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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUU M TPEOOBAHHI K pe3yibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€rom (QenepanbHON pabodyeil MporpaMMbl BOCIHUTAHHS U
KOHIIENIMM TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTeIbHBIX
OpraHU3aUAX Poccuiickoi denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIE POTPAMMBI.

CopepxaHue mnporpaMMbl 10 (HU3MKE HAOpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI Mupa oOydatomuxcs 10-11 xkmaccoB mpwu
oOy4eHHH UX (PU3MKEe Ha 0A30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO
noaxojaa. I[Iporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METalpeIMETHBIM pe3yibTaTam
oOyueHusl, a TaK)K€ YUYHUTHIBAET HEOOXOJUMOCTb peaTu3ali MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TIpeaMmeTamu. B Heit
OTIPEENSIIOTCS OCHOBHBIC LEIM M3Yy4YeHMs] (PU3UKU HA YPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHus, MIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYALT:

e IUIAHUpPYEMBbIE pe3yIbTaThl OCBOEHUS Kypca (U3HKU HAa OA30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coaepxaHue yueOHoro npeamera «Du3nka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka O HambOojee OOMMX 3aKOHAX MPUPOJbI, BBICTyHas B
KauyecTBe y4eOHOTo MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN BKIIAJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. [lIkonbHbIA Kype PU3NKH — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE IMPOIECCOB U SIBJIICHUW, HM3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbuzmyeckoir reorpaduerd U acTpoHoMmmueil. lcmonp3oBaHME U AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpelessieT XapakTep U pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHs HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM IPYTHUX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJAJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa OOydarluxcs, B (GOPMHPOBAHWE YMEHUN NPUMEHSThH
Hay4YHBIM METO/I MO3HAHUS MPU BBIMIOJTHEHUH UMY YYEOHBIX UCCIEAOBAHUM.

B ocHoBy kypca ¢u3MKM A7 YpOBHSI CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN WIEH, KOTOpPhlE MOXKHO paccMaTpuBaTh KaK IPUHIMIBL €r0
ITOCTPOCHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (U3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMU C HEW Matepuan Kypca (U3UKA
o0ObeMHEH BOKPYr (Qusnueckux Teopuid. Bemgymum B Kypce sBIgeTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanusanus MpeAnosaraeT HCIOIb30BaHUC
T'YMaHUTAPHOTO TOTEHIHMANAa (HU3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢bu3ukn ¢ pa3BuTMEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoes  npuxnaonou  uanpaerennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHUECKUX MPUIIOKECHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuszayuu peanu3yeTcss TIOCPEACTBOM BBEACHHUS SJIEMEHTOB
CONIEp)KaHMS, TIOCBAIMIEHHBIX HKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJOTUM, a TaKkKe OOCYKICHHUS
po0JIeM palMoOHAIBHOTO MPUPOIOIOIb30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTaAMH Kypca (M3UKH HAa YPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISAIOTCS (u3MUeckue Teopur ((GopMHUpPOBAHUE MPEACTABICHHUI O
CTPYKTYpE MOCTPOCHUSI PUZUYECKON TEOPUH, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O MPUpPOJAE, TpaHUlaAX
MPUMEHUMOCTH TEOPUH, /A ONUCAHUS ©CTECTBCHHO-HAYYHBIX SBICHUN U
MIPOIIECCOB).

CHCTEeMHO-IESITEIbHOCTHBIN MOAX0 B Kypce (PU3UKHU peau3yeTcs MpexIe
BCEro 3a CUET OpraHu3aldyd SKCIEPUMEHTANBHOU AESITEIbHOCTH 00YyYaroluXcsl.
Jnst GazoBoro ypoBHSI Kypca GU3HMKM — O3TO HCIOJIB30BAHHE CHUCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OPATOPHBIX padoT,
KOTOpBIE B Iporpamme 1o ¢usruke oObEeIUHEHBI B OONIUN CIIUCOK YUYCHHYECKUX
MpakTUYeCKUx padoT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JUIS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS YydYaCTHUKAMHU
o0pa30BaTeIBLHOTO TIPOIECCa HCXOMsS U3 OCOOCHHOCTEH IUIAHUPOBAHUS W
ocHameHuss kaOwHera ¢u3uku. Ilpm »3ToM oOecrmeunBaeTcs OBJIAJICHHE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbIE W3MEPEHUs, HUCCIEeIO0BAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYWH W IIOCTAHOBKY OTBITOB II0 IIPOBEPKE
MIPEIOKCHHBIX TUTIOTES.

bonbiioe BHUMaHWE YHIENSETCS PEHICHUIO PAcCUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIIOTCS 3a/1a4d C SIBHO
3aJJaHHOH (DU3UIECKON MOJICIIBIO, TIO3BOJISIONINE MPUMEHSTh N3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszjelia Kypca, TaK U MHTETpUPysS 3HAHUS U3
pasHbIX paznenoB. [ KayecTBEHHBIX 3a/lay NPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKOW MOJAENTH HJisi CHUTYyallud TPAKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusmMu PIOC COO k wmaTepuanabHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3HUKK HA yPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
MpPEeIMETHOrO0 KaOuHeTa (U3MKK WM B YCIOBHUSX HHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kabunere (U3MKHU NOKHO OBITH
HEeoOXoauMoe JiabopaTopHOe OOOPYJIOBaHHWE [JIsl BBIMOJHEHHUS YKa3aHHBIX B
nmporpaMme 1o (pU3NKEe YUCHUYECKHUX MPAKTUYECKUX PaboT M JEMOHCTPAIIMOHHOE
o0opyioBaHHE.

JemoHcTpaninonHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBICHUW ©  MPOIIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHHUECKHUX MPAKTUUYECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TemMaTH4ecKue KOMIUICKTHI
7ab0paTOpHOTrO 000pPYNOBaHUS AOKHBI OBITh IMOCTPOECHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJIC ITM(POBBIX Jab0OpaTOpuid.

