaJbHOrO0  rasa. Buasl  Temonepegavyu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeTIbHAs TEILNIOEMKOCTh BEIIECTBA.
KonuyecTBo TemnoTsl Npu TeIionepeiaye.

[lonstne 06 anumabatHoM mporecce. I[lepBblii 3aKOH TEPMOAWHAMUKH.
[IpumeneHnre mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3orpoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoGpaTuMocTh Mpo1eccoB B MPUPOJIE.

TertoBple  mamuHbl.  [IpuHOUNBL ~ JEWCTBHUSL  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nerctBua TemmoBol mamwuHbl. [ukn KapHo u ero ko3 ¢uUIMEHT MOIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMBbI TEMI0IHEPTETUKHY.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3meHeHrne BHYTpEHHEW HSHEPrUU Tella MPH COBEPIICHUU pPabOThI: BBLIET
npoOku u3 OyTBUIKM TIOJl NIEWCTBHEM CKaTOro BO3[yXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MmyTEM TpeHHsl (BUACOJEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH dHEpruu (TeMIepaTyphl) Tela pu Terionepeaaye.

OnbIT 0 a1nabaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoil TypOHUHBI, ABUTATEN BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padonivl

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eewjecmea. Pazosvie nepexoonl

[Tapoo6pazoBanue u konaeHcauus. Mcnapenue u kuneHue. AOcontoTHAs U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31yXxa. HacellieHHblid map. YaenbHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayi3anus. Y aenbHas TerioTa miasiaeHusa. Cyonumanus.

YpaBHeHuUE TEMI0BOrO OanaHca.

TexHuyeckre yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU IMOJTYyUYEHHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCcTBa HACBHIIICHHBIX MTAPOB.

Kunenue npy noHMKEHHOM JIaBJIEHUMU.

CnocoObl U3MEPEHUS BIIAXKHOCTH.

HaOnronenue HarpeBaHusl U IUIABJIEHUS KPUCTAIUIMYECKOTO BELIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepenrie OTHOCUTENBHON BIaXXHOCTH BO3AYyXa.

Paznen 4. JDjaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. OJNEeKTpUYecKud 3apsan. JlBa BHIA 3IEKTPUUYECKUX
3apAnoB. IIpOBOJHMKM, IUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AJIEKTPUYECKOTO 3aps/a.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueyHbI 3eKTpUUECKUi 3apsi.
Onektpuyeckoe 1mone. Hanpsoxk€HHOCTH  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIMM IJIEKTPUUECKUX MOJeH. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Paborta cun anektpocratudeckoro nojs. [lorennuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOOHMKM M IMBJIEKTPUKHA B DJIEKTPOCTATHYECKOM Toe. [luanexrpruueckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHyKEHHOr0 KOHAEHCATOopa.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
3IIEKTPOMETP, IJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHUE 3JIEKTPONpHOOpoB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3aumopericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEN.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IIJIACTUH, PACCTOSHUS MEXAY HUMU U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabonul

N3Mepenune 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 11 yyacTka 1Enu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE COINPOTUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, NApALIENBbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.

Pabora oamektpumueckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYILAsl CHUJIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 1151 TOJIHOM (3aMKHYTOM) 3JIeKTpryecKkoi nenu. KopoTkoe 3ambIKkaHue.

ONeKTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBoIHUKH. CoOcTBeHHas u IIpUMECHAs IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [1oaynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALUSA. DIIEKTPOIIN3.



DJIEKTpUYECKUl TOK B Trazax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHHMKM TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, OITYIIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUTOLIAJH MONEPEYHOr0 CEYCHUs U MaTepuraa.

CmentanHoe COEAMHEHNE POBOJHUKOB.

[Ipsmoe w3MepeHHe DSIEKTPOABWKYIIEW cwibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

HckpoBoit paspsaa U IpOBOAMMOCTB BO31yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenune cMEmaHHOro COEIUHEHUS PEZUCTOPOB.

N3MepeHne 3JIEKTPOABUKYILEN CHUIIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habutoienue snexrponusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4€TOM COZAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
Ouosoruu, XMMHUH, reorpauu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumoresa, (pusmueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIEIMPOBaHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JWHEWHas (QyHKIUA,
napabona, runepbosia, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mMexaHndeckoe IBUKEHUE B KMBOW mpupoje, Aup@ysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEpPEayu, TEIIOBOE PABHOBECHE),
JIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U ra30B,



ANIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJIMTHYECKAs]  JUCCOLMAIUS,
rajabBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs B TEXHUKE, MOJIIUIHHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U Jpyrue), JABUTATENb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEpHAIOB, B TOM YKCJIE HAaHOMATEpPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE npuodopkI,
3JIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. JjaeKTpoaMHAMMKA

Tema 3. Maznummnoe none. In1eKmpoMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTBI. B3anMOI€MCTBUE ITIOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. Bekrop MaranuTHOM MHAYKUMA. [I[prHIMDI Cyneprno3uIny MarHUTHBIX MOJIEH.
JluHnn marHuTHOW WHAYKUMW. KapThHa JIWHWUKA MarHUTHOM WHIAYKIWAH TOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe TmOJ€ TMPOBOJHMKA C TOKOM. KapTuHa JIMHUH WHIYKUUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA W 3aAMKHYTOTO KOJBLEBOTO
MPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzanmoelicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIyb U HalIpaBlICHUE. [[BUKEHHUE 3apsIAKEHHON YaCTHUILIbI
B OJHOPOJHOM MarHuTHOM Mojie. Pabora cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIWAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snekTpuueckoe Tmosie. ONEKTPOJBHXKYIIAA CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS  CHJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHndeckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MarHuThbl, 3JEKTPOMArHUTHI, AJEKTPOABUTATEIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE INEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIuHUM UHAYKIMA MAarHUTHOTO TIOJISL.

BzaumogeiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHa Ha HOHBI DJIEKTPOJIATA.

SIBiIeHME PNIEKTPOMArHUTHON UHIYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIUN.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabonul

N3ydeHne MarHuTHOIO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue neMCTBUS NOCTOSIHHOTO MArHATA HA PAMKY C TOKOM.

UccnenoBanue siBieHUs JIEKTPOMATHUTHON HHAYKIHH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
INapmonnueckue konebanus. Ilepuox, yactora, amrmuutyga u (aza KoseOaHUM.
[IpyXMHHBIM MasATHUK. MaTeMaTU4EeCKUM MasATHUK. Y PaBHECHHUE IapMOHUYECKHUX
konebanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHYEeCKUMHU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMH. Dopmyna TomcoHa. 3akOoH CcOXpaHEHUs
SHEPIUHU B UJI€AJbHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarolmux KojeOaHUsX. BrIHyX/IeHHbIE MEXaHUUECKHE
kosnebanus. Peonanc. BeIHyKieHHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

[lepemennblii TOK. CHHYCOMJAJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpPSKEHMUS.

Tpancpopmarop. [IpousBoacTBo, mepeaada U NOTPEOICHUE IIEKTPUUECKOM
SHEPruu. DKOJIOTUYECKUE PHUCKU IPU MPOU3BOJACTBE ANEKTpodHEpPrun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (MPYXKUHHBIA WU
MaTeMaTU4eCKUI MasiTHUK).



