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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ylbTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOW MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernoJilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

BocnuraTenpHblil MOTEHIIMAN JTAHHOTO Y4e€OHOro mpeaMeTa oOecreyuBaeT
peanu3alrio CIEeAYIONUX IEJEeBhIX MPUOPUTETOB BOCIUTAHUS OOyUYaIOIIMXCSA
COO:

l. BocnuteiBaTh TpaMOTHBIX, 0Opa30BaHHBIX JIIOJIEH, TATPUOTOB CBOEH
CTpaHbl, JIIOJEH C aKTUBHON TPaKIaHCKON MO3UIMENH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTD; MPOJ0JKATh Pa3BUTUE BApUATUBHOTIO 00pA30BaHMs B IIKOJIE, BHEIPSS B
MPaKTUKY HallMOHAJIBHO- pErnoHaNbHBII KOMIIOHEHT. [TocTpoenue
0o0pa30BaTeNbHON MPAKTUKUA C YYETOM PErMOHANBHBIX, COIMAJIbHBIX TEHJICHITUH,
BOCIIUTAHUE JETEHW B JIyX€ YBaXKEHUA K CBOEW IIKOJE, TOpody, kparo, Poccun,
ucropun Poccun 1 poTHOTO Kpas.

2. [IpoBoauTh, pPaboOTy B COOTBETCTBUU C CHUCTEMOW MNPOPUIAKTUKU
0€3Ha30PHOCTU U TIPABOHAPYIICHUI HECOBEPIIIEHHOJIETHUX

3. CopeiictBoBaTh  (OPMHUPOBAHUIO  CO3HATENBHOTO  OTHOIICHUS
yyaluxcsi K CBOEH JKM3HHM, 3[0pPOBbIO, a TaKKE K JKU3HU U 3J0POBBIO
oKpyxaromux monaen, ooecneuenne B MbOY COUI Ne 1 ycnoBuii pusudeckoro,
IICUXOJIOTMYECKOT0, COLMAIBHOTO W JIyXOBHOTO KOM(OpPTa, CIOCOOCTBYIOIIHUX
COXPAaHEHHUIO U YKPEIJICHUIO 370POBbsi CYOBEKTOB 00pa30BaTEIbHOrO Ipoliecca,
(bOpPMHUPOBAHUIO  IKOJIOTHUECKOM KyJIbTYphl, WX MPOAYKTUBHOW Yy4eOHO-
MO3HABATEJIbHON JIeATEeIbHOCTH, OCHOBAaHHOM Ha pAalMOHAJIBHON OpraHu3aluu
y4eOHOro TpyJa U KyJIbType 3J0pOBOT0 00pa3a »U3HU JTUYHOCTH.

4. OpranuzoBaTh padOTy C CEMbSIMU IIKOJIBHUKOB, X POJUTEIISIMUA WU
3aKOHHBIMU TIPEJICTABUTEIIIMU, HATIPABJICHHYIO HA COBMECTHOE PEIIeHUE MPo0IemM
JUYHOCTHOTO Pa3BUTHSI JI€TEH, CO3JaTh YCIOBHUS JUIsl YUacCTUsl CEMEN ydalluxcsl B
BOCIIUTATEIBHOM  TIpOILIECCE€,  PA3BUTUS  POJUTEIBCKUX  OOIIECTBEHHBIX
0OBbeMHEHUH, MOBBIIIEHUS] aKTUBHOCTH POJUTEIHCKOIO COOOIIECTBA; MPUBIIEKATh
POIUTENBCKYIO OOIIECTBEHHOCTh K YUaCTHUIO B CAMOYIIPABIICHUH ILIKOJIOM;

