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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma peanu3yercs C HCIOJB30BAHUEM OOOpYIOBaHUS LIEHTpa
€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HapaBIEHHOCTH « Touka pocTay.

[IporpaMma no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OoOIIEero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHM K pe3yibTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMmsl, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yué€roM (enepanbHO paboyelt NpPOrpamMmbl BOCIUTAHUS U
KOHUEMNIMK IpernojgaBaHusi yueOHoro npeamera «®dusmka» B 00pa3oBaTEIbHbBIX
Opra’Hu3anusx Poccuiickon denepanun, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeabHbIE MPOrPaMMBbI.

Copmepxanne mporpamMmbl 1Mo (U3MKE HampaBieHO Ha (opmupoBaHUe
€CTECTBEHHO-HAYYHON KapTUHBI MHpa oOy4daromuxcs 10—11 kimaccoB npu 00yueHun
uxX ¢Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESTEIbHOCTHOTO MOAXOJA.
[Tporpamma mo ¢usuke coorBercTByeT TpedoBanusiM ®PI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4YEeHUs, a TaKkKe
YUYHUTBIBAET HEOOXOJUMOCTh pEAIU3aUU MEXKIPEAMETHBIX CBA3€H (PU3MKH C
€CTECTBEHHO-HAYYHBIMU yUYE€OHBIMU MpeAMETaMU. B Hell onpenesstoTcss OCHOBHBIE
eI U3yyeHUs (PU3UKU Ha YPOBHE CPEIHEro 001ero oopa3oBaHus, INIaHUPYEMbIE
pe3ynbTaThl  OCBOCHHMSI Kypca (U3MKH: JIMYHOCTHBIE, MeETalpeaIMeTHbIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no pusuKe BKIHOYALT:

e IUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM ypOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera «dusmkay no rogam o0yyeHHUs.

dusuka Kak Hayka o HauOoJyiee OOIIMX 3aKOHaX MPUPOJbI, BBICTyHas B
KayecTBE Y4eOHOIo MpeMETa B LIKOJIE, BHOCUT CYILECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyskaromeM mMupe. [IIkonbHbI Kype PU3NKH — CHCTEMOOOPa3YIOLTHit
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3HUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBJICHHUM, H3ydyaeMbIX XHUMHEH, OUOJIOTHEH,
dbusnyeckoir reorpadueii U actpoHomuel. Vcmonp3oBaHME W AKTUBHOE
NpUMEHEHWE (U3MYECKUX 3HAHMM  ONpedesser Xapakrep U pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPTeTUKU, TPAHCTIOPTA, OCBOCHHUS KOCMOCA,
IIOJIyYEHHUSI HOBBIX MAaTE€pHAIOB C 3aJaHHBIMH CBOWCTBAMM M Jpyrux. M3ydenue
(U3UKN BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyyaroumxcs, B (OPMUPOBAHHE YMEHUM NPUMEHSATh HAyUYHBI METOJ
MO3HAHUS MPU BBINOJHEHUN UMHU YYE€OHBIX UCCIEA0BAHUIA.

B ocHoBY Kkypca (usuku 11t ypoBHSI CpeHET0 0011ero 00pa3oBaHus MOJI0XKEH
PAI UAEH, KOTOPBIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MAaTepuail U3 BCEX Pa3/eioB (PU3MKH, BKIKOYAET KaK
BOTIPOCHI KJITACCUYECKOMN, TaK K COBPEMEHHOMN (PU3HKH.



Hoesn eenepanuzayuu. B cOOTBETCTBMM C HEW MaTepuan Kypca (HU3HKH
o0beIMHEH BOKpYr (¢u3nueckux Teopuil. Bemymmm B Kypce sBisiercs
(dbopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€puH, BEIIECTBE U
noJe.

Hoesn cymanumapuzayuu. EE peanmzanus mpeanoiaraeT HCHOIb30BaHUE
TYMaHUTapHOTO MOTEHIUala (U3MYECKON HAayKH, OCMBICICEHHE CBSI3M Pa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUECKIUMU, HPAaBCTBEHHBIMU
Y SKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuxnaounou nanpasnennocmu. Kypce Gusnku npejnoiaract 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTHYECKUX MPUIOKCHHA W3YYCHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHus, IMOCBALIEHHBIX JKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TakKe OOCYXICHHS
po0JieM parMoOHAIBHOTO MPUPOIOTIOIH30BAHMS M SKOJIOTHIECKON 0€30MaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMU Kypca (PU3MKM HAa YPOBHE CpPEAHEro OOIIETro
oOpa3oBaHMsl SABISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE IMPEACTABICHUI O
CTPYKType MOCTpOeHUs (HPU3MUECKON TEOpHH, PO (PyHIAMEHTAIBHBIX 3aKOHOB H
MPUHIIUIIOB B COBPEMEHHBIX MTPEICTABICHUIX O MPUPOJE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOIIECCOB).

CucTeMHO-IeSATeNIbHOCTHBIN MOAX0A B Kypce (M3HMKH peanu3yercs Mpexke
BCEro 3a CYET OpraHMU3alM HKCIEPUMEHTAIbHOW NEATEIbHOCTH OO0YyYaroIIUXCs.
Jl11s 6a30BOT0O YPOBHS Kypca (PU3UKH — 3TO UCTIOTB30BAaHUE CUCTEMBI (DPOHTATHHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB 1 J1a00paTOPHBIX paboT, KOTOPHIE B MPOTpamMme
no (¢u3uke OObEeTUHEHBI B OOIIUN CIHCOK YYEHHYECKHX MPAKTHUECKUX pabdoT.
Boigenenue B yka3aHHOM IiepeyHe JabOpaTopHbIX padOT, MPOBOAUMBIX IS
KOHTPOJISI U OLICHKH, OCYLIECTBIISIETCSI Y4aCTHUKAaMHU 00pa30BaTEIbHOIO Ipolecca
UCXOJI1 U3 OCOOEHHOCTEH IUIAaHMPOBAaHUSA U OCHalleHus kabunera Qusuku. llpu
3TOM OO0ECHeurnBaeTCs OBJAJCHUE OOYYAIOIUMUCS YMEHUSIMHU TPOBOJIUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIEAOBAHUS 3aBUCUMOCTEN (DUM3MUECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME yIeIsSETCs PEHICHUIO paCYETHRIX U KaYECTBEHHBIX 3a/1a4.
[Tpu 3TOM AJi pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a]]a4 C SIBHO 3a/1aHHOM
¢u3nuecKoil MOJENbl0, MO3BOJISIIOIIME MPUMEHSTh W3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjenia Kypca, TaK W WHTErpupys 3HAHUS U3
pasHbIX pa3zaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE NpPOTEKaHHs (U3MYECKUX SBJICHUH M IPOLIECCOB B OKpYXkarouleu
KHU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOAENH Ui CUTyallud IpPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBetctBum ¢ TpedoBanusimu @I'OC COO k MaTepruanbHO-TEXHUIECKOMY
o0OecnieueHn0 y4eOHOro mpouecca 0a3oBblii ypOBEHb Kypca (PU3MKH Ha YpPOBHE
cpeaHero oomero oOpa3oBaHUsA AOKEH HM3ydaTbCs B YCIOBUSAX IPEIMETHOTO
KaOuHeTa (U3MKH WM B YCIOBUSAX HHTETPHUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIA. B kaOuHeTe (U3MKU TOJDKHO OBITH HEOOXOIMMOE
naboparopHoe OOOpyHOBaHUE MJI BBIIOJHEHUS YKa3aHHBIX B IpOrpamMMme IO
($u3MKe YYCHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMIOHHOE 000PYJ0OBaHHUE.

JleMOHCTpallMOHHOEe  000pyAOBaHHE (OPMHUpPYETCS B COOTBETCTBHUHM C
NPUHIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B TMporpaMMe Mo (U3MKE KIIOUEBBIX JIEMOHCTpAIUi IS
UCCIENOBAHMUS  WM3Y4YaeMbIX  SIBJIGHHA MW  IPOLECCOB, OMIIUPUYECKUX U
(GyH1aMEHTaIbHBIX 3AKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIabopaTtopHoe 00OpyAOBaHHE [JIsl YUYEHUYECKUX MPAKTHUUECKUX padoT
dbopMupyercss B BUAEC TEMATUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
7a00paTOpHOrO O00OPYAOBAHMS JOJKHBI OBITh IMOCTPOECHBI HA KOMILJIEKCHOM
MCIIOJIb30BaHNUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITHLHBIX CHCTEM B BHJI€ IU(PPOBHIX TAOOPATOPHIA.

OCHOBHBIMU LIESAMH U3YICHUSI (PU3UKHU B OOIIIEM 00OPa30BAHHUHU SBISIFOTCS:

e (opMmHpoBaHME HHTEpeca M CTPEMJICHUS OOyYarolMXcsi K HaydYHOMY
U3YYEHUIO TNPUPOJBI, Pa3BUTHE HMX HHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POPMHUpPOBAHHUE
MCCJIEI0BATENHCKOTO OTHOIIEHHS K OKPYXKAIOLUM SIBJICHUSM;

e (hopMHpoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa M3yueHHUs OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHHE YMEHHH OOBSICHATH SIBICHUS C HCIOJIb30BAaHUEM
bu3nYeCKNX 3HAHUHA U HAYYHBIX JTI0Ka3aTEIbCTB;

e (opMmHpoBaHHE MPEACTABICHUN O POIAM (PUIMKU Ui Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHre 3TuX Leled 00ecrieunBaeTCsl PEeICHUEM CIEAYIOMMX 3a/1ad B

mpolecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CPEAHETo 001ero oopa3oBaHus:

e TpHOOpETEHUE CUCTEMBI 3HAHUM 00 001X PUZNIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJCKYISIpHYI0 (HU3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opMmupoBaHME YMEHHMHA NPUMEHATH TEOPETUYECKUE 3HAHUSA IS
OOBsICHEHUSI (PU3MYECKUX SIBICHMA B TNpUpPOJAE U JJIA IPUHATHUA
MIPAKTUYECKUX PELIEHUI B IIOBCEAHEBHON KU3HU;



e OCBOCHHE CHOCOOOB pEIICHUS pa3TUYHBIX 3a7ad C SBHO 3aJaHHOUN
bu3znyeckoil MoOAENbIo, 3aJay, MOAPa3yMEBAIONINX CAMOCTOSTEIHHOE
co3ganue GU3NUECKO MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TOHMMaHHWE (U3UICCKUX OCHOB M TPUHIIMIIOB JCHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOILIECCOB, UX BIMUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
(bu3MYeCKuX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaIliy,
ONPEIEIICHHS JOCTOBEPHOCTH MMOJTYUYEHHOTO PE3YIIbTATA;

e CO3JIaHHE YCJIOBHI JIsl Pa3BUTHUSl YMEHUI NMPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIESTENBHOCTH.

Ha wusydenue ¢usuku (6a30BbIii ypoBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme 1o (HU3MKE MEepeueHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOD
MPOBEACHUS J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM WHAUBUIYATbHBIX
0COOEHHOCTEN 00yUYarOIIUXCS.

