s,

=

MUHUCTEPCTBO ITPOCBEIIEHUA POCCHUMCKOM ®EJIEPATY 1/

MunucTepcrso o6pa3zosanust CapaToBcKoii o0biactu

Apvunnctpaiusa Basapro-Kapa6y/1akcKoro MyHHIMIIA/ILHOT0 PaioHa

MyHuyunaasHoe Gro/pKeTHOe 00ie06pa3oBaTe/IbHOE yUpeX/ieHue

“Cpepnuss o0meobpazeBarenbHas rkosna Nl
P

p.ni. Bazapusiii KapaGyak CaparoBcioii ob6nacTu”

PACCMOTPEHO

PyxosoguTens [IIMO

“7

YTBEPXK/IAO

/Kosbipesa (

v

Tporokosn Nel ot 34.08.2023 .

01.09.2023 r.

PABOUA{A ITPOT'PAMMA
(ID 2411579)
yuebHoro npegvera « PU3HKa»
(ba3oBblii ypOBEHB)
st obyuatorruxcst 10-11 kiaccos
Ha 2023-2024, 2024 — 2025 yuebHble rofibl

p.ni. Bazapusbiii Kapabynak, 2023 ¢

/

)

I



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CPEIHET0 00Iero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHHMH U TpeOOBaHMN K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBaTenbHOM Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ ydé€Tom
denepanpHOl paboueld MpOrpaMMbl BOCIUTAHUS U KOHIICTIHWU MPENOJaBaHUsl y4eOHOTrO
npeaMmeta «®Pusznkay B 00pa30BaTENBHBIX Opranm3anusx Poccuiickoit deneparum,
peanu3yrouMX OCHOBHBIE 00pa30BaTENbHbIE TPOrPAMMBI.

Copepxanue mporpamMmbl 1o (PU3HMKE HAMpaBlIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-
HAayyHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOyueHuun ux (Qu3uke Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITENIbHOCTHOTO noaxona. [Iporpamma mo ¢usuke
cootBercTBYeT TpeboBaHusaiM PI'OC COO Kk miuaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM H
MeTanpeIMETHBIM pe3yJibTaTaM O0yUeHUs, a TAK)KE€ YUUTHIBAET HEOOXOJUMOCTh pealu3aliu
MEXITPEIMETHBIX CBSI3€l (PU3HKHU C €CTECTBEHHO-HAYYHBIMHU y4eOHBIMU NpeameTamu. B Hel
ONPENENSIOTCA OCHOBHBIE 1€MW M3Yy4YEeHHs] (PU3MKHM Ha YPOBHE CPEAHEro OOIIero
o0pa3oBaHusl, IUTAHUPYEMbIE pE3yJbTaTbl OCBOCHHUA Kypca (DU3UKUA: JUYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YyJbTAaThl OCBOEHHUSA Kypca (PU3MKM Ha 0a30BOM YPOBHE, B TOM

YyCIIie MPEAMETHBIE PE3YNbTAThI IO ToAaM 00yUeHHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

du3zuka Kak Hayka O HamOoJjee OOIIMX 3aKOHax MPHUPOJIbI, BBICTyINAs B KadyeCTBE
y4eOHOro MpeIMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM mupe. LlkonbHbIA Kypc (PU3MKH — CHCTEMOOOPA3YIOIIMA SISl €CTECTBEHHO-
Hay4YHbIX y4€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIeKAT B OCHOBE MPOLECCOB
U SBJICHUH, U3y4aeMbIX XUMHUEU, Ouosoruen, guznueckoi reorpadueil u acTpOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE NpUMEHEHHE (PU3MUECKUX 3HAHUN ONpPENeNsieT XapakTep U
pa3BUTHE pA3HOOOpPA3HBIX TEXHOJOTMH B cQepe DSHEPreTHKU, TPAHCIOPTAa, OCBOCHUS
KOCMOCa, MOJTYYCHHs] HOBBIX MATepHaIOB C 3a[JaHHBIMU CBOMCTBaMHU U Jpyrux. Msydenue
(pu3MKKM BHOCHT OCHOBHOW BKIAJ B ()OPMHUPOBAHHC ECTCCTBEHHO-HAYYHOH KapTHHBI MHpa
oOyuaromuxcsi, B (HOPMUPOBAHHC YMCHHH MPUMCHSATH HAYYHBIA MCTOA MO3HAHUS IIPH
BBINIOJIHEHUH UMH YY€OHBIX HCCIIEJIOBAaHUM.

B ocHOBy kypca (pu3uKu 1 YPOBHS CpeAHEro oOuiero oOpa3oBaHUs MOJOKEH Psij
UJeH, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SIBJSIETCS JIOTHUECKU 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3MKA OObEIUHEH
BOKpYT ¢u3nueckux Teopuil. Benymmm B kypce siBisieTcs (popMUpPOBAHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Odesi  eymanumapuzayuu. EE  peanuzamuss — mpeanosiaraeT  MCIHOJIb30BaHHE
I'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTUA (PU3UKH C
pa3BuUTHEM O0OIlEeCTBa, a TakkKe C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3uku mnpearnonaraetT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIOKEHUNW H3YUYECHHBIX TEOPUU U
3aKOHOB.

Hoesn sxonocuzayuu peannsyeTcsi MOCPEACTBOM BBEACHMSI JIEMEHTOB COJIEp)KaHU,
HOCBSIIEHHBIX IKOJIOTMUECKUM MTPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKM U  TEXHOJOTMHA, a Takke OoOCyXJIeHus IMpoOieM  paluuoHaJIbHOTO
IPUPOIONOIB30BAHUS U SKOJIOTMUECKON 0€3011aCHOCTH.

Crep>KHEBBIMU 2JIEMEHTAMU Kypca (PU3UKHU Ha YPOBHE CPEAHEro o0IIero oopa3oBaHus
ABIISAIOTCS (hru3nueckue Teopuu ((HhopMHpOBaHHE MPENCTABICHUI O CTPYKTYpE MOCTPOECHMS
¢u3nuecko Teopuu, poiau (yHIAAMEHTAIbHBIX 3aKOHOB M MPUHIUIOB B COBPEMEHHBIX
IIPEICTABICHUAX O PUPOJIE, TPAHULIAX IPUMEHUMOCTH TEOPUH, IS OIIMCAHUS ECTECTBEHHO-
HAY4YHBIX SIBJIEHUN U MPOLIECCOB).



CucTeMHO-eSTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKM pean3yeTcsl Mpexkae BCEro 3a
CU€T OpraHu3alud S3KCIEPUMEHTAIBHON JesTeNbHOCTH oOyuaromuxcs. Jas 6a3oBoro
YpOBHSI Kypca (DU3UKH — 3TO HCHOJIB30BAHHE CUCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPaTOPHBIX pabOT, KOTOPbIE B MporpamMMme 1o Gpu3nke 0ObeAMHEHBI B
OOIIMI CHHCOK YYEHHMYECKHX IMPAKTUYECKUX padoT. BrieneHune B yka3aHHOM IepeyHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUISI KOHTPOJS M OIEHKH, OCYLIECTBIIACTCS
YYaCTHHUKaMU 00pa30BaTEIbHOIO IMPOLEcCa HUCXOAd M3 OCOOEHHOCTEW IJIAHUPOBAHUS M
ocHamleHusi kabunera Qusuku. Ilpu 3TOM oOOecmeunBaeTcs OBIaJeHHE OOYYAIOIIMMUCS
YMEHHUSIMH TPOBOJUTH KOCBEHHBIC M3MEPEHUS, MCCIECIOBAHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

bonpuioe BHHMaHME yAENAETCS PELICHHIO PAacYETHBIX M KaueCTBEHHBIX 3anad. [lpu
ATOM IS Pacu&THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a7aud C SIBHO 3a/IaHHON (PU3udecKon
MOJEJIbI0, TO3BOJISIIOIIME PUMEHATh NU3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KaK U3 OJHOTO
paszena Kypca, TAK U UHTETPUPYS 3HAHUS W3 pa3HbIX pa3leioB. [ KauecTBEHHBIX 3a/1ay
MIPUOPUTETOM SIBIISIIOTCA 3a/laHusi Ha OOBACHEHHE MPOTEKaHUs (U3MUECKUX SIBICHHA U
MPOIIECCOB B OKPY’KAIOIEH KU3HU, TpeOyrolue BbIOOpa (hU3NYECKOM MOJICNU JIJIsl CUTYalluu
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecreyeHno y4eOHoro mpoiecca 0a30Bblii ypOBEHb Kypca (PM3MKHM Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHus JOJIKEH U3Y4YaThCs B YCIOBUAX MPEAMETHOTO KaOMHEeTa (PU3UKH WIIH B
YCIOBHUSIX HWHTEIPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOro ULHKIa. B
kaOuHeTe (U3MKK JODKHO OBITh HEoOXoAMMoe JiabopaTopHOE O000pyIOBaHUE IS
BBINIOJIHEHHSI YKA3aHHBIX B IMporpamMMme mno (U3HKe YYEHUUYECKUX MPAKTUYECKHX pabdoT U
JEMOHCTPALIMOHHOE 000pYI0BAHHUE.

JleMoHcTpaniuoHHOe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHUMAJIBHOM JJOCTATOYHOCTU U O0ECHEYMBAET MOCTAHOBKY MEPEUYHMCICHHBIX B MPOrpaMmme
1o (U3HKE KIIOUEBBIX IEMOHCTPALUI AJI1 UCCIIEIOBAHUS U3YYaeMbIX SBJICHHUIA U MPOIIECCOB,
AMITUPUYECKUX U (PYHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JIabopaTopHOe 000pyI0BaHUE [JIsl YYEHUUYECKUX MPAKTUYECKUX padoT GopMHUpYETCs B
BHJIE€ TEMAaTUYECKUX KOMIUJIEKTOB M 00ECIEUMBAETCA B pacy€Te OJHOTO KOMIUIEKTA Ha JIBYX
oOyuaronuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpAaTOpPHOro OOOpYJAOBaHUS JTOJKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE HU(POBBIX JIAOOPATOPHUIA.

OCHOBHBIMU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

e (QopMupoBaHuE MHTEpeca U CTpPEMJICHHS] OOYyYarOUIMXCS K HAyYHOMY H3YUYEHHUIO

MPUPOBL, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CITIOCOOHOCTEM;

e pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJIe IMO3HaHUS U (popMUpoBaHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPY/KaIOLUIUM SIBJICHUSM;

e (QopMupoBaHME HAYYHOTO MHUPOBO33PEHHUS] KaK pe3yibTaTa M3yYEHUs OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (¢opMupoBaHHE YMEHUNU OOBICHATH SBJICHUS C UCIOJIb30BaHUEM (HUINUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHue TmpeACTaBICHUH O poau (PU3MKK AJId  pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTxkeHue 3TUX 1esieid 00ecreuynBaeTcs pelieHueM CIeAyIOUX 3a/ad B IMpollecce

M3y4deHHs Kypca (PU3uKH Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHus:

e TMpUOOpETEHHE CHUCTEMBbl 3HAaHUH 00 oO0uWMX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, BKIKOYasi MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, dJEKTPOJUHAMUKY,
KBAHTOBYIO (PU3UKY U DJIEMEHTBI aCTPOPU3UKH;

e (opMHupOBaHME YMEHMH NPUMEHATh TEOPETHUYECKHE 3HAHUA M1 OOBSICHEHMS
(u3nyeckux SBJICHUN B NPUPOJAE WM JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
IIOBCEIHEBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB pELICHMs PA3IMYHbIX 3a7ad C SBHO 3aJaHHOM (u3ndyecKou
MOJIENbI0, 3a7ad, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUE (PU3NYECKOU
MO/JIENH, aJIEKBaTHOU yCIOBUSAM 3aJauH;



e TOHMMaHHE (PU3NYECKUX OCHOB W MPHUHIIUIOB JIEHCTBHSI TEXHUIECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIMUSHUS HA OKPYKAIOITYIO CPEY;

e OBJAJEHUE METOJaMHU CaMOCTOATEIBHOTO IUIAHUPOBAHUSA U TPOBEIACHHUS
GU3MUEeCKMX  OKCIIEPUMEHTOB, aHalW3a ¥  HMHTEPHPETAlMd  HWH(POPMAIIUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOIYUYEHHOTO PE3yIIbTaTa;

e CO3J@aHME YCIOBUH M Pa3BUTHS YMEHUH MPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha m3yuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 0Opa30BaHUS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacos (2
yaca B HEJICITIO).