5. OpranuzoBaTh TpOHOPUEHTAITMOHHYIO PAOOTY CO MKOJILHUKAMH.

6. Hcnonb30BaTh B BOCIIUTAHUU JAETEN BO3MOYKHOCTH IIKOJBHOIO YPOKa
(uHTEpaKTUBHBIE (HOPMBI 3aHITHIN)



7. BoBnekarh MIKOJBHUKOB B HMHTEPECHYKD MW TIOJIE3HYKO I HHUX
JEATEIIbHOCTh, KOTOPAs MPEAOCTABUT UM BO3MOKHOCTh CaMOPEAIN30BaThCA B HEM,
NpPUOOPECTH COIMATBHO 3HAUMMBIE 3HAHUS, Pa3BUTh B ceO€ BaXKHBIE IJISI CBOETO
JUYHOCTHOTO PAa3BUTHUSL COLMAIBHO 3HAYMMBbIE OTHOILICHHMS, TOJy4aTh OIBIT
y4acTHs B COLIMAIILHO 3HAYMMBIX JIeJIax.

CopnepkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEaU3alNKi MEXKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH TMpeaMeTramud. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEHIE,
MeTarpeIMETHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rkKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTO MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomuein. Mcmonp3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAI HUJeH, KOTOphle MOXKHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (Qu3MKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIETCS



dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (DU3MUYECKONH HAayKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢dusuku mpemmosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TEOPUH, POIU (PYH/IAMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJisl OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-JesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHu3allid YKCIEPUMEHTAIBHOU NESITEIBHOCTH O0YyUYarOIIUXCH.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
MpaKkTUYeCKux paboT. BrifeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJITaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm s>TOM oOecreunBaercs OBJIAACHHE
OOYYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHHUsSI, UCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJauyd C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PUBMYECKUX SIBIEHUH M MPOIIECCOB B OKpYyKarouen
KU3HU, TpeOyrone BblOOpa (U3MUECKOW MOJAENU HJisi CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YpOBHE CpEHEro 00111ero 00pa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
pPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWMHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKu AOMHKHO OBITH
HEoOXoauMoOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme mo (pU3NKe YUEHHUECKHX MPAKTHUECKUX Pa0dO0T U JEMOHCTPAIIMIOHHOE
o0opyI0oBaHUE.

JleMoHCcTpanluOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAaIlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW H  MPOIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYammuxci. TeMaTH4ecKhe KOMILIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMH TIEJIAMH U3y4eHUs PU3UKH B 00111eM 00pa30BaAHUU SBIISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCJIEI0BATENIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3YeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PO (PUBUKH NIJI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ady B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mmx (hHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs] pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAQJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U TMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
ONpEICNICHNS TOCTOBEPHOCTH MOJTYUYEHHOTO PE3YIbTATA;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyudenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETOo
oOpa3oBanus otBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HezeN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemeiii B mporpamMme Mo (Qu3MKe TMepeyeHb JTa0OpaTOPHBIX W
MPaKTUYECKUX pPAO0T SBISIETCS PEKOMEHIAOBAaHHBIM, YUYWUTENb JEJaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MopaenvpoBanue (u3nYECKUX SIBJICHUM M mporeccoB. HayuHble TMmoTe3bl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, UX MPOEKIUU HAa OCU CUCTEMbl KOOPJMHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE najsieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBHIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckrue YyCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHHUS IApUKa B BA3KOM )KUIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOUYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUs U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPIOTO TEIIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHAJIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas JHEPIUs YyIpYro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast U3NKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aMMOJICHCTBUSL 4YacTULl BellecTBAa. MOJEnu CTPOEHHUS Ta30B, KUIAKOCTEW U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B WaeadbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAaIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTpUpYIOIIas IPUPOY AABJIEHHUS ra3a Ha CTEHKH COCYya.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMEeTPaMU COCTOSTHUSL Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  WACAJIBHOIO  raza. Buuael  Teruionepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPrUM Tela MPU COBEPIICHUH PaOOTHI: BBLIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHUS COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpanus KpuCTaIoB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuka
OnexTpuzanus Tell. OJeKTpUuYecKud 3apsn. JIBa BuIa 3IIEKTpUYECKHUX
3apsa0B. IIpOBOAHMKM, OUAJIEKTPUKH U TMOJIYHNPOBOAHUKU. 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYNEPHO3ULHN DIEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anMopenicTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSTHUASI MEXAY HUMH U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHMUS JJIECKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIM
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTEIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMIMHAPHUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHnne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, runepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsh Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeN, >KUAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, J3JIEKTPOJMTHYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossHHble  MarHuThl.  B3aumMojeicTBHE  NOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOMN
WHYKIIMH TOJISI TOCTOSSHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHUH WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [|BH>KEeHHE 3apsHKEHHOW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIXKYIAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnekrpuueckoe IMoje. DIEKTPOABMXKYIIAs CHJIA WHIYKIUM B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUSA
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKEHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTMYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpod3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb TMHUY 3IEKTPONEPENAYU.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HUccnenoBaHnne TMEpEeMEHHOT0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u 1uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
untepdepenius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

HabGmronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMHA.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MoJspu3anus, Tudpakius, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonuHEeHOE pacnpOCTPaHEHUE, OTPAKEHUE U INPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3Mepenue nokasaress NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIECHUE BPEMEHHU M COKpAIlCHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3Heprun (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiiHmreitHa s Gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cneKTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOAA.

BousiHoBBIE cBoOlicTBa yacTtull. Bonnbl ne bpoitnis. KopryckyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

SAnepuwiii peaktop. Tepmosinepusbiii cunte3. IIpoGiaeMbl U TEPCHEKTUBHI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTalbHble B3auMOAEHCTBUA. EAMHCTBO PU3NUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHast cucTeMa.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHeprun CoJjiHIIa U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BoIonMU CoJiHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0KEHU HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cpepax NesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MUPA, POJIb (GPU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 06a30BOro ypoBHs B 11 kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIeHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYIECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaJbHBIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAS II€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» T0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTHh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLIECCE PEaTr3alii OCHOBHBIX HAIPaBICHUUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEUETOBEYECKUX TyMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE€ B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYas ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYyIIero (pu3nueckoi HayKe;



5) TPy10BOI0 BOCIIMTAHMS:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHNS:

c(hOPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOrO pa3BUTHS YE€JIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU [EATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
u3ydyeHus: (U3UKUM  OCYIIECTBIISITH  MPOEKTHYHD U HCCIEI0BaTENIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTYKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJI€Th HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HAaXOAUTh APTryMEHTHl I JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBJIAThH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKH  KOH(MIWKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
(GU3UKM W aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMpU aHalIu3e pe3yJbTaToB
NEeSATEeTLHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTmwkeHUs TUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIuXxcs
COBEPILICHCTBYETCS HIMOIIMOHALHBIH UHTEJICKT, MpeAnoararonuii
c(hOpPMHUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAIBHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIICCTBICHHH OOINEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeaMeTHBIC pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MECTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIUAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AEKTPUYECKUH 3apsij] MPU pelIeHnH (PU3NIECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPHUM CTPOCHHUS BEUIECTBA U



ANEKTPOJUHAMUKHM:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE IO OKPYKHOCTHU, HHEpLHS,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBeCHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AINS, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30MpOlieccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE MaHHYIO (HU3UYCCKYIO BEIMYHHY C IPYTUMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas: SHEPIHs XaOTHUYECKOTO JBIKECHUS MOJICKYJ, CpeIHEKBaApaTHIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAUEHUsS W CAWHMIBI, HAXOMUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB,;
pU ONHWCAHWKM TIPABWJIBHO TPaKTOBAaTh (PU3WYSCKUIA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUupHOTro Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJICKY C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTo 3apsifa, 3akoH KylloHa, mpu 3TOM pasiinyaTh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUA (IpaHMUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNA H
IIPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX W KOCBEHHBIX W3MEPEHHW, IPU ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYILECTBIATH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BETUYHH, TPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, NPHU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS,