Ilepeuennb o0opynoBanus “Touka pocra”

Nenn Kon-
) HaumeHnoBanue umyiiecraa
BO

II

1 LHUDPPOBAS JIABOPATOPHUS 11O ®USUKE VILAB 4
1 BecipoBOIHOM MYIBTUAATYHK C 6-F0 BCTPOSHHBIMU 1aTYuKamMu 1
IIT.

2 KoHCTpyKTOp [U1sl TPOBEIEHUS SKCIIEPUMEHTOB 1 KOMILIL.

3 USB ocmmnorpad qByxXkaHambHBINA C TMAaa30HOM U3MEPEHHUSI OT -
10 no +10 B 1 1.

4 KaGens USB coequnuTenbbiii 1 mr.

S 3apsimHOE yerpoiicTBo ¢ kabeiaem miniUSB 1 mi.

6 Anantep Bluetooth Bepcun ne Himxe 4.1 Low Energy 1 mr.

7 KpaTkoe pyKOBOJCTBO IO 3KCIUTyaTauuu 1 mr.

8 IIporpammHuoe obecriedeHue Ha ¢iem-Hocurene 1 miT.

9 MeTtonuyeckue peKOMEHIaluu 1Mo padboTe ¢ UQpoBoit
nmabopatopueii (40 pador) 1 mT.

2 «OI'D-mabopatopun o GU3MKe» 7 TEMATUYECKUX HAOOPOB 1

3 Po6ororexuuueckuii Habop KJIMK/ O6pa3oBarenbHblii KOHCTPYKTOp |8
TSI IPAKTUKH OJIOYHOTO TIPOTPAMMHUPOBAHUS C KOMIUIEKTOM
TaTYNKOB

4 Ludposas naboparopus no ¢pusuke Releon ¢ yceueHHbM 1
KOHCTPYKTOPOM (ype3aHHas )( CTIeIKOMILICKTAIIHS)

[Ipoektop 1
5 HoyTt0Oyk



https://smartkub.ru/product-category/czifrovye-laboratorii-vilab/

COJEPXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbI HAYYHOTO O3HAHMS

®usuka — Hayka o Inpupone. HayuHble mMeToabl IO3HAHUA OKPYKAIOLIErO
Mupa. PoJib 3xcriepuMeHTa U TEOPHUH B POLIECCE TO3HAHUS IIPUPOIBL. DKCIEPUMEHT
B (hU3HKeE.

MonenupoBanue ¢Gu3nUecKUX SBICHUM M TporieccoB. HaydHble THUMOTE3HI.
®u3nyecKre 3aKOHbl U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpyHLIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUN COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHL, KOMIIBIOTEPHBIE
JATYHUKU.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe ABrxkeHrne. OTHOCUTENBHOCTh MEXAHWYECKOI'O JIBHIKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHsAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MaTepUaIbHOW TOYKHM, MX MPOEKIHH HAa OCH CHUCTEMBl KOOPIMHAT.
Ciio)xeHue nepemMenieHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpsSMOJIMHENHHOe nBrxeHue. ['paduxu
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpPEHHUs, NIyTH M IepeMeleHUs
MaTepUalIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE Mmajienre. Y ckopeHrne CB0OOOJHOTO TIaICHHS.

Kpusonnnennoe npmxenue. /J[BukeHne MaTepuaabHON TOYKH IT0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZIYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHENHAs CKOPOCTb.
Ilepuon u yactora obpaienus. LleHTpocTpeMUTETbHOE YCKOPEHHE.

TexHHuecKkue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHUIOMETD,
JBUKEHUE CHAPSI0B, LIETIHBIE U PEMEHHBIE TIEPEIAYN.

Jlemoncmpayuu

Mopneinb cucTeMbl OTCYETA, WILTIOCTPALU KHHEMATHYECKUX XapaKTEPUCTHK
JBUKCHUSL.

[IpeoOpazoBaHue NIBMKEHHI C UCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmoienne nBmkeHus Tena, OpomeHHOro Mo/ YTIIOM K TOPU30HTY U
TOPU30HTAIIBHO.



W3mepenune yckopeHus CBOOOTHOTO MaICHHSL.

Harmpasnenue cKopoCTH IPH ABUKEHUU 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yueHne HEpaBHOMEPHOI'O JBH)KECHHS C LEJIbIO ONPEIEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHue COOTHOLIEHHUS MEXKIY HYTAMH, MPONACHHBIMH TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIE MIPOMEKYTKM BPEMEHH IMPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUAKEHUS IApUKa B BI3KOM KUIKOCTH.

W3ydenne nBrKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyannn  otHOcurenpHOCTH — ['aymmmes.  IlepBeii  3akoH  HerotoHa.
NHepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeroToHa 1y1st
MaTepUAIbHON TOYKH. Tpernii 3akoH Hbpl0TOHA 711 MaTepraibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectd. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (1mokost, CkoyibxeHusi, kaueHusi). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJIRKEHHUS U cuiia TpeHus nokosa. Koagduiment tpenus.
Cuina conpoTUBJIEHUS IPU IBHXKEHHUH TeJa B KUIAKOCTH HIIU Ta3e.

[locTynarenbHOE 1 BpalaTeNbHOE ABMKEHUE A0COIFOTHO TBEPOrO TENA.

MoOMEHT CHIIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBECH TBEPAOTO TEA.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLUN.

CpaBHEeHUE Macc B3aUMOJIEUCTBYIOIIUX TEJI.

Bropoii 3akoH HproToHa.

N3mepenue cui.

Crnoxxenue cui.

3aBUCHUMOCTB CUJIBI YIIPYTOCTH OT JA€(POpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABbEME U TTA/ICHUU.

CpaBHEHME CHJI TPEHHUSI IIOKOS, KAYEHHSI U CKOJIBKEHUS.

VY cnoBus paBHOBECHS TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBm>xeHus Opycka 1o HaKJIOHHOMN TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CHJI yIPYTOCTH, BO3HUKAIOIIUX B NPYKHHE U
pe3uHOBOM 00pa3slie, OT UX AePopMaIiH.

HccnenoBanue yciloBUM pPaBHOBECUSA TBEPIOIO TeEJd, MMEIOLIET0 OCh
BpAILLECHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMiynbc MarepuanbHOM TOYKHM (T€da), CUCTEMbl MaTE€pUATbHBIX TOYEK.
NMnynbc CHIIBI M1 U3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE 1BHKEHUE.

Pabota cuibl. MOIIHOCTE CHIIBL

Kunernueckass 3Heprusi MarepuaibHOM TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUHU.

IToreHumanbHas DHEPIHUSL. [ToreHumanbHas DHEPIUs yIpyro
aedopMupoBaHHOM PYXUHBL. [[oTeHIMaNTBEHAS SPHEPTHS TENa BOIM3H MOBEPXHOCTH
3emiu.

[loreHuuanbHble W HENOTEHUUanbHble  cwibl.  CBs3b  pabOTHI
HEIMOTEHIUAIBHBIX CHUJI C U3BMEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TEJI. 3aKOH
COXpPAaHEHUS MEXaHUYECKOU YHEPTHH.

Yrpyrue u HEynpyrue CTOJIKHOBEHHSL.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KONED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIMaNbHOM SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuyeHune abCOMOTHO HEYIIPYTOTo yiapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYECKOW SHEPruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO XKI'yTa.

Pazgen 3. MosekyasipHas pU3NKa U TEPMOJAMHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE ITOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUU U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaxkrep IBUKEHUS U
B3aUMOJICHCTBUS YAaCTHIl BelIEeCTBA. MoOJEnu CTPOEHUS Ta3oB, XUIAKOCTEH H
TBEPJBIX TEJI U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3THX Mozeneid. Macca u
pasmepsl MoJiekyi. KonnyectBo BemecTBa. [locTosiHHast ABoraapo.

TermoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana Temneparyp
Lenbcus.



Mopnens  upeanbHOro rasa. (OCHOBHOE  YypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HJCAIbHOTO Ta3a. AOCOINIIOTHas TeMIleparypa Kak Mepa
CpeAHEl KHWHETHUYECKOM SHEPruM TEIJIOBOTO JABWKEHMsS vactull raza. lllkana
temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHHE MenaeneeBa—KianepoHa.
3akoH JlanbToHa. M30mponecchl B UACAIIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpencTaBiIeHUE H3OMPOLIECCOB: M30TEpPMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomerTp.

Jlemoncmpayuu

OmnbITI, MOKA3bIBAIOUINE IHUCKPETHOE CTPOEHHUE BemiecTBa,  dororpaduu
MOJIEKYJI OPTaHUYECKUX COECITMHEHUN.

OmnpiTel 0 MU Py31Un KUTKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABHUKCHUSI.

Mogens onbita LTepHa.

OnbITHI, JIOKa3bIBAOIINE CYILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aWMO/ICHCTBUA.

Mopuenp, WUIIOCTpUpyoIIas IPUPOLY AABICHUS ra3a Ha CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJCAIBHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomel

OmnpeneneHre mMacchl BO3yXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY MapaMEeTPaMU COCTOSIHUS Pa3peKEHHOrO
rasa.

Tema 2. Ocno6bl mepmoouHamuKku

TepmonnnaMuueckass cucremMa. BHYTpEHHssSI SHEPIUs TEPMOAUHAMUYECKON
CUCTEMBI U cTIoco0bI €€ m3meHeHus. KonmuecTBo TernoTsl U pabota. BHyTpeHHss
DHEPrusg  OAHOATOMHOTO  HMACAIBHOrO  rasza. Buael  Teruionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IIydeHHUE. Y JeNbHAs TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH IPH TEILIONEPEaaye.

[lonsitue 00 aamabatHoM mporecce. llepBelii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne mepBOro 3aKOHa TEPMOJAMHAMUKHM K u3ompoueccaMm. ['paduueckas
HMHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MpOILIECCOB B TMPHUPO/IE.

TerutoBbie MamuHbL. [[pUHIMIBI AEHCTBUSA TEIUIOBBIX MAIIIMH.
[IpeoOpazoBanusi ’HEpruv B TEIUIOBBIX MainHax. KoadduumeHt mnone3noro
neiictBus temoBod MamwuHbl. llukn KapHo um ero koag¢uuueHT Mnone3Horo
AeNCTBUSL. DKOJIOTHYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpPOHCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHEI 0 CrOpaHusl, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MeHeHrne BHYTpEHHEH SHEpruu Tejla MPU COBEPIIEHHMH padOThI: BBUIET
npoOKKM W3 OYTBUIKM IOJA JEWCTBUEM CXKATOrO BO3/AyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs! (BUACOAEMOHCTPALIHS).

W3meHeHue BHYTpEeHHEN 3HEpruu (Temneparypsl) Tejaa IpH TeIuionepeaaye.

OneIT 0 aAMabaTHOMY PaCUIMPEHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUraTellsi BHYyTPEHHETO CrOPaHUsl, pEaKTUBHOTO
JBUTATEJISL.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue y1esbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn éeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue n koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTEJIbHASL BJIAXHOCTh BO3ayXa. HacelmeHHwlid map. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JAaBJICHUSI.

Teépmoe Teno. Kpucrammmyueckue n aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpucrtaiuipl. CoBpemMeHHble Martepuansl. llnaBnenue u
KpUcCTajuIM3anus. Y AelibHasl TerioTa miasienusd. Cyonumanusi.