[Ipenyaraemerii B mporpamme 1o (U3MKE MEPEeUeHb JTaOOPATOPHBIX M MPAKTHICCKUX
paboT ABIAETCS PEKOMEHAOBAHHBIM, YUYHUTENb JI€JaeT BbIOOp MpPOBEACHUS JaOOPaTOPHBIX
paboT u OMmBITOB ¢ Yy4€TOM HUHIUBUAYAIbHBIX OCOOEHHOCTEH  OO0y4YaroU[uXcH.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®usuka — Hayka o npupoje. Hayunele MeToasl no3Hanus Ookpy:karomero mupa. Poip
HKCIIEPUMEHTA U TEOPHH B MPOLIECCE TO3HAHUS TPUPOABI. DKCIIEPUMEHT B (pr3HKe.

MonenupoBanne (U3MUECKUX SIBICHMH ©  TpoleccoB. HayuyHble THUMOTE3BI.
duznueckne 3aKOHbl U TeOpUu. | paHUIBI IPUMEHUMOCTH (U3MUECKUX 3aKOHOB. [IpuHInn
COOTBETCTBHS.

Ponp u mecto Qu3uku B (HOpMHUPOBAaHMM COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpa, B
IIPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABmkeHUE. OTHOCUTEIBHOCTh MEXAaHMYECKOro ABWKEeHUsA. Cucrema
orcu€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpelHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MAaTEPUAIbHON TOYKH, UX MPOEKIIMU HA OCH CUCTEMbI KOOpAMHAT. C0KEHUE TTEPEMENICHHUIN
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKEHME. ['paduiku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUSI, MYTH U MIEPEMENICHNS MATEPUATbHON TOYKH OT BPEMEHMU.

CBoOosiHOE TIasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonunennoe nBuxkeHue. [[BH>KEeHHME MaTEpUATIBHOW TOYKHA [0 OKPYKHOCTH C
ITIOCTOSTHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAsl CKOpOCTh. Ilepnon mu
yacToTa oopauieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHHUE: CIUJIOMETpP, IBHKEHUE
CHApPSIIOB, LICTIHBIE M PEMEHHBIE TIEPEIayuH.

Jlemoncmpayuu

Mogenb cucteMsbl 0TCUETA, WIUTIOCTPAIUS KHHEMATUUYECKUX XapAKTEPUCTUK IBUKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habnronenue nBmxeHus Tena, OpOIeHHOro MO YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Hanpagnenue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne HepaBHOMEPHOIO IBU>KEHUS € LEIIBIO ONPENEIIEHUS] MTHOBEHHON CKOPOCTH.

UccnegoBanne  COOTHONIEHUS  MEXKIYy  NyTAMH, MPOHJCHHBIMH  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE PAaBHBIE MPOMEKYTKM BPEMEHU MPU PABHOYCKOPEHHOM JIBUKECHHUHU C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBMKEHUS [IAPUKA B BA3KON KUIKOCTH.

N3yuenue ABMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutenbHOCTU ['anmuies. IlepBeit 3akoH Hperorona. HMuepruanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpunuun cynepno3uuuu cwia. Btopoil 3akoH HproToHa mjis
MarepuaabHOU TOUKU. TpeTuii 3akoH Hpr0TOHA ISl MaTepUaIbHBIX TOYEK.

3akoH BceMupHOTO TAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.

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

Tpenue. Buabl TpeHust (mokosi, CKoibxeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHUs CKOJBKEHHS U cwia TpeHusa nokosd. Koaddumuent Ttpenus. Cuna
CONPOTHUBJIEHUS MIPU ABUKECHUU TeNa B KUIAKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.



MOMEHT Ccubl OTHOCUTENBHO OCH BpameHus. [limedo cwuibl. YcmoBus paBHOBeECHUS
TBEPAOTO TEJIA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUWE: NOALIMITHUKH, IBHKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiIeHME MHEPIUN.

CpaBHEHHE MacC B3aUMOACHCTBYIOIINX TEN.

Bropoi 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue CuJl.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT AepopMaIiuu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUSI.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyenue aBmKeHUs1 OpycKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMarium.

HccnenoBanne ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonbl coXpaneHusn 6 MexanHuke

NMiynbc MaTepraibHOM TOUKH (T€Ja), CHCTEMbl MaTEPUAIbHBIX TOYEK. IMITyJIbC CHIIBI
Y U3MEHEHHE UMITYJIbCA TENA. 3AKOH COXPAHEHHUS UMITYJIbCa. PEaKTUBHOE NBUKEHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckast s3Heprusi MaTepUaibHON TOYKU. TeopeMa 00 M3MEHEHHH KMHETHYECKOU
DHEPIUH.

[lorenumanbHas sHeprus. lloTeHumanbHas >3HEprust ynopyro aeQopMHUpPOBaAHHOU
npy>kuHbl. [loTeHnnanpHas sHeprus Tenaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble U HEMOTEHLUMANIbHBIE CUJIbl. CBA3b PaOOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM HDHEPTHM CHUCTEMBI TeJ. 3aKOH COXPAaHEHUS MEXaHMYECKON
DHEPIUHu.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue ycTporucTBa U NPaKTUUYECKOE IPUMEHEHHUE: BOJOMET, KONIEP, PYKUHHBIN
MACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa NOTEeHLMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenne abCONMIOTHO HEYHNPYroro yaapa C MOMOIIbIO JBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIBI C U3MEHEHWEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEpPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pasznes 3. MousekyasipHas pu3nKa U1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUM W HX ONBITHOE
obocHoBanue. bpoyHoBckoe  aBwkenue. ubdysus.  Xapaktep  IBHKEHUS U
B3aMMOJEHCTBUS YaCTUL BemecTBa. MoJenu CTpOEHHs ra3oB, )KUAKOCTEN U TBEPABIX TEN U
0OBsSICHEHHE CBOMCTB BEILECTBA HA OCHOBE ATUX Mojeneil. Macca u pasMepbl MOJIEKYIL.
KomnuectBo BemecTsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u €€ nsmepenue. lllkana remneparyp Llenscus.

Mopens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU
UAcaIbHOTO Ta3a. AOCONIOTHAs Temreparypa Kak Mepa CpelHed KUHETHUYECKOW >HEepruu
TEIUIOBOro0 JBWKEHUS dactul] rasza. lllkana temmnepatyp KenbBuHa. 1'a30Bble 3aKOHBI.
VYpasuenune MenaeneeBa—Knanelipona. 3akon JlanbTona. M3ompoliieccsl B MAcaIbHOM Ta3e ¢



MOCTOSIHHBIM ~ KOJIMYECTBOM BelecTBa. ['paduueckoe mpeacTaBieHHe H30MPOIECCOB:
u30TepMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, MOKa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BEIIECTBa, (oTorpaduu MOJIEKys
OPTraHUYECKUX COCIUHECHUMN.

OnbITel 10 1P PY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBU.

Mopeinb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS I'a3a HAa CTEHKU COCYa.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHHSI HJI€AJIbHOTO I'a3a, H30MPOLECCHI.

YVuenuueckuil oKCnepuMenm, 1a0opamopHvie paoonvl

OmnpeneneHrne macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE WM3MEPEHHU 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSTHUS Pa3peKEeHHOro rasa.

Tema 2. OcHosvl mepmoouHamuxku

TepmoauHamuyeckasi cucteMa. BHyTpeHHss SHEprus TEPMOJIUHAMUYECKON CUCTEMBI U
cnocoOpl €€ wu3MeHeHus. KommuecTBo TemnoTel W paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOTO WJEAJIbHOrO Ta3a. Bujabl Temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKIIMS,
U3JIydeHue. Y ienbHas TeIIOEMKOCTh BellecTBa. Koln4yecTBO TEIIOTHI TPH TEIIoNepe1aye.

[Tonsitue 00 apmabatHoM mpouecce. IlepBbiii 3akoH TepmoauHaMuKu. [IpuMeHnenue
MIEPBOT0 3aKOHA TEPMOJMHAMHKHU K u3ompoueccaMm. ['paduueckas mHTepnperanus padOThI
rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPOJIE.

TernoBble MamuHbl. [IpuHIMOBL JEHCTBUA TEMIOBBIX MamMH. [IpeoOpa3zoBanus
SHEPIruM B TEIUIOBBIX MamnHax. Koa(UIHMEeHT Mone3HOoro ACMCTBUS TEIJIOBOW MAILIMHBI.
Huxkn Kapao u ero kos@uIMEHT MOJE3HOTO MEUCTBUA. DKOJOTHMUYECKHUE MPOOIEMBbI
TEIJIO3HEPTETUKU.

TexHrueckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: ABUTaTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPruu Teja MpU COBEPIICHUU PadOThI: BBUIET MPOOKU U3
OYTBUIKM TIOJ IEUCTBUEM C)KATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe MyTEéM
TpeHus (BUIACOIEMOHCTpPALIMS).

N3meHeHne BHyTpEHHEH dHepTruu (TeMIiepaTyphl) Tea Ipy Terionepeaaye.

OnpIT 10 aAMadaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBod TypOMHBI, JBHUrateisi BHYTPEHHErO CropaHusi, pPEaKTHUBHOTO
JBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u KoHueHcalusa. Mcnapenue wu  kurneHue. AOCOTIOTHAsS U
OTHOCUTEJIbHAS  BJIAXKHOCTh  Bo3ayxa. HacelmieHHwslt map. VYaenbHas — TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT AaBJICHUS.

TBépnoe Tteno. Kpucramnuyeckue u amopdHble Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. JKuakue  kpucramibl.  CoBpemeHHble — Marepuanbl. [lnaBienue u
KpucTai3aus. Y aenbHas Tersora miasieHus. Cyonumarius.

VYpaBHeHue TemioBoro danaHca.

TexHuyeckne ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM TMOJYyYEHUS COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOICTBA HACBHILLICHHBIX TAPOB.

Kunenune npu noHWKEHHOM [1aBIEHUMU.

CniocoObl u3MepeHus BIaXKHOCTH.



HaGmronenue HarpeBaHus ¥ MJIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.
JleMOHCTpanust KpuCTaJuioB.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

M3mepeHne OTHOCHTENBHON BIaKHOCTH BO3IyXa.

Paspnen 4. diekTpoguHaMmuka

Tema 1. Inekmpocmamuxa

OnexTpu3anus Ten. ODJIEKTpUYECKH 3apan. JBa BHIA 53IEKTPUYECKHX 3apsOB.
[IpoBOIHUKM, IUANEKTPUKA M MOJYHNPOBOJHHUKH. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsja.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. ToueyHblid 3IEKTpUYECKUH  3apsl.
Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nexkTpudeckoro mnoss. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJei. JIMHNK HanpsHKEHHOCTH 3JEKTPUUECKOTO MTOJIS.

Pabora cun anextpoctatmyeckoro mosis. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOIHUKM W  JUANIEKTPUKM B  3JEKTpOCTaTHUYEeCKOM mosie.  [luanekTpuueckas
MIPOHMIIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsSYKEHHOTO KOHJIEHCATOPA.

TexHruecKre yCTpOMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,

ANEKTPOCTATAYECKAS 3aImTa, 3a3€MJICHHE ANEKTPONPUOOPOB, KOHJIEHCATOP,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAM TUIACTHH,
PaCCTOSTHUSI MEK1y HUMU U TIUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUS DJIEKTPUUECKOrOo TOKa. McTouHMKM
toka. Cuna Toka. [1oCTOSHHBIN TOK.

Hanpsikenune. 3akon OMa i1 yyacTka L.

DIIEKTPUYECKOE CONPOTHUBJIEHUE. VY nenbHOE CONPOTHBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIENbBHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabora snexktpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MoOIIHOCTh 3JIEKTPUYECKOTO
TOKA.

DIIEKTPOJABIKYIIIASl CHJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH OMa
JUTSl TIOJTHOM (3aMKHYTOM) dIeKTpruueckoi nenu. KopoTkoe 3amMbIKaHUE.

DJIEKTPOHHAs TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTUBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JICKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M MPUMECHas HPOBOJUMOCTH IMOJYIPOBOIHUKOB.
CoiictBa p—n-nepexoja. [lonmynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax dJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
OUCCOLMALNS. DIEKTPOIIU3.