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelIaTh KaY€CTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKHA HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHMM C ONOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TOMYJISIPHON MH(POPMAINH, TTOTYIECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;



paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIeH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoHny oOywyenuss B 11 kjacce mnpeaMeTHbIE PE3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTH JIFOJAEH, LIEJOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pelieHUuH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3Pdext (poTodrddexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJb3YAd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsl, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KAaTyIIK{, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi cuja JHMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (U3UYECKUMN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUEHHs M €JAMHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMM;

ONMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
duznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MATHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHI: NPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BUIC TAOJHUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000pyIOBaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUJIsl €€ pelIeHUs, NMPOBOJUTh PAcu€Thl M OLIEHHWBATH PEATbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMPU  pPEIIEHMHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTABJICHUS yueOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSACHATh NPUHUUIBI JCHCTBUA MAalIUMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE PaCCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LOK
' ARLHAYT https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1
3 OCHORRI TEpMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 IIeKTpOCTATHI 8 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
4.3 Hrorosas pabora 2
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJe0anus https://m.edsoo.ru/7f41c97c
MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2.3 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 E‘:fsjzl/l//lr(r)lfclicszgri/lif4lc97c
4.2 Crtpoenue aToma 4 bu6mmoreka [IOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 6 bubmorera [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 6
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maro1iee TOBTOPEHHE 5 E;f:?;ﬁfg;ggﬁﬂlcgh
Wroro no pasaeny 5
PesepBHOe Bpemst 3
OBUIEE 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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pasoBare/ibHbIC
padoThI padoTsbI
pecypcsbl
WHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH B
KkabuHere Gu3nku. OU3nuKa — HayKa o | bubnuoreka [IOK
npupoae. Hayunbie MeTo 1l mO3HAHUSA https://m.edsoo.ru/ff0c32¢2
OKpYXKaroIlero Mupa
Ponb u Mecto pusuku B hopMupoBaHun
COBPEMEHHOI HAyYHOU KapTHUHBI MUpPA, B 1 bubmmorexa [IOK
p . i P Up ’ https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
Mexannueckoe n1BukeHue. OTHOCUTEIBHOCTD
MEXAaHUUYECKOT0 BWKeHus. [lepemerienne 1 bubamorexa LOK
- eP > https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1 bubamorexa LOK
P P https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubmmnoreka HOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢e
CBoOomHOe masieHue. Y CKopeHue | bubnmnorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe npuxenue. [[Buxenue ] bubmuoreka [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHocuTenbHoCcTH ["anuies.
. but6mmoreka [IOK
WNuepuuanenble cuctemsl oTcueTa. [1epBblii 1

3akoH HproroHa

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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Macca tena. Cuia. Ilpunnun cynepno3unuu

9 cui1. Bropoii 3axkod HerotoHa s buGnuorexa [IOK
. P N https://m.edsoo.ru/ff0c3be8
MaTepUalbHOU TOUKU
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubnmnoreka HOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [IOK
12 Cuia octH. 3akoH ['yka. Bec Tena
ypyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenunst. Koaddunuent tpennsa. Cuia
13 con OTI;IBHSHH}I I qI)/I(b,ZLBI/I)KeHI/II/II) Tena B bubmorexa [IOK
P P https://m.edsoo.ru/f0c3176
JKUJKOCTHU WM ras3e
[loctynaTenbHoe U BpalaTeabHOE JBUKEHHE
14 a0CoMIOTHO TBEPAOTO Tena. MOMEHT CHIIBI. bubmmoreka [JOK
I1ne4o cumnbl. YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMiynbe cuibl. 3akoH bubmmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabota u momHOCTh cuibl. Kunetnaeckas
16 sHeprus matepuanbHO Touku. Teopema 00 bubmorexa HOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[Torenuuanvhas sueprus. [loreHunansHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnmnoreka [JOK
npykuHbl. [loTeHnManbHas s3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
18 [lorennumanbHble 1 HEMOTEHUMAJIBHBIE CUJIBI. bubnmnorexa [JOK