Habmronenue 3aryxaromux KojieOaHUM.

HccnenoBanue CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

Habmronenue pezoHanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHNS.

OcuuniorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUSI OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTENbHOM COEAWHEHUU PE3UCTOpPA, KaTyIIKH
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY NEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnegoBanue 3aBUCUMOCTH NEPUOJA MAJBIX KOJIEOAHUU Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl rpy3a.

Hccnenoanne nepeMeHHOT0 TOKa B LEMH U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 6OJIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTb
pacrpocTpaHeHuss W JjuHa BoJIHBL [lomepeyHble YW MOPOJOJIBHBIE BOJHBI.
Nurepdepenuus u audpakums MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MpeJoMIICeHUE, MOIspu3auus, AUPpaKus,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI pagnuOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuEMHUK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTPAHEHUE MONEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmromeecs Teno kak MICTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpesoMICHUS] MEXaHUYECKUX BOJIH.

Habnronenue untepdepennu u Audpakiiuu MEXaHUUEeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHUi.



HccnenoBanue CBOKMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPETIOMIICHHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka

l'eomerpuueckas ontuka. I[IpsmMonnHENWHOE pPacHpOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OoTpaxkeHus: cBeta. [locTpoeHne n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTelNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojg IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. Lser.

CoOwuparomire u pacceuBaroiue JUH3bl. ToHKast 1uH3a. DOKYCHOE PacCTOSHUE
U ONTHYECKas Cuiia TOHKOW JuH3bI. [locTpoenue n3oOpaxeHuil B cOOMpAOIMNUX U
paccenBaroIIMX JuH3aX. Popmyia TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennusi cBeta. KorepeHTHble HCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpEpPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

HNudpakuusa cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAaJ€HHUM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHnueckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, TPOSKIMOHHBINA ammapaT, MHKPOCKOT, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOTSIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeiHOE pacpOCTpaHEHUE, OTPAKECHUE U IPEIOMIICHUE CBETa.
OnTtuyeckue npudOpHI.

[TomtHOE BHYTpEeHHEE OTpaxeHue. Mojenb CBETOBOIA.

UccnenoBanue cBOMCTB M300paXkeHU B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

HaGnronenue natepdepennnm cpeta.

Habmronenune nudpakiuu cBera.

HaGnronenue aucnepcun cBera.

[TomyyeHne criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnexkTpa ¢ MOMOIILI0 TU(HPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopusle padonul

N3mepenune nokaszaresns npeoMIIeHUs CTEKIIA.



UccnenoBanune cBOMCTB N300paXkeHU B JTMH3AX.
HaGnronenue aucnepcun cBera.

Pa3znes 6. OcHOBBI cHeNIUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

['paHun1BI TPUMEHUMOCTH KJIACCHYECKON MeXaHHUKHU. [[ocTynaTel criennaibHOM
TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETa B BaKyyMe,
HNPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAIlCHHE
JUTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PENSITUBUCTCKONW YaCTHUIIbI. DHEPTHUs
IIOKOS.

Pasznes 7. KanToBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTe U uccnenoBanue pororpdexra. Onpitel A. I'. CTosneroBa. 3aKOHBI
dotorddexra. YpaBuenue DinmTeitHa st poToddpdexra. «KpacHas rpanuiiay
dboToarddexra.

JaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHWMHUYECKOE EUCTBUE CBETA.

TexHuyeckue yCTpoWCTBa W MpPAKTHUECKOE MpPHUMEHEHHE: (DOTOIIEMEHT,
dboTomaTUYHK, COTHEYHAs! OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(p(HeKT Ha yCTAHOBKE C IMHKOBOM IJIACTUHOIA.

UccnenoBanue 3akoHOB BHemHEro GorodddekTa.

CBeTOaHOI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Inanerapuas mopens aroma. Iloctynatel bopa. M3myueHue W moTrIonieHUE
(GOTOHOB MpU Mepexo/ie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cnekTpoB. CHIEKTp ypOBHEW 3HEPIHH aTOMa BOAOPO/IA.

BonnoBelie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Jyau3M.

CroHTaHHOE U BBIHYKIECHHOE U3TyUYEHUE.

TexHu4yeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mopens onsita Pesepdopra.

Onpenenenue JIMHBI BOJHBI Ja3epa.

HaGnronenue nuHeyaThIX CIEKTPOB U3IIyYEHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabomul

Habmronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKAa3bIBAIOIIHNE CIOKHOCTh CTPOeHHs siapa. OTKphITHE
paaunoaktuBHOCTH. OnbITh Pe3epdopaa o onpeaeneHuto cocraBa paJuoakTUBHOTO
u3nyuyenus.  CBoiictBa  anbda-, Oera-, ramma-usiaydeHus.  BuusHue
PaINOAaKTUBHOCTHU HA KMBBIE OPTAHU3MBL.

OtkpeiTHE  TIpoTOHA WU HelTpoHa. HykioHHas  momens — sAnpa
I'eitzen6epra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. M30Torsbl.

Anba-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOTO pacIaa.

DHeprus CBA3M HYKJIOHOB B sifjpe. SaepHbie cuibl. JlegekT Macchl sapa.

S nepHble peakunu. JleneHue u CUHTES sIep.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBHI
SAIEPHON SHEPrETUKU. DKOJIOTUUYECKNE ACTIEKTHI SIAEPHON IHEPTETUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PErUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTadbHble B3auMOJeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckre yCcTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunscona, simepHsblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUéTurK MOHUBHUPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padonul

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Dtamnsl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMMH.

Bun 3Bé3aHoro Heba. Co3Be3qusi, sSpKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHHE.

CojHeuHas cucTema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruu ConHua U 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3NBI TJIABHOM ITOCIIEOBATEIBLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTB» JUIsl 3BE3/ TJIABHOM MOCJEN0BaTeIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKAEHUU U 3Boronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CoJsHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
rajnakTUK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa06:ma. Paz0eranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyYEHHUE.

Macurabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnpie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habntonenuss HEBOOPYKEHHBIM TJIa30M € HCIOJb30BAHUEM KOMIBIOTEPHBIX
OPUIIOKEHUH TSl OTIpEeAeNICHUS TOJ0KEHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311s CEeBEpHOro MOJyIIapus U IpKUe 3BE3BI.

Habmronenus B teneckon Jlynsl, mianet, Mieunoro IyTu.

O0o01mamomiee NOBTOPEHUE

Ponp ¢usuku u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHOW M 3THUECKOM cepax AesiTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOM Hay4yHOH KapTHHE MUPA, poJib (PU3UUYECKON TEOpUU B
(bopMHpOBaHUY MPEACTABICHUHN O (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHbl MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCylecTBIs€TCS C
y4ETOM COAEPKATENIBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMH MAaTE€MATHUKH,
OHMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nonsimusi, CBsI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runoresa, (hU3MUECKas BEJIMYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJEITUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKLUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIUI, NpPU3HAKKM TOA00US TPEYroJbHUKOB,
ompe/ereHne MIOMIaaN MIOCKUX GUryp u o0bEma Tel.

buonocusa: »>nekTpuyeckue SBICHHS B JKUBOW MpPUPOJE, KoJieOaTelbHbIC
JNBWKECHUS B )KMBOM IPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW NMPUPOJE, NEUCTBUE
paavanuy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJl, KPUCTAIUINYECKAs CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIIMYECKON pEeIETKU, CIEKTPATbHBIA aHaIHU3.



leoepaghusi:  MarHuTHBIC TIOMIOCA 3eMJIM, 3QJICKH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSCCHUI.