OCHOBHBIMH HENIAMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUHU SBIISIOTCS:

o (¢dopMHpOBaHME HMHTEpECca W CTpeMJIeHUs OOyYarouMxcsi K HayqYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTCIUICKTyIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHMS U (HOPMHUPOBAHUE
MCCJIEeI0BATENHLCKOrO0 OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (¢dopMHpOBAHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3YUYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

o ¢dopMHpOBaHHWE YMEHHH OOBSICHITH SBJICHHS C HCIOJIb30BAaHUEM
(bu3HYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTeIbCTB;

e (dopMHpOBaHWE TIPEACTABICHUA O POJIM (U3MKH IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1eneld obecrneunBaeTcsl pelieHueM CJIeAyIOmUX 3a1a4 B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e TpPUOOpETeHHE  CHUCTEMbl  3HAaHUK 00  0o0muUxX  (PU3MUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTHI acTPO(DHU3UKH;

e ¢dopMHpOBAaHHWE YMEHHH TPUMEHATh TEOPETUYECKUE 3HAHHS IS
oObsiCHEHUsSI (PU3MYECKUX SBICHUHM B MNPUPOAEC W A NPUHATHUSA
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IWYHBIX 3a7ad C SBHO 3a/JaHHOM
¢uznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (pU3NYeCcKor MOJEIH, aIeKBATHON YCIIOBUAM 3a/1a4U;

e TOHUMAaHHE (PU3UYECKUX OCHOB M MPUHIIUIIOB JCHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHMS HA OKPYKAIOIIYIO
cpeay;,

e OBJIaJICHUE METOJIAaMU CaMOCTOSTENIbHOTO TUIAHUPOBAHUSA U MPOBEICHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAlIW3a M HMHTEpIpETalud HUHPOPMALINH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCIIOBUU JJI PA3BUTHs YMEHHUU ITPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wu3ydenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHEr0 OOILETro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 gaca B HEZENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JaOOpaTOPHBIX M
MPAKTUYECKUX paboOT SABISETCS PEKOMEHJIOBAaHHBIM, YYMTENIb JEJIaeT BbIOOD
MpPOBENCHUS JTA0OPATOPHBIX pPabOT U OMBITOB C YyYE€TOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka O npupone. HaydHbple METOIBI MO3HAHUS OKPYXKAIOLIETO
Mupa. Posib DOKCniepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DOKCHepUMEHT B (PUBHKE.

MonenupoBanue (U3MUECKUX SBJIEHUN MU mpoueccoB. HayuHble rUnmoTessl.
dusnueckre 3aKOHbl U TEOpPHUU. |'paHMIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBHUS.

Ponb u mecTto ¢uszuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcué€ra. TpaekTopusi.

[lepemenienue, cKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HMX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWkKeHHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EPEMEIICHUS
MaTepUabHON TOYKU OT BPEMEHH.

CBoOomHOE TazieHne. Y CKOpeHrne CBOOOTHOTO TafeHUSI.

KpuBonuueitnoe  nBmwxkeHue. JI[BUKE€HHWE  MaTepuaJbHOM TOYKHA MO
OKPY>KHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIrHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHIAOMETP,
JIB>)KEHUE CHAPSJOB, LICMIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3ayX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue ABWKEeHHs Teja, OPOIIEHHOrO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

Hamnpaienue CKOpOCTH P ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIbIO OIMPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnre COOTHOWIEHUS MEXAY IYTSAMH, NPOWICHHBIMM TEJIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yyenue NBMKEHUS IAPUKA B BA3KOU KUJIKOCTH.

N3yuyenue aBuKeHUs Tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTM  ['aymmmes.  IlepBeid  3axkoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuwi. Bropoit 3akoH HeroToHa
JUIsL MaTepuanbHOU Touku. Tpernil 3akoH HeroTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs: CKOIRKEHUS U cuiia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKEHUU TEJa B AKUJIKOCTH WIIU ra3e.

[TocTynarenbHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHUJIbI OTHOCUTENBHO OcH BpamieHus. [lnedo cunbl. YcnoBus
paBHOBECHUS TBEPIAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: MOAIIMIHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUUH.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOWIMX B NPYKUHE U
pPE3UHOBOM 00pasiie, OT UX AehopMaIliH.

UccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO TeEJa, HUMEIOLIET0 OCh
BpAILICHUA.

Tema 3. 3axkonvl coxpanenusn é mexanuke

Nmnynbc MarepuanbHOM TOUYKHM (Tela), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
NmnynbC Cullbl M1 M3MEHEHUE WMIYJIbCa TEla. 3aKOH COXPAHECHUS HMITYJbCa.
PeakTuBHOE IBUKEHHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualbHOW TOUkH. Teopema 00 H3MEHEHHUH
KUHETHYECKOW SHEPTHM.

ITorennumanbHas SHEprusl. [TorenunanbHas SHEprus YIIPYTO
nedhopMupoBaHHON — npykuHbl.  [loTeHnumanpHast  SHeprust Tena  BOIM3U
MTOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUWAJIBHBIE  CHJIBIL. CBsi3b paboOTHI
HEMOTECHUHAIBHBIX CWJI C U3MEHCHUEM MEXAHWYECKOW SHEPTrUHM CUCTEMBbI TEIl.
3aKOH COXpAaHEHUSI MEXaHUYECKON SHEPTHHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIIMATEHOM YHEPTUU B KHHETHYECKYIO i 0OPaTHO.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3yyenue abCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBS3u pabOTHl CHIBI ¢ U3MEHCHHEM MEXaHUYECKOW SHEPTUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MousiekyasipHas pu3uka 4 TEpMOAUHAMHUKA

Tema 1. Ocno6bt MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJCHCTBUS 4YacTUL BelIeCTBA. MoJenn CTpOEHUs Tra3oB, XUIKOCTEU U
TBEPIBIX TeJ U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojieneil. Macca u
pa3mepsl Mosekyn. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkamna temneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE€  ypaBHEHHUE  MOJIEKYJISPHO-
KMHETHYECKOW TEOpUHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHE KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUA dvacTuil rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenneneeBa—Knamneipona.
3akon JlanbToHa. M3omponeccsl B UACAIBHOM ra3e ¢ NOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelncTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COECIMHEHUM.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mopens, WILTIOCTPUPYIOIIAs TPUPOLY AABIECHUS ra3a HA CTEHKH COCyAa.