DJIEKTPUYECKUM TOK B raszax. CaMOCTOSITEIbHBIA M HECAMOCTOSITENIbHBIA pa3psl.
Monnus. [1na3ma.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP,
peocTar, MCTOYHUKH TOKa, JJIEKTPOHArpeBaTelIbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpbI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (POTOPEIUCTOPHI,
MOJIYIIPOBOAHUKOBBIN TUOJ, TAJIbBAHUKA.



Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COIPOTHBIICHHS LWJIMHIPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUIOLIAJH
MONEPEYHOr0 CEYEHMs U MaTepuraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe n3MepeHue INEKTPOABIKYIIEN CHIbl. KOPOTKOE 3aMBIKAHUE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTHUBIICHHS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne SIEKTPOIBHIKYIIEH CHUJIbI KCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kijacce OCyLIECTBISIETCA C YYETOM
COJIepKAaTENbHBIX MEKIPEAMETHBIX CBS3€M C KypcaMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHbIE C U3YyYEHHEM METOJO0B HAayYHOI'O MO3HAHUS:
ABJICHHE, Hay4YHbIA (DaKT, TUIOTE3a, (PU3nMUecKas BEIWYMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHUW, JMHeWHas (QyHKUMs, napabdona,
runepOona, UxX rpaukd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKUMHU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOCKIUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocus: mexaHuueckoe JABWKEHHE B KUBOM mpupoxae, auddysus, ocMmoc,
TEMJOOOMEH JKMBBIX OpPraHM3MOB (BHIbBI TEIUIONEPENayd, TEIJIOBOE pPaBHOBECHE),
ANEKTPUUECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOEHHWE AaTOMOB U MOJEKYJd, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUJIKOCTEHM M Ta30B,
ANEKTPUYECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHHE JBUKEHUM C HCIOIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUsl B TEXHUKE, MOJIIUITHUKH, UCIIOJb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(paketa, BOAOMET M JApyrue), JBHUraTelb BHYTPEHHEro CropaHus, MapoBas TypOuHa,
OBITOBOI XOJIOAWJIBHUK, KOHJIULIMOHEDP, TEXHOJIOTUH MOJYyYEHHUs COBPEMEHHBIX MATEpUAJIOB,
B TOM UYHCJI€ HAHOMATE€pUAlIOB, M HAHOTEXHOJOTUH, OJJIEKTPOCTaTHYECKas 3allluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, DJIEKTPOHArpeBaTesIbHbIE
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, rajJbBaHUKA.

11 KUIIACC

Pa3znen 4. DiaeKkTpoaMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

[TocTossHHBIE MarHUTHL. B3auMoaenCTBUE MOCTOAHHBIX MAarHUTOB. MarHuTHOE IOJIE.
Bekrop MarHutHOM HHAyKuud. IIpUHIMI CyNepHO3MUMM MAarHUTHBIX Moned. JluHun
MarHUTHOM HHAYKIMH. KapTHHa JIMHUN MArHUTHON MHIYKIMH 110JIS TOCTOSIHHBIX MarHUTOB.

MarHutHO€ 1ojie NpoBOJHUKA C TOKOM. KapTuHa NTMHWN MHIYKIIMU MAarHUTHOTO MOJIS
JUIMHHOTO MPSMOTO MTPOBOJAHUKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOJIHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. BanmoneicTBre NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoayJib M HampaBlieHUE. [[BUXKEHHE 3apsHKEHHON 4YacTHUIbl B
OJIHOPOJTHOM MarHuTHOM mosie. Pabota cunel Jlopeniia.



SIBneHHME DIEKTPOMArHUTHOM MHAYKUHMH. IIOTOK BEKTOpa MarHMTHOW WHIYKIHH.
DNeKTpOABMKYIIAs CHUJIA MHIYKLIHUH. 3aKOH 3JIEKTPOMarHUTHOW nHAYKuun Papajes.

BuxpeBoe anekTpuyeckoe mosie. DIEKTPOABUKYIAs CHJIa MHAYKIUU B MPOBOJHHKE,
JBIKYIIEMCSI [IOCTYIIATENIBHO B OJTHOPOTHOM MArHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIEHHE CAaMOMHIYKIWU. DJIEKTPOABIXKYIAs CUJIa CAMOUHYKIUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE MAarHWTHI,
ANEKTPOMArHUTHI, JIEKTPOABUTATENDb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUL, WHIAYKIHOHHAS
I1eYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHUE HIIEKTPOHHOI'O ITyYKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBreHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh  JJIEKTPOABIKYIIEM CWIBI MHAYKUUA OT CKOPOCTH H3MEHEHMS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne aeMCTBUS NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Paszpnes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebarenbHast cucrtema. CBOOOJHBIE MeXaHUYECKHE KoyieOaHus. [ apMoHHMuYecKue
koneOanus. Ilepuon, vacrtora, ammiuutyna v ¢asza kosiebaHui. [Ipy>KWHHBIA MasATHHK.
MaremMatnyeckuii MasTHHK. YpaBHEHHE TrapMOHMUYeCKMX KojeOanuil. IIpeBpamienue
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUs B HEaTbHOM
KOJIeOATeIbHOM KOHType. AHJIOTUs MEXAy MEXaHMYECKUMHU M 3JIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUsT OHHEPIUM B  HJICATBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBienrie 0 3aryxarolmux KoieOaHUAX. BBIHYXJIEHHbIE MEXaHUYECKUe
KoJnebanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUs.

Ilepemennpiii TOK. CHUHYCOMAANBHBIM NMEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUIUTYTHOE U IEUCTBYIOILIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancopmarop. IIpousBoacTBo, nepenaya U MOTPeOICHUE IIECKTPUUECKON IHEPIUH.
OKOJIOTUYECKUE PHUCKU TPU MPOU3BOACTBE AIIEKTPOIHEPruH. KynpTypa HCIOIb30BaHUA
AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHUYeCcKHe YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJjieOAaTeabHOW  CUCTEMbl  (NPYKUHHBIA — WIH
MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3aryxarommx KojieOaHU.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habutoienue pe3onanca.

CBOOOJHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcwinorpaMMsl  (3aBUCHUMOCTH  CHJIBI  TOKa W HAIpPsDKEHUS OT BPEMEHHM) JUIs
AJIEKTPOMAarHUTHBIX KOJICOAHUH.



Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mopenps TMHUY IEKTPONEpPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHWH Ipy3a HA HUTH OT JUTMHBI
HUATH U MacChI Ipy3a.

Hccnenopanne mnepeMEHHOr0 TOKAa B LENM M3 MOCIEA0BATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue  BOJIHBI,  yciioBUd  pacnpoctpaHeHus.  Ilepumon.  CkopocTb
pacnpocTpaHeHHs U JyirHa BoJHBL. [lonepeunsie u npoaoasHble BoHBL. MHTepdepenus u
IUPPAKIIST MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIy4YEHUS JIEKTPOMATHUTHBIX BOJIH. B3anmuas
opueHTauus BektopoB E, B, V B anekTpoMarauTHOU BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MpeJoOMIICHHEe, nosisipusauus, Audpakuusa, uHteppepeHus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHuTHBIX BOJIH. [I[puMeHeHHEe 3JIEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUMIIBI paIMOCBA3U U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHruecKre ycTpoilcTBa U MPAKTHYECKOE MPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBasl TMATHOCTHKA B TEXHUKE U MEAULMHE, paaap, paaguoONpUEMHIUK, TEIEBU30P,
aHTeHHa, Tenedon, CBYU-nieyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepeHnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOH M 4YacTOTOM
KoJieOaHu.

HccnenoBanne CBOMCTB  DJIEKTPOMArHUTHBIX BOJIH:  OTPAKEHHUE, MPEIOMIIEHUE,
noJisipu3anus, AMPppakuus, UHTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpgamMonuMHEHHOE pacHpOCTPAHEHUE CBETA B OJHOPOJHOM
cpene. JIyu cBera. TOUECUHBIN UICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKkOHBI TPEIOMIIEHUS cBeTa. AOCOJIOTHBIA MOKa3aTeilb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpeaenbHplil yroa MmojJHoro BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonie M pacceuBarolIye JIUH3bI. ToHKas nuH3a. POKYCHOE pacCTOSIHHE U
onTHYecKass cwia TOHKOM JH3bL. [locTpoenue wu300paxkeHUid B cOOMpalOLIUX H
paccenBaroMX JuH3ax. Dopmyia TOHKOHW JIMH3BI. Y BEJIUYCHUE, 1aBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUIYECKON ONITHKHU.

BonnoBass ontuka. Hurtepdepeniuss cBera. KorepeHTHble HCTOYHHMKHU. Y CIOBHS
HAOJIOICHUST MAaKCUMMYMOB U MHMHHMMYMOB B HMHTEP(EPEHIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakusa cBera. JudpakinuonHas peméTka. YClIoBUE HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IpU NaJ€HUH MOHOXPOMATUYECKOIO CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oroamnmnapar,
IPOEKIIMOHHBIN allapaT, MUKPOCKOI, TEJECKON, BOJIOKOHHAs OINTHKA, IU(paKIMOHHAS
pelmeéTKa, NoJIAPOUL.



Jlemoncmpayuu

[IpssMmonuHEHOE pacnmpocTpaHEeHUe, OTPAXKEHUE W TpeoMiieHue cBeta. OnTuyueckue
puOOpHI.

[TomHOE BHYTpEeHHEE OTpakeHre. Moellb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Hab6nronenue natepdepeHmnm cpera.

Ha6nronenue nudpaxiuum ceera.

Ha6nronenue nucnepcnu cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO TTPU3MEI.

[TomydyeHue cnekTpa ¢ mMOMOIIBI0 TUGPAKIIMOHHON PEMIETKY.

HaGnronenue nonspusanum cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3mepenue moka3aTens IpeIOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Habnronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIeHUAJIBHON TEOPHUH OTHOCUTEILHOCTH
I'paHunIBl NPUMEHUMOCTH KJIACCUYECKOM MEXaHHUKHU. [IoCTynaTsl criennanbHON TEOpUn
OTHOCUTENBHOCTH: HWHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCHUTENBHOCTH DWHILTEWHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BDEMEHH U COKPAILICHUE JIJIUHBI.
DHEprus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.
CBs13p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paszgen 7. KanToBas ¢pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU
®otonbl. Popmyna Ilmanka cBsizu sHepruu (OTOHA C €ro 4YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTue u wuccienoanve ¢otoddpdexra. Omnbitel A. I'. CroneroBa. 3aKoHBI

dbotoapdexra. VYpaBHenue OuHmTerHa a1 ¢dotodddexra. «KpacHas rpaHuLa»
dhoroaddexra.

JlaBnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMH4YECKOe ICHUCTBUE CBETA.

TexHrueckue yCTpOHCTBAa M MPaKTUYECKOE NMpUMEHEHHE: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEUHasi baTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHeELIHETo (poToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesHuro o -yactuil. [lnanerapHas
Mozeinb atoMa. [loctynarsl bopa. M3nyyenue u nornouieHue GoToHOB MpH MEpPEXoie aToma
C OJIHOTO YPOBHS SHEpPruu Ha Apyroul. Buael cnexktpoB. CneKkTp ypoOBHEW SHEPrUM aToma
BOJIOPO/JIA.

Bonnogeie cBoiicTBa yactul. Bonnsl ne bpoiina. KopnyCkyIspHO-BOIHOBOU JTyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckre yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: CIEKTPaJbHBIM aHAIN3
(cexTpockorit), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomol



Habmoienue nuHeivyaToro CuexkTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CTpoeHHs  sjapa.  OTKpeiTHE
panuoaktuBHOCTH. OmbITel Pesepdopna 1Mo ompeneneHuio cocTaBa pPaguOAKTHBHOTO
uznyuyenusi. CoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BnusHue pagnMoakTUBHOCTH Ha
’KUBBIE OPraHU3MBI.

OtkpeiTHe npoToHa U HeWTpoHa. HykionHas monens siapa ['eitzenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydenue. 3aKkoH
PaAMOAaKTUBHOTO pacnaia.

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl sipa.

SAnepnsbie peakuuu. Jlenenue u CUHTE3 sIEp.