Texnonocusa: INHWHWUW DIIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTaTENb, WHAYKLUHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA [NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHusi (0a30BBIM YypPOBEHb) JOJKHO OOECIEUUTHh JTIOCTUXKEHHE CIIETYIOIINUX
JMYHOCTHBIX, METAINPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS yUeOHOro npeaMera «Pu3nkay JT0TKHBI
OTpaxaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  yOEXICHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMBITA U OMbITA JEATEIBHOCTH B MPOIIECCE pEeAM3allUi OCHOBHBIX HAMNpPaBICHUN
BOCIIUTATEILHOU ESITENBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JTEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax Tpa)JaHCKOTO
o01ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUU B 00pa30BaTeILHON OpraHu3allny;

YMEHHE B3aHMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOMN TPAKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATEILHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymero GU3n4ecKoil HayKe;

5) Tpy10BOr0 BOCIIUTAHMSA:



UHTEPEC K Pa3IUyHbIM cdepaMm NpodhecCHOHAIBHON AESTENHHOCTU, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3ZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peanru30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC TJIAHbL;

TOTOBHOCTH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHHIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJI00ATBLHOIO
XapaKTepa SKOJIOTUUECKHUX MPOoOIeMm;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JCUCTBUUA B OKPYKAKOIIEH CpeJle HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacuIMpeHrue OmbITa JEATEIBHOCTH SKOJOTMYECKOM HampaBI€HHOCTU Ha
OCHOBE MMEIOIIUXCS 3HAaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOTO MMO3HAHUMA:

c(hOpMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAy4YHOH JIeSITEJIbHOCTH, TOTOBHOCTH B Mpollecce
U3y4YeHUS (PU3UKHU OCYIIECTBIISITH MPOCKTHYIO M UCCIEA0BATENIbCKYIO IEATeIbHOCTh
WHJVBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble JJoruueckue aelcTBHUA:
CaMOCTOSITeNIbHO  (popMyupoBaTh W aKTyaJIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LEMU JCATEIBbHOCTH, 33JaBaTh IMApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISATH  3aKOHOMEPHOCTM W IPOTHBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a MUMEIOIIUXCS
MaTEpPUAITBHBIX U HEMATEPHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3yJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PAOOTY B YCIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKHeE 1eiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOUYEBBIMU MMOHATHUSMH U METOAAMHU
bu3nUecKoil HayKH;



BJIa/I€Th HaBbIKAMHU Y4eOHO-HUCCIIe10BATENbCKON U MPOEKTHON J1eATEIbHOCTH B
o0nactu (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB peuieHusl 3aay (U3MUYECKOro COJAEpKaHUs, NPUMEHEHHUIO Pa3IMYHBIX
METOJI0B [TO3HAHHS;

BJaJeTh BHUJAMU JIEATEIbHOCTH 110 IMOJIYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpETaluyd, MNpeoOpa3oBaHUI0O M MPUMEHEHUIO B Pa3JIMYHBIX Y4YeOHBIX
CUTYaIMsIX, B TOM YHCJIE IIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelleHus, HaXOAUTh apTyMEHThI JJIs J0Ka3aTelbCTBa CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh TMOJYYEHHbIE B XOJ€ PEIICHHs 3aJayd Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJadylM B 00Opa30BaTEIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3YUEHUHN (PUBHKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O0O0JaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTb OPUTHHAIbHBIC MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, J0IMYyCKAIOIINe albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMU MOJYy4YeHUS MH(pOpManuu (U3HUECKOTO COAEpKaHUS U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IOHWCK, aHAJM3,
CUCTEMATHU3alMI0 M HHTEpIpeTanuio WHOOPMALUK Pa3IUYHbIX BUAOB U (POpM
Ipe/ICTaBIICHNUS,

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCTIONb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PElIEHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHBIX
3a/1a4 ¢ coOM0eHMEM TPeOOBAHUM HIPTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepekeHurs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp’KaHUS B pazIUYHbIX (opMarax ¢
y4€TOM Ha3HAYeHUs] UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMAIIbHYIO
(GopMy npencTaBlIeHUs U BU3yaIU3alUu.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBHUS:
OCYIIECTBIIATH 00IIEeHNEe HA YpOKax (M3UKH U BO BHEYPOUHOM JIEATCITLHOCTH;
pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIWUKTHBIX CUTyalliidi W  CMST4aTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAaHHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIUBUIYaJIbHOU
padoTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHU C yd4&€TOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJIJIEKTUBA;

NpUHUMATh €AW  COBMECTHOM  JEATEIBHOCTH, OPraHU30BBIBATH W
KOOPAWHUPOBATh JACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensiaTh pojau ¢ Y4E€TOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOI paboThI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJ[a M KAXJOTO YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WJAEU C TNO3UIMHA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIUsIX, MPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITHh HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBISITh MO3HABATEIIbHYIO JIESITENIbHOCTh B 00JAacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKON Pa0O0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuupsaTh paMKU y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULIMUA B 00JacTU
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEeKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIEATEIILHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIAJCTh  HABBIKAMH  TIO3HABAaTEIbHOM  peduieKCMM Kak  OCO3HaHMUS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI pe(PIICKCUU TSI OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
pelieHus;



yMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO NIPUHHUMATh pPEIICHUs IO UX
CHUKEHUIO;

NPUHAMATh MOTHUBBI W apTyMEHThl JPYTHX TpU aHalu3e pe3yJbTaToB
JeSITeNIbHOCTH;

OPUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI W apryMEHTBhl APYrUX MpH aHalu3e pe3yiabTaToB
JeSITeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIMOKU.