YpaBHEeHUE TEIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHWE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOIYUYEHUSI COBPEMEHHBIX MaTEpHUAIIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUN.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HabutoieHue HarpeBaHus U MJIaBICHUS KPUCTAJUIMYECKOT O BELIECTBA.

JleMOoHCTpanust KpUCTalIOB.

Yuenuueckuu skcnepumenm, nabopamoprvie pabomol

N3mepeHrie OTHOCUTENBHOU BIAKHOCTH BO3/1yXa.

Paznen 4. JiekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
DnekTpu3anus Tell. DIEKTPUIECKUil 3apsi. [[Ba Buaa 3J€KTPUYECKUX 3apsI0B.
[IpoBOOHUKHN,  JOUANEKTPUKA U MOJYNPOBOJHHMKH. 33aKOH  COXPaHEHUs
ANEKTPUYECKOTO 3aps/a.
B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbli 3IeKTpUUECKUi 3apsi.
OnekTpuueckoe noise. HanpsikEHHOCTD 3iekTpudeckoro noss. [IpuHnun



CYIEPIIO3ULINM DJICKTPUUECKUX ToNer. JIMHUM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
TIOJISL.

PaboTa cun anekrpoctatudeckoro mosjs. [lorennuan. PazHocTs NOTEHIIMATIOB.
I[IpOBOIHUKM W AUAIEKTPUKU B JJIEKTPOCTATUUECKOM II0JIe. JludsiexTpruueckast
MPOHHULIAEMOCT.

OnekTpoéMKocTh. KoHneHcatop. DneKTpoEMKOCTh MIIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPa.

TexHuueckue yCTpOMCTBA M IIPAKTUUYECKOE MPUMEHEHHUE: DJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTpOCTaTHYECKasi 3allluTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIMUIT IEUCTBUSA DJIEKTPOMETPA.

B3auMoenicTBrE HA3IEKTPU30BAHHBIX TEIT.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTpOCTaTHYECKas 3alIUTa.

JIM3IIEKTPUKU B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT  IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAaHUSA SJIECKTPUYECKOrO TOKA.
Uctounuku Toka. Cuiia Toka. [loCTOSITHHBIN TOK.

Hanpsixkenune. 3akon Oma 71 yuacTKa 1enu.

DJIEKTPUYECKOE CONPOTHUBIICHHE. Y AEIIBHOE CONPOTUBIICHUE BEIECTBA.
ITocnenoBarenpHOE, NApAIIIENBHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoymns—Jlenma.  MomiHOCTb
AJIEKTPUYECKOTO TOKA.

DIIEKTPOJABIKYIIAS CUJIA U BHYTPEHHEE COMMPOTUBJIEHUE HCTOYHUKA TOKA.
3akon OMa J1J1s1 MOJTHOM (3aMKHYTOM) AekTpudeckoit renu. KopoTkoe 3ambikaHue.

ONEKTpOHHAsT  MPOBOJMMOCTh  TBEPABIX  METAJUJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS METAIJIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas 51 MpUMECHAas MPOBOJUMOCTD
oJIynpoBoIHUKOB. CBoMCTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEKTpUYECKM TOK B pAacTBOpax M pacIulaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS AUCCOLMALUS. DIIEKTPOIU3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: aMIIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OJJIEKTpOHArpeBaTelIbHbIE MHpPHOOpHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHS], BAKYYMHBIN THOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN JHO/, TAIbBAHHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HalPSDKEHHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIWIMHIPUYECKUX IPOBOAHUKOB OT JIIMHBI,
IIJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuraa.

CMmelanHOE COeIMHEHNE TPOBOAHHUKOB.

[Ipsmoe W3MEpEeHHE >SIEKTPOIABIKYIIEH Ccuibl. KOpOoTKoe 3aMblKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBo# pa3psn v MPOBOAUMOCTB BO3yXa.

OnHOCTOPOHHSS MPOBOAUMOCTbD THOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHue cMEaHHOTO COEAUMHEH NS PE3UCTOPOB.

W3mepeHne 3JIEKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKA W €r0 BHYTPEHHETO
COIIPOTHBIICHUSI.

Habmronenue snextponusa.

MesknpeaMmeTHble CBSI3U

Nzyuenne xkypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcamMud MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4HbI (akT, rumnore3a, Quanyeckas BETUUYMHA, 3aKOH,
Teopusi, HaOJIOEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runepboia, uX rpaQuKd U CBOMCTBA, TPUTOHOMETpUYECKHE (PyHKINU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCH KOOPJIHUHAT, CII0KEHNE BEKTOPOB.

buonocusa: mexaHnyeckoe IBWXKEHHE B KMBOM mpupojae, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHM3MOB (BUbI TEIUIONEPENAUU, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJE.

Xumusi: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI MACCa, TETJIOBBIE CBOMCTBA TBEPABIX TEN, ) KUAKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTHYECKAS  JTHCCOLMALMA,
raJibBaHUKa.

l'eocpaghus: BIaxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABUKEHUNA C HCIIOJIB30BAHMEM MEXAHHU3MOB,
y4€T TpPEHUS B TEXHHMKE, MOJIIMIIHUKH, HCIIOJIB30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCca B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTATEllb BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOI XOJIOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allluTa, 3a3€MJIEHHUE 3JIEKTpOnpuOOopoB,
KCEPOKC, CTPYMHBII IIPUHTED, AJIEKTPOHArpeBaTEbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. JjekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoMaZHUMHAA UHOYKUUS

[ToctostHHBIE MarHuThL. B3auMo1eicTBHE MMOCTOSTHHBIX MAarHUTOB. MaruuTHoe
rose. BeKTop MarHuTHOM MHAYKUIMU. [[puHIUIT CyIIepIIo3uIIMu MarHUTHBIX MTOJIEH.
JIuaum MarHuTHOM uWHAyKinuu. KapThHa JMHUM MarHUTHOM WHIYKIIMU TI0JIs
INOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ MPOBOJHHUKA C TOKOM. KapTMHa JMHUNA WHIYKIUU
MAarHATHOTO TOJISI JJIMHHOTO IIPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOIyJb U HaIlpaBieHUE. J[BUKEHUE 3apSKEHHON YaCTHUIbI
B OJJHOPOJIHOM MarHuTHoOM mnosje. Pabora cunsl JIopeHna.

SBneHHE DJIEKTPOMArHUTHOM HMHAYKIMHU. [IOTOK BekTOpa MAarHUTHOU
VHIYKIUU. OJIEKTPOJABHXKYILNAsl CHJIAa HWHIAYKIUU. 3aKOH SJIEKTPOMAarHUTHOMN
nHaykuuu @apanes.

BuxpeBoe aekTpuuecKkoe ImoJie. OJEKTPOABMKYINAS CHJIA HHIAYKIHH B
IIPOBOJAHUKE, IBWKYILEMCS IIOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM II0JI€.

IIpasuio Jlenna.

NHOyKTUBHOCTh. SIBJIEGHHME CaMOMHIYKLIMHU. OJEKTPOJBIKYIIAs Cuia
CaMOMHIYKIUU.

DHeprus MarHUTHOTO ITOJISI KATYIIKHU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckue YCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIC
MAarHdThl, JJEKTPOMATHUTHI, JJIEKTPOIABUraTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

JIMHUM MHYKIIMA MAarHUTHOTO TIOJISI.

B3anmoneiicTBre 1ByX POBOJHUKOB C TOKOM.

Cuna Ammepa.

Jenctue cuiibl JIopeHIa Ha HOHBI AJICKTPOJIUATA.

SIBneHue 3eKTPOMArHUTHON UHAYKIIUH.

IIpasuio Jlenna.

3aBUCHUMOCTbD AIEKTPOABUKYIIECH CUJIbI HHAYKIUU OT CKOPOCTH U3MEHCHUS
MarHuTHOTO MOTOKA.

SIBrieHME CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

HccnenoBanue 1eMcTBUS MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

UccnenoBanue siBiEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KO1€0AHUA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHHWYECKHE  KojeOaHUs.
["apmonnueckue konebanus. [lepuon, wactora, ammnutyna u (asa KojaeOaHUM.
[IpyxuHHBIM MadATHUK. MaTeMaTU4eCcKu MasiTHUK. Y pPaBHEHUE TapMOHHUYECKHUX
kosneOanuil. [IpeBpallieHne s3Heprun Mpu rapMOHUYECKUX KOJIeOaHUsX.

KoneOarenbublit KOHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KojieOaHUs B
UJCANTbHOM KOJIEOATEIbHOM KOHTYpEe. AHAIOTUS MEXAY MEXaHWYECKUMH H
ANEKTPOMATHUTHBIMU KoJieOaHussMH. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUM B UJI€ATHbHOM KOJIE0ATEIIbHOM KOHTYDE.

[IpencraBneHue o 3aTyxaroluX KojeOaHUsAX. BeIHyX/IeHHbIE MEXaHUUECKHE
KojeOanus. Pezonanc. BbIHYKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOAHMSL.

Ilepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA W
HaIPSHKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya U MOTpeOICHUE IEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kynbrypa
HCTIOJIb30BaHUs dJIEKTPOIHEPIUH B IOBCETHEBHOM KU3HMU.

TexHu4yeckne yCTpoHMCTBAa M IMPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAN
3BOHOK, T'€HEPATOP IIEPEMEHHOI0 TOKA, IMHUHU dJIEKTpoIIepesay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOATEIbHONW CHUCTEMBbI (NIPY>KUHHBIA WA
MaTEeMaTUYECKUI MAsITHUK).



Hab6nronenue 3aTyXaromux KoJaecOaHmii.

HccnenoBanue CBONCTB BBIHY X ACHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OO/IHBIE PJIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKa U HANPsDKEHUS] OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb IMHUU 3JIEKTPOIIepEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnepoBanue 3aBUCMMOCTH NEPHOJA MajbIX KoJIeOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIEMH U3 MOCIIEI0BATEIBHO COCIMHEHHBIX
KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpoMaHUMHbLE 60JIHbL

MexaHnueckue BOJHBI, yCioBUsL pacnpoctpaneHus. llepumoa. CkopocTtb
pacripocTpaHeHuss W JjMHa BoOJIHBL [lomepeuHble U TPOJOIBHBIE BOJIHBI.
HNuTtepdepenius u audpakiiis MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bwicota Tona. TemOp 3Byka.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHUE, ToJsipu3anus, Audpakius,
uHaTepdepeHIusa. CKOpoCThb dJIEKTPOMArHUTHBIX BOJTH.

[IIkana >ME€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMNIBI paIMOCBA3U U TENIEBUICHUA. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBanue U pacpPOCTPAHCHHUE TOTIEPEYHBIX U TIPOOIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

Hab6nronenue oTpakeHUs ¥ IPETOMIICHHSI MEXaHHYECKHUX BOJTH.

Hab6nronenue nntepdepeHinm u 1udpakiny MEXaHHYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTATYAOU 1
JaCTOTOM KOJIeOaHUI.



HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, Iupaxius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpAMOIMHENHOE paclIpOCTpaHEHHE CBETa B
OZTHOPOJHOM cpene. JIyd cBeta. TOUeUHBIN HICTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. IlocTpoeHne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCONIOTHBIN MTOKA3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroia mOJHOTO
BHYTPEHHETO OTPaXKEHUSI.