OnbITE, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUSI HJACAIBHOTO Tasa,
W30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXIY IMapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHamuueckasi cucteMa. BHYTpeHHsIsI SHEpTrHsi TEPMOJIUHAMUYECKON
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPIrusi  OJAHOATOMHOIO  HWJEAJBbHOrO  rasa. Buuabl  Temionepenavw:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€JIbHAas TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhlii 3aKOH TEPMOJIWHAMHUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJUMHAMUKH K H3omporiieccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamuku. HeoOpatumMocTh Npo1ieccoB B IPUPO/IE.

TemnoBble  mammHbl.  [IpyHOMIBI  JEUMCTBUS ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MaimuHax. Koa@duimeHT mnosie3Horo
nevctBua TteroBo mammebl. [{ukn KapHo u ero kosdduuueHT mnosie3HOro
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUIaTEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW JHEPruu Teja TPH COBEPIICHWH PaOOTHI: BBUICT
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM C)XaTOro BO3[yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAIus).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu Terioneperaye.

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

Mopaenu napoBoiil TypOUHBI, ABUTATEIN BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie padomul

N3mepenue yaenpHOU TENII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHASA U
OTHOCHUTEJIbHAs BJIAXHOCTh BO3ayxa. HacelmeHHsld nap. YnaenbHas TeEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOKUCTB
kpuctamioB. Kuakue kpuctawibl. CoBpemMeHHble Marepuanbl. [lmaBneHue u
KpUCTaJIM3anus. Y IeabHas TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyecknue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAUTIOPUMETP, TEXHOJIOTUH IMOJYUYEHHUS] COBPEMEHHBIX MAaTEpUAIIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MEpPEHUs BIAXKHOCTH.

HabGmronenune HarpeBanus U MjIaBieHUs] KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOoHCcTpanuust KpuCTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka
Tema 1. Inekmpocmamuka
OJeKTpu3alus Tell. OJIEeKTpUYeCKUid 3apsia. [[Ba BuAa dSIEKTPUUYECKUX
3apsiioB. [IpOBOMHUKH, AUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH COXpPAHCHHS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodueuHbIN 3JIEKTPUYECKUAM 3aps/I.
OnekTpuueckoe mnosie. Hanpsk€HHOCTh  2yieKkTpuueckoro mojd. [lpuHiun



CYIEPIIO3ULIUN BJICKTPUYECKUX MOJIeh. JIMHUM HANpsKEHHOCTH AIEKTPUYECKOTO
TOJISL.

PaGorta cun  anekrpocratudeckoro  moiss.  llorenuuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHUMKM W JHUAJIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JnanexTpuyeckas NpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KONMUPOBAJIbHBIN aNIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIIUIT JEUCTBHS JIEKTPOMETPA.

B3aumopernicTBre HaNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEJL.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKas 3anuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepeHnne 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpudeckuiit mok. Toku 6 paznuunvlx cpeoax

DONEKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akoH OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COINMPOTUBJIIECHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MAPALICIBHOE, CMEIIAHHOE COSIMHEHUE IPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHJIA U BHYTPEHHEE COMPOTHUBJICHHE WCTOYHHUKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAsT  NPOBOJAMMOCTb  TBEPIABIX  METAIOB.  3aBUCUMOCTH
CONPOTUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKHY. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpaXx M  paciulaBaX  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



DJNeKTpuuecKul TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKH TOKA, OJJICKTPOHATPEBATEIIbHBIE TMPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHure Cuiibl TOKA U HaMPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHS M MaTepuaa.

CmenaHHoe COEAMHEHUE MTPOBOTHUKOB.

[Ipsmoe w3MepeHue dIeKTPOABMWXKYIIEH cuibl. KopoTkoe 3ambikaHue
raJlbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONIPOTHUBIIEHUSI METAJJIOB OT TEMITEPATYPBI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBoui pa3psia 1 MPOBOJUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenune 3JIeKTPOABHXKYIIEH CHIIBI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrponusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kiracce OCyIIECTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OHOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (u3udeckas BEIWYMHA, 3aKOH,
Teopusi, HaAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepbosia, ux rpa@uKd U CBOICTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX ITPOEKIMU HA OCU KOOPAMHAT, CJIO)KEHUE BEKTOPOB.

buonocusn: MexaHnyeckoe JBUKEHUE B JKUBOW mpupoje, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAayH, TEINIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEU M



ra3oB, JJIEKTPUUYECKUE CBOWCTBA METAJUJIOB, JJIEKTPOJUTHUYECKAs IUCCOLMALINS,
raJbBaHUKA.

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

Texnonoeus: mipeoOpa3oBaHHUE IBUKEHUN C HCIIOIH30BAHUEM MEXaHU3MOB,
YUYET TpPEHHS B TEXHUKE, MOJUIMIIHUKU, HUCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJOMET U JPYyrue), IBUTATENb BHYTPEHHETO
CropaHusi, mapoasi TypOUHa, ObBITOBON XOJOAWIbHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UYHCIE€ HAHOMATepuUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBI IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPkI,
AJIIEKTPOOCBETUTEbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHl.  B3auMOneNCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHAykuuu. [IpuHumn cynepnosuinuu
MarHUTHBIX MoJied. JIMHMM MarHuTHOM WHAYKUWU. KapTuHa JMHUNA MarHUTHOM
MHIYKIWAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOE TIOJ€ TPOBOJHHKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTI'O TOJISI JJIMHHOTO MPSMOTO NPOBOJAHMKA W 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaencTsiue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MoayJib U HampaBJieHHE. JIBIKEHNE 3apsyKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuibl Jlopeniia.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTopa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYIAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMATHUTHOMU
nnaykuuu dapazest.