Snepusiii peaxtop. TepmosimepHbiii cuHTe3. [IpoGneMbl UM TEPCHEKTUBBI SACPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI IAEPHOU SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

Mertonabl HaOJIIOAEHHS U PETUCTPALIUU 3JI€MEHTAPHBIX YaCTHULL.

dyHaaMeHTallbHbIC B3auMOJIecTBUSA. EquHCTBO (prznueckoil KapTUHBI MUpa.

TexHrueckre ycTpoicTBa U NPAKTUYECKOE MPUMEHEHHE: T03UMETpP, Kamepa BunbcoHa,
AJIEpHBINA peakTop, aroMHasi bomoa.

Jlemoncmpayuu

CU€TYMK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomut

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbel pa3BUTUA acTpoHOMUHU. [IpuKilamHOE W MHUPOBO33PEHUYECKOE 3HAUYECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sppkue 3BE3/bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

ComnHeuHas cucrema.

Comnue. Conneynass aktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3M. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBHY». 3BE3IBI
IJIABHOM TIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS 3BE3] IJIABHOM
MOCEA0OBATENbHOCTH. BHyTpeHHee crpoeHne 3BE3A. COBpPEMEHHBIE NPEACTABICHUS O
MPOUCXOXKICHUM U 3BOIOIMKA COTHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3]I.

Muieunsiii [Iyte — Hama ['anaktuka. [lonoxxenue u nBuwkenue ComHia B ['amakTuke.
Tunbl ranakTuk. PagnoranakTuky U kBa3zapbl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Pacmupenue Beenennoi. 3akon Xa06ma. PazOeranue ranmaktuk. Teopus
bousbmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunpie mpo0sieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaOmtonenuss HEBOOPYKEHHBIM — IJ1a30M € HMCIOJIb30BaHUEM  KOMITBIOTEPHBIX
NPWIOKEHUN I OINpEAeNIeHUs TOJ0KEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIyIIApHs U IPKHUE 3BE3BI.

Habmronenus B teneckon Jlynsl, rutanet, Mieunoro I1ytu.

O0o0maromniee MOBTOPEHUE

Ponp pusuku M acTpoHOMHUU B IKOHOMHYECKOH, TEXHOJIOTMYECKOM, COIMAIbHOW U
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, pojib MU MecTO (U3UKM WU aCTPOHOMUU B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, pojb (umdyeckoil Teopuu B (HOPMUPOBAHUU
NpeiCTaBlIeHU 0 (PU3NYECKON KapTHUHE MHUPA, MECTO (DPU3UUECKON KapTHUHBI MUpPa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce OCylIecTBIsIETCA C YYETOM
coJiepKaTeNIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMAaTHKH, OWOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUH.



MesicnpeOmemnuvle nonwsamus, CBI3aHHBIE ¢ U3YYEHHUEM METOJOB HAayYHOIO MO3HAHUS:
SBJICHUE, HAYYHBIN (PaKkT, TUIIOTE3a, (PU3NUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUe CHCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKHE (DYHKIIUHU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI
U WX NPOEKIHH Ha OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX
GbyHKIUHN, NMPU3HAKA MOA0OUS TPEYTOJBbHUKOB, ONpEAeNeHUE IUIOMAAN MIOCKUX (QUTYp H
o0BEMa Tel.

Buonocus: snekTpudeckue SIBICHUSA B KUBOW MPHPOAE, KoieOaTelbHbIC TBUKCHUS B
KUBOHM MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOW NPHUPOJAE, ACHCTBUE pagualiy HA KUBBIE
OpraHU3MBbl.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTALIMYECKON PEMIETKH, CIEKTPAIbHBIN aHAIU3.

l'eocpagpus: MarHUTHBIE MOTIOCA 3EMIIH, 3AJI€KA MATHUTHBIX Py, HOTOChEMKA 3€MHOU
MTOBEPXHOCTH, MPEJICKA3aHUE 3EMJICTPSICEHU .

Texnonoeusi:  JNUHUM  DJEKTpoIepenad,  IEHEpaTop  IEPEMEHHOr0  TOKa,
ANEKTPOJBUTATENb, WHIYKIHMOHHAS I€Yb, pajap, pPaguONpPUEMHHUK, TEJIEBH30p, AHTEHHA,
tenedoH, CBY-neub, MpOEKIMOHHBINA anmapar, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpenmera «dDusnka» Ha ypOBHE CPEAHETO OOIIEro 0O0pa3oBaHUs
(6a30BbIl  ypPOBEHb) JOJDKHO OOECHEUYUTh JIOCTUXKEHUE CICAYIOIMMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npeameta «Dusuka» T0KHBI OTpaxaTh
TOTOBHOCTh M  CIIOCOOHOCTH  OOy4YaronIuMxcsi PyKOBOJACTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMH, MO3UTUBHBIX
BHYTPEHHHUX YOEXKIICHUM, COOTBETCTBYIOUIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
o0I11eCTBa, pacIIUPEHUE KUZHEHHOTO OMBITA U OMBITA JEATEILHOCTH B MPOIECCE peaTU3aIiU
OCHOBHBIX HampaBJICHUN BOCIIUTATEIHHOM JIEATEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMK OOyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX TYMaHUCTUUECKUX U JEMOKPATHUYECKUX
LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX I'Pa’KJaHCKOrO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbLHON OpraHu3aluu;

yMEHHUE B3aUMOJICHCTBOBATh C COLMAIBLHBIMH MHCTUTYTaMHU B COOTBETCTBHHM C UX
GYHKUMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;

IIEHHOCTHOE OTHOIIIEHHWE K TOCYJIapPCTBEHHBIM CHUMBOJIAM, OCTHXKCHHUSIM POCCHUUCKHUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OILIGHHMBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIE  pEIICHUS,
OpUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UYHCJE B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOUas OCTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYecKoil HayKe;

5) TPy/10BOT0 BOCIIMTAHHUSI:

WHTEpEC K pa3muuHbiM chepaM mpodecCHOHANBHONU NESITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3MKOW W TEXHUKOW, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOp OymyIIei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO B 00IacTH (PU3KUKH HA
MNPOTSIKECHUU BCEU KU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbhl, OCO3HAHWE TJI00ATHHOTO XapakTepa
AKOJOTUYECKUX MPOOIIEM;

MJIAHUPOBAHKE W OCYIIECTBICHHUE EUCTBUN B OKPYXKAIOIMIECH Cpelie Ha OCHOBE 3HAHUS
L[eJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacCIIMpPEHUE OIbITa JESITEIBHOCTH HKOJIOTHYECKON HANpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (DU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3NUECKON HAYKH;



OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE H3YYCHHS
(U3HMKHN OCYIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh HHANBUYABHO U
B IpyMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble 1ornueckue AecTBUS:

CaMOCTOSTEIIbHO (POPMYyIMPOBATh U AKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

ONPENEIIATh LEIH ACSITEIbHOCTH, 3a/1aBaTh ApaMETPhl U KPUTEPUU UX JOCTHKCHUS;

BBISBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHMS B PAacCCMATPUBAEMBIX (DU3UICCKUX
SBJICHUSX;

pa3pabarbiBaTh IUTAH pEIICHWS TPoOJeMbl € YyU4€TOM aHaIW3a HWMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATEIbHOCTh, OILICHUBATH COOTBETCTBUE PE3YJbTATOB IEIISM,
OIICHUBATh PUCKHU MOCIEACTBUN NESITEIHLHOCTH;

KOOPAWHUPOBATh M BBINOJIHATH PabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejabcKue 1eMCTBUS:

BJIaJICTh HAYYHON TEPMHUHOJOTHUEH, KITIOUEBBIMU MOHITUSIMUA U METOJIaMHU (hU3UIECKON
HayKH;

BJIaJICTh HABBIKAMH yU4€OHO-UCCIE0BATEIHLCKON U IPOESKTHOM JEATEIBHOCTU B 00JaCTH
(hU3MKHN, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TMOUCKY METOJIOB PElICHUS
3a/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHUIO PA3JIMUHBIX METOOB MTO3HAHMUS;

BJIQJIETh BUJIAMH JIESITEIHBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMSI, €T0 MHTEPIpETAINH,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JUYHBIX YUYEOHBIX CUTYyalUsX, B TOM YHUCIE TPHU
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajady, BBIIBUTATH
TUTIOTE3y €€ pelleHus, HaXOAUTh apryMEHThI IJis JI0Ka3aTeIhCTBa CBOUX YTBEPXKICHUMH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBATh TMOJYYEHHBbICE B XOJI€ PEIICHUS 3aJauyd pPe3yJbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POpMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHON JACSATEILHOCTH, B
TOM YHUCJIE TIPU U3YYEHUU (PUBUKY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NTpeJjIaraTh OPUTMHAIIBHBIC MOXO0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIAJIETh HAaBBIKAMHU TMOJydYeHUs uHPopMaluu (UUYECKOTO COACPKAHUS U3
WCTOYHUKOB  Ppa3HbIX THUIIOB, CaMOCTOATEIIBHO  OCYIIECTBJISATH  IOUCK,  aHAJIU3,
CUCTEMATH3AlMI0O U HUHTEPNpETAUi0 HUHPOpPMAIMKM  Pa3IMYHBIX BUIOB U  (popm
MIpEeICTaBIICHHUSI;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpeACTBAa WMH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHUU B
pEIIEHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOIIOACHUEM
TpeOOBaHUI HPrOHOMHUKHM, TEXHUKM O€30MacHOCTH, THUTHEHbI, pecypcocOepexeHus,
PaBOBBIX U ATHUECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEepKaHUS B Pa3IUYHbIX (opmarax C Y4ETOM
Ha3HAYeHUd WHQPOPMALlUM U 1IeJIEBOM ayAUTOpPUHU, BHIOMpas ONTUMAIbHYIO (opmy
NPEACTABICHUS U BU3YAJIU3ALIAH.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe 1eHCTBUS:

OCYIIIECTBJISITH OOIIEHNEe HA YPOKax (PU3HKHU U BO BHEYPOUHOU JIEATEITHLHOCTH,

pacmo3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYAllMd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C UCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW W WHINBUIYATbHOU PabOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUMN C YIETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEMN KaKJIOT0 YIEHA KOJUIEKTHUBA;

MPUHUMATH L€ COBMECTHOW JIESITEIbHOCTH, OPraHU30BBIBATH U KOOPJAMHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JIEMCTBUM, PACHPEAECTATh POJIU C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJaJa W KaXJOTO0 yYaCTHHKA KOMAaHABl B OOIIHIA
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIUYHBIX CUTYyalHsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh IMO3HABATENIbHYIO JESITEIbHOCTh B 00J1aCTH (PU3UKH U
aCTPOHOMUHU, BBISIBJISTH IPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 331a4H;

CaMOCTOSTENIbHO COCTaBJIATH IUIAH PEIICHUs] PACUETHBIX M KaYECTBEHHBIX 3a/a4, IUIaH
BBINIOJIHEHHSI TPAKTUYECKOM padOThl € YYETOM HMEIOIIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IPEATNIOYTECHNN;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelLIeHMUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMUPOBAHUIO W MPOSBJICHUIO JpYyIULIMU B 001acTu (PU3MKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJ€Th HABbIKAMHM T03HABATEIbHON peQEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCII0JIb30BaTh NPUEMBI PeIIEKCUU ISl OLEHKH CUTYallMu, BEIOOpA BEPHOTO PEIICHUS;

yMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUSI IO UX CHUKECHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MIPU aHAIN3€ PE3YyJIbTAaTOB JCSITEILHOCTH;

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MIPU aHAIN3€ PE3YyJbTaTOB JCSITEILHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIMIUOKH.