B mporecce nocTukeHus INYHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOrpaMMBbl 1O
dbuzuke A ypoBHA cpeaHero oOmero oOpa3oBaHUA Yy  00YyYaroOIIMXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH WHTEIJICKT, IpenoararoIni
c(OpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIOCOOHOCTh TOHUMATh CBOE 3MOLMOHATIbHOE
COCTOSIHME, BUJETh HAMPABICHUS Pa3BUTHUsI COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJb, yMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
SMOIIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMM, BKJIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOMS W3 CBOHX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOIIMOHAIIBHOE COCTOsTHUE
APYTUX, YYUTBIBATh €ro NpPH OCYIIECTBICHHUH OOMICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K konity o6yuenus B 10 kiaacce mpeAMeTHBIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00YUYaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3UKU B (POpMUPOBaAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH JIFOJEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepHalibHasl TOUKa, MHEPIUaIbHas cUcTeMa OTcuéra, abCOMIOTHO TBEPAOE TEIO,
UIECATbHBIN ra3, MOJEIN CTPOEHUS T'a30B, JKUIKOCTEH U TBEPABIX TEN, TOUCUHBIN
ANEKTPUYECKUH 3aps]] NPU PEIICHUH (PU3NYECKHX 3a/1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIIECTBA U



IIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
cBOOO/IHOE MMAaJICHUE TeJl, JBUKEHUE MO OKPYKHOCTH, MHEPLHUs, B3aUMOJICHCTBUE
ten, nud@y3usi, OpOyHOBCKOE JIBUKEHUE, CTPOEHUE >KUIKOCTEH U TBEPABIX Tell,
U3MEHEeHHe o0bEMa TeN MpU HarpeBaHUM (OXJaXKIECHHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHUe, KOHACHCAlUs, IUIaBICHUE, KPUCTAJUIM3ALMs, KHUIIEHHE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE ABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBsI3b MEX]y IIapaMeTpaMM COCTOSIHMS T'a3a B M30IPOLECccax, dJIEKTpU3aLMs Tell,
B3aMMOJICHCTBUE 3apsJIOB;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONIb3Yysd (PU3UUECKHE BEINYUHBIL:
KOOpJMHATa, IyTh, IEPEMEIICHHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl dHEeprusi, NOTCHIMAIbHAS SHEPrusi, MEXaHHYecKas
paboTa, MeXaHMYecKass MOIIHOCTh; IpPH OINMCAHWU MPaBUIbHO TPAKTOBATh
(U3NYECKU CMBICI HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHMIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEJIUUHUHY C JAPYTUMHU
BEJUYMHAMMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SIBICHMUS,
UCTOJb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHUE Tras3a, TemIepaTypa, CpeaHss
KMHETHYECKasi DHEPIUsl XaOTHYECKOr0 JBMKEHUS MOJIEKYJI, CpEAHEKBaApaTUYHAas
CKOpPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHsA 3HEprus, paboTa rasa,
KOO(POUIIUEHT TOJE3HOTO JIeHCTBUS TEIJIOBOTO JBHUTraTeNs; IpPHU OMNHUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICH HCHOJb3YEMBIX BEJIUYMH, HX
0003HAUYEHHU W EIUHULBL, HAXOAUTh (OPMYJIbI, CBA3BIBAIOILINE JIaHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTHUMH BEIIMYMHAM;

ONKCHIBATh U3YUYECHHBIE FJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBL: AJIEKTPUUYECKHUI 3aps,
ANEKTPUUECKOE M0JIE, HAIPSKEHHOCTD OIS, IOTEHINAJ, Pa3HOCTh OTEHLNAJIOB;
Opy ONHUCAHMM TPABWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIb3YyEMBbIX
BEJIMYMH, MX OOO3HAUCHMS W EIMHMIIBI; YKa3blBaThb (OPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTUMH BEJIMYMHAMU;

aHAJIN3UPOBaATh (PU3NYECKUE MPOLIECCHl U SBJICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsr HeroTOHa,
3aKOH COXpPAHEHUsI MEXAHMYECKOW D3HEPruu, 3aKOH COXPAHEHUs HMIIYJIbCa,
OPUHIMUI CYNEPIO3ULIUHA CHJI, NPUHLUUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCUéTa, MOJIEKYJSIPHO-KMHETUYECKYK) TEOPUIO CTPOCHHMs BEIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPrUu TEIIOBOTO JBUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIepaTypoi, MEepBbId 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA, €r0 MAaT€MaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHMIIbI,
00J1aCTH) NPUMEHUMOCTH;



00BSACHATH OCHOBHBIC TIPUHIIHIIBI ICUCTBUS MAIIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auyaTh YCIOBHUS X 0€30MaCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATDh JKCIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyupoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPECHHS (PU3NYECKUX BEIUYMH, TIPH
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

WCCJIEIOBAaTh  3aBUCUMOCTH  MEXKAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHUH, MPU TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCcHpOBaTh PE3yNbTATHI OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHUH B BUIC
TaOJIMIl U TPAPUKOB, JAEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

cobnoaaTh npaBuia 0€30MacHOTO TpyJa MNpU MPOBEACHUM UCCIETOBAHUI B
pamMKax y4yeOHOro »3KCIEepUMEHTa, Y4eOHO-HCCIEeOBAaTeIbCKOM U MPOEKTHOU
NESATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyoBaHu4,

pemarh pacuéTHbIE 3a7a4dl C SBHO 3aJaHHON (U3MYECKOW MOJIEIbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHATh (PU3NUYECKUE BEIUYMHBI U (OPMYIIbI,
HEeoOXonuMble NIl €€ PEelleHUs, TPOBOJUTh Pacy€Thl M OLEHUBATh PEATbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYNHBI,

peniaTh KaueCTBEHHbIE 33/1aUd: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY pPACCYXICHUN C OMOpOoil Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBICHUS;

UCTIONb30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH JJIS IOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIUU U
IpeacTaBlieHuss y4eOHOM M Hay4YHO-MOMYJSpHOW MH(OpMaIuu, MOTYyYEHHOH H3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOJTy4aeMyt0 HH(POpMaLUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHM;

UCIIOJI30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOW KU3HU IS
oOecnieueHrss O€30MACHOCTH MpU OOpalllEeHUH C MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOIHYECKOI0
MOBEJCHUS B OKPY>KaIoIlel cpejie;



paboTatb B TpYyIIE C BBHINOJHEHUEM pPa3UYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYINIbl, PAlUMOHAIBHO pacHpenessiTh OO0sI3aHHOCTU U
MJIAHUPOBATH JICSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJl KQXJJ0TO U3 YYACTHUKOB I'PYIINbI B PEIICHUE paccMaTpUBAEMOU MPOOIEMBI.

K koHiy o0yuenus B 11 kiacce npemMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHMUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKol KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBl TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJCINECH:
TOYECUHBIN ANEKTPUUECKUH 3aps/l, JIyd CBETa, TOUCUHBII UCTOUYHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO Sijpa MpH PEHICHUH (PU3NIECKUX
3aj1ad;

pacrno3HaBath (U3UYECKHUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB IJIEKTPOJIMHAMHUKY W KBAaHTOBOU (DM3MKHU: DJICKTPUUECKAs MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHUTHasE WHAYKUWSA, JEHUCTBUE MArHUTHOIO TIOJI Ha
MPOBOJHUK C TOKOM M JBIKYILIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAcCIpOCTpPAaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJApU3alUsg CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJid, €CTECTBEHHAass W HCKYCCTBEHHas

PAANOAKTUBHOCTD,
OIIKMCBhIBATb M3YYCHHBLIC CBOMCTBaA BCIICCTBA (BJ'ICKTpI/ILIeCKI/Ie, MAardMTHBIC,
OIITHYCCKHUC, SJICKTPUICCKYIO MMpOBOANMOCTD Pa3JIMYHBIX CpC,Z[) )41