Hucnepcus cBera. CroxkHbIM cocTaB 6emoro cBeta. L[Ber.

Cobuparoiiye 1 paccerBaromye JMH3bl. ToHKas TuH3a. POKYCHOE pacCTOsTHUE
U ONTHUYECKasl CHiia TOHKOW MuH3bI. [locTpoeHne n3o00pakeHuil B COOMPAIOIINX H
pacceuBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BETUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. WHTepdepenums cBera. KorepeHTHblIE HMCTOYHUKH.
YcnoBus HaOMIOAEHUS] MaKCHMyMOB W MHHUMYMOB B HHTEpPhEPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YCIoBUE HaOMIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
IUPPAKITIOHHYIO PEHIETKY.

[Tonsipusanus cBera.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHME: OYKH, JIyIa,
¢doroannapar, NPOEKUMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHas
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOJIMHENHOE pAaCIPOCTPAaHEHHE, OTPAKECHHE M IPEIOMIICHHE CBETA.
OnTuueckue npuodopsl.

ITonHOE BHYTpEHHEE OTpakeHne. Moenb CBETOBO1A.

HccnenoBanue cBOMCTB M300paK€HU B JTMH3AX.

Mopnenn MEKpOCKOIIa, TEJIECKOTIA.

Habmronenue narepdepeHiiuu cpera.

Hab6nronenue nudpakiuu crera.

Hab6nronenue nucnepcuu cBera.

[lomyyeHue cekTpa ¢ HOMOUIBIO PU3MBI.

[TosrydeHue criekTpa ¢ oMOIIbI0 TU(PAKIINOHHON PEILETKH.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne nokasaress NpeaoMIICHUs CTEKIIA.



HccnenoBanue cBOMCTB U300pakeHU B JIMH3aX.
Habmonenue nucnepcuu cBera.

Pazgen 6. OcHOBBI cIeNMAILHON TEOPHH OTHOCUTEILHOCTH
I'paHULIBI MPUMEHUMOCTH KJIACCHYECKON MEXaHUKU. [ocTynaTel cieruanbHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTHh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHLIAN OTHOCHUTEJIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHM U COKpALIECHUE
JUTVHBI.
DHeprus ¥ UMITYJIbC PEISTUBACTCKON YaCTULBL.

CBs13b Macchl C BHCpFHCﬁ U UMITYJIbCOM pGJIHTPIBI/ICTCKOP'I qaCTHUIBbI. 3H€pI‘I/IH
IIOKO4I.

Paszpnes 7. KBanToBas ¢pusuka

Tema 1. dnemenmul K6AHMOGOU ONMUKU

®oronsl. opmyia [lnanka cBsi3u sHEPruM GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

Otkpeitre u uccienoanue porodddexra. OnbiTel A. I'. CToneroBa. 3aK0HBI
dororddekra. YpaBHenue OinmreiiHa 11 dotorddekra. «KpacHas rpaHuna»
dotorddexra.

JlaBmenue cBeta. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpOWCTBA M MPAKTUYECKOE MPHUMEHEHHE: (POTOIIEMEHT,
doTonaTuuk, colHeuHas OaTapesi, CBETOJUO/.

Jlemoncmpayuu

®oT03(PPeKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTHHOM.

UccnenoBanue 3akoHOB BHeEMIHEro poroaddexra.

CBeroano.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHI0 o -HaCTHIL.
[Inanerapras moxens aroma. Iloctynatel bopa. M3nmydeHue U IOIVIOLICHUE
(GOTOHOB TIIpU Mepexofe aToMa C OJHOTO YPOBHS PHEpruM Ha Apyroil. Bumsl
cnekTpoB. CHIEKTp ypOBHEH dHEPIHH aTOMa BOJAOPO/IA.

BosHoBBIE cBoOVicTBa yacTull. BonHel ne bpoia. KopmyckysipHO-BOIHOBOM
Iyaanu3M.

CHOHTaHHOE U BBIHYK/ICHHOE H3JIy4YCHHE.

TexHuyeckue yCTpoucTBa U NPAKTUYECKOE PUMEHEHNE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.
OnpeneneHne JIMHBI BOJIHBI JIa3epa.
Habutoienue nMHeyaThiX CIEKTPOB U3TYUESHHUSL.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Halmtonenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeaeneHuio coctaBa pailnoaKTUBHOTO
m3nydyenus.  CpoiictBa  anb(a-, Oera-, ramMmma-usnydeHus.  BrusiHue
PaAMOAKTUBHOCTH Ha KUBBIE OPTraHU3MBI.
OtkpeiTHEe NpoTOHAa W HehTpoHa. Hykinonnas mopmens sapa [eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M3otomnsi.
Anbda-pacnaz. IJIEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacnan. [amma-
U3JIydeHHE. 3aKOH PaJMOAaKTUBHOI'O pacIaia.
DOHeprus CBA3M HYKJIOHOB B sifipe. SaepHble cuiibl. JlegekT Macchl siapa.
SnepHble peakuuu. JleneHue u CUHTES sIep.
SAnepuerit peaktop. TepmosmepHsrii cunTe3. [IpoOieMbl W TEPCHIEKTHUBBHI
AIEPHOU DHEPreTUKHU. DKOJIOTHUECKNE ACTIEKTHI IAEPHON SHEPTETHKH.
OnemMeHTapHbIe yacTulbl. OTKpPBITHE IO3UTPOHA.
MeTtoap1 HaOIIOIEHUS M PETHCTPAIH SJIEMEHTAPHBIX YaCTHIL.
OyHIaMeHTaTbHBIE B3aUMOACUCTBUS. EMMHCTBO (hrU3HUecKoi KapTHHBI MUPA.
TexHnYecKue yCTpONCTBA U MPAKTUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, siepHblil peakTop, aToMHas OoMoa.
Jlemoncmpayuu
CY€TurK HOHU3HUPYIOIINUX YaACTHUILL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanue TPeKOB 4acTHIl (110 TOTOBBIM oTorpadusm).

Paspnes 8. JiieMeHTHI aCTPOHOMUM M aCTPOPU3UKHU

OTanbl pa3BUTHSL aCTPOHOMUU. [IpuKiIagHOE U MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMHUM.

Bun 3Bé3gHoro nHeba. Co3Be3qus, SpKUe 3BE3NBI, TUIAHETBI, UX BHUIUMOE
JIBIDKCHUE.

CoaHeuHas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA U 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. [[MarpamMma «CHEKTpaJbHBIM Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCJIEIOBATSIBHOCTH. 3aBHCHMOCTL «Macca —
CBETHUMOCTB» JIJIsl 3BE3]T IJIaBHOM MOCJIEA0BaTEIbHOCTU. BHYTpEeHHEE CTpOeHHE



3BE31. COBpEMEHHBIC MPECTABICHUS O MPOUCXOXKACHUH U 3Boonun CoJiHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mieunsiii Ilyte — Hama T'amaktuka. Ilomoxenune m aBwkeHue CojHLAa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuky U kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Paz6eranue rajgakTuk.
Teopus bonpioro B3peiBa. PenukroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoii. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOB30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUHN ST ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEBEpHOro MOMyIIapHs U IPKUE 3BE3bI.

Ha6nronenus B Teneckon Jlynsl, minanet, Mneuynoro [ytu.

Oo0o01a01ICe MOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax IesITeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMUU B COBPEMEHHOM HAay4YHOU KapTHUHE MHUpPA, POJIb (U3MUECKONU TEOPUU B
(dbopMHUpOBaHUU TPEJICTABIICHUN O PU3NYECKON KapTHUHE MUPA, MECTO (U3UIECKOM
KapTUHBI MHpa B OOIEM psay COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeameTHble CBSI3H

Nzyuenne xypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPXKATEIBbHBIX MEXIIPEIMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMONIOTUU, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIM (akT, Trumnoresa, (puznueckas BETUYWHA, 3aKOH,
Teopwsl, HAOIIOICHUE, YKCIIEPUMEHT, MOJISTTUPOBAHNE, MOICIb, N3MEPCHHUE.

Mamemamuxa: pemieHHWE CHCTEMbI YPABHEHUW, TPUTOHOMETPUUYECKHUE
(GyHKIMH: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbI U UX IPOCKLIUU HA OCHU KOOpPIHUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIMH, MPU3HAKU TMOA00US TPEYTrOJbHUKOB,
ompeiesICHHUE MIOMIAIU TIIOCKUX GUryp u oobéma Tel.

buonoeus: »>mekTpuyeckwe SBICHHWS B JKUBOW TPHUPOJE, KoJieOaTEITbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUSL B KHUBOM MPUPOAE, NECUCTBUEC
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTATNINYECKON PEeIIETKH, CIEKTPATbHBINA aHAIN3.



l'eoepagus: MarHWTHBIE TIOMIOCA 3€MJIM, 3aJICKW MarHUTHBIX Py,
(dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJICKa3aHKUE 3eMIICTPSICCHUI.

Texnonocusa: nVHWUM DBJEKTpOIEpenay, TIE€HEpPATop IIEPEMEHHOIO TOKa,
AJIEKTPOJIBUTraTelb, MHAYKIIMOHHASA I1€4b, pajap, PaauoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAs ONTHKA,
CoJTHEUHas Oatapesl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «®Pu3MKa» Ha YPOBHE CPEIHETO OOIIEero
obpaszoBaHus (0a30BBIM YPOBEHBb) JOJDKHO 00ECIEYUTH JOCTHIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX M TIPEIMETHBIX 00Pa30BaTEIHHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3ybTaThl OCBOCHHS YUCOHOTO TpeaMeTa «DU3NKay JOJKHBI
OTpaXXaTh T'OTOBHOCTh M CIOCOOHOCTh OOYYalIIMXCS PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHONW BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpPUCHTAIlM{, TIO3UTHBHBIX BHYTPCHHUX  YOEXICHUW, COOTBETCTBYIOIINX
TPaJUIIUOHHBIM IIEHHOCTSM POCCHICKOr0 OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
OTBITA U OMBITA JIEATEIIBHOCTH B MPOIECCE pPealu3ali OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIFHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOro0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOH IMOZHUITMH 00YUAIOMErocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPAAWIMOHHBIX  OOIIEYEIOBEYCCKHMX  T'yYMAaHUCTHUYECKHX |
JEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPaKJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIlHH;

yMEHHE B3aUMOJICHCTBOBATD C COITUATILHBIMIA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApHOMN M BOJOHTEPCKOM JICSITEIIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUMCKOM rpak 1aHCKOU UACHTUIHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM  CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKHUX YUEHBIX B 0071aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHMS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPHEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
NESTEIIbHOCTU YUYEHOTO;

OCO3HAHME JIMTYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsl SCTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HayKe;

5) Tpy10BOr0 BOCIMTAHMS:



WHTEpPEC K Pa3NHYHBIM cdepamM TpodecCHOHATHLHON NeATeTbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM ¢ (PU3MKON M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun 1 peaii30BbIBATh COOCTBEHHBIC )KM3HCHHBIC IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMUIO M CaMOOOPAa30BaHMIO B 00IaCTH
(hbU3UKHU HA TPOTSHKECHUHU BCEH JKU3HU,