BuxpeBoe »3JEKTpUYECKOE TOJIE. IDNEKTPOABIKYLIAs CHJIa WHIYKIHH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHUH. OJIEKTPOABMKYIIAs  CHJIa
CaMOUHIYKIIHH.

DHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckre YCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThl, 3JEKTPOMArHWTHI, 3JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUY MarHUTHOTO MOJIS.

B3aumopericTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJINTA.

SIBiIeHME ANEKTPOMArHUTHON UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBHKYILIEH CHJIBI UHAYKUIHUHA OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3ydeHre MarHuTHOTO IO KATYIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JICKTPOMAarHUTHON MHTYKIWH.

Paszpneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazZHUmMHble KOJ1eO0aHus

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHHUS.
["apmonunyeckue konebanus. Ilepuon, dacrora, ammiutyaa u ¢asza KojeOaHUM.
IIpyXMHHBIN MasTHUK. MareMaTu4ecKnii MasTHUK. YpaBHEHHE TAPMOHHYECKUX
kosebanwmii. [IpeBparenne sHepruy Mpyu TapMOHUYECKUX KOJICOAHMSIX.

KonebatenbHbiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUA B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHHUYECKUMHU U
AIEKTPOMarHUTHeIMU KojeOanusimu. @dopmyna Tomcona. 3akoH coXpaHEHHs
SHEPrUH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarolux KoneOaHUsAX. BbIHYKIECHHbBIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ W JEWCTBYIOIIEE 3HAYEHUE CHJIBI TOKa MU
HaIPSHKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE IIAEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKHE PUCKM IIPU IPOU3BOJCTBE JIIEKTpo3Hepruu. Kynbrypa
WCITIOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHnueckne ycTpoWcTBa M NPAKTUYECKOE NPHUMEHEHME: JJIEKTPUYECKHM
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TUHUU IJIEKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHOM cHUCTEMBbl (MPYXUHHBIA WIN
MaTEMaTUYECKUA MAsATHHK).



HabGmronenue 3aTyxaromux KoieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HaGmnronenue pe3oHanca.

CB0OOHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAMPSDKEHUS OT BPEMEHH) JIS
AJIIEKTPOMArHUTHBIX KOJIECOAHU.

Pe3oHaHCc mnpu TOCIETOBATENBLHOM COEOUHEHUU PE3UCTOPA, KATYIIKH
VHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUYM 3IEKTpOonepEaayn.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanre 3aBUCUMOCTH MepUOAa MajbIX KOJEOaHWI Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanne I1EpeMEHHOr0 TOKA B LENM W3 IOCIENOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAzZHUNIHbLE 60IHbL

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JuMHa BOdHbL. [lomepedyHple W IPOAOJIBHBIE BOJIHBI.
WNuTtepdepenims u nugpakius MEXaHU4eCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTtHoil BosnHe. CBOWCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakius,
unrepdepeniusi. CKOpoCTh EKTPOMATHUTHBIX BOJH.

[ITkama 37€KTPOMArHUTHBIX BOJH. [[puMeHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI paaUOCBS3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMATrHUTHOE 3arpsSI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE. MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paaroNpuEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacIpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromieecs Te10 Kak MCTOYHUK 3BYKA.

HabGmronenue orpakeHus: U MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaoOnronenne nuatepdepeHunu 1 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHUE,
npesioMJIeHUE, Moaspu3anus, AUppaKuus, UHTepPepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBera. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MTOKAa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja mOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro ceta. LIBerT.

ColOuparomie u pacceuBarolmue JuH3bl. ToHkas nauH3a. DOKyCHOE
paccTOsIHME M ONTHYecKas cuja TOHKOW smH3bL. [locTpoeHune m300pakeHud B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JIMH3bI. YBEIUYEHHE,
JIaBAEMOE JINH30M.

[Ipenensl MpUMEHMMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(EepEeHLIHOHHOM
KapTUHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Jubpakuus cBera. JudpakuuonHas peméTka. YCIOBHE HAONIOACHUS
[NIABHBIX ~MAaKCUMYMOB TIpM NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PELIETKA, TOJIIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHWE M MPEIOMIICHUE CBETA.
OnTuyeckue mprudopkI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moesib CBETOBOAA.

HccnenoBanrie cBOMCTB M300paKeHUH B JIMH3aX.

Moaenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6monenune natepdepeninu ceera.

HaGmronenue nudpakiuu cBera.

HaOGnronenue aucnepcuu cBera.

ITomy4yeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tonmydyenue cexTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HabGmronenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol



N3mepenue nokaszaress npeioOMIIEHHS CTEKIIA.
HccnenoBanre CBONCTB U300paKEHHI B JIMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH
I'panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETA B BAKyyMe€, PUHIINI OTHOCUTEIIBHOCTH JUHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13p Macchel C BHGPFI/Ieﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIIbI. 3HepFI/I}I
IIOKO.

Paznen 7. KBanToBasi pusnka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBsizu 3HepruM GOTOHA C €ro 4YaCTOTON. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKOHbBI
dbororddexra. YpaBHenue DinmTerHa 11 porosrddexra. «KpacHas rpaHuia
dboTorddexra.

JaBnenne ceera. OnpiTol I1. H. JIeGenera.

XUMHUYECKOE IEVCTBUE CBETA.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTomaTumk, coiHeUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (GoTodpdekra.

Cserommon.

Conneunas OaTtapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Imanerapnas Mmogmens aroma. lloctynater bopa. M3nydyeHue u morjiouieHue
(GOTOHOB TpU MEpexo/ie aToMa C OJIHOTO YPOBHS SHEpPruM Ha Apyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactull. Bonusl ae bpoitnis. KopnyckyisipHO-BOJTHOBOM
Ty aJli3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHu4yeckne yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: CHEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JUIMHBL BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HabGnrogenue TnHeHyaToro CueKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpOEHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHur0  cocTaBa
paavoakTUBHOrO u3nydeHus. CpoiictBa anbda-, Oera-, TraMma-U3ITydeHUS.
Bnusitnue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M3otonsl.