ANIEKTPOMATHUTHBIE ABJIEHHS (IIPOLIECCHI), UCHOJIb3Yysl (PU3MUYECKHE BEIUYMHBIL:
DJIEKTPUYECKUHN 3apsl, CWJIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, DJIEKTPUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOABIIKYIIAs cuia, paboTa TOKa,
MHAYKIOUS MAarHUTHOTO Iojis, cuwia Awmmepa, cuina JlopeHna, MHIYKTUBHOCTh
KATYIIKH, DHEPrusl JJIEKTPUYECKOTO M MArHUTHOrO IMOJEH, MEPUOJ M YacToTa
KonebaHuii B KojebaTeIbHOM KOHType, 3aps] W Cuila TOKa B IPOLECCe
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (HOKyCHOE pacCTOsIHUE U
ONTHUYECKAasl CHUJIa JIMH3bl, NPU ONUCAHUM NPABWIBHO TPAKTOBATH (PU3NYECKUI
CMBICII HCIONb3YEMBIX BEJIIMYMH, UX OO0O3HAUEHUS W E€IUHULBI, YKa3bIBaTh
(opMyIIbI, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUYHHY C JPYTUMHU BEIMYMHAMH,

ONMUCBHIBATh W3YyYECHHBIE KBAHTOBBIC SBICHHUS M MPOLECCHI, HCIOIb3Ys
(u3nyeckue BEIWYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPTHsl U UMITYJIbC (POTOHA, IEPUOJI TOJypacaia, SHEPIrus CBI3U



aTOMHBIX SI7IEpP, MPU OIMUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUIA CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W E€JIMHHUILIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JIAHHYIO (U3WYECKYI0 BEIMYWHY C JPYTHMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BETNYUHBI,

aHAIM3UPOBATh (PU3MUYECKHE MPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCIE0BATEIbHOIO U MAPaLIeTbHOTO
COCIMHCHMsI TPOBOJHHUKOB, 3akoH Jkoyns—JIeHma, 3aKO0H 3JIEKTPOMArHUTHOMN
WHYKITUHU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, YpaBHeHHE OWHINTeHHa /st doTtodrddexra,
3aKOH COXPaHEHWsS! HHEPryH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXpaHEHHs] MacCOBOTO 4YMCIa, MOCTynaTel bopa,
3aKOH PAJMOAKTHBHOTO pacmhajia, IpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYyIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH;

OTIpeIeNATh HAlpaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJISl TPOBOTHUKA
C TOKOM, cuibl Amriepa u cuisl Jlopenua;

CTPOUTh W OINKCHIBATh M300paKEHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJHATDh JKCIIEPUMEHTHI TI0 HCCIIECIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C WCIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEPEHHUH: TIPH STOM
dbopmMyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMPATh ONTUMAJBHBIN CIOCOO M3MEPEHUS M MCIOJb30BaTh HM3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

MCCIICIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM MPSMBIX
W3MEPCHUI: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIHTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHUJAEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCICTOBaHUM B
paMKax y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESTENPHOCTH C HMCIOJIB30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS,

pemiatb pacuéTHble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOM MOJIENbIO,
UCTIOJIb3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIN3a YCIOBHS 33/1auu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIHI,
HeoOXonuMble NIt €€ pellleHUs, TPOBOJUTh PacyE€Thl M OIIEHUBATh PEabHOCTh
TIOJTYYCHHOTO 3HAYCHUS (PU3MUCCKONU BEIIMUNHBI,



penaTh KaueCTBEHHbIE 33/1aUd: BBICTPAUBATh JIOTHYECKU HEIIPOTHUBOPEUUBYIO
LEMOYKY pPACCYXICHUN C OMOpOi Ha H3yUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBICHUS;

WCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH VIS IOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIUU U
IpeicTaBlieHuss y4eOHONM M Hay4YHO-MOMYJSpHOM MH(OpManuu, MOJYy4YEHHOH H3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOITyYaeMyto HH()OPMAIIHIO;

OOBSCHATH TPHUHIUIIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MacCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

IPUBOJINUTH MPUMEPHI BKIIaJla POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKU Y TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHuss 0€30MAaCHOCTU NpH OOpAllEHHH € MpUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pPOBbA U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYKAIOLIEH Cpee;

paboTath B TpYyIIe C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh padOTy TpyINIbl, PalUMOHAIBHO pacHpenesiTh OOsI3aHHOCTH U
TUTAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBAaTHO OIICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MPOOTIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM nuppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoTsI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' A y https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 Hlunavmia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunorexa [JOK
) TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bu6nuoreka [IOK

@Da30BbI€ NEPEXOIBI

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



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

Uroro no pazgeny

24

Pasnea 4. JIEKTPOJINHAMUKA

bu6mmoreka [IOK
4.1 DrekTpocTaTuia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIM 3neKTpUYecKUuil TOK. TOKHU B 12 bubnuoreka [JOK
’ pasIu4YHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/m P Kontpoabubie | IlpakTuueckue (mpp )
NPorpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThl
pecypchl
Pazpen 1. JIEKTPOJAUHAMUKA
11 MarnuTHOe nojue. J1eKTpOMarHuTHast 1 1 3 bubmuorexa [JOK
' WHAYKLIUA https://m.edsoo.ru/7f41c¢97¢
Uroro no pazgeny 11
Pazpen 2. KOJIEBAHUA U BOJIHbBI
)1 MexaHu4ecKHe U 3JIEKTPOMarHuTHbBIE 9 1 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKkue 1 AIeKTPOMAarHUTHBIE 5 ) bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [JOK
2.3 O 10 3
fITHKa https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CTIEITUATBHOM TEOPUH 4 | bubnmoreka [JOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 OJeMeHTH KBAHTOBOM OIITHKH 6 bubmmorera [TOK
https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmorexa [IOK

4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41c97¢
bu6nmoreka [JOK
4, A
3 TOMHOE ARpO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Paznen 6. OBOBIIAIOILIEE TIOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHHE 4 ng:;ff:;;?g}; £41c97c
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosnun4yectBo 4yacos DJIEKTPOHHBIE

Ne Hara nugposnIe

Tema ypoka Kontpoabubie | IlpakTnuyeckue bp
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE

padoTbI padoThI
pecypchl
dusznKa — HayKa O MPUPOJIE.
4 PYp bubmuorexa [JOK

HaquLIe METOAbI ITO3HAHUA
OKPY’KaIoIIero Mupa

https://m.edsoo.ru/ff0c32e2

Posne 1 MecTo Gpu3uku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubnmnoreka [JOK
HAay4YHOU KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON eI TEIbHOCTH JIFOICH
MexaHnueckoe JBHKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHHIECKOTO | bubmuorexa [JOK
newxenud. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpsMOIMHENHOE | bubmuoreka [IOK
JIBW)KCHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnuoreka [JOK
JBW)KCHUEC https://m.edsoo.ru/ff0c372¢

6 CBoboaHOe nazeHue. Y CKopeHue | bubmmorexa [JOK
CcBOOOIHOTO ITafCHUS https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe nBrxXeHUE.