6) IK0JI0rM4eCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh JKOJOTHYECKON KYJIBTYPhI, OCO3HAHHE TJI00ATBHOIO
XapakTepa SKOJOTUIECKHUX TTPOOIeM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JSHCTBUI B OKPY KAOIIEH Cpejiec Ha OCHOBE
3HAHUSA 1IeJIeH YCTONYUBOTO Pa3BUTHSI YEIIOBEUCCTRA,;

pacHIMpeHre OMbITa JACATEIHPHOCTH JKOJOTHYECKOM HaIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUHU TI0 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UIECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOW MACSATEIBHOCTH, TOTOBHOCTH B MPOIECCE
M3y4deHUS GU3HKHU OCYIIECTBIITh MPOSKTHYIO M HCCIICTOBATEBCKYIO ACATSIBHOCTD
WHJIUBHUIYAJIHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBHS
ba3oBble JJornyecKue AeMCTBUA:
CaMOCTOSITEIbHO  (OpMYyJMpOBaTH M aKTyaJu3UpoOBaTh  IpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATH LIEJH ACATEIbHOCTH, 33/1aBaTh apaMETPbl U KPUTEPUU UX
JIOCTYDKCHUS;
BBISIBISITh  3aKOHOMEPHOCTA M MPOTHBOPEYMS B  PacCCMaTPUBACMBIX
(hUBUYECKUX SBICHUSX;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJeMbl ¢ YYETOM aHalIU3a HUMEIOIIMXCS
MAaTEpPUaAJIbHBIX U HEMATEPHATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ACATEIIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATH PUCKH ITOCIICICTBUH JIEATEIbHOCTH;
KOOPAMHUPOBATH U BHITIOIHATH pabOTy B YCIIOBHUSAX PEATHHOTO, BUPTYaAJIbLHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIILJICHUE ITPU PELICHUH KU3HEHHBIX TPOOIEM.
ba3oBble uccienoBarejbCKHe 1eCTBUA:
BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KIIFOUEBBIMU MMOHATUIAMU U METOAAMU
(bu3nYecKoi HayKH;



BJIJICTh HaBBIKAMHU y49€OHO-HMCCIICIOBATEHCKON M MPOSKTHON JCSITCIBHOCTH
B o0ylacTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB peIIeHUsl 3a1ad (PU3NYECKOTO COACpIKaHUS, MPUMEHEHUIO Pa3TMYHBIX
METO/IOB ITO3HAHMS;

BIIAJCTh BHUJAAMH JEATCILHOCTH II0 TOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpETAlNK, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3IUYHBIX y4EeOHBIX
CUTYaIIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH PU3UKY;

BBISIBIIATh TNPUYUHHO-CIICACTBEHHBIE CBS3M M aKTyallM3upoBaTh 3ajadvy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHMS], HAXOUTh apTYMEHTHI JJIS IOKA3aTeIbCTBA CBOMX
YTBEPKJICHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJ€ PEIICHHsS 3aJladyd  Pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOU
TESATETHPHOCTH, B TOM YHCIIE TIPU H3yUYCHUH (PU3UKM;

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIbIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO 0OJaCTh
KHU3HECATCIIEHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEIIaraTh OPUTHHAIBHBIC TTOAXOBI M PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmei:

BJIJICTh HABBIKAMHU TOJyYCHUS WHGOPMAIMH (PU3HIECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIBLHO OCYIIECTBIATh TOUCK, aHAJM3,
CUCTEMATHU3AIMI0 U WHTEPIPETAlUI0 HMH(DOpMAIMU pa3IUYHBIX BUIOB U (GHOpM
MIPEICTaBIICHMS,

OIICHUBATh JOCTOBEPHOCTH MH()OPMAIIHH;

UCIIOJIb30BaTh  CPEJICTBA  WMH(DOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHMI YPTOHOMHUKH, TEXHUKH O€301aCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPAaBOBBIX M ATHYECKUX HOPM, HOPM HWH()OpPMAIMOHHON
0e30MIacHOCTH;

CO3/71aBaTh TEKCTHl (PU3MUYECKOr0 COJACpKaHWS B Pa3NUYHBIX ¢opmarax c
y4ETOM HazHAYCHUS HHPOPMAIIUH | TIEJICBON ayTUTOPUH, BEIOMpAs ONTHUMAIIBHYIO
(dhopMy TIpeICTaBIICHHS U BU3yaJTH3aIHH.

KoMMmyHuKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eiiCTBUA:
OCYIIECTBJISATH OOIIEHUE Ha YpoKaX (PU3UKHU U BO BHEYPOUHOU JIEATEILHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyalldd W  CMATYATh
KOH(DITUKTBI,



Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
SA3bIKOBBIX CPEACTB;

MMOHMMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBEIOMPATh TEMAaTHUKy W METOABI COBMECTHBIX ACHCTBUU ¢ YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOr0 WICHA KOJIJICKTUBA,;

MPUHUMATh €M COBMECTHOM  JI€ATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUA MO €€ JOCTHMKCHHUIO: COCTABJATH IUJIAH JICMCTBUMH,
pacupenensaTh poiau ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOU padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXKJIOTO YUaCTHUKA KOMaH bl B OOIIIHi
pe3yJabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeyiaraTtb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IIOBEJACHUE B Pa3JIMYHBIX
CUTYaIHIX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKECHNE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranmnzanusi:

CaMOCTOSITENIbHO OCYIIIECTBIISATh MO3HABATENIBHYIO JESTEIBHOCTh B 00JacTH
GU3MKN W acCTPOHOMHH, BBISBISTH MPOOJIEMBI, CTaBUTh U (OPMYyIUPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs PACUYETHBIX U KauE€CTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS MPAKTUIECKONW paObOThI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U NIPEANOYTEHUIA;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

paciiipsaTh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHI;

7eNiaTh OCO3HAHHBIN BBHIOOP, apTyMEHTUPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a peleHue;

OLIEHUBATh MPUOOPETEHHBII OIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO HPYAULMH B 0OJACTH
(U3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHATbHbII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBHI B ACSITEIHLHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIa/JE€Th  HAaBBIKAMU  [IO3HABaTEIbHOM  peQUIEKCMM KAk  OCO3HAHMS
COBEpLIACMbIX JEHCTBUI M MBICIUTEIBHBIX TMPOLIECCOB, HMX pPE3YyJIbTaTOB U
OCHOBAHMUM;

MCIIONIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLICHKH CHUTYaIliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHHS IO HX
CHIDKECHHUIO;

MPUHUMATh MOTHBBI W apPryMEHThl JPYTUX IMpU aHaIU3e pe3yJbTaTOB
JeSITeIbHOCTH;

MIPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTUX IPH aHAIW3E pPe3yJIbTaTOB
TeSTEILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKH.

B mpotiecce 1oCTXEHUS IMYHOCTHBIX PE3YIbTATOB OCBOCHHUSI POTPAMMBI 110
bu3uKe IS YpOBHS CpelHEro ooOmero oOpa3oBaHus Yy OOydaromMxcs
COBEpUICHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, MpeAnoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUSs, BKIFOYAIOLIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEpEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIIOCOOHOCTh aJIallTUPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO LIEJIU U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh HUCXOJs M3 CBOHUX
BO3MO>KHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
ApYyTUX, YYUTBIBATh €ro TpPH OCYIIECTBICHUH OOIICHHs, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOUAOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xoHIiry 00yuenus B 10 kjiacce nmpeaMeTHbIC PE3yIbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTHH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOYKA, HHEPIIUAIbHAS CUCTEMa OTCUYETa, aOCOIOTHO TBEPIOE TEIIO,
UJICUIbHBIN a3, MOACIU CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUHN PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHMS BEILIECTBA U



3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBU>KEHHUE,
CcBOOO/IHOE TIaJICHUE TeJl, JIBMKEHHE IO OKPYKHOCTH, MHEPIHS, B3aUMOJCHCTBUE
tel, auddy3us, OpPOyYHOBCKOE ABMIKCHHE, CTPOCHHE JKHIKOCTEH W TBEPJIBIX TEll,
n3MeHeHHne 00BbEMa Ten TpH HarpeBaHWM (OXJIAKICHUH), TCTUIOBOE PaBHOBECHE,
WCHapeHne, KOHJACHCAIWS, IUIABIICHUE, KPUCTAIUIM3AIMUSA, KHUIIEHHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a IIPU €r0 HArPEBAHWHU B 3aKPBITOM COCYE,
CBSI3b MEX]y MapaMeTpaMu COCTOSIHUS ra3a B M30IPOoIEeccax, dJICKTPU3alus Te,
B3aMMOJICHCTBUE 3aPSJIOB;

OTMCBHIBATh MEXaHWYECKOE JBMIKCHHE, HUCIONb3ysd (U3UUYSCKHE BEIUYUHBIL:
KOOpJIMHATa, IyTh, NEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHia,
MMIYJIbC TEJIa, KHHETUYECKAsl SHEPrus, MOTCHIIMAIbHAS SHEPrUsl, MEXaHUYECKas
paboTta, MexaHWYecKass MOIIHOCTh, IPU OINHCAHUU IIPABHJIBHO TPAKTOBATH
(U3UYECKUl CMBICT HCIIONB3YEeMbIX BEJIMYMH, UX OO0O3HAUCHUS M EIUHUIIBI,
HaxOJUTh (HOPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3WUYECKYIO BEIUYUHY C APYTHMH
BEJIMYMHAMU,

OIUCHIBATh M3YUYECHHBIC TEIUIOBBIC CBOMCTBA TEJ W TEIUIOBBIC SBIICHUS,
WCIIONB3YS (HU3WYECKHe BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpeaHss
KWHETUYECKAsi SHEPryus XaOTHUYECKOrO JBWKECHUS MOJICKYJ, CPEIHEKBAIpaTUUHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KO3(PGULIMEHT MOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENsl; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYECKUH CMBICI HCIOJIB3YEMbIX BEIMYHH, HX
0003HAYCHUS W CIWHHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GUBUYECKYIO BETMYHHY C IPYTHMH BETHUYUHAM;

ONKMCBHIBATh U3YUYEHHBIC AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKHE
sBJICHUS (TIPOLIECCHI), UCMONB3Ys (PU3NUECKUE BEIUYUHBL: AJIEKTPUUYECKUIN 3apsi,
BJICKTPUYECKOE T0JIE, HANPSHKEHHOCTD MOJIS, MOTCHIMAN, Pa3HOCTh ITOTCHIINAJIOB;
IPpH  OINHCAHWUU TPABWIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HCIOJIb3yEeMbIX
BEIIMYMH, WX OOO3HAYCHHsI M CIAWHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
TaHHYI0 GU3UYECKYI0 BEIMYHHY C APYTHMH BEIHINHAMY,

aHaJIU3UPOBaTh (PU3UUYECKUE IPOIICCCHl M SIBJICHUSI, MCIOJIBb3Ys (DU3NUECKUE
3aKOHBI ¥ IIPUHIMIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akons HetoTOHa,
3aKOH COXPaHCHHUS MEXAHUYECKOM OJHEPIruH, 3aKOH COXPaHEHHS HMITYJIbCa,
MPUHIUIT CYNEPIO3UIAA CWJI, MPUHLIHUI PABHONPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYID TEOPHUID CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOM SHEPTUHU TEIJIOBOTO JBHMXKEHHS MOJIEKYJI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJIMHAMMKHU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyiloHa, mpu 5TOM pa3iauyaTh CJIOBECHYIO
(GhOpMyYIHUPOBKY 3aKOHA, €r0 MaTeMAaTHYeCKOE BBIPAXCHHE M YCIOBUS (TPaHUIIHI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBHUS MAIIMH, TPHOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3inyaTh YCIOBHs UX 0€30MaCHOIO MCIOJB30BaHUS B MIOBCEIHEBHOM
KU3HU;