Anba-pacnaa. DNEKTPOHHBIM UM MO3UTPOHHBIM OeTa-pacnan. ['amma-
U3ITy4YeHHE. 3aKOH paJlOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT maccsl sapa.

SnepHsbie peakunu. [lenenue u cuHTE3 €.

Snepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AIEPHOM SHEPTETUKU. DKOJIOTUYECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DOneMeHTapHbIe YacTUllbl. OTKPBITUE MO3UTPOHA.

MeTtonbl HaOIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.

dyHaamMeHTadbHbIe B3auMOJeHCTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpAa.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE NMPUMEHEHHUE: T03UMETpP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cy€T4yrK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanre TpeKOB 4acTHIl (10 TOTOBBIM GoTorpadusim).

Pa3znes 8. JiiemeHTHI acCTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpOHOMUU. [IpUKIIaiHOE 1 MUPOBO33pPEHUYECKOE 3HAUEHUE
aCTPOHOMUM.

Bun 3Bé3nHoro HebGa. Co3Be3nusi, spkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHas akTuBHOCTh. Mcrounuk sHepruum ConHua U 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJbHBIA KJlacC —
CBETUMOCTBY». 3BE3AbI TJIABHOM IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3]l TJIaBHOW MOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3/. DTaNbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — nHama ['amaktuka. Ilonoxenne n nmxenue ConHua B
lNanaxktuke. Tunel ramakTuk. Paguoramaktuku u kBa3zapbel. YEpHbBIE IBIPHI B sIpax
TaJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606ma. Pazoeranue rajgakTuk.
Teopus bosnbioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnast ctpykrypa Beenennoii. MetaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BL.

HaoGmronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo6o001maomIee NOBTOPEHUE

Poap ¢u3ukm W acTpOHOMHHM B SKOHOMHYCCKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cepax AesTeIbHOCTH YeI0OBEKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTHHE MHpPA, POJib PU3NUYECKON TEOPHUH
B (opMupoBaHMM MpeACTaBICHUNM O (PU3NUECKON KapTUHE MHpPaA, MECTO
(bu3HYeCcKO KapTHHBI MHPA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usznuku 0a3oBoro ypoBHs B 11 Kilacce ocyuiecTBisieTcs €
YYETOM COAECPKATEIBbHBIX MEXIPEIMETHBIX CBSA3CH C KypcaMH MATEMAaTHUKH,
Ounoyoruu, XUMHH, reorpadu U TEXHOJIOTUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbId (hakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIETh, U3BMEPECHUE.

Mamemamuka: pemwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIMWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOMO0O0US TPEYTrOJHHHUKOB,
OTIpEJICIICHHE TUIOIIAIN TIOCKUX (PUryp u oobEéma Ted.

buonocus: »nekrpuyeckue SBICHUS B JKUBOW NpHUpOAE, KojeOaTelbHbIe
JBUOKEHHS B )KMBOW MPUPOJIE, ONTUUYECKUE SIBIICHUSI B KUBOU MPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIC OPraHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
T€JA, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOW PpEIIETKHU, CIEKTPAIbHbBIN
aHaJIu3.



leoepaghusi:  mMarHuTHBIE TIONFOCA 3€MJIM, 3aJie)Kd MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM IMMOBEPXHOCTH, MTPEJACKA3aHUE 3EMIICTPSICEHUIM.

Texnonocua: NWHUUA DJIEKTPOINEPENAY, TEHEPATOP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKUHUOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anteHHa, teiaedoH, CBY-meub, MPOCKIMOHHBINA almapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «dusuka» Ha ypOBHE CpPEAHETO OOIIETro
obOpazoBanus (0a30BBI YPOBEHB) JOKHO OOECIICUHUTh JOCTHKEHHUE CICTYIOITUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO mpeameTa « DU3uKay JOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYarommxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIECHHM, COOTBETCTBYIOLIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3ald OCHOBHBIX HAIPaBICHUMN
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX I'PAXKAAHCKOTO
OOIIECTBA, yYaCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHu3alliig;

YMEHHUE B3aUMOJEHCTBOBATH C CONUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

c(hOopMUPOBAHHOCTH POCCUHCKOU TPaKTIaHCKOHU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LICHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTUXCHUIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U LICHHOCTHU, B TOM 4YMUCJIE B
JIESITEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3nyeckoi Hayke;



5) Tpy10BOI0 BOCIIMTAHMS:

UHTEPEC K pa3inyHbIM cpepaM Npo(hecCHOHATBHOM IESATENBHOCTH, B TOM
YKCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyay1uieit mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC MIJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHUIO B 00JIacTH
(u3MKYU Ha IPOTSKEHUH BCEW KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHUSA:

Cc(OPMUPOBAHHOCTh JKOJIOTUYECKOM KYyJIbTYypbl, OCO3HAaHHE TIJI0OATBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUI B OKPY’KAIOIIECH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHHE OIbITa JEATEIbHOCTH HKOJOTMYECKON HAIpPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HIEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSL, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNUECKON HAYKU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOM [JEATEIBHOCTH, I'OTOBHOCTH B IIpOLECCE
U3ydeHUs  (QU3MKM  OCYLIECTBISATh  MPOEKTHYHO U MCCIEA0BATENbCKYIO
JeATENbHOCTh MH/IMBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIEe 1eCTBUA
Ba3oBble JJoruuyeckue JelicTBUA:
CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICIIATh LEMU JACATCIBHOCTH, 3aJaBaTh IIAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W IPOTHUBOPEUMSI B  pacCMaTPUBAECMBIX
(UBUYECKUX ABICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOODJAMHUPOBAaTh M  BBHINOJHATH pabOTy B  YCIOBUAX  PeEajbHOTIO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3zoBbIe uccienoBare/bCKUe JeliCTBUS:
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KJIIOUYEBBIMU IOHATUSIMH M METOJAMHU
(bu3uYECKON HAYKH;