7 JIBrm>keHre MaTepuaabHON TOUYKH 10 1 bubamorexa LOK

OKpPYXKHOCTH

https://m.edsoo.ru/ff0c3ada



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

[IpuHIUIT OTHOCUTEIBHOCTH

bu6mmoreka [IOK

Kunernueckas OHEPIHUia

8 I'amunes. HepumanbHbIe CHCTEMBI
pHv https://m.edsoo.ru/ff0c3be8
otcueTta. [lepBbiit 3akoH HproToHa
Macca tena. Cuina. [Ipunuun
9 CYIIEpHO3UIINA cuil. BTopon 3akoH bubmorexa LOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproToHa 1151 MaTepranibHON TOUKH

10 Tpernii 3akoH HetoToHa 11151 bubmuoreka [IOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TsAroTeHus. Cuna

11 TspkecTy. IlepBas kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnunoreka IIOK
TENAa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumnment

13 TpeHus. Cuiia COnpOTUBIICHUS IIPU bubnuotexa [JOK
JBW)KCHUU TeJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3{76
rase
[ToctynarenbHOE M BpaliaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO but6mmoreka [{JOK
Tenma. MoMeHT cuibl. 11medo cumbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO Tesa
Nmnynbc MmaTepuanbHOM TOYKH,

15 CUCTEMBbI MaTepUAIIbHBIX TOYEK. bubnunoreka IIOK
Nmmynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBHIKEHHE

16 Pabora 1 MOIITHOCTE CHUIJIBL. but6mmoreka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepuaabHOW ToukH. Teopema 00
M3MEHEHHH KHHETHYECKON SHEpruu

17

IToTeHumanbHas SHEPTHUsL.
[ToTeHunanbHas 3HEPTUs yIpyro
ne(OpMUPOBAHHON MPYKUHBI.
IToreHnnanpHas 3Heprus rtena
BOJIN3M OBEPXHOCTH 3eMIIU

bubmnoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IloTeHnmanbHEIC B
HEIIOTEHIMAJIbHBIE CHITBI. CBSI3b
paboTHl HEMOTCHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTruun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHUYeCKON
SHEPTUM Tella Ha IPUMEpe
PaCTsKCHUS PE3UHOBOTO KI'yTay

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKEY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABMKEHHUE.

Audpdysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHHUS U
B3aUMOJICYCTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHuUs Ta30B, JKUIKOCTEH
U TBEPJIBIX TEI



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuyectBo
BemiecTBa. [locrosHnas ABoraapo

24

Tennosoe paBHOBecue. TeMmeparypa
u e€ uzmepenue. lllkana remneparyp
Lenscus

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas Temneparypa Kak Mepa
CpeaHel KHHETUYECKON DHEPIUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneipona

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSHHS
pa3peKeHHOTO raza»

29

W3ompoueccel B neallbHOM rase u
uX rpaduueckoe npeacTaBlieHue

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

30

BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crnioco0Ob! e€ n3MeHeHus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHHss
SHEPrUsi OJHOATOMHOIO UEAIBHOTO
rasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunsl Tenonepegaun

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VYV nenbHas TEII0EMKOCTh BEIISCTBA.
KonnuecTBo TEMIOTHI npu

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teronepenaye. AnunabaTHbIi
poriecc

IIepBbIil 3aKOH TEPMOAVHAMUKHU U

bubnuoreka [IOK

33
€ro MpUMEHEHUE K U30IpoIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTs po1ieccoB B
34 npu (I)) e. Bropou I3)a1<0H bubmmorexa [TOK
PHPOE. p https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKH
35 [Ipunuun neiictus u KIT/ bu6muoreka IIOK
TEIIOBOM MAaITUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ]
37 DKOJI0ru4ecKue mpooseMbl
TETJIOOHEPTETUKH
O6o06maromuit ypok
38 «Monexymns Has}llr()bmmca OcHoBBI bubmmorexa LHOK
yp ' https://m.edsoo.ru/ff0c6938
TEPMOJAUHAMUKI
KonTponbhas pabota no teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LHOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL. bubnuotexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOIOTHASI U OTHOCUTEITbHAS
41 BJIYKHOCTh BO31yXa. HackleHHbIN brbmmorexa LOK
Ayxd. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucrammmyeckue n
amopdHbIe Teaa. AHU3OTPOIHUS
. bubmuotexa [JOK
42 CBOWCTB KpHUCTAILIOB. JKuakue

KpuCTaJlJIbl. COBpeMeHHLIe
MaTCpHraJIbl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0

[InaBneHue n KpUCTATUIU3ALIMSL.

bu6mmoreka [IOK
43 VnenapHas TEIUIOTA ILJIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnmumarus
bubmnoreka IIOK
44 VYpaBHeHue TeII0BOro 6anaHca 1
https://m.edsoo.ru/ff0c6820
DJIeKTpU3aIus Teil. DICKTPUIECKUI
45 3apsi. JABa Buaa 3JaeKTPHUUECKHUX bubmorexa [TOK
AL a P https://m.edsoo.ru/ff0c6bcc
3aps/10B
IIpoBOAHUKH, AUDIIEKTPUKA U
46 H(I))J'I MIPOBOIHUKHU 3aK§H bubmmorexa HOK
YHpoBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS ICKTPUIECCKOTO 3apsiaa
B3aumopeiicTBue 3apsioB. 3aKkoH
47 Kynona. TouedHBIN 3IeKTPUIECKUN bubmmorera [OK
Y ' p https://m.edsoo.ru/ff0c6ces
3apsn
Hanpsk€HHOCTB IIEKTPUYECKOTO
43 nosist. [IpuHDMn cynepno3suuuu bubnmnorexa [JOK
AJIEKTPUYECKUX ToseH. JInnun https://m.edsoo.ru/ff0c6df2
HaINpPsHKEHHOCTHU
Pabota cuit 2IeKTpOCTaTHIECKOTO
49 mous. [Torernman. PasHocTs bubmorexa HOK
) 1At https://m.edsoo.ru/ff0c6£00
MOTEHIIHAIOB
IIpoBOIHUKH U TUIIEKTPHUKH B
50 31121@ OCTaTHYECKOM HOI?'IG bubmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
Bubnunoreka [IOK
51 OnekrpoémkocTs. Konaencarop 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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52

DneKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaToOpa. JHEeprus
3apsHKEHHOT0 KOHACHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padora "Usmepenue
ANEKTPOEMKOCTH KOHAEeHcaTopa'

54

[IpuHIIMT AENCTBUSA U IPUMEHEHNE
KOHJICHCAaTOPOB, KOIMTUPOBAJIBHOTO
arrapara, CTpyMHOro mpuHTEpA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3eMJIeHHE IEKTPOIPUOOPOB

55

DNEeKTpUYECKUI TOK, YCIIOBUS €r0
cyuiectBoBaHus. [[I0CTOAHHBIN TOK.
Cuina toka. Hanpsbxkenue.
Conpotusnenue. 3akon Oma aJist
yJacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIlIaHHOE COeIMHEHNE
npoBoAHUKOB. JlabopaTopHas paboTa
«M3yueHune cMemaHHOro
COCJTUHEHHS PE3UCTOPOBY

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

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

58

3axon OMa U1 [TOJIHOM (3aMKHYTOI)
anekTpuueckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne D/1C nctounnka Toka u
€ro BHyTPEHHETO CONPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJeKTpOHHAs MPOBOUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTD

59 COIMPOTHUBIIEHUS METAIIIIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

60 DNEeKTPUYECKUIA TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoaHMKH, X COOCTBEHHAS

61 Y IPUMECHasi IPOBOAUMOCTD. bubmmoreka [JOK
CaoiicTBa p—n-nepexo/a. https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHUKOBBIE TPUOOPHI
DNeKTpUYECKU TOK B pacTBOpPax U

62 pacIuiaBax 3JIEKTPOJIMTOB. bubnmnorexka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DJIIeKTPOJIn3
DNEeKTPUYECKUM TOK B rasax.