BBINIOJHATh HKCIEPUMEHTH IO MCCIEJOBAHUIO (U3UUYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAHUEM HPSIMBIX U KOCBEHHBIX H3MEPEHHM, MpH 3TOM
dbopMyaupoBaTh MPoOIEMy/3a/1ady U THIIOTE3y YICOHOTO SKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUS, POBOIUTH ONBIT 1 (POPMYITHUPOBATH
BBIBO/IBI;

OCYIIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MMOIPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHUN, NMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoBaTh Pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (PM3UUYECKUX BETUYNH B BHUJIC
TabyuIl ¥ TpauKOB, 1eJaTh BEIBOBI MO Pe3yabTaTaM HCCIEIOBAHNUS;

coOroaTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUMN B
pamMKax y4eOHOro SKCHEpUMEHTa, Y4eOHO-HCCIEeNOBAaTENbCKOW W IPOEKTHOM
AESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBaHHUS;

pemiatb pacy€THblE 3aJayd C SBHO 3aJaHHOM (PU3MYECKOH MOJEIbIO,
UCIOJIB3YS (PU3MUECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJ1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIBI,
HEO0OXOaUMBIC NIl €€ peIIeHHs, MPOBOJUTH Pacu€Thl U OICHUBATh PEAbHOCTD
MOJTy4YE€HHOTO 3HA4YCHUS (PU3UUECKON BEIIMUNHBL

peliaTh KaueCTBEHHBIE 337aUi: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPECUNBYIO
LENOYKY PacCyX JACHUA C OMOpOM HAa HM3YyUYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH H
¢buznueckue sBICHUS;

MCTIOJIH30BATh MIPU PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAIIHOHHBIE
TEXHOJOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIMA U TPEICTABICHHUS
yu4eOHOH M Hay4HO-NOMYJSApHOM HH(POpMallMU, TOITYYEHHOM W3 Ppa3InyHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMALINIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, 00BCHEHUE IPOLIECCOB OKPYKAIOILIEr0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PM3UKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHrss 0O€30MACHOCTH TPH OOpAllEeHUH C MPUOOpaMH U TEXHHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKpYXKalolleH cpene;



paboTaTh B Tpynmne C BBINOJHEHUEM PA3JIUYHBIX COLUAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBLHO PACIPENCNITh OOS3aHHOCTH H
IJIJAHUPOBATh AECATEIbHOCTh B HECTAHAAPTHBIX CUTyallUsAX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K koHiry o0yuenus B 11 kjiacce nmpeaMeTHbIC Pe3yIbTaThl Ha 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTMWA, B MPAKTUUYECKON IEATEIBbHOCTH JIFOJCH, LIEJIOCTHOCTh M E€JUHCTBO
bu3nyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYCHHBIX (U3UYECKUX MOJIEIeH:
TOYEYHBIN PIEKTPUUECKUN 3apsill, JIy4 CBETA, TOUCUHBIM UCTOYHUK CBETA, SiACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sJipa MpU pelieHud (U3NUIECKUX
3a/1ay;

pacmo3HaBaTh (pU3MUYECKHE SIBJICHUS (TIPOIECCHI) W OOBSICHATHh X HAa OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKHU M KBAHTOBOUW (PUBHMKU: 3JIEKTpUUECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHATOB, JJICKTPOMAarHUTHAas WHAYKLHS, JEWCTBUE MAarHUTHOTO MO Ha
MPOBOJTHUK C TOKOM U JBWXXYUIUHCS 3apsijl, JIEKTPOMArHUTHBIC KOJI€OAHUS U
BOJIHBI, TPSMOJMHEHHOE pacClIpOCTpaHEHHWE CBETa, OTpPaXKEHUE, MPETOMIICHUE,
uHTepdepeHius, audpakus © MOISIpHU3alus CBETa, JUCIEPCUS CBETa,
dhoroanekTpudeckuit 3QdexT (hoToaddeEeKT), CBeTOBOE JaBJICHHE, BOZHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aroMa BOJOpPOAA, €CTECTBEHHAas U HCKYCCTBEHHAas
PaIMOAKTUBHOCTD;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKUE, ANEKTPUYECKYI0  TPOBOAMMOCTH  Pa3IMYHBIX  Cpel) |
AIIEKTPOMATHUTHBIC SIBJICHUS (TIPOIECCHI), UCTIONIB3Ys (PU3NUECKHUE BETNINHBI:
AIIEKTPUUYECKUH 3apsili, CUJla TOKA, SJIEKTPUUECKOE HAMIPSYKEHUE, DTIEKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIUANIOB, AJEKTPOJBIKYIIAs cuiia, paboTa TOKa,
MHIYKIIUS MArHUTHOTO MOJIsA, cujla Ammnepa, cuiia JlopeHna, HHIyKTUBHOCTh
KaTYILIKU, SHEPTHSI JIEKTPUUECKOTO0 ¥ MAarHUTHOTO TOJIEH, IEPUO U YACTOTA
KojeOaHnii B KoJieOaTeIbHOM KOHTYpE, 3apsi W CWia TOKa B TIpoOIecce
TapMOHUYECKHX JJIGKTPOMArHUTHBIX KojeOaHWi, (OKYCHOE pacCTOSHUE W

ONTHYECKAasi CHJIa JIUH3bI, IPU ONMUCAHUU MTPABUIHLHO TPAKTOBATh (DU3NUECKUN
CMBICIT HCIIOJIb3YEMbIX BEIUYMH, HMX OOO3HAYEHUS U CJAMHUIIbI, YKa3bIBaTh
dbopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMU BEJIMUMHAMU,

OMNUCHIBATh HU3YYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HUCIOJIb3Ys

(U3UYECKUEe BETUYHHBL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U

4acTOTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA, TIEPUO]] MTOTypaciajia, SHEPTusi CBIA3U



aTOMHBIX SIJIep, TPU OIMCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAUYEHMs] U E€IUMHUIBI, YKa3blBaTh (HOPMYIIBI,
CBA3BIBAIONIUE JIAaHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEJIMYMHAMM,
BBEIYHMCIIATH 3HAUCHUE (PU3HUECKON BETNYNHBI,

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHHS, UCIONIB3YS (HU3UICCKUE
3aKOHBI ¥ MPUHLMIBL: 3aK0H OMa, 3aKOHBI MMOCIEA0BATEILHOIO U MapalIeIbHOTO
COCMHEHUs TPOBOJHUKOB, 3akoH Jkoyns—JIeHla, 3aKOH SJIEKTPOMATHUTHOM
MHJYKINY, 3aKOH MPAMOJIMHEHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHeHHE ODWHIITEHHa ans (oTodrddekra,
3aKOH COXPAHEHUs JHEPryuU, 3aKOH COXPAHEHMSI UMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsa, 3aKOH COXPAHEHUs MacCOBOrO 4HMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, IpU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

OTPENIEIIATh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TIOJIsI TPOBOAHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHua;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 10 HWCCJICAOBAHHWIO (PU3WYECKHX SIBICHUN U
MPOLIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN: MPH 3TOM
dhopMyHMpoBaTh IpoOIEeMy/3a1a9y U TUIOTE3y YUeOHOI0 SKCIIEPUMEHTA, COOUPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUS, TPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IBL;

OCYIIECTBJISATH MPSAMbIC U KOCBEHHBIC M3MEPEHUS (PU3NUYECKUX BEIMYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHHUS U HUCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUM;

HCCIIEI0OBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMYHUH C UCIIOJIH30BAHUEM MPSIMBIX
M3MEPEHUN: TPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATh pPE3YJIbTaThI
MOJIYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BUJIE TaOiHIl U TpaduKoB,
JenaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIEI0BaHUS,

coOmo1aTh MpaBwiia 6€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUNA B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEICKON W IMPOCKTHOU
JESATEIHbHOCTH C HMCTOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOIO
000pyIOBaHHUS;

pemiaTh pacu€THble 3a7a4d C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIIOJNB3Ysl (PU3UYECKHE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PUBUYECKYIO MOJIENb, BBIACIATh (GU3HMUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOoAMMBIC I €€ PEIIeHUs, MPOBOJUTh PAacu€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MICCKOU BEIIMUNHBI,



peniaTh Ka4eCTBEHHbIE 3a/1a4d: BBICTPAUBATh JOTHYECKU HEMPOTUBOPEUUBYIO
LIEIIOYKY PACCYKICHUH C OMNOpOM Ha WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznueckue sBICHUS;

MCIIOJIb30BAaTh [IPH PELLICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE HH(OPMaLIMOHHbIE
TEXHOJIOTMH JUISl IIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNNA U MPEACTABICHUS
y4eOHOM W HAyYHO-TIOMYJSApHOW HWH(MOpPMAIUK, TMOIYYECHHOW U3 Pa3InIHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyI0 HH()OPMAIIUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBHUS WX 0€30MacCHOTO MCIOJIB30BaHUS B TIOBCETHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHUE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PM3HKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHnss 0€30MACHOCTH TPHU OOpallEeHUH C MPUOOpaMH U TEXHHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTrO
IIOBEJICHUSA B OKPYXKAIOIIEeH Cpene;

paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYMIBL, PAMOHATBHO pACIPEACTATh OOS3aHHOCTH H
IIJIAHUPOBATH JESTEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLICHUBATh
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pACCMaTpUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosanuecTBo yacoB JIEKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/m P Kourpoabubie | IlpakTuyeckue (ucpp )
nporpaMmal Bcero o0pa3oBare/ibHbIE
padoThI padoTsI
pecypchbl
Paznen 1. DUSUKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bubmuoreka [IOK
1.1 ®u3nKa 1 METO/Ibl HAYYHOTO [TO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmuoreka [IOK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
22 Hutanka / https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
2. 1 1
3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 https://m.edsoo.rw/7f41bfT2
Hroro no pazneny 18

Pasnea 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJUHAMHUKA

11 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 1 bubnnorexa [IOK
' TCOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
32 O 10 1
CHOBBT TCPMOAHHAMUKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubnnoreka LIOK

®a30BbIe IEPEXO/IbI

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

Hroro no pazneny 24
Pa3nen 4. JJIEKTPOJUHAMUKA
bubmuoreka [IOK
4.1 C) 10
fleKTpocTatira https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIM ek TprdecKuit TOK. Toku B 2 bubnmnorexa [IOK
' Pa3IMYHBIX CpeIax https://m.eds0o.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOBIIO 68

I[TPOTPAMME



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

11 KUIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaunmMeHnoBaHue pa3ae/ioB ¥ TeM uudposbie
Ne o/ P Kontpoasnsie | IlpakTtnyeckue (itpp )
NPOrpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThbI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
L1 MarunuTtHoe 1oJie. DJIeKTPOMarHuTHas 1 | 3 bubnuoteka [IOK
) WHIYKIHAS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHu4ecKkue v 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [IOK
) KoJIcOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHU4YeCKHE U DIIEKTPOMATrHUTHBIE 5 1 bubnmnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢c
bubmuoreka [IOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUUA OTHOCHUTEJIBHOCTH
11 OcHOBBI crieLIMaIbHON TEOPUHU 4 | bubanoreka LIOK
) OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
4.1 DJIEeMEHTBI KBAHTOBOM ONTHUKHU 6 bubmmorexa [IOK

https://m.edsoo.ru/7141c¢97¢c



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

bu6mmoreka [JOK

42 4
Crpoenne aroma https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
43 A 5
TOMHOE AP0 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMEHTBl ACTPOHOMUU U aCTPOPU3UKU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o061aroniee moBTOpeHne 4 Eg{i?;;tiifgﬁmlcgk
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUME

10 KUIIACC
KosnuecTBo yacoB DJIEKTPOHHbIE

Ne JlaTa nudpoBbIie

Tema ypoka Kourpoabubie | IlpakTuyeckne p
n/n Bcero u3y4eHusi | oOpa3oBaTebHbIE

padoThI padoTsbI
pecypcsl
®usnka — HayKa O IPUPOJE.
T PP bubmuoreka [IOK
1 Hayunsle MeTobI TO3HAHMS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaoIIero Mupa
Posb 1 MecTo duznku B

) dbopMUpPOBaHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4HON KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOM IeSITEIbHOCTH JIFOAEH
MexaHu4eckoe JIBUKEHUE.