B mporiiecce 1OCTHXEHUS IMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbI MO (PU3KKE
JUIL  YPOBHSI CpeIHEro oO0mero ooOpa3oBaHusi y OOY4YarOIIUXCS COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN MHTEIJIEKT, IPEANoIaralommuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh MOHMMAaTh CBOE HMOILIMOHAIBHOE
COCTOSIHME, BHJIETb HAMPABIICHUSA PA3BUTUS COOCTBEHHOW 3MOILIMOHAIBHOW cdepbl, OBbITH
yBEpPEHHBIM B ce0¢;

CaMOpPETyJMPOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHUE  INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCA K 3MOILMOHAIBHBIM
U3MEHEHHSIM U MPOSIBISATHh THOKOCTH, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIFOYAIOIIEH CTPEMJICHHE K JIOCTHKEHHIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIEVCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEN;



SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBLHOE COCTOSIHHE APYTHUX,
YUUTHIBaTh €r0 TMpPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTb K COUYYBCTBUIO U
CONEPEKUBAHMUIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATH OTHOILICHHS C
APYTUMH JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy 00y4yenus B 10 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUH:

JEMOHCTPHUPOBATH HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUHN COBPEMEHHON
Hay4YHOM KapTHUHBI MHAPA, B Pa3BUTUHA COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTHYECKON
JIEATEIILHOCTH JIFOJICH;

YUHUTBIBATh T'PAHULBI NPUMEHEHHUS U3YYEHHBIX (DU3UUYECKUX MOJENEH: MaTepuaibHas
TOYKA, NHEpIHUAJIbHAs CUCTEMa OTCU€Ta, aDCOIOTHO TBEPAOE TEIO, UACAIBHBIN a3, MOJIEIU
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX TEJN, TOUCUHBIN SJEKTPUUECKUIN 3aps]l IPU PELICHUH
(dbuznyeckux 3aaay;

pacrno3HaBath (hpU3NUYECKUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOEHHUS BEIIECTBA U AJIEKTPOJUHAMUKHU:
PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBH)KEHHE, CBOOOJHOE MaJeHUue Tell,
JIBIDKCHUE TO OKPYKHOCTH, HHEpIMs, B3auMmopeiicTBue tei, auddys3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TEJN, U3MEHEHUE 00BbEMA TEJ MPU HarpeBaHUU
(oxnaxxeHnMu),  TEIUIOBOE  pPAaBHOBECHE,  HWCIIApEHUE, KOHJEHCAlMs,  IJIABJIECHUE,
KpUCTAJUIM3alUsl, KUIIEHUE, BIAXHOCTh BO3[yXa, IOBBIIIEHUE JaBICHUS raza MpU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSI3b MEXIy I[apaMeTpaMu COCTOSIHHUS ras3a B
M30IIpolieccax, AIEKTPU3aLus TN, B3aUMOICHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIOJb3Ys (PU3NYECKHUE BEIMUMHBI: KOOpAUHATA,
MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, Cujla, UMIYJIbC Tela, KHHETHYeCKas
SHEPrus, MOTEHIMAIbHAS 3HEPIrUs, MEXaHHuYecKas padoTa, MeXaHW4YecKas MOIIHOCTb; MPHU
ONMKMCAHUM TPABWIBHO TPAKTOBaTh (DU3UUYECKUH CMBICH HCIOJIb3YEMbIX BEJIIMYUH, UX
0003HAYEHUs M E€IMHULIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO
BEJIMYMHY C APYTUMU BEIUUHMHAMY;

ONKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHMS, UCIOJIb3YS
(¢u3nUecKkue BEIWYMHBL: JABJICHHE Tra3a, TeMIeparypa, CPEAHssl KUHETUYECKas HSHEPrus
Xa0TUYECKOTO JIB)KEHUS MOJIEKYJ, CPEIHEKBAJApPAaTUYHASI CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOThI, BHYTPEHHSISI SHEPTUs, padoTa raza, Ko3QpQGUUHUEHT MOJE3HOr0 IEUCTBHS TEMIOBOTO
JBUTATENsI; MPU ONUCAHWU TPaBUIBHO TPAKTOBATH (PU3WYECKUM CMBICT HMCIOJb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M E€JIMHULIBI, HAXOAWTH (POPMYIIbI, CBS3BIBAIOIIME JAaHHYIO
(U3MYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYMHAM;

OMKCHIBATH U3YUYEHHBIEC ANEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE SBICHHUS
(mpouecchl), UCMONB3Ys (PU3NUECKHE BEIMYMHBL: JJIEKTPUUECKHM 3apsijl, 3JIEKTPUYECKOe
0JIe, HAMPSKEHHOCTD MOJIs1, MOTEHIMAN, PA3HOCTh MOTEHI[MAIOB; P ONMUCAHUU MTPABUIILHO
TPaKTOBaTh (PU3MYECKUN CMBICH MCIOJIb3YEMBIX BEJIMYUH, UX OOO3HAUYECHUS U E€IAUHUIIBL
yKa3biBaTh (OPMYJIbI, CBSA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JPYTrUMU
BEJIMYMHAMU;

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCTIONb3Ys (DU3UUECKUE 3aKOHBI U
IPUHIIUIBL: 3aKOH BceMupHoro tarotenus, |, Il u Il 3akonsr HeroTOHA, 3aKOH COXpaHEeHUS
MEXaHUYECKON SHEpPruM, 3aKOH COXPAHEHMSI HMITYJIbCa, MPUHLMUII CYNEpPIO3UlUA CHUJ,
OPUHIIMIT PaBHONPABUS HMHEPUHUATIBHBIX CHCTEM OTCU€Ta, MOJEKYISIPHO-KUHETHUYECKYIO
TEOPHUIO CTPOEHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpelIHEW KUHETUYECKOW 3HEPruu
TEIJIOBOTO  JIBUKEHUSI MOJIEKYJT C  aOCOJIIOTHOM  Temmeparypod, TeEepBblil 3aKOH
TEPMOJIMHAMMKY, 3aKOH COXPAaHEHMs DJIEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 3Tom
pasnuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MATEMATUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuiibl, 00J1aCTH) MPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIC MPUHIMUIBI JCHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuvaTh yCIOBUS UX OE30MMACHOTO HCIOIb30BaHUS B IOBCETHEBHON KU3HU;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (PHU3NYECKUX SBICHUN U TPOIECCOB C
UCIIOJIb30BAaHUEM MPAMBIX W KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (HOPMYIUPOBATH
npobiieMy/3ajauy ¥ TUIOTE3Y Y4YeOHOro OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPeJIOKEHHOT0 000PYAOBaHUSA, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHBIE H3MEPEHHS (PU3UUYECKUX BEIUYMH, MPU ITOM
BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUs M HCIOIb30BaTh W3BECTHHIE METOMBI OLEHKU
ITOIPEIIHOCTEN H3MEPEHNN;

HCCIIEIOBaTh 3aBUCUMOCTU MEXKAY (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHUEM
OpSIMBIX HU3MEpPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATHh PE3yJbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUAE TaONUIl U TpapHUKOB, IENaTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIEI0BAHHUS;

coOro1aTh MpaBuia O€30MacCHOr0 TPyJAa MpU MPOBEIECHUM HCCIEAOBAaHUI B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW M MPOEKTHOM JAESITENbHOCTU C
HCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYI0BAHUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (DU3MYECKON MOJEINbI0, HUCIOJIb3Ys
(¢u3nUecKkue 3aKOHbl W TPUHLIMIIBI, HA OCHOBE aHajiu3a YCJIOBHUS 3aJayd BbIOMPATH
(bM3UYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOIUMBIE TS €€
pelieHus, MPOBOAUTH pPAcdy€Tbl M OLEHUBATh pPEATbHOCTh IMOJYYEHHOTO 3HAYEHUS
(hu3nyeCcKO BETUUYUHBI,

peniaTh KaueCTBEHHBIE 33/1a4: BBICTPAUBATh JOTUYECKHA HENPOTUBOPEUHUBYIO LIETIOUYKY
paccyXAeHuN ¢ OOPON Ha U3yUYECHHBIE 3aKOHbI, 3AaKOHOMEPHOCTH U (DU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh NPH PEIIEHHH Y4YEeOHBIX 3a/ad COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U MPEIACTABICHUS YUEOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMaLMY, MOJIYYEHHOW W3 PA3JIMYHBIX MCTOUHHUKOB, KPUTHUYECKHU
aHAJIM3MPOBATh MOJyYaeMyI0 HHPOpPMaLIKIO;

MIPUBOANTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bICHEHHE MPOLIECCOB OKPYKAOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HaHUS MO (U3UKE B IOBCEIHEBHOM JKHU3HHU IS
oOecrieueHus: 0€30MaCHOCTH PH OOpAILIEHUH ¢ MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBaMU,
JUISL COXPAHEHHWsS 3J0pOBbsi M COONIOAEHUS HOPM 3KOJIOTMYECKOrO TOBEJICHUS B
OKpYXaIoUIEH Cpee;

paboTaTth B TPYIIE C BBIMNOJHEHUEM PA3IMYHBIX COLUMAIBHBIX pPOJEH, MJIAHUPOBAThH
paboTy rpymnmnbl, pallMOHAIBHO PAaCHpenesaTh 00sI3aHHOCTH U IJIAHUPOBATH JIESITENBHOCTD B
HECTaHJAPTHBIX CUTYalUsAX, aJIeKBATHO OLICHUBATh BKJIAJl KAKJIOTO U3 YYACTHUKOB I'PYIIIHI B
pelieHre paccMaTpuBaeMon MpoOIeMBbl.

K xoniry o0yuyenus B 11 kiacce npeIMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JTOKHbI
oTpaxaTh C(HOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBAThH HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAaY4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NESATEIBHOCTH JIIOJIEH, LIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHULBl NPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJIeNeH: TOYEeUHbIN
ANEKTPUYECKUIN 3apsll, Jyd CBETa, TOUYEUHBIM HCTOYHUK CBETa, SAEpPHas MOJENIb aTroMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTIO JIpa MpU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacrio3HaBath (pU3NUYECKUe SBICHUS (TPOLECChI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOW (DU3UKHU: AJIEKTpUUYECKash MPOBOAMUMOCTb, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAs WHAYKLUSA, ACHUCTBUE MArHUTHOIO IIOJS Ha MPOBOAHUK C TOKOM H
ABWOKYLIMMCS — 3apsAl, DSJCKTPOMAarHUTHbIE KOJeOaHWsT M BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTpPAKEHHE, IpeIoOMIIEHHe, HHTeppepeHuus, auppakuus Hu
noJsipu3alusl CBeTa, AWchepcusi cBera, (orornekTpuueckuii 3¢pdext (potoaddekr),
CBETOBOE J1aBJICHUE, BOSHUKHOBEHUE JIMHEWUYATOTO CIIEKTPa aTOMa BOAOPOJA, ECTECTBEHHAS
U UCKYCCTBEHHAsl paJJMOAKTUBHOCTD;

OINUCHIBAaTh U3YUYEHHbIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE,
AJIEKTPUYECKYIO IPOBOJUMOCTb PA3JIMYHBIX Cpel) U DIEKTPOMATHUTHBIC SIBJICHUS



(mpotecchbl), HCMONB3YAd (PU3NYECKUE BEIMYMHBL: DIEKTPUUECKUNA 3apsl, CHilIa TOKa,
ANEKTPUYECKOE HANPSDKEHHE, 3JIEKTPUYECKOE CONPOTHUBIIEHHWE, PA3HOCTh MOTEHLHAJIOB,
AIIEKTPOJBIDKYINAsA CUia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJs, cuia Amrmepa, cuia
JlopeHua, MHAYKTUBHOCTb KaTYIIKH, SHEPTHUS JIEKTPUYECKOTO0 U MAarHUTHOTO TOJIEH, IEPHOT
M YacToTa KojeOaHWW B KoieOaTeNIbHOM KOHTYpe, 3apsij U CHiIa TOKa B MpoIlecce
TapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE pacCTOSIHUE M OMTHYECKas CHUJia
JIMH3bI, IPU ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOIb3YEMBIX BEJINYMH,
X 00O03HAUEHUS W E€IMHHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (DU3HUUECKYIO
BEJIMYMHY C APYTUMU BETUYHHAMY;

ONUCHIBATh M3Y4YCHHBIC KBAHTOBBIC SIBJICHHS W TPOIECCHI, HCIONB3YysA (U3HUECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPIHs U
uMIynasc (OTOHA, MEPUOJ TOJypacmhana, dHeprusl CBS3U aTOMHBIX sJep, NMPU OMHCAHUU
MPaBHJIBHO TPAKTOBAaTh (PU3UUECKHI CMBICT HCHOJIB3YEMbIX BEIMYWH, UX O0O3HAUCHUS U
€AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMH
BEJIMYMHAMU, BBIUUCIATH 3HAUCHNE (PU3NUECKON BEITUYHHBI;