BJIa/IETh HaBbIKaMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHOM JEATEIbHOCTH
B 00siact (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TOUCKY
METO/IOB peuleHus 3ajay (U3MYECKOro COJEpKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [T03HAHHS;

BJA/JE€Th BHUJAMU JI€ATEIBHOCTU II0 I[OJIYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpETalid, MpPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pA3JIMYHBIX YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIECHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OPMYJIUPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOU
JEeATENbHOCTH, B TOM YHCIIE IPU U3YUYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTUUYECKYIO 001acTh
KU3HENIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUYCOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIE HJIEH, PEJIaraTb OPUTHHAIbHBIC TIOAXObI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ unpopmanmeii:

BJIAJETh HABBIKAMU MOJy4YeHHs] MH(POpMaLuu (U3HUECKOTO COAECpPKaHUS U3
VUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIPETalni0 MHPOPMAlUMU pa3IMYHBIX BHUJIOB U (opm
MIPE/ICTaBIICHNUS,

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALIUH;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMM B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3al[MOHHBIX
3ajjad ¢ coOnofeHrueM TpeOOBaHUM JPrOHOMHKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPEcypcocOepeKeHHsl, TMPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpPk aHHUS B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3HAYeHUsS MH(OpPMAIUMU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(GbopMy IIpeACTaBICHUS U BU3yaIH3aLUU.

KoMMmyHuKaTHBHbBIE YHHBepPCcaJbHbIe YUeOHbIE TelCTBHUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH JACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallud ¥ CMSATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO W JIOTHYHO M3J1araThb CBOK) TOYKY 3PEHHS C HCIIOJIb30BAHHEM
S3bIKOBBIX CPEACTB;

MMOHUMAaTh W KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATUKy M METOJBbl COBMECTHBIX ACHCTBHM C y4ETOM OOIMIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh LEIM  COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPJAVMHHUPOBATh JECUCTBUSA II0 €€ IOCTHKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpenensaTh pPojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OLICHUBATh KA4E€CTBO CBOEro BKJIaJa M KaXJOr0 YYAaCTHHKAa KOMAaHJbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTCPHUSIM;

npeiaraTh HOBBIE TPOEKThI, OLCHUBATh HJIEU C TMO3UIUA HOBU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3JIMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBeEpCcAJbHbIE yUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJTLHO OCYIIECTBIISATH TO3HABATEIBHYIO JICSITCIHPHOCTh B 00JIaCcTH
GU3UKM W aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBCHHBIC 3aJ]aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh TUIAH PEIICHUS PAcUETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIMOJHEHHS MTPAKTHUYECKON paboThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUIH;

JieJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaThH ero, OpaTh Ha ce0d
OTBETCTBEHHOCThH 3a PEIIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO JSPYIUIUA B 00JIaCTU
(hU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIaJIETh ~ HaBBIKAMH  TIO3HABATENBHOM  pediiekcuu Kak  OCO3HaHUSA
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIBHBIX IMPOIECCOB, HUX PE3YyJIbTATOB W
OCHOBAHUIA;

HCIIOJIb30BaTh MPUEMBI peIeKCHH I OIEHKH CUTYaIluH, BHIOOpAa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAIW3E pe3yIbTaToOB
NEeSTETHbHOCTH;

MPUHUMATh ce0sl, TOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apTyMEHThl JPYTHX TpPH aHaIu3e pe3yibTaToB
NeSITeNIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mpornecce nocTuKeHUsS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPaAMMBI
nmo ¢u3uKe A YPOBHA CcpeaHero oOmero oOpa3oBaHUs y 0OyYarommXxcs
COBEpPIIICHCTBYETCS HMOIIMOHAIIBHBIH HWHTEJUICKT, TIPEAMOIar afO A
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 9MOIIMOHATBHOE
COCTOSIHHE, BUICTh HapaBIECHUS Pa3BUTHs COOCTBEHHON 3MOITMOHATILHOW CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOILIMOHAIEHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTHIKCHHIO IETH |
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOJS HM3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIEH CTIOCOOHOCTh MOHMUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBAaTH €r0 TIPH OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemiaTb KOH(IUKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh c(POPMUPOBAHHOCT y 00YUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (PU3MKu B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOU KAapTUHBl MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTHIBaTh TpaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIO,
WJICATbHBIN Ta3, MOJACIA CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEJ, TOUEYHBIN
AIIEKTPUUECKUH 3aps]l pU PelIeHUN (PU3NIECKUX 3a]1aY;

pacro3HaBaTh (pu3nueckue sBJIEHUs (Mpolecchl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUM CTPOEHHMS BELIECTBA U



JIEKTPOAVUHAMHUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEpIuS,
B3auMoJielicTBUE Tel, Tuddy3usi, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE KUJIKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMA Tell MPH HarpeBaHUU (OXJIaKIECHUH ), TEIUIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIM3ALMA, KUIICHUE,
BJI&YKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXKAY IapaMEeTpaMHM COCTOSIHMSL Ta3a B  M30Ipoleccax,
ANEKTpU3anus Tell, B3aUMOACHCTBHE 3apsAI0B;