3 OTHOCUTEIHLHOCTh MEXaHUIECKOTO 1 bubmuoreka [IOK
newxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NTPSIMOTMHENHOE 1 bubnnoreka [IOK
JBUKECHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE PAMONMHEITHOE | bubnuoteka [IOK
JBIKECHHE https://m.edsoo.ru/ff0c372¢

6 CBoOogHOE majieHue. Y CKOPEHHE | bubmuoreka [IOK
¢BOOOIHOTO ITaeHUSA https://m.edsoo.ru/ff0c39¢cc
KpuBonuHneliHoe 1BUXEHUE.

. bubmuoreka [IOK
7 JIBr>KeHHE MaTepHUaIbHOM TOYKH 10 1
https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU



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

[IpyuHIAII OTHOCUTENIBHOCTH

bu6mmoreka [JOK

Kunernueckas OHCPIusia

8 lNanunes. UuepuuaibHbIe CUCTEMBI
pLIU https://m.edsoo.ru/ff0c3be8
orcyeta. [lepBbiii 3akoH HeroTOoHa
Macca Tena. Cuina. [Ipuniun
. bubmuoreka [IOK
9 Cynepro3uiuu cui. Bropoii 3akox
N https://m.edsoo.ru/ff0c3be8
HproTona aiis maTepuanbHON TOUKH

10 Tperuii 3akoH HeroToHa 11 bubnnoreka LIOK
MaTepUaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTIO TAroteHus. Cuna

bu6mmoreka [JOK
11 TspKecTH. IlepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 TpeHust. Cuia CONpOTUBIICHUS NPU bubnmnoreka [IOK
JBW)KCHUHU Tela B >)KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
ITocrymnarenbHOE U BpalaTeIbHOE

14 JBUKEHHE a0COTIOTHO TBEPIAOTO bubnmnoreka [IOK
tesa. MomenT cuiibl. [1meuo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeNa
HNMnynec MaTepuanbHOU TOUYKH,

15 CHCTEMbI MAaTEPUAJIbHBIX TOYECK. bubnmnoreka [IOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE IBUKEHUE

16 PaGoTa 1 MOIITHOCTB CHIIBL. bubmuoreka [IOK

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

MaTepuaibHOW Touku. Teopema 00
U3MCHCHUU KI/IHeTI/I‘-IGCKOI\/I’dBHepFI/II/I

17

[TorennmanpHas 3HEPTHUSL.
[loTeHumanbHas SHEPIUs ynpyro
neOpMUPOBAHHON MPY>KUHBI.
ITorennumanpHas 3HEeprus Tena
BOJIM3U MTOBEPXHOCTH 3eMIIH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHunanbHbIE U
HENOTEeHUMaIbHbIE CUIIbL. CBS3b
paboThl HENOTEHIMAIIBHBIX CHJI C
VU3MEHEHHUEM MEXaHUUECKON DHEPTUHU
CUCTEMBI TeJI. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPIUH

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

19

JlaGopaTtopHnas pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUHU Teja Ha MPUMepe
pacTsDKEHUS] PE3UHOBOTO JKIyTay

20

KonTponbHas pabota 1o reme
«Kunemartnka. JluHamuka. 3aKOHbI
COXpPaHEHHUS B MEXAHHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOM
TeopuH. BpoyHOBCKOE IBU>KEHHE.

Ticppysus

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUXKEHUS U
B3aMMOJCHCTBHS YaCTHI] BEIISCTBA.
Mopenu cTpoeHus Ta30B, KUJAKOCTEN
1 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. Konnuectso
BeiecTBa. [locrostnaas ABoraapo

24

TermoBoe paBHOBecue. Temmeparypa
u e€ uzmepenue. lllkamna remmeparyp
Ienncus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AOcomoTHas TeMIeparypa Kak Mepa
CpelIHEN KHHETUUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["a30BbIE 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TapaMeTPAMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay

29

H3omporeccsl B UeaIbHOM ra3e u
ux rpaduueckoe npeacTaBieHUuE

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

30

BnyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
cnocoOb! e€ n3mMenenus. Konuuectro
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHUsl OJHOATOMHOIO UJI€ATIbHOTO
rasa

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

31

Bu el Teronepenauun

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TEMI0EMKOCTh BEIIEeCTBa.
KommuecTBo TemoTel npu

bubmuoreka [IOK
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. AauadbaTHbIid
porece

[IepBblii 3aKOH TEPMOAVMHAMUKY U

bu6mmoreka [JOK

33
€ro NPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs nporieccoB B
34 npupoje. Bropoi 3akoH bubmorexa [TOK
PHPOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKH
35 [Tpunnun nevictus u KIT/] bu6mmoreka [JOK
TETIJIOBOM MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukin Kapno u ero KI1/]
37 DKOJIOTru4ecKue mpoodIeMbl
TEIUIOPHEPTeTHKHI
O06o06marmuii ypok
HHAroLut Yp bu6mmoreka [JOK
38 «MonekynspHas ¢puznka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbhas pabota o teme
39 «MonekynspHas puznuka. OCHOBBI bubamorexa LIOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue U KOHAECHCALUS. bub6numoreka [IOK
Hcnapenune u kumnenne https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEJIbHAS
. bubmuoreka [IOK
41 BJIQXKHOCTH BO3yXa. HachIeHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucramimyueckue u
amopHbIe Tera. AHU30TPOIUS
. bubnuoteka [IOK
42 CBOMCTB KpHCTAILIOB. JKuakue

Kkpuctaiibl. CoBpeMeHHbIE
MaTepHaIbI

https://m.edsoo.ru/ff0c65{0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InaBneHne u KpucTaIM3anys.

bu6mmoreka [JOK
43 VYV nenpHas TEILIOTA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numanus
bubmuoreka [IOK
44 YpaBHeH#HE TEII0BOro OagaHca
p https://m.edsoo.ru/ff0c6820
DIIEKTpHU3AIUS TSN, DISKTPUICCKAN
45 3aps pI[Ba BU/JIA DJICKT queCKI/Ix bubmmorexa [IOK
PAA. s p https://m.edsoo.ru/ff0c6bee
3apsi/ioB
[IpoBoHUKH, TUAIICKTPUKH U
46 H(I;)JI TIPOBOTHUKHU 3agH bubmorera HOK
YHPOBOA ' https://m.edsoo.ru/ff0c6bee
COXpaHEHHUS IEKTPUIECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKoH
. . bubmuoreka [IOK
47 Kynona. Toue4Hslii 3JIeKTpHUYECKUI
https://m.edsoo.ru/ff0c6ced
3aps
Hanpsik€HHOCTB 3JIEKTPUYECKOTO
43 nons. [puHumn cynepno3uuuu bubnuoreka [IOK
3IIEKTPUYECKUX TToNen. JInHun https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
Pabota cui aeKTpocTaTuIecKoro
49 noJist. [lorenmuan. PazHocTb bubmorera HOK
' . https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
[IpoBOHUKY U AUICKTPUKH B
poBoa A P bubmuoreka [IOK
50 3JIEKTPOCTATUYECKOM I10JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTh
. bubmuoreka [IOK
51 OnekTpoéMkocTb. 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
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJEHCAaTOpa. JHEprus
3apsHKEHHOTO KOHACHCATOPa

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

53

JlaGopaTopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpuHUMI 1€MCTBUS ¥ IPUMEHECHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnrmapara, CTpyHHOT0 IpHHTEpA.
DINeKTpOoCcTaTUUYECKast 3aIUTa.
3a3eMiIeHHe JIEKTPOIPUOOPOB

55

DNEeKTPUYECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHuA. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusinenue. 3akoH Oma ist
ydacTka enu

56

[NocnenoBarenpHOE, MTapauIeabHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOJIHUKOB. JIabopaTopHas
pabora «/3ydyeHue cMenanHoro
COCJTMHEHUS PE3UCTOPOBY

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PabGoTa 1 MOIITHOCTB 3JIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3axoH Oma 1)1 MOJTHOM (3aMKHYTOI)
anekTpuyeckoil nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJ1C ucTouHMKa TOKA U
€r0 BHYTPEHHETO COIPOTUBIICHHSD

0.5

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

59

DNeKTpOHHas IPOBOJAUMOCTh
TBEP/IBIX METAIIOB. 3aBUCUMOCTb



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

COIIPOTUBIICHHS] METAJIJIOB OT
temrieparypbl. CBEpXIpPOBOIUMOCTD

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBoiiCTBA 2JIEKTPOHHBIX ITyYKOB
[omynpoBoiHUKH, X COOCTBEHHAs

61 Y IIPUMECHAs IPOBOIUMOCTb. bub6numoreka [IOK
CaoiicTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoaAHHKOBEIE TPUOOPHI
DNEeKTpUUECKUN TOK B paCTBOpPax U

6 pacIiaBax 3JIEKTPOJIUTOB. bubnnorexa LIOK
DIEKTPOTUTHYECKAS TUCCOIMALINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHBIN U bubnnoreka LIOK
HECaMOCTOSITENbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [lnazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubnnoreka LIOK
npuMmeHeHue. [IpaBuiia TeXHuKH https://m.edsoo.ru/ff0c86fc
0e30IacHOCTH

65 O06o06marmuii ypok bubmmorexa [JOK
«INEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota o teme

66 «Qnektpocraruka. [locTosIHHbII bubnnoreka LIOK
3IIEKTPUYECKUHN TOK. TokM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeaax»

67 Pesepublii ypok. KontponasHas bubnnoreka [IOK

pabora 1o Teme "DIeKTpouHaMuKa"

https://m.edsoo.ru/ff0c8c56



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
https://m.edsoo.ru/ff0c8c56

63 PesepBHeIit ypok. O600marommii

ypok o TemaMm 10 kimacca

bubmuoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
(1]
JI:;H Tewma ypoka Bcero Konrpoapipie | - Hpakrueckue i[:;:ennﬂ :)lg[?;l;zl;:fenbnme
padoThI padoTbI pecypeni
[TocTOsITHHBIE MATHUTHI U KX

1 B3aumojercTBue. MarauTHoOE MoJIeE. 1 bu6nuoreka [JOK
Bextop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOM WHTYKLIMK
MarnuTHOE 110J1€ IPOBOJHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [IOK
B3anmoneiicTBre NpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «13yueHue

3 MarHUTHOTO I10JIs KaTyLIKH ¢ 1 1 bubmmorexa [OK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBe MarHUTHOTO NOJI HA
MIPOBOJIHUK C TOKOM. Cuita Amnepa.