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
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CBs13b pa6OTLI HCIIOTCHIMAJIbHBIX CHUJII C
H3MEHEHHEM MEXaHHISCKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHU4YeCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabota Nel «MccrnenoBanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW YHEPTHHU Tejla Ha TIpuMepe
PacTSKCHUST PE3HHOBOTO KI'yTa)

20

Kontponsnast padora Nel mo teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

Pabota nan ommoOkamu. Koppekimonnas
pabota. OCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.
BpoynoBckoe nmxenue. uddys3us
XapaxTep JBUKESHHS U B3aUMOJICHCTBUS
YyacTull BeuecTBa. Mo/ienu CTPOCHHUSI Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

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

24

TemoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenbcus

25

26

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHenue MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeaHei

KMHETUYECKOW YHEPTUH IBUKEHUS MOJIEKYJI.
VYpasuenue Mengeneesa-Knaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4fde

but6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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Jlaboparopuas pabota Ne2 «ccnenoBanue

28 3aBUCHUMOCTH MEXK]y apaMeTpaMu
COCTOSIHUSI Pa3pEKEHHOIO ra3a
79 H3onponeccel B UACAIBHOM Ira3e U UX bubnuoreka [JOK
rpaduyeckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
BHyTpeHHss S3HEpTrUsl TEpMOAMHAMUYECKON
30 CHCTEMBI M CIIOCOOBI €€ N3MECHCHUS. bubmuorexa [JOK
KonunuectBo Temnotel u padota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOIO UAEAILHOTO rasa
31 Bunae! renonepenaun bubnnorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TENMI0EMKOCTh BELIECTBA.
32 KonndecTBo TEMIOTHI pU TEIIIONIEpEIaYE. bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
1 I1epBbIil 3aKOH TEPMOJAVHAMUKHU U €r0 bubnmnoreka HOK
INPUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ff0cSefc
34 Heob6patumocTth npoIieccoB B mpUpoIe. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictusa u KIIJ[ remnoBoit bu6nmorexa LIOK
MallrHbl https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJ0oru4ecKre NpoOIeMbl TETIIO3HEPTETUKH
38 [TapooGpazoBaHue U KOHEHCAIUS. bubmuoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
39 AOcooTHAs ¥ OTHOCHUTEIIbHAS BIIAYKHOCTH but6mmorexa [IOK
BO3Ayxa. HachlleHHBbIH map https://m.edsoo.ru/ff0c64d8
40 TBépnoe teno. Kpucramnnueckue u bubmuoteka [IOK

aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB

https://m.edsoo.ru/ff0c6510
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KpucTauioB. JKuakue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl

41 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnmnoreka HOK
TeruioTa riasienus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub6nmoreka [IOK
42 YpaBHEeHHE TEIJIOBOTO OanaHca
PABHEHIE TEILIOBOTo barar https://m.edsoo.ru/f0c6820
43 O6o06matomuii ypok «MonexyspHas bubmuorexa [IOK
¢uznka. OCHOBBI TEPMOIMHAMHUKIY https://m.edsoo.ru/ff0c6938
KoHntponbnas padora Ne 2 o teme
44 «MonekynsapHas ¢puzuka. OCHOBBI bubmorexa HOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
Pa6ora nag ommobkamu. KoppeknunonHas
45 aboTa. DieKTpu3anus TeﬂngICKT WYECKUI bubmorexa HOK
P ' Tpusal ) P https://m.edsoo.ru/ff0c6bec
3apsia. JIBa BUA DJIEKTPHYECKUX 3apsa0B
[IpoBOoAHUKY, AUIIEKTPUKHU U
46 H(I))J'I OBO HIfKI/I BagH COXpaHCHUS bubmorexa HOK
YHpOBROA ) P https://m.edsoo.ru/ff0c6bee
AIEKTPUIECKOTO 3apsiia
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubnnorexa [JOK
ToueyHbIil dIIEKTPUYECKU 3apsif https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [TpuHUMT Cyneprno3uIuy SIEKTPUIECKUX bubmorexa HOK
P VH yrep t . P https://m.edsoo.ru/ff0c6df2
nosieit. JIuHum HanpsKEHHOCTH
49 Pabota cuit sneKkTpocTaTHIecKoro moJis. bubnuoteka [JOK
ITorennuain. PasHocTh TOTEHIIHAIOB https://m.edsoo.ru/ff0c6100
[IpoBOAHMKY U AUDIIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM noljie bubmorexa HOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 OnekTpoéMkocTb. Konnencarop. 0.5 bubnmnorexa [JOK
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DneKTPOEMKOCTh IIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHIAEHCATopa.
JlabopaTtopHnas padora Ne3 "N3zmepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