OINKCHIBAaTh MEXAHUYECKOE JBUKEHHE, UCIOJb3Yys (DU3MUECKUE BEITUYMHBI:
KOOpAWHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJa,
UMITYJIbC T€JIa, KUHETUYECKAs. DHEPTHsl, NOTCHUMAIbHAs DHEPTUsl, MEXaHUYECKAS
paboTa, MeXaHWYECKas MOIIHOCTh; NPHU ONHUCAHWU TPABUIBHO TPAKTOBAThH
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHMIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIUYUHY C JAPYTHUMHU
BEJINYNHAMMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHMS,
UCHOJNb3ysl (U3MYECKHE BEJIUYMHBL: JaBJIICEHUWE Tras3a, TeMIepaTypa, CpemHss
KUHETUYECKAS DHEPIUs XaOTUYECKOIO JABHKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHssI 3HEprus, padbora rasa,
KOX(P(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATeNs; MpPU OMUCAHHUH
OPaBWJIBHO TPAaKTOBAaTh (PU3WYECKUH CMBICI MCIOJIB3YEMbIX BEJIMYUH, UX
00O3HAaYeHUsT W EAWHMIBI, HaXOAuTh (GOPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTHUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIOIb3Ysl (PU3NYECKUE BEJIUUMHBI: dJIEKTPUUECKUHN 3apsl,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD TOJISI, HOTEHIMAN, Pa3HOCTh MMOTECHINAJIOB;
IpU ONHCAHMM TNPABWIBHO TPAaKTOBAaTh (PUIMYECKUNA CMBICT HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUECHHUA W EAMHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLIME
JAaHHYIO (PU3MUECKYIO BETUUNUHY C IPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE MPOILIECCHl U SIBJICHUS, UCHOJB3Ys (puanyeckue
3aKOHBI Y IIPUHLMUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAaHEHHs MEXAaHMYECKOM DJHEPruH, 3aKOH COXPAHEHUS HMIIYJbCa,
IIPUHLAI CYNEPIO3ULMNA CWI, NPUHLIUI PaBHOIPABUS WHEPLUAIBHBIX CHUCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS
JJIIEKTPUYECKOro 3apsiaa, 3akoH KyiioHa, mpu 53TOM pasnuyaTb CIOBECHYHO
(bOpMyIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUsS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHsS UX O€30MACHOTO MCIOJIb30BAaHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIIENOBAHUIO (U3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCHOJIb30BAHUEM IMPAMBIX M KOCBECHHBIX W3MEPEHUW, HPU ITOM
dbopMmynupoBath MpobieMy/3aayy M TUIOTE3y Y4eOHOro HSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 00O0pYyIOBaHUsS, MPOBOJUTH OMBIT U
(GbOopMyIUpPOBATH BHIBOIBI,

OCYIIECTBJISTh MPAMbBIC U KOCBEHHBIE MU3MEPECHHS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpPATh ONTUMAJBHBIN CIOCOO HM3MEPEHHS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUM;

WCCJIENOBATh  3aBUCHUMOCTH  MEXKIY  (U3NUECKHUMH  BEJIMYMHAMH  C
WCIIOJIb30BAHMEM MPSMBIX W3MEPEHHUH, HNPU 3TOM KOHCTPYMPOBATHh YCTAHOBKY,
(buKcUpoBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BU/JIE TAOJIUL U TPpaUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCIEAOBAHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATENbCKON M IMPOEKTHOM
NESATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opyIOBaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 3aa4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,
HEeoOXoauMble N7l €€ PEelleHUs, TPOBOAUTh Pacdy€Tbl M OLICHUBATh PEaTbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIMYUHBI,

pelIaTh KAYeCTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKN HEITPOTUBOPEUYUBYIO
LEMOYKY PACCYXKJICHHN C ONOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuzuYecKue sIBJICHNUS,

UCTIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
WH(OPMAITMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TpEe/ICTaBlIeHUs Y4eOHON M HAy4HO-TIOMYJISipHOW MH(OpMaALUMU, TOTYYSHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

MPUBOJUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IIPOLECCOB OKPYXKAIOUIETO MHpa, B PAa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
Ui obecrieyeHus: 0€30MacHOCTU NP OOpalleHnH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3JI0POBbSl U COOJIOJEHHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KalOLEH Cpele;



paboTaTh B TpyNIle C BBIMOJHEHUEM PA3THYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbl, PAUOHAIBHO paclpelesTh OO0S3aHHOCTH MU
MJIAHUPOBATH JICSATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIaCTHUKOB TPYMIIHI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mnpeaMeTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y O0OYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (HU3MKU B (HPOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIIBl TPUMEHEHUS HU3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SJCpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siApa NpH pelieHud (U3NUIEeCKUX
3ajay;

pacrio3HaBaTh (Ppu3MUECKue SIBICHUS (IIPOIECChI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAHTOBOW (DM3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aHMMOJIECHCTBHUE
MarHuTOB, DJIEKTPOMArHUTHAasT WHAYKIUS, JCHCTBME MArHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM M JBIKYUIMUCS 3apsiji, JIEKTPOMArHUTHBIE KOJeOaHUs M
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHUE CBETA, OTPaXEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus W TOONSpU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuit 3pdext (porodrddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaANOaKTUBHOCTD;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCIMONB3YySd (DU3NUYECKUE BEITUYUHBI:
ANEKTPUUYECKUI 3apsij, CUJla TOKA, BJEKTPUUECKOE HAMPSIKEHUE, BJIEKTPUUYECKOEe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa Toka,
WHIYKIUST MAarHuTHOTO TMoJjisi, cwia Amnepa, cuwia JlopeHia, MHIYKTUBHOCTb
KaTYILIKU, SHEPrus JJIEKTPUYECKOr0 U MArHUTHOIO TMOJIeH, MEepUoJ; M YacroTa
KojeOannii B KoyieOaTEeIbHOM KOHType, 3apsij W Cuja TOKa B MpoIlecce
TApMOHUYECKUX DJICKTPOMArHUTHBIX KoJeOaHuii, (QOKYyCHOE pacCTOSHHE W
ONTHUYECKAs] CUJIA JIMH3bI, MPU ONUCAHUM TPABUWIBHO TPAKTOBATh (PUIMUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIUYMH, HMX OO0O3HAYCHHMS U E€JUHMUIIBI, YKa3bIBaTh
GbopMyJIBI, CBSA3BIBAIONIUE JAaHHYIO (DHU3UYECKYyI0 BEIUYUHY C JAPYyTHUMH
BEITMYMHAMU;