4 JlaboparopHas paboTa 1 1 bubnmnorexa [IOK
«HccnenoBanue necTBus https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOT'O MarHuTa Ha paMKy ¢
TOKOMY
JlelicTBME MarHMTHOTO IOJIS HA

5 JBHKYILYIOCS 3apSKEHHYIO 1 bu6numoreka [IOK
gactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopenua

6 DJIeKTPOMArHUTHAsI UHIYKIIHSL. |

[ToTok BEKTOpa MarHUTHOMN



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

unaykiud. DJ1C uaaykun. 3aKoH
ANEKTPOMArHUTHON HHAYKIIUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sIBIIEHUS
AJIEKTPOMArHUTHON MHTYKIIUU

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

NuaykTuBHOCTE. fBIEHNE
camounaykiuu. 3J1C
CaMOMHIyKIIUU. DHEPrus
MarHUTHOTO ITOJISI KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

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

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIN
3JIEMEHTapHBIX YacTHLl,
MHIYKIIMOHHAs [1e4b

10

O606maromuit ypok «MaruutHoe
noJie. DJIEKTpOMarHuTHas
WHTYKIIHSD)

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padota o reme
«MarsurHoe 1oie.
OeKTpOMarHuTHast UHIYKIUSD

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OTHBIC MEXaHUYECKHE
KoJsieOanus. apMOHUYECKHUE
KoJieOaHus. Y paBHEHUE
rapMOHUYECKHUX KOJICOAHU.
[peBparieHue SHePruu

bubmuoreka [IOK
https://m.edsoo.ru/ff0catf06



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

13

JlaboparopHas pabora
«HccnegoBanne 3aBUCUMOCTH
nepuoja MallblX KoJaebaHui rpy3a Ha
HUTH OT JJIMHBI HUTH M MacChl
rpy3a»

14

KonebaTenbHbIi KOHTYD.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJICATHHOM
KoJIe0aTeTbHOM KOHTYpE. AHAJIOTHSI
MEXK/Ty MEXaHUUECKIUMU U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUHU B UJI€ATTbHOM
K0JIe0aTeIIbHOM KOHTYPE

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

16

[IpeacraBnenue o 3aTyXarOUmx
KosieOaHusx. BeiHyKIeHHbIE
MeXaHHYeCKHe KoJIeOaHusl.
Pe3onanc. BeinyxaeHHb1e
3JICKTPOMArHUTHBIC KOJICOAHMS

bubmuoreka [IOK
https://m.edsoo.ru/ff0cbb&86

17

[TepeMenHbIN TOK.
CuHycouanbHbI NEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U IEUCTBYIOLLIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepegava u noTpedieHue
AIEKTPUYECKON SJHEPTUH

19

VY CTpoiCTBO U IPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUUECKOTO

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



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

3BOHKA, F€HEpaTopa IePEMEHHOT0
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKHE PUCKU TIPU
IPOU3BOJICTBE IIEKTPOIHEPTUH.

20 KynbTypa ncrnosb3oBanus
3JIEKTPOIHEPTUHU B TIOBCETHEBHOM
KU3ZHU
MexaHnyecKue BOJIHBI, yCIOBUS

acripoctpanenus. [lepuos.
21 I():KoppOCTLppaCHpOCTpaieHHH u bubmorexa [OK
https://m.edsoo.ru/ff0ccas54

JTMHa BOJIHBL [lonepeunsie u
MIPOJIOJIbHBIEC BOJHBI

” 3Byk. CkopocTh 3ByKa. [ pOMKOCTH bubnuoreka [IOK
3ByKa. Boicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX

23 cBoMCcTBa U cKOopocTh. [IIkana bubmmorexa [OK
>HeKTPOMATHUTHEIX BOTH https://m.edsoo.ru/ff0ccfe0
[IpuHLIUIIBI paTuOCBs3U U

24 TeneBuAeHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus

)5 Kontponbnas pabora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamosniuHetHOE pacipocTpaHEeHHE

26 CBETa B OJHOPOJHOM CpEJIE. bubmuoreka [IOK

Todeunslii UICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

OTtpaxeHue cBeTa. 3aKOHBI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXKeHU B IUIOCKOM 3epKajie
IIpenomnenue ceera. [loHoe
)% BHYTPEHHEE OTPa’KEHUE. bubnnoreka LIOK
[IpenenbHbIN YroJl OJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKCHUS
”9 JlabopaTtopHas padota «13mepenue bubnuoreka [{IOK
[oKa3areiisd MPEeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue nzoOpaxeHuit
. bubnuoreka [IOK
30 B uH3€e. PopMysia TOHKOU JIMH3BIL.
https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «HccnenoBanue CBOMCTB
M300paKeHHH B JTMH3AX)
Hucnepcus cera. CI0XKHBIN cOCTaB
1 oenoro ceera. Llger. JlaboparopHas
pabora «HabOmroaeHue aucrnepcun
CBETa»
3 WnTepdepenmus ceeta. Judpakius bubnnoreka LIOK
cBera. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [IOK
[Tonsipuzanust ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPsI U YCTPOHCTBA
35 U YCJIOBHSI HX 0€3011acCHOTO
MPUMECHECHHUS
36 ['paHu1BI MPUMEHUMOCTH bubnnorexa [IOK

KJIACCMYECKOM MEXaHUKH.

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

[TocTynats! criennanbHON TEOPUH

OTHOCHUTEIIbHOCTH
OTHOCUTEIHLHOCTh
37 OJHOBPEMEHHOCTH. 3aMe/JICHUE bubmorexa [TOK
JIHOBP ' a https://m.edsoo.ru/ff0cfad42
BPEMEHU U COKPAIICHHUE JJTUHBI
DHeprus U UMIYJIbC
18 pensiTUBUCTCKON yacTullbl. CBs3b bubnumoreka [IOK
MacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus noKos
KonTponbhas pabora «OnTHka.
. bubnuoreka [IOK
39 OCHOBBI CIELIUATIBHON TEOpUH
https://m.edsoo.ru/ff0ct610
OTHOCHUTEIIbHOCTH
40 ®otonsl. Popmyina [Tnanka. bubnnorexa LIOK
DHeprus U UMITyJbC (PoToHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE BuG OK
41 doroaddexra. OnbiTer A. T nommoreka L1
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTordpekra. YpaBHEeHHE
. . bubnuoreka [IOK
42 OiiamreiHa 11t poTodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» porosaddexra
Hasnenue ceera. OnbiThl [1. H.
. bubmuoreka [IOK
43 JlebeneBa. XuMuueckoe eicTBHE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTBa U
44 MPaKTHYECKOE MPUMCHCHHE:

dboTo3eMEHT, HOTOIATUHK,
COJIHEYHast baTrapesi, CBETOIUO/



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

Perenue 3amay mo reMe «JIEMEHTEHI

bubmuoreka [IOK

45 KBAaHTOBOM ONTHUKK) https://m.edsoo.ru/ff0d0302
Mopnens atoma TomcoHa. OnbIThI

46 Pesepdopna o paccesHuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [manerapnas mozens atoma
bu6mmorexa [JOK

47 Hoctyxarst bopa https://m.edsoo.ru/ff0dOafa
Nznyuenune u noriomieHNe GOTOHOB

43 IIPU MEPEXO0/I€ aTOMa C OJTHOTO bu6mmoreka [IOK
YPOBHS 3HEPTrUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMICTBA YacTULl. BoJiHBI

49 ne bpoiura. Kopryckynsipao- bub6mmoreka [IOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4CHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmneiTel Pe3epdopaa mo bubmuoreka [IOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIuOaKTUBHOTO U3TyUCHUS
CsoticTBa anbda-, 6era-, raMmma-

51 u3llydeHus. Bnusnue
PaIuOaKTUBHOCTH Ha KUBbIE
OpraHu3MbI
OTkppITHE IPOTOHA U HEUTPOHA.

5 H3otomnbl. Anbda-pacna. bubnnorexa [IOK
DNEeKTPOHHBIN U MO3UTPOHHBIH Oerta- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-u3nyuenue

53 DHeprusi CBsI31 HYKJIOHOB B SIJIPE. bubnnorexa [IOK

S nepubie peakuuu. S nepHbIi

https://m.edsoo.ru/ff0d1356



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

peaktop. [IpoOeMbl, MepCIeKTUBEI,
9KOJIOTMYECKHUE ACTICKTHI SICPHOM
SHEPreTUKHU

54

DJjieMeHTapHbIe YacTUIlbl. OTKpbITHE
Mo3UTpOoHa. MeToabl HAOMIOACHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMEHTAIIbHBIE
B3auMoiercTBus. EnuHCcTBO
($u3nYECKO KapTUHBI MUPA»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro Heda. Co3pe3nus,
SIpKUeE 3BE3bI, IJTAHETHI, UX
BuauMoe asmkeHue. ConHeuHas
cHCcTEeMa

56

Comrne. CotHeyHas aKTUBHOCTb.
Nctounuk suepruu CosiHIa U 3BE3T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI IJTABHOM
MOCJIEI0BAaTEIbHOCTH. BHyTpeHHEee
cTpoenue 3B&311. CoBpeMEHHbIE
IIPEACTABIICHUS O IPOUCXOKICHUH U
sBotounu ConHIA U 3BE3]1

58

Mnineunsiii [IyTe — Hama
I'anaktuka. ITonoxxeHue u ABM>KEHUE
Coinna B I'amaktuke. I'anakTuky.
YeEpHble IBIPHI B A/IpaxX rajJakTUK

59

Bcenennas. PazOeranue rajakTuk.
Teopus bosbIiioro B3pbIBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe n3iyueHue.
Meraranaktrka

60

Hepemennsie mpo6iemMbl
aCTPOHOMUH

61

KontponbHas paboTta « 31eMeHThI
ACTPOHOMHUU U acCTPOPUIUKU»

62

O606maromuit ypok. Ponb pusuku
Y aCTPOHOMHUH B 9KOHOMHUYECKOM,
TEXHOJOTMYECKOM, COIIMATILHON 1
ITHYECKOH cepax IesaTeTbHOCTH
YyeJ0BeKa

63

O606maromuit ypok. Pois u mecto
(bU3HUKN U ACTPOHOMUH B
COBPEMEHHOM Hay4YHON KapTUHE
MuUpa

64

O6o6maromuit ypok. Poib
(bU3UYECKON TEOPUH B
(bopMHUPOBaHKUY TIPEICTABIICHUH O
(du3nyecKoil KapTuHe MUpa

65

O6o06maromuii ypok. Mecrto
(bU3HYECKOM KapTHHBI MUPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHBI ypok. MarHuTHOE 1IOJIE.
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