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCIONb3Ys (PU3NUECKUE 3aKOHBI U
OpUHIUIBE: 3aKoH OMma, 3aKOHBI MOCJEAO0BATEIBHOIO W MHapaJIeIbHOIO COEAMHEHUS
MPOBOJIHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM WHAYKIHWHU, 3aKOH
MPSMOJIMHEMHOTO PaCIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKEHHSI CBETA, 3aKOHBI ITPEJIOMIICHUS
CBETa, ypaBHeHME OWHIITEHHA sl (oTod(eKrTa, 3aKOH COXpPaHEHUs] HHEPruu, 3aKOH
COXpaHEHUs MMIYJIbCa, 3aKOH COXPAHEHWUsS! 3JIEKTPUYECKOIOo 3apsia, 3aKOH COXpPaHEHHUs
MacCOBOT'0 YHCIIA, MOCTyJaThl bopa, 3aKOH paJuoaKTUBHOIO pacmiajaa, Mpu 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTEMaTUUYECKOE BBIPAKEHHUE U YCIOBHS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

ONpENENsATh HAPABIECHUE BEKTOPA MHAYKIIMM MAarHUTHOT'O IOJISI TPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTh M OIHCHIBaTh H300paKE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJIHATHh 3KCHEPUMEHTHI MO UCCIEN0BAHUIO (PM3MYECKUX SIBJICHUI M MPOLECCOB C
UCIIOJIb30BAaHUEM TMpPSAMBIX M KOCBEHHBIX M3MEPEHUH: TMpu 3TOM (opmMyInupoBaTh
npobsieMy/3aadyy M THUIOTE3y YYEOHOro OSKCIEPUMEHTa, COoOupaTh YCTAHOBKY U3
MPEAI0KEHHOTO0 000pYI0BAHHUS, IPOBOAUTH ONBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIUYHMH, MPU ITOM
BBIOMPATh ONTUMAIbHBIA CIIOCOO M3MEPEHHUsI U UCIOJIb30BaTh M3BECTHBIE METOJIbI OLIEHKU
MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEI0BAaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIOJb30BAHUEM MPAMbBIX
M3MEPEHUI: NMPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTaThl MOITYYECHHOM
3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE TaONMI] W TrpaduKOB, J€JaTh BBIBOABI IO
pe3ynbTaTaM HCCIIeIOBAHUS;

coOro1aTh MpaBuiia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBaHUI B paMKax
y4eOHOIr0 JKCHEPUMEHTa, Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOM JAESTeNIbHOCTU C
UCIIOJIb30BAHUEM U3MEPUTENLHBIX YCTPOMUCTB U 1a00paTOPHOTO 000pYAOBAHMUS;

pemiath pacy€THbIE 3aJaud C SBHO 3aJaHHOM (DU3MYECKOW MOJEINbI0, HUCIOJIB3YS
(du3nUeckue 3aKOHbl W TPUHIIMIIBI, HAa OCHOBE aHajiu3a YCJIOBUS 3aJayd BbIOMPATH
(bu3MYECKyI0 MOJIEb, BHIACIATh (PU3NYECKHUE BEIMYMHBI U (OPMYJIbl, HEOOXOIUMBIE TS €€
peunieHusi, MPOBOAUTH pPacdy€Tbl M OLEHUBATh PEATbHOCTh IMOJYYEHHOTO 3HAYCHUS
(hU3NYECKOM BETMUUHBI,

penaTh Ka4eCTBEHHbIE 33/1a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO LIETIOYKY
paccyXIeHUI ¢ ONOPOI HAa N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUSI,

UCIOJb30BaTh IPU PEIIEHWH YYEeOHBIX 3aJad COBPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYpUPOBAHUs, UHTEPIPETALUU U NPEACTaBICHUs YUEOHOH U
HaY4YHO-TIOMYJISIPHOM MH(OpMaLMK, NOJYyYEHHOW W3 Pa3iNYHbIX UCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOTY4aEMYIO HH(OPMALIUIO;

OOBSCHATh NPUHLUIBI JIEUCTBUS MAlIUH, NPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BaHMS B IOBCEIHEBHON XKU3HU;



MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHON KHU3HU IS
oOecrieyeHus1 0€30MaCHOCTH P OOPAILEHNUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMM,
Ui COXpaHEHHsI 3/J0pPOBbS U COOJIOACHHMS HOPM SKOJOTHYECKOrO TIOBEIEHHUS B
OKPYXarUIIEH CpeIe;

paboTaTh B TpyMIe C BBIMOJTHEHUEM pA3IUYHBIX COIMAIBHBIX POJICH, MIAHUPOBAThH
paboTy TpymIibl, pallMOHATIBFHO PACTIPEAEIATh 00S3aHHOCTH U TUIAHUPOBATH JAEITEILHOCTD B
HECTaHJAPTHBIX CUTYAlIUsX, aIeKBATHO OLICHUBATH BKJIA]] KaX/I0T0 U3 YUaCTHUKOB TPYIIIHI B
pelieHue paccMaTpuBaeMoit pOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuyecTBo yacoB
Ne HaumeHoBaHue pa3ieoB u TeM Kourpoa Mpakru DJieKTpoHHbIEe (I (ppoBHIE)
n/n MPOrpaMmbIl Bcero bHBIE qecKue o0pa3oBare/ibHbIE pecypchl
padoThI padoThI

Pazgea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

®u3uKa U METOAbl HAYYHOIO bu6muoreka [IOK
1.1 2
MMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3zpen 2. MEXAHUKA
bubmnoreka IIOK
2.1 Kusemarika S https://m.edsoo.ru/7f41bf72
bubmnoreka IIOK
2.2
Aunaumia ! https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
2.
3 3aKOHbI COXpAHCHIS B MCXaHHKe 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18

Pazpea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnoreka [JOK
' KHHETHYECKOU TEOPHUH https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2
3 OCHOBEI TEpMOHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS 5 bubmuoreka [JOK
' BeniecTBa. Pa3oBble MEPEXOIbI https://m.edso00.ru/7f41bf72
Uroro no pazaeny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6anoreka LIOK
4.1
IICKTPOCTATHIA 10 . https://m.edsoo.ru/7f41bf72
4.9 IToCTOSIHHBIN DIIEKTPUYECKUN 12 1 bu6muoreka [JOK
' TOK. TOKHM B pa3iIM4HbIX Cpelax https://m.edsoo.ru/7f41bf72
HToro no pasaeny 22
Pe3zepBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB 11O 68 3 3

HPOI'PAMME



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

11 KJIACC

KoaunuecTBo yacoB

Ne HaumeHnoBaHue pa3jesnoB u TeM Konrpoa MpakTu DJyieKTpoHHbIe (U(ppoBLIE)
n/n nmporpammabl Bcero bHbIE yecKue OﬁpaSOBaTeﬂbele pecypchbl
padoTsI padoTsI
Paznen 1. JIEKTPOJIUHAMMUKA
MarsuTtHoe I0JI€. Bu6 1IOK
nOJIMOTEKA
1 DIKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIHS
Uroro no pazgeny 11
Pa3pen 2. KOJJEBAHUSA U BOJIHBI
Mexanndeckue u
2.1 2JIEKTPOMArHUTHEIE 9 1 bubmorexa LOK
' P https://m.edsoo.ru/7f41c97c
KoJieOaHus
99 MexaHn4ecKue u 5 1 bu6mmoreka [IOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edso0.ru/7f41c97c
bubmuorexa [JOK
2.3 0]
frrxa 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CTICITHATBHOM 4 1 bubnuotexa [JOK
' TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAaHTOBOU 6 bubnuorexa [JOK
' OIITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2
Crpoetne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMIOE 1p0 > https://m.edsoo.ru/7f41c97c
HWroro no pasneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPODPU3NKHU
51 DJIeMEHTHI aCTPOHOMUU U 7 1 bubnmoreka [JOK
' acTpoU3UKH https://m.edso00.ru/7f41c97c
Hroro no paszneny 7



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

Paznesn 6. OBOBIIAIOHIEE TOBTOPEHUE

bu6mmoreka [IOK
6.1 O0o0611aro1Iee MOBTOPEHUE 4
et P https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pe3epBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 11O 68

IMPOI'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Ne KoumnuectBo yacos
JJIeKTPOHHbIE
ara ugposbie
n | Temaypoka Kontpoa | IHNpaxrnue | A ungp
/ Bcero bHBIC CKHue HU3YYCHUA 06p3303aTe.111>H1>1
u padoThI padoThI ¢ pecypceel
®dusnka — HayKa O MPUPO/IE. bubnnoreka [JOK
1 Hayunsie MeTOABI TO3HAHUS 1 https://m.edsoo.ru/ff
OKPYKarolero Mupa 0c32e2
Ponb 1 mecTo dusuku B
OpPMHPOBAHUU
bopmip . o bubmuorexa [JOK
COBPEMEHHOM HAyIHOM
2 CADTIHEL M. B 1 https://m.edsoo.ru/ff
P pa, 0c33e6
MPAKTUYECKOU JeATETbHOCTH
mroaen
MexaHnndeckoe JBHKEHUE.
OTHOCUTENBHOCTh bu6mmoreka [IOK
3 MEXAHUYECKOTO JIBUKEHHUS. 1 https://m.edsoo.ru/ff
Ilepemenienue, CKOpOCTb, 0c3508
YCKOpEHHE
bu6mmoreka [IOK
PaBnomepHOE
4 . 1 https://m.edsoo.ru/ff
pAMOT A 0c3620
bu6mmoreka [IOK
PaBHOyCKOpEeHHOE
5 T — 1 https://m.edsoo.ru/ff
P A 0c372e
CB0OOIHOE TaJCHHUE. bu6mmoreka [JOK
6 YckopeHne cBOOOTHOTO 1 https://m.edsoo.ru/ff
najgeHust 0c39cc
KpuBonuneiinoe 1BuXeHHE. bubnuoreka [IOK
7 JIBr>KeHne MaTepruanbHOU 1 https://m.edsoo.ru/ff
TOYKH 110 OKPY>KHOCTH Oc3ada
[IpuHUKIT OTHOCUTENBHOCTH
bu6mmorexa [IOK
lNanmnes. MaepuuanbsHble
8 cHCTeMEL oTcuera. TTepBLL 1 https://m.edsoo.ru/ff
PP 0c3bes
3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
. bubnuotexa [JOK
cynepno3uiuu cuil. Bropoi
9 saxcor HEIOTOMA 115 1 https://m.edsoo.ru/ff
. 0c3bes
MaTepuaIbHON TOYKH
10 Tperuii 3akon HeroToHa 11 1 bubnuorexa [IOK

MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Oc3be8

3aKOH BCEMUPHOTO
tarotenus. Cuma TSKECTH.