https://m.edsoo.ru/ff0c7126

52

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCAaTOPOB, KONMPOBAJIBLHOIO anmapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3ammTa. 3a3eMJICHHE IEKTPOIPHOOPOB

53

DNEeKTPUYECKUN TOK, YCIOBUS €r0
cymectBoBanus. [locrosunsii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Oma s yyacTka 1enu

54

[TocnenoBarenpHOE, TapauIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHnast pabota Ne4 «M3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

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

55

56

57

58

PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTOM)
aneKkTpuueckoil enu. Koporkoe 3ambIkaHue.
JlaGopatophas pabota Ne5 «M3mepenne 3/IC
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

DJeKTpOHHAs POBOJUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAaJUIOB OT TeMIepaTyphl.
CBepXxmnpoBOIUMOCTb

OneKkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7ae0
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[MonynpoBoAHUKH, UX COOCTBEHHAS U

bubnunorexa LIOK

59 puMecHas npoBoauMocTs. CBoHcTBa p—n-
p POBOA P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUECKHUI TOK B pacTBOpax 1
60 pacIuiaBax 3J€KTPOJIUTOB. Bu6mumoteka [JOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIeKTPUUECKHUI TOK B Ta3ax.
. . bubnuoreka [IOK
61 CaMOCTOSITENbHBIN U HECAMOCTOSTEILHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DIEeKTpUYECKHE IPUOOPEI U YCTPOMCTBA U X
62 vl aKTquCIcoe o IEMGHSHI/IC };T IE)IBI/IJ'Ia Bubmiorexa OK
P P P hitps://m.edsoo.ru/f0c86fc
TEXHUKHU 0€30I1aCHOCTH
bubnuoreka [{OK
63 O000maromuii ypok «IEeKTPOIUHAMUKAY
Hatotui yp poa https://m.edsoo.ru/ff0c88be
Konrtponsnas padora Ne3 o teme
64 «OIJIEKTPOIMHAMUKA. DJIEKTPOCTATHKA. bubmuoreka [IOK
[TocTostHHBIN 351eKTpUYECKH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cperax»
Pabora nag ommbkamu. KoppekiinonHas
65 abora. I[Tosropenue. I1o rl:)I?mBKa K bubmmorexa OK
p T p T g https://m.edsoo.ru/ff0c72c0
UTOTOBOW KOHTPOJIBHOMN paboTe
66 HtoroBast KoHTpoJIbHAs paboTa
Pa6ora nag ommbkamu. KoppeknnonHas
67 aboTa. PezepBHbIi ypok. O000MmIarOIINi buGnnorexa [IOK
p ' p Ypor. ot https://m.edso0o.ru/ff0c8c56
ypok 1o TeMam 10 kitacca
68 PesepBHblit ypok. O0o0maronuii ypok mno bubmuoteka [IOK

TtemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢



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/ff0c72c0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Konrpoabnbie IIpakruueckue B —
padoTshI padoThI pecypen

WHcTpyKTax 1Mo TeXHUKe 0e30MacHOCTH B
kabunere Gu3uku. [locToSTHHBIE MATHUTHI U

1 HUX B3auMoJericTBre. MardauTHoe I0JI€E. 1 ngg;;fg;grouifocgﬂg
Bexrop MarHuTHOM MHAYKIMU. JInHUK
MarHuTHON MHIYKIIMH
MarsuTHO€E noje IPOBOJHUKA C TOKOM.