63 CamMOCTOSTeTbHBINA bu6mmoreka [IOK
HECAMOCTOSITEIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma
DnexTpuyeckre npuOopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE bu6mmoreka [JOK
npumMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6o0maromuii ypok bubmuorexa HOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponsnas pabora o teme

66 «Qnekrpoctaruka. [TocTrosHHBIN bubmmoreka [IOK

ANeKTpuYecKuil ToK. Toku B
pasnmuuHBIX cpeaax» /Beepoccuiickas

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

IpoBepoyHas paboTa nmpu
IPOBEICHUH Ha OyMa)KHOM HOCHUTEIE

67 PesepBHblii ypok. KonTponbHas | bub6muoreka [IOK
pabora o Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O600maromuii | bubnmnorexa HOK

ypok no teMam 10 kimacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara undpoBbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero u3ydeHusi | oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI U UX

1 B3auMoJielicTBHe. MarHuTHOE I10JI€. | bu6mmoreka [JOK
BekTop MarHuTHOM MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JInHMM MarHUTHON MHAYKIIMU
MarauTHO€ 1oJIe MPOBOIHHUKA C

) TokoM. OnbIT DpcTena. | bubnunoreka [JOK
B3aumopeiicTBue mMpoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MAarHUTHOTO TOJISl KaTYyIIKHU € 1 1 bubmmorexa [IOK

y https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBE MarHUTHOT'O MOJIS Ha
IIPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlabopaTtopHas pabota | 1 bubnmnoreka [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
ITOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM
JlelicTBME€ MAarHUTHOTO TTOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO | bubmmorexa [IOK

yactuity. Cuna Jlopenma. Pabora
cuiibl JIopeHia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHasE WHIYKITUS.
[ToTok BekTOpa MarHUTHOM
unaykiuu. IJ1C uaaykuu. 3akoH
3JEKTPOMArHUTHON MHIYKIUU
®Dapanes

JlaGopaTtopHas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHIYKITHID

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTB. SIBIeHUE
camounaykuuu. J1C
CaMOMHAYKIUU. DHEPIHs
MAarHUTHOTO TOJISI KATYIIKU C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue yCTpocTBa 1 UX
MIPUMEHEHUE: TOCTOSSHHBIE MAarHUTHI,
3JE€KTPOMArHmTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIU
3J€MEHTaPHBIX YACTHII,
WHIyKIUOHHAS T1eYb

10

O6o06maromuit ypok «MarautHoe
noJie. DJIeKTPOMarHuTHas
WHTY KLU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota mo teme
«MaruuTHoe 1oJIe.
DneKTpoMarHuTHast UHIYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosnebanus. ['apmoHnyeckue
KoJieOaHusi. YpaBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBparnienue suepruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJibIX KojieOaHu# Tpy3a Ha
HUTH OT JUTWHBI HUTH ¥ MacChl
rpy3a»

14

KonebaTtenbHbIi KOHTYD.
CB00OIHBIC AJIEKTPOMArHUTHBIE
KoJIeOaHUs B MJICATBHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTHUS
MEXTy MEXaHUYECKUMU U
OJICKTPOMArHuTHBIMHA KOHe6aHI/I$IMI/I

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUs YHEPTUH B HI€ATHHOM
Koje0aTeTbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o 3aTyXarnmx
KoseOaHusx. BelHyKIeHHBIC
MeXaHUYeCKHe KoJeOaHusl.
Pesonanc. BeinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHHs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBbIH TOK.
CuHyconabHbII IEpEMEHHBIN TOK.
MOMHOCTE IEPEMEHHOI0 TOKA.
AMIIITUTYHOE U IEUCTBYIOLIEE
3HA4YE€HHUE CUJIbI TOKA W HANPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIIEKTPUYECKON SJHEPTUU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

Y CTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUYECKOTO
3BOHKA, F€HEpaTOpa MEPEMEHHOTO
TOKAa, JTMHUH dJIEKTpoIepeaay

bu6morexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE JEKTPOIHEPTHH.
Kynbrypa ucnonb3oBaHus
AJEKTPO’HEPIUH B IOBCEAHEBHON
KU3HU

21

MexaHnueckue BOJIHbI, YCIOBHS
pacnpoctpanenus. Ilepuon.
CkopocTb pacnpocTpaHEHHS U
JuiiHa BouiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTPOMarHUTHHIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lIkana
3J€KTPOMArHUTHBIX BOJIH

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIUTIBI paTnOCBA3U U
tTeneBuaeHusA. Pa3zButue cpeacTs
cBs3u. Pagnonokamus

25

Kontponbnas padota «Konebanus u
BOJTHBD»

bu6nmorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonrHENHOE pacpOCTPaHEHHE
CBETa B OJJHOPOJHOM Cpee.
Todeunsblii ICTOYHHK cBeTa. JIyd
CBETa

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHBI

27 oTtpaxxeHus ceerta. [loctpoeHue buomorera LIOK
p o R https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
)3 BHYTpPEHHEE OTpakeHUE. bubmmorexa [IOK
[IpenenbHbIi yroy MoJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUSI
79 JlabopaTtopHas pabota «3mepenue bubnmoreka [JOK
oxKasaTelis MPETOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n3odpaxxeHuit
30 B niuH3e. Dopmysia TOHKOM JIMH3BI bubmmorexa [IOK
- FPOpMY ) https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JUH3bI
JIaGoparopHas paboTa
31 «HccnenoBanue CBOKMCTB
M300pakKeHUH B JIMH3AX»
Hucnepcus cBera. CloxXHbIA COCTaB
1 6enoro csera. Lser. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
13 Wntepdepennus cera. Audpakius bu6nuorexa [IOK
cBeta. [udpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuotexa [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpuOOpPsHI U YCTPOHCTBA
35 1 yCJIOBHSI MX O€3011aCHOTO
MIPUMEHEHUS
36 I'panuIpl MPUMEHUMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynatel cnenuanbHOU TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHUE Bubmmorexa LIOK
FHOBP ' a https://m.edsoo.ru/ff0cfa42
BPEMEHH M COKpAICHUE JITTUHBI
OHeprus U UMILYJIbC
38 pensITUBUCTCKON YacThlbl. CBA3b bubnuorexa [IOK
MACCBI C SHEPTUEN U UMITYIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
KonTponbhas padota «OnrTuka.
39 OCHOBBI CTIEITUATIBHOM TEOPUHU bubmmorexa [IOK
1 p https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTHY
40 ®otonsl. ®opmyiia [1nanka. bu6nuoreka IIOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCTIEIOBAHUE Eub 1OK
nbnmoTexa
41 oto3(dekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl pororddexra. YpaBHEeHHE
42 OiHiuTeiHa a5 porosdhdexra Bubnmorexa [IOK
' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdppexra
Hasnenne ceera. OnbiTol I1. H.
43 JleOeneBa. XuMU4eCcKOe eiicTBUE bubmmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
44 MPaKTUYECKOE MPUMEHEHHE:

(dhoToseMeHT, (OTOIATUHK,
CONTHEYHas OaTapesi, CBETOUO]T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemrenue 3amay nmo reMe «JI€MEHTEI

bu6mrorexa [JOK

45 KBAaHTOBOU OITHUKI) https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. ONbITHI

46 Pesepdopna o paccessHuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [manerapuas Mojenp aToMa
bub6mmorexa [JOK

47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
Wzny4yenune u nornomeHue GoToHOB

43 IIpH NEPEX0/ie aToMa C OJIHOTO bubmmorexa [IOK
YPOBHSI SHEPTUM Ha ApYyroil. Bumabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnHoBele cBoMcTBa yacTHIl. BoTHEBI

49 ne bpoitnsa. Kopryckymsipao- bubnmorexa [JOK
BOJIHOBOM Jiyanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJCHHOE M3Ty4YCHHE
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmnsiTel Pesepdopaa mo bubnmorexa [JOK
OIPEAEIIEHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYUYEHUS
CgoiictBa anbda-, 6eTa-, raMma-

51 n3nydeHus. BiusHue
PaAMOaKTUBHOCTH Ha KHUBBIC
OpraHHU3MBbI
OTKpbITHE IPOTOHA Y HEUTPOHA.

5 W3otomnsl. Anbda-pacna. bubnuorexa [JOK

DNIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-u3nyyeHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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53

DHeprus CBA3U HYKJIOHOB B sJIpe.

S nepubie peakuuu. SnepHbii
peaktop. [IpobnemMsbl, mepcreKTUBHL,
9KOJIOTUYECKHE ACTIEKTHI SI€PHOI
SHEPIreTUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpalvK 3JIEMEHTAPHBIX
yactul. Kpyrislii cTon
«DyHIaMEeHTaJIbHbIE
B3auMoercTBUd. ENWHCTBO
(bu3nyecKoi KapTUHBI MUPa

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

55

3TaHH pa3BI/ITI/I5I aCTpOHOMI/II/I.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHUHM. Bun
3B&3mHOTO Heba. Co3Be3aus, ipKue
3BE3/bI, INTAHETHI, UX BUINMOE
nekenre. CoJIHEYHas cucTeMa

56

Comnane. CosiHeuHast aKTUBHOCTE.
Uctounuk sHeprun CosiHia v 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
MOCJIeI0BAaTEeIbHOCTH. BHYyTpeHHEE
cTtpoeHue 38&31. CoBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU U
sBotounu CoJiHLA U 3BE3]

58

Mueunsbiii [1yTe — Hama
T"amakTuka. [lomosxeHnue u ABMKEHHE



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

Comnana B Namaktuke. ['anakTuky.
UépHbIe IBIPBI B APAX TaTaKTHK

59

Bcenennas. Pazberanue ragakTuk.
Teopusa bonbpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepermennsie npo0iaeMbl
aCTPOHOMHH

61

KonrtponbHas pabota «D1eMeHTHI
ACTPOHOMMUU M aCTPOPHUIUKI

62

O6o0maromuii ypok. Poib ¢pusuku u
aCTPOHOMHUHU B YKOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AesaTeTbHOCTH
YeJIoBeKa

63

O6o6maromuit ypok. Pois u Mecto
(U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuit ypok. Posb
¢bu3nveckoit Teopun B
(hopMHpOBaHUY TIPEICTABICHUH O
(buznyeckoil kKapTuHe MUpa

65

Ob6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHUpPa B
o011eM psiry COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE




66 PesepBHBIil ypok. MarautHOE 1osie.
DNEeKTPOMarHuTHasE MHAYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHeIMalIbHOM Teopuu
OTHOCHUTEJIbHOCTH

68 DneMeHThl aCTPOHOMUU U
acTpOpU3UKH

Pezepnslii ypok. KBantoBas ¢usuka.

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dwusuka, 10 xmace/ Mskumes I'.51., bByxosues b.b., Corckuit H.H. mox
penakiueit [lapdpentreBoit H.A., AkurionepHoe 00111eCTBO
«M3parensctBO «IIpocBemienne»

®dusuka, 11 knacc/ Mskumes [.5., Byxosies b.b., Corckuit H.H. nmox
penakmueit [TapdpentreBoit H.A., AkuioHepHOe 00I1IECTBO

«M3narensctBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA

A.I1. PermkeBuu. CoopHuK 3ama4 o gusuke. 10 — 11 kmace. — M.
Hpoda, 2006.

A.E.MapoHn, E.A.Mapon «Kontponbnsie TecTsl o ¢puzuke» aus 10-11
kiaccoB; «IIpocsemenue» 2004r. —107 ctp.

VY4eOHO-TpEeHMPOBOYHBIE MAaTEPHUAIIBI JUIsl TIOATOTOBKU K €IUHOMY
rocy1apCTBEHHOMY 3k3aMeny 1o gusuke («Muremnext-Lentp», Mocksa
2005-2008).

I'.H. CrenanoBa «CoopHuk 3a1a4 o gpuzuke» 111 9 — 11 xknaccos; M.:
«IIpocsemienuer, 1996 r.

H.B.Mnbuna «TemaTtuueckuid KOHTPOJIb 10 pusnke. 3auetsl 10-11

kiacce» («MaTemnext-1entp», Mocksa 2002).



o ®usuka, 11 kmacc/ Msaxumes I'.4., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkimoHepHOe 00I1IECTBO
«M3narensctBO «IIpocBenieHne»

o ®usuka, 11 kmacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H. mon
penakiueit [lapdpentreBoit H.A., AkuiionepHoe 00111eCTBO
«M3parenscTBO «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

« https://Ibz.ru/metodist/authors/informatika/3/eor7.php

o https://resh.edu.ru/

o http://www.edu.ru/ - Poccutickoe o6pa3zoBanue: (emaepanbHBINA MOPTaT

« http://www.school.edu.ru/default.asp - Poccuiickuii oOpazoBaTeabHbII
opTal

« http://gia.osoko.ru/ - OdunmansHbIil THHOPMAIIMOHHBIN TTOPTAT
roCy/1apCTBEHHOM UTOTOBOW aTTECTALUU

« http://www.apkro.ru/ - caiit MoaepHu3aus oo1ero oopa3oBaHus
« http://www.standart.edu.ru - HoBb1it cTanaapt oOiero oopa3oBaHust

« http://school-collection.edu.ru - Enunas xomnexuus iudpoBhIx
00pa3oBaTEIbHBIX PECYPCOB

« https://videouroki.net/
 https://www.yaklass.ru/

 https://uchi.ru/


https://lbz.ru/metodist/authors/informatika/3/eor7.php
https://resh.edu.ru/
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