Bbu6mmoreka [JOK

11 enBas KOCMIHEcKas https://m.edsoo.ru/ff
P 0c3d00
CKOpOCTb
bubmuoreka [JOK
Cuiia ynpyroctu. 3aKoH
12 [via. Beo Tena https://m.edsoo.ru/ff
ya. 0c3e18
Cuna tpenus. Koapduument
Tpenus. Cuna bubnuoreka [IOK
13 | compoTuBaeHUS IPU https://m.edsoo.ru/ff
JIBIDKEHUH TeEJa B )KUJIKOCTHU 0c3f76
WJIY Ta3e
[TocTynarensHOE 1
BpalllaTeJIbHOE IBUKECHHUE
R bu6mmoreka [IOK
aOCOJIIOTHO TBEPOTO TEa.
14 https://m.edsoo.ru/ff
MowmeHT cumsl. [1medo cubl.
Oc41a6
VYcnoBus paBHOBECHS
TBEPAOIO Tena
Nmnynsc maTepuaibHOU
TOYKH, CUCTEMBbI
bu6mmoreka [IOK
MaTepUaIbHBIX TOYEK.
15 MIMIVIEC CHUEL 3aKOH https://m.edsoo.ru/ff
4 ' 0c43d6
COXpaHEHHUS UMITYJIbCa.
PeaxkTnBHOE ABMKEHIE
PaboTa 1 MOIIIHOCTH CHUITBL.
Kunernueckas sneprust bubnnoreka [JOK
16 | wmarepuanbHOI TOUKH. https://m.edsoo.ru/ff
Teopema 06 u3MeHeHUN 0c4502
KUHETHUYECKOW SHEPrUun
[TorenimansHas 3HEPTHS.
[ToTenumanpHas sHEpPTrUst
YIPYro AehOpMEPOBAHHOR bubnuoreka [IOK
17 S https://m.edsoo.ru/ff
by ' t Oc46la
SHEprus Tena BOIU3H
MOBEPXHOCTU 3eMIN
IloTenumnansHbIC U
HETOTEHIIMAJIbHBIC CUJIBI.
CBs13b paboThI
bu6mmorexa [IOK
HETOTEHIIMAJIbHBIX CHJI C
18 . https://m.edsoo.ru/ff
W3MEHEHUEM MEXaHUYECKOM
0c478c
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPTHH
19 | Jlaboparopnas paGota



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

«HccnenoBanue CBA3U
paboThI CHITBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUHU Tela
Ha [IpUMEpPE pacTKEHUs
PE3UHOBOTO JKI'yTa)»

20

KonrponsHas pabora no
teme «KnHemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETUIECKOM
teopun. bpoyHoBCKOE
newkenue. dubdysus

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc4dc2

22

XapakTep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelecTBa. Mojenu CTpoeHUs
ra3oB, JKUAKOCTEH U TBEPIBIX
Ten

23

Macca monexya.
KonnuecTBo BemecTsa.
IloctosinHas ABoragpo

24

TenoBoe paBHOBECHE.
Temmneparypa u e€
n3Mmepenue. [lkama
temuneparyp Llenscus

25

WUneanpuerii raz 8 MKT.
OcHoBnoe ypaBHeHne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc4fde

26

AOcosroTHast TeMIiepaTypa
KaK Mepa cpeHen
KUHETHYECKOUN 3HEpruun
JBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ochlle

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

28

JlabopaTopHas pabota
«UccnenoBanue
3aBHUCHUMOCTH MEXKITY
napaMeTpamMu COCTOSTHUS
pa3peKeHHOTO Ta3ay

29

N3onporeccel B neanbHOM
rase u ux rpaguueckoe
IIpE/ICTaBICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

BuyrtpenHss sHeprus
TEPMOJNHAMUYECKOMN
CHCTEMBI B CITOCOOEI €€
n3MeHeHusa. KommuecTBo

bubmuoreka [JOK

30 5 https://m.edsoo.ru/ff
TEIUIOTHI U paboTa. 0C5952
BuyTtpennss sueprus
0JIHOATOMHOT'O HCAIBHOIO
rasza

bu6mmoreka [IOK
31 | Bunsl Temonepenaun https://m.edsoo.ru/ff
0c5c36
VY nenbHas TEMI0EMKOCTh
BemiecTBa. KomnaecTBo bubmuorexa [JOK

32 | TemIoTHI MpH https://m.edsoo.ru/ff
TeIJIonepeaaye. 0cbc36
AnmabaTHBIN mporecc
IlepBblii 3aK0H

bu6mmoreka [IOK
TEPMOJAMHAMUKH U €T0
33 DMMeHCHIE K https://m.edsoo.ru/ff
p Oc5efc
M30IpoIeccam
HeobOpaTtumocThb mporieccoB B bubnuorexa [JOK

34 | mnpupone. Bropoii 3akoH https://m.edsoo.ru/ff

TEPMOJUHAMUKU 0c6230
. bubmuorexa [JOK
ITpunanun aeiicteus u K11

35 PUHH . A A https://m.edsoo.ru/ff

TEIIOBOM MalllMHBI
0c600a

36 | Iuxa Kapuo u ero KI1J]

37 DKOJI0rH4ecKue mpooIeMbl
TETIOPHEPTETHUKH
O6o0maromuii ypok bubmuorexa [JOK

38 | «MomnekymsipHas pu3HKa. https://m.edsoo.ru/ff
OCHOBBI TEPMOJIMHAMUKI 0c6938
KonTponbHas pabota mo

bu6mmoreka [JOK
teme «MoutekyisipHas

39 (usitka. OCHOBHI https://m.edsoo.ru/ff

' 0c6a50
TEPMOTUHAMHUKID)
[TapoobpazoBanue u bubnnoreka [HJOK

40 KoHJeHcanus. Vicnapenue u https://m.edsoo.ru/ff
KHIIEHHE 0c63b6
AOcoroTHas U bu6mmorexa [IOK

41 OTHOCHUTEJIbHAS BJIAXKHOCTh https://m.edsoo.ru/ff
BO3ayxa. HackllenHslil nap 0c64d8

42 TBépnoe Teno. bubnuorexa [IOK

KpI/ICTaJ'IJ'II/I‘-ICCKI/IC n

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c65f0

amMop(QHbIe Tena.
AHN30TpOINUS CBOMCTB
KpucTauioB. JKuakue
kpuctaibl. CoBpeMeHHbIE
MaTepHabl

0c65f0

IlnaBnenue n
KpUCTaJUIU3anus. Y IeabHas

bu6mmoreka [IOK

43 https://m.edsoo.ru/ff
TEIUI0TA TUIaBJICHUS. 0C6708
CyOmmmariust

bubmuoreka [JOK
YpaBHEHHE TEIIOBOTO
44 5 https://m.edsoo.ru/ff
atatea 0c6820
DnekTpu3anus Teil.
OnexTpuueckui 3apsa. [Isa bubmorexa LHOK
45 A AR TOHCCKIX ' https://m.edsoo.ru/ff
a p Oc6bcc
3apsI0B
[TpoBOIHMKH, TUIICKTPUKH
HII)IOJI POBOHMKHA 331.)K0H bubmorexa HOK
46 cox aféﬁm et ;/Iqecxoro https://m.edsoo.ru/ff
p p Oc6bcc
3apsna
B3aumopeiicTBue 3apsios. bubnunoreka [JOK

47 | 3axon Kynona. Toueunslii https://m.edsoo.ru/ff
BJIEKTPUYECKUM 3apsif Oc6ced
HanpsixénnocTth
AIEKTPUUYECKOTO TOJIS. bubnnoreka [JOK

48 | IlpuHUUMD CynepHno3ULUU https://m.edsoo.ru/ff
JJIEKTPUYECKHUX ITOJIEH. Oc6df2
JInauu HanPsKEHHOCTH
Pabota cun

bu6mmoreka [JOK
ANEKTPOCTATUYECKOTO TIOJIS.
49 MoreHman. PasHocTs https://m.edsoo.ru/ff
OTCHIHAT. TasHoc 0c6100
MOTEHIIUAJIOB
[TpOBOIHUKH M TUIIEKTPUKH
P P bubmuorexa [JOK
B AJIEKTPOCTATUYECKOM TIOJIE.
50 JeKTpreckas https://m.edsoo.ru/ff
dJleTpHee 0c7018
MIPOHUIIAEMOCTh
" bubnuotexa [JOK
DNEeKTPOEMKOCTb.
o1 KomteHcaTo https://m.edsoo.ru/ff
A P 07126
DNeKTPOEMKOCTD TIJIOCKOTO bubnmoreka [JOK

52 | xonjgeHcaTopa. DHEprus https://m.edsoo.ru/ff
3apsHKEHHOr0 KOHJEHCAaTOpa 0c72c0

53 JlabopaTopHas pabota

"U3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

JIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[TpuniMn nercTBus u
[IPUMEHEHUE
KOHJIEHCATOPOB,
KONUPOBAJIBHOIO anmapara,
CTPYWHOTO MPUHTEPA.
DJIeKTpocTaTUyYecKas
3aIuTa. 3a3eMIICHHE
AJIEKTPONPUOOPOB

55

DIIEKTPUUYECKUH TOK,
YCIIOBUS €70
CYLIECTBOBAHHS.
[TocTostHuBIM TOK. Cuna
Toka. Hanpsxenue.
Comnporusnenue. 3akon Oma
JUTSl y4acTKa LETH

56

[TocnenoBarenbHOE,
napajieIbHOe, CMEIIaHHOE
COEMHEHUE MPOBOJIHUKOB.
JlaboparopHast pabota
«M3y4eHne CMEIaHHoro
COCIMHEHUS PE3UCTOPOB)

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c74f0

S7

PaGora u MontHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c7838

58

3akon OMa 1st OJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. KopoTkoe 3ambIKaHueE.
JlabopaTopHas pabota
«H3mepenne D/1C
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTUBIICHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc7ae0

59

DNeKTpOHHAas MPOBOJIUMOCTh
TBEPJBIX METAJIOB.
3aBHCHMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
TeMIIepaTypHl.
CBepXIpoBOIMMOCTh

60

DNEeKTPUUECKUN TOK B
Bakyyme. CBolicTBa
ANEKTPOHHBIX ITYYKOB

61

[TonmynpoBOIHUKH, X
COOCTBEHHAs U ITpUMeECHasI

bubmuorexa [JOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npoBoauMocTh. CBoiicTBa 0c84ae
p—n-mepexona.
[TonynpoBoAHUKOBBIE
PUOOPHI
DNEeKTPUUYECKHUI TOK B
pacTBOpax U pacruiaBax bubnnoreka [JOK
62 | DIEKTPOJUTOB. 1 https://m.edsoo.ru/ff
DIIEKTPOJIUTHYECKAS 0c82ba
JaUcconuanus. JIeKTPOoIIn3
DNEeKTPUYECKUM TOK B razax.
CamocTosITeIbHbIN U bubmorexa LHOK
63 HECAMOCTOSTEbHEIH PaspA. 1 https://m.edsoo.ru/ff
Oc84ae
Monnus. [lnazma
DnexTpuyueckue npudopsl U
YCTPOHCTBA H X Bubnnoreka IIOK
64 | mpakTHYECKOe MPUMEHEHHE. 1 https://m.edsoo.ru/ff
[IpaBuna TeXHUKU 0c86fc
0€301acHOCTH
. bubmuoreka [JOK
65 Sgggﬁ;ﬁ;ﬁjﬁgl{» 1 https://m.edsoo.ru/ff
0c88be
KonTponbHas padota no
Teme «JEKTPOCTATHKA. bu6mmoreka [IOK
66 | IloCTOSITHHBIN IEKTPUUCCKUMA 1 https://m.edsoo.ru/ff
TOK. TOKHM B pa3nu4HbIX 0cB8a8a
cpenax»
PesepBHbIN ypoOK. Bbubaunorexa [IOK
67 | KonrponbHas pabora 1o 1 https://m.edsoo.ru/ff
Teme "DnekTpoanHamMuka" 0c8ch6
PesepBHbIii yPOK. bubnnoreka [JOK
68 | OO6oObmaromnuii ypok mo 1 https://m.edsoo.ru/ff
temam 10 kacca 0c8f6e
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
n | Temaypoka Kontpos | Ilpakrtuye | [ara ungposkie
/ Bcero | bHBIE CKHe u3ydeHusi | oOpazoBaTe/bHBI
I padoThI padoThI ¢ pecypcel
[TocTosiHHBIE MAarHUTBI U UX
B3aUMOJICICTBUE. BuG OK
MarnuTHoe nosie. Bexrop nosmoreka L
MATHHTHO# HETYKITHI 1 https://m.edsoo.ru/ff
' 0c9778
JIvHMM MarHUTHOM
UHIYKIHH
MarnuTHO€ 1osue BuG OK
MIPOBOJHUKA C TOKOM. OIIbIT nommoreka L{
. 1 https://m.edsoo.ru/ff
Opcrena. Bzaumonelicteue 0co8fe
MIPOBOJAHHUKOB C TOKOM
JlaboparopHast pabota bubnnoreka [JOK
«M3y4eHre MarHuTHOTO 1 1 https://m.edsoo.ru/ff
MOJISL KATYIIKU C TOKOM 0c98fe
JlelicTBME MarHUTHOTO TOJISt
Ha IPOBOJIHUK C TOKOM.
Cuna Amrepa. bubnnoreka [JOK
JlaboparopHast pabota 1 1 https://m.edsoo.ru/ff
«HccnenoBanue neMcTBUS 0c9ac0
IIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JlelicTBuE€ MarHUTHOTO TOJISI
Ha JBUXKYILYIOCS bubnnoreka [JOK
3apshKeHHYIo yactuny. Cua 1 https://m.edsoo.ru/ff
Jlopenma. PaGota cubl 0c9df4
JlopeHua
DneKTpoMarHuTHas
nHaykuud. [loTok BekTopa
MarHuTHoN uHaykuuu. I1C 1
MHIYKIHUH. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykunn Gapanes
JIaGoparopHas paboTa Eub OK
«HccnenoBanue sBIEHUS nosmotea I
A MeKTPOMATHHTHO 1 1 https://m.edsoo.ru/ff
0cal50
MHIYKIIA
NunykTuBHOCTS. SIBIEHUE bu6mmorexa [IOK
camounaykiuu. J1C 1 https://m.edsoo.ru/ff