2 OnbiT Opcrena. Bzaumonelicteue 1 Bubmorexa ITOK
HPOBOHHKOB ¢ TOKOM https://m.edsoo.ru/ff0c98fe

3 JIaGopatophas pabota Nel «M3yueHue 1 1 bubnnoreka [JOK
MarHMTHOTO IO/ KaTYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cumita Ammniepa. JlabopatopHuas pabora | 0.5 bubnuoteka [JOK
No2 «MccaenoBaHue qeMCTBUS IIOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna 1 ngg/ljr?ee;(sigg/lifm%ﬂ
Jlopenna. Pa6ora cuinbl Jlopenua
DOnekTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAyKIuu. 3/C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes

7 JlabopaTtopHas pabota Ne3 «MccnenoBanue 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0cal 50
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SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW>

10

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTETU
3JIEMEHTaPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb

O6o06maromuii ypok «MarautHoe mnosie.
DNEeKTPOMarHUuTHAS WHIYKIIHS)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

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

11

Kontposnbnas padota mo teme Nel
«MarautHoe nojue. DJIeKTpOMarHuTHas
WHTYKIHS

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

12

Pa6ora Hax ommbkamu. Koppekunonnast
pabota. CBOOOHBIE MEXaHUUECKHIE
KoJiebanus1. ['apMoHnYecKre KoaeOaHusl.
YpaBHEHHE rapMOHUYECKHUX KOJIeOaHMIA.
[IpeBparienune sHEprun

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

13

Jlaboparopnas pa6ota Ne4 «MccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHUi
rpys3a Ha HUTH OT OJIMHBI HUTU U MAaCChbI
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAealbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXITY
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMHU
KoJIe0aHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820
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®opmyna Tomcona. 3akKOH COXpaHEHUS

15 SHEPTHH B HJICAILHOM KOJIe0aTeIbHOM bubmorexa [IOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBnenue o 3aTyxaromux KojaeOaHHUsX.

16 BbiHyX1€HHBIE MEXaHUYECKUE KOJICOAHMUS. bubmumoreka [IOK
Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ff0cbb86
ANEKTPOMarHuTHbIE KoieOaHus
Ilepemennsblii Tok. CUHYCOUJAJIbHBIN

17 IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO bubnuoreka [IOK
TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS

18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeOIeHne SIEKTPUIECKON SHEPTHU
VY CeTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE

19 ANEKTPUYECKOT0 3BOHKA, FEHEpAaTOpa bubmmorexa LOK

. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKa, JTMHUH dJIeKTpornepesad
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

20 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
AJIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIIOBUS

)1 pacnpoctpanenus. [lepuon. CkopocTts bubnnoreka [JOK
pacnpoCTpaHEHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
Ilonepeunsle ¥ MPOIOJILHBIE BOIHBI

) 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmoreka [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOICTBA U bubnnorexka [JOK
ckopocTs. IlIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [TpuHIUIIBI PaANOCBA3U U TEIECBUACHUA.
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PazButue cpencts cBsa3u. Paguonokamus

Kontponbnas padora No2 «Konebanus u

bu6mmoreka [IOK

25
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
Pabota nax ommokamu. Koppekimonnas
26 pabota. [IpsimonuHeitHOe pacipocTpaHeHHE bubnmoreka [JOK
CBETa B OJIHOPOJHOM cpeje. ToueuHbliid https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 CBCI”)[a [Toctpoenue nz06 amznﬁ B IJIOCKOM bubmmorexa LOK
' P P https://m.edsoo.ru/ff0cd4e0
3epkane
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenpHblid yroJl MojaHoro bubmorexa LHOK
P - P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas padota Ne5 «3mepenue | bubnnoreka [JOK
IoxKasaTelis IPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B THH3E.
30 dopmyJiia TOHKOH JIMH3bL. Y BEIIMUCHUE bubmmorexa [TOK
pMY ’ https://m.edsoo.ru/ffO0cddle
JTUH3bI
31 Jlaboparopnas pabota Ne6 «MccnenoBanue 1
CBOMCTB M300paKEHUH B TMH3AX»
Hucnepcus cseta. ClokHbIN cocTaB 0€10ro
32 csera. [[Ber. JlabopaTtopHas pabora Ne7 0.5
«Habnronenue aucnepcuu cBeTa
13 Wutepdepennus cera. udpakuus cera. bubnuorexa [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
Ioyapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpPbI U yCTPOMCTBA U
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YCJI0BUSA UX 0e30I1acHoro MPUMCHCHUA

FpaHI/II_[BI IIPUMEHUMOCTHU KJIACCHUYECKOM

bu6mmoreka [IOK

36 Mexanuki. [locTynarsl cnenuanbHON Teopun
Y H p https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmoreka [JOK
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U bubmorexa LHOK
Hbl- P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHsl MOKOs
39 KonTponbnas padorta Ne3 «Ontuka. OCHOBbI bubnuorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBbHOCTI) https://m.edsoo.ru/ff0cf610
Pabota Hax ommoOkamu. Koppekimonnas
bubmuoreka [JOK
40 pabota. ®otonsl. Popmyna Ilnanka.
https://m.edsoo.ru/ff0cfel6
DHeprust 1 UMITYJIbC POTOHA
A1 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubmmoreka [JOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl portorddexra. YpaBHeHue
42 Oiiamreiina s porodrddexra. «KpacHas bubmorexa HOK
- EP https://m.edsoo.ru/ff0d015e
rpanuia» potodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnmnorexa [JOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4ecKue yCTpoMCcTBa U MPAKTUYECKOE
44 npuMeHeHue: (HOoToIIeMeHT, GOTOAATUUK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenne 3agau mo Teme «JI€MEHTBI bu6mmorexa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
46 Mogens aroma ToMcoHa. OTBITHI bubmuorexa [JOK

Pesepdopna mo paccesHHIO (-9acTHIL.

https://m.edsoo.ru/ff0d091a
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IInanerapnas mozens aroma

bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiiomeHne GOTOHOB IPU

48 nep;qozle aToma C OJTHOTO y(}};OBH;I aﬂegmn bubmmorexa [TOK

N https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl ciekTpos
BonHoBEIe cBoiicTBa yacTuil. BoiaHEI fe

49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubnnoreka [JOK
nyanu3Mm. CIIOHTaHHOE U BBIHY)KJICHHOE https://m.edsoo.ru/ff0d0ca8
M3JIy4CHUE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI

50 Pesepdopna no onpenenenuto cocraBa bubmmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYUCHUS
CsoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHUs.

51 BnusiHue pagnoakTHBHOCTH Ha KUBbIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.

5 Anbda-pacnaa. DIeKTPOHHBIN U bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacmas. ["amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
DHeprus CBA3U HYKJIOHOB B sipe. SnepHbie

53 peaknuu. Snepusiii peaktop. [Ipodiemsr, bubnuorexa [JOK
MEPCIEKTUBBI, IKOJIOTUUECKHUE ACTICKTHI https://m.edsoo.ru/ff0d1356
SIEPHOMN SHEPrEeTUKU
DOneMeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U

54 PEruCTpanyy 3JEMEHTAPHBIX YACTHII. bubmmorexa [TOK

Kpyrusiit cton «®yHnameHTanpHbIe
B3anMo/ieiicTBus. EquncTBO (hrusmaeckoit
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Ortarnbl pa3BuTHs actpoHomuu. [Ipuknamgnoe
Y MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3BE€31H0TO0 HEbA.
Co3sBe3nus, spkue 3BE3/bl, IUIAHETHI, UX
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Comnnne. CoiHeUHAast akTUBHOCTE. McTOUHUK
sHepruu CoJiHIIa U 3BE3]1
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