CaMOWHAYKITUU. DHEPTHI

0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

MArauMTHOI'O ITOJIA KaTyIIKN
C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

TexHuueckue ycTpoucTBa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTHI,
JIEKTPOMAarHuThl,
JJIEKTPOJBUIaTENb,
YCKOPHUTENH 3JIEMEHTapHBIX
YacTHL, UHAYKIIHOHHAs
1eyb

10

O6o0maromuii ypok
«MarHuTHOE ToJIe.
DneKTpOMarHuTHas
HHIYKIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocab82

11

KonTponbnas pabota mo
Teme «MaruuTHoe no’ie.
DneKTpoMarHuTHas
WHTYKIUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocad58

12

CB00O/IHBIC MEXaHUYECKUE
KkosieOanus. ['apMoHHYECKHe
KoseOaHus. YpaBHEHUE
rapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3Heprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocaf06

13

JIaGoparopHas paboTa
«HMccnenoBanue
3aBHCUMOCTH TIEPHO/IA
MaJbIX KoJiebaHuil rpy3a Ha
HUTH OT JUTMHBI HUTH U
Macchl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOIHEIE
ANIEKTPOMATrHUTHBIC
KoJe0aHus B UI€aIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaNorust Mexay
MeXaHUYECKUMH U
ANEKTPOMATHUTHBIMH
KOJIe0aHUsIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHEHU JHEPTUHU B
UJeabHOM KOJIe0aTeTbHOM
KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0ch9c4

16

IIpencrasnenue o
3aTyxaroIux KojaeOaHusX.

bubmuorexa [JOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

BriHyX/1€cHHBIE
MeXaHMYECKHE KOJIeOaHus.
Pe3onanc. BeinyxneHnbie
3JICKTPOMArHUTHHIC
KoJeOaHus

Ocbb86

17

IIepeMeHHBIN TOK.
CunyconaajibHbIN
MePEMEHHBIN TOK.
MomHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U
JICHCTBYIOLIEE 3HAYEHUE
CUJIBI TOKA W HAIPSIKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocbd34

18

Tpancdopmarop.
[IpousBocTBO, Iepenaya u
norpedieHue
JIIEKTPUYECKON SJHEPTUU

19

YerpoiicTBo 1
MPAaKTUYECKOE TPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKAa, JIMHUH
3JIeKTpoIepead

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cc324

20

DKOJIOTrM4eCKUe PUCKU TIpU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BAaHUS
JJIEKTPOOHEPIUH B
[IOBCEIHEBHOM KU3HU

21

MexanndecKkre BOJHBI,
YCJIOBHS pacTIpOCTPAHEHHSI.
[Tepuoa. Cxopoctb
pacnpoCcTpaHeHus U JIMHA
BOJIHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Occab4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
OcccOc

23

DNEeKTPOMarHuTHbIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[[Ixana 3nEKTPOMAarHUTHBIX
BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Occfe0

24

[IpuHIMIIBI paIHOCBS3U U
TeJaeBucHUs. Pa3BuTtne
CPEACTB CBS3H.
Pagnomnokanus



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

KontponbHas padota

bubmuoreka [JOK

25 https://m.edsoo.ru/ff
«Konebanus u BOIHBI»
Occ6f8
[IpssMmonuneHOE
pacnpocTpaHeHHE CBETa B bubnnoreka [HOK
26 | omHOpPOIHOW Cpere. https://m.edsoo.ru/ff
ToveuHbIit HICTOYHHK CBETA. 0cd350
JIy4 cBeta
OTtpakenue cBeTa. 3aKOHbI
bu6mmoreka [IOK
OTpa)KCHHS CBETA.
27 HocThoeHHe 306 0aKEHI https://m.edsoo.ru/ff
P P Ocd4e0
B IUIOCKOM 3€pKajie
IIpenomiieHnue ceera.
[TonHoe BHYTpeHHEE bubnnoreka [JOK
28 | orpaxenue. [IpenenpHbIHA https://m.edsoo.ru/ff
yroJ1 MOJHOTO BHYTPEHHETO Ocd7f6
OTpaKeHUS
JlaboparopHast pabota bubnnoreka [HOK
29 | «M3mepenue nmokazarens https://m.edsoo.ru/ff
MPEIIOMJIEHUS CTEKIIa» Ocd67a
JInnzsl. [locTpoenue
. bubmuorexa [JOK
M300pakeHMi B JIMH3E.
30 DODMYIA TOHKOM THHALL https://m.edsoo.ru/ff
pMy ' Ocddle
YBenuueHue JIUH3bI
JlabopaTopHas pabota
31 | «MccnenoBaHue CBOMCTB
M300paXeHUI B TUH3AX»
Jucnepcus cera.
CrnoxHblii cocTaB 0enoro
32 | cBera. liBer. JlabopaTopHas
pabora «Habmonenue
JMCTIEPCUN CBETa»
WNuTepdepennus certa. bubnuoreka [IOK
33 | udpakuus csera. https://m.edsoo.ru/ff
JudpakiuonHas pemeéTka Oced22
bu6mmorexa [IOK
[TorepeyHOCTH CBETOBBIX
34 o Tonsbsamis caeta https://m.edsoo.ru/ff
- omipHsal 0cf02e
OnTuueckue npudopsl U
35 | ycTpoiicTBa U yCIOBHS HX
0€301acHOT0 MPUMEHEHUS
I'panuIel TPUMEHUMOCTH bubnuoreka [IOK
36 | KiIaccHUecKoil MEXaHUKH. https://m.edsoo.ru/ff

[ToctynaTel cnennaibHOM

0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

TCOPHUU OTHOCUTCIILHOCTU

OTHOCHUTENBHOCTH
bu6mmoreka [IOK
OJIHOBPEMEHHOCTH.
37 3 https://m.edsoo.ru/ff
aMeJJICHHE BPEeMEHHU 1 0cfad?
COKpaIllEHHE JITTUHBI -
DHEprusi U UMITYJIbC
o bu6mmoreka [IOK
PENASATUBUCTCKOM YaCTHUIIBI.
38 C N https://m.edsoo.ru/ff
BSI3b MACChI C SHEPruei u 0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
KontponpHas padota
bu6mmoreka [IOK
«OnTrka. OCHOBBI
39 S — https://m.edsoo.ru/ff
H P 0cf6f0
OTHOCUTEILHOCTH
®otonsl. opmyna [Inanka. bubmorexa HOK
40 SHepris u mMmyIBe oToHA https://m.edsoo.ru/ff
p Y Ocfel6
OTKpBbITHE U HCCIIEJOBAHUE bubnuorexa [JOK
41 | doroaddexra. Onbiter A. T https://m.edsoo.ru/ff
CroieToBa Ocffc4
3akonHsl PoTordPexra.
b uq)(b . bubnuorexa [JOK
YpaBHeHue DUHIITEHA AJ1s1
42 o b K https://m.edsoo.ru/ff
otoa(dexra. «KpacHas 0d0156
rpanuna» Gotordpdexra
JaBnenue ceera. Onbitsl I1. bubnuorexa [JOK
43 | H. JleGeneBa. XuMuyeckoe https://m.edsoo.ru/ff
JIeCTBHE CBETA 0d04a6
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44 (dboTorMeMeHT, POTOAATUHK,
coJIHEeuHas OaTapes,
CBETOIHO]T
Pemenue 3anau mo teme bu6mmoreka [IOK
45 «7E€MEHTBI KBAaHTOBOM https://m.edsoo.ru/ff
ONTUKH 0d0302
Mopens atoma TomcoHa.
OmnbiThl Pesepdopraa mo bubmorexa HOK
46 p P https://m.edsoo.ru/ff
paccessHUIO O-4aCTHIL. 0d091a
[lmanerapHas MoJieb aToMa
bu6mmoreka [JOK
47 [Toctynatel bopa https://m.edsoo.ru/ff
0dOafa
N3nydyenue u nornoueHue bubnnorexka [JOK
48 | ¢oroHOB npH nepexoe https://m.edsoo.ru/ff

aToMa € OJJHOT'O YpPOBH:

OdOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

SHEPTuM Ha Opyrou. Buasl
CIIEKTPOB

49

BoustHOBBIE CBOMCTBA
yactull. Bonnsl e bpoiiis.
KopnyckyisipHO-BOIHOBOM
nyanu3m. CIIOHTaHHOE U
BBIHYXKJCHHOE U3TyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0dOca8

50

OTtkpbiTHE
PaanoakTUBHOCTU. OMBITHI
Pesepdopaa o
OTIpe/ICNICHUIO COCTaBa
PaZAMOAKTUBHOTO U3ITyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d0fd2

51

CaoiicTBa anbda-, bera-,
FaMMa'I/I?JIyLIeHI/I?L BJ'H/I?[HI/IC
pPaJlOaKTHBHOCTH Ha
JKMBBIC OPTraHU3MBbI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DIEKTPOHHBIN U
MIO3UTPOHHBIN OeTa-pacrnaj.
l'amma-uznyuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1162

53

OHeprus CBA3U HyKJIOHOB B
anpe. SnepHble peakiyu.
SnepHslil peakTop.
[Tpo6nemsbl, epcreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI
SIIEPHOM SHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1356

54

DneMeHTapHbIe YaCTULIBI.
OTKpBITHE TO3UTPOHA.
MeTtoab! HaOIIOAEHUS U
perucrpauuu
3JIEMEHTAPHBIX YACTHII.
Kpyrusriit cron
«DyHaaMeHTalbHbIE
B3auMoaercTBUS. ENTMHCTBO
(bu3MUECKOI KapTHUHBI
MHUpa»

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d0e38

55

Bun 3Bé3aH0r0 HebA.
Co3Be3nust, spKue 3BE37pbl,
TUTAHETHI, UX BHIMMOE
nskenue. CoHevHas
cucreMa

56

Comnure. Conneunas
AKTUBHOCTbL. VICTOUHUK



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

sHeprun CoJiHLA U 3BE3]T

S7

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
TJIaBHOU
MOCJIeI0BATEIBLHOCTH.
BuyrtpenHnee ctpoenue
3BE311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKIACHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Mueunsbiit [IyTe — Hama
I'amakTuka. ITonoxkenue u
nemwxkenne CoiHIa B
TI'anaktuke. I'amakTuku.
UYéEpHble ABIPHI B s11pax
rajJaKTHK

59

Bcenennas. Paz6eranue
rajnakTuk. Teopus
Bosbiioro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpoGieMbl
aCTPOHOMUU

61

KontponpsHas pabora
«NeMeHThI aCTPOHOMUH U
acTpo(hU3UKI»

62

O6o06uaromuit ypok. Ponb
(U3HUKU 1 aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM,
COITMAJIBHOM U THYECKOM
cdhepax neaTenbHOCTH
YyeJioBeKa

63

O606maromuii ypok. Poib
1 MeCTO (PU3HKH U
aCTPOHOMHU B
COBPEMEHHOUN HAYYHOU
KapTHHE MHpa

64

O606maromuit ypok. Poib
¢buznueckoil Teopuu B
(dbopMUpoBaHUH
MPEJCTABICHUN O
¢buznveckoil kapTUHE MUpa

65

O6o06matromuit ypok. Mecto




¢bu3nvecKoil KapTUHBI MUpa
B 00IIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX [IPEACTaBICHUN O

pUpoie

PesepBHbIii ypOK.
66 MaruuTtHoOE 10JI€E.
DJIeKTpOMarHuTHast

HHAYKIOUSA

PesepBHblii ypok. OnTuka.
67 OCHOBBI cIeIaIbHON
TEOPUH OTHOCUTEIHBHOCTH

Pesepnsii ypok. KBanToBas
68 | ¢usnka. DIeMeHTHI

ACTPOHOMUU U acTPOPHUUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1784

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenienue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueit [TlapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeabcTBO

«HpOCBGIHeHI/IC»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HI/II[aKTI/I‘-ICCKHG MaTCpHUaJibl

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
bubmoreka [IOK