ONMKCHIBATh HW3YYEHHbIE KBAaHTOBBIC SIBICHUS M MPOILECChl, HCIOJb3YS
(du3nYecKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, YHEPTUs M UMITYJIbC (DOTOHA, IEPHO/T MOTypacnaa, YHEPTUs CBS3H
aTOMHBIX SIZIEpP, MPU ONUCAHUU MPABUIBHO TPAKTOBaTh (DUIUUECKUN CMBICH
UCIIOIb3YEMbIX BEJIUYUH, MX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JAaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH BEJITUYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUHHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOILIECCHl U SIBJICHUS, UCHOJB3Ys (puznyeckue
3aKOHBI U MIPUHLMNBL: 3aKOH OMa, 3aKOHBI MOCIEIOBATEIBLHOIO U MAPAILICIBHOTO
COCOMHEHUSI MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3akOH 3JIEKTPOMArHUTHOM
VHIYKUWH, 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHECHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUE DiHIITeHHa mns pororddekra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsijia, 3aKOH COXPAaHEHUs MACCOBOrO YHCIA, MOCTyJatsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, Py STOM Pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAXKEHUE U YCIOBUA (TFpaHMIlbl, 00JACTH)
MPUMEHUMOCTH;

ONPEAENATh HAMPABIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIIENOBAHUIO (U3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCHOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX HU3MEPEHUU: MIPU ITOM
dbopMmynupoBath MpodbieMy/3aiayy M TUIOTe3y Y4eOHOro HSKCIEpUMEHTAa,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bOopMyIHUPOBATH BHIBOIHI,

OCYIIECTBIISATh MPAMbBIC M KOCBEHHBIE MU3MEPECHHS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpPATh ONTUMAJBHBIN COCOO HU3MEPEHHS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUM;

WCCJICIOBATh 3aBUCUMOCTH (U3MUECKUX BEJIWYMH C HCIOJIH30BAHUEM
OPSIMBIX M3MEPEHWI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIMYMH B BUJIE TAOJIHIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOmroaTh mpaBmwia 0€30MacHOTO TpyAa MpHU MPOBEACHUHN HCCICAOBAHHUN B
pamMKax ydeOHOTO OHKCIEPUMEHTa, Y4eOHO-MCCIEOBATEIIbCKON U MPOEKTHOMN
NESATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCJIOBUS 33a4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,



HeoOXoauMble sl €€ pelleHUs, MPOBOJAUTh PacdyEThl M OICHUBATH PEaTbHOCTD
MOJIYYEeHHOTO 3HAaUeHUS (PU3HUECKON BEJIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKN HEMPOTUBOPEUUBYIO
LEMNOYKY pACCYXACHUU C ONMOPOM HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTABIICHUS YYeOHOW W HAyYHO-TIOMYJISIPHOU MH(OpMAIMU, TOTyICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOIy4aeMy 0 HH(HOPMAIIHIO;

OOBSCHATh MPUHIUIBI JCHCTBUS MAalIUMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh YCIOBHS UX 0€30MacHOTO UCIIOJIb30BAHUS B MTOBCEIHEBHOMN
KU3HU;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIETO MUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
JUTsl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOMIOACHUS HOPM 3KOJIOIMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIMOJHEHUEM PA3THYHBIX COIUATBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYNIBI, PAIMOHAIBHO pacHpelesTh OOS3aHHOCTH W
IJJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaLHUsIX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIBI B PEHICHUE PACCMATPUBAEMOMN MTPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecTBo yacoB

HaumeHoBaHue pa3iesioB U TeM

JuekTpoHHbIe (LM pPOBbLIE)

Ne i/m Kontpoabnsie | IlpakTnyeckune
NPOrpamMMsl Bcero o0pa3oBaTeJIbHbIE PecypcChl
padoThI padoThI
Paznea 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHUA
1.1 ®u3KKa ¥ METOIbI HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/U9ATWIKSE
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7J3K
2.2 JnHamuka https://m.eds00.ru/O8DS5SO0P6O
23 3aKOHBI COXPAaHEHUS] B MEXAHUKE 6 1 1 https://m.edsoo.ru/N7L6OSUOR
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

3.1 9 1 https://m.edso00.ru/N5070Q8C1J
TEOPHUH
32 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8HIR
A .
33 TPETATHRIC COCTOANMA Betliectsa 5 https://m.edsoo.ru/H5YOY6UON
@da30BbIE IEPEXOABI
Hroro no pazgeny 24
Paznen 4. 9JIEKTPOJUHAMMUKA
4.1 DIIeKTpOCTaTUKa 10 1 1 https://m.edsoo.ru/L6V2T3W4D
4.2 TTOCTOSHHBIIH SIIEKTPUUECKHIA TOK. TOKH 12 1 1 https://m.edsoo.ru/D1POD5SNOV




B Pa3iIM4HBIX Cpenax

Hroro no pazneny 22
PesepBHOE Bpemst 2 https://m.edsoo.ru/POC60OSE6S
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaudecTBO 9acoB

JuekTpoHHbIe (LM pPOBbLIE)

Ne n/m KonTpoabHbI IIpakTHyeckne
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE PeCypPChl
e padoThbl padoThI
Paznea 1. JIEKTPOJAMHAMUKA
M C)
1.1 ATEIITHOC HOJE. SleKTpoMartTias 11 1 3 https://m.edsoo.ru/L8V7X2H6F
MHAYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CXATIICCRUC K SICKTPOMATHITELIS 9 1 https://m.edso0.ru/POC100X1V
KoJsieOaHus
M
2.2 CRATMHCCIIC H SHCKIPOMATHHTIRIE 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/RSLISONSW
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIITUAJIBHON TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI crielIMaIbHON TEOPUHU

3.1 4 1 https://m.edsoo0.ru/Q3T7Z8R1R
OTHOCUTEIBHOCTHU
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OIITHKU 6 https://m.edsoo0.ru/P4G8V5U4Z
4.2 Crpoenue aroma https://m.edsoo.rw/X1G1M9Q31

4.3 ATOMHOE S1p0

https://m.edso00.ru/D8Y6E8T4W




Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DJeMEeHTHI ACTPOHOMUU U aCTPODU3UKU 7 1 https://m.edsoo.ru/W2W3W2Y5C

Hroro no pazgeny 7

Paznes 6. OBOBINAIOINEE IOBTOPEHHUE

6.1 Oo6o0m1aroiee MOBTOPEHUE 4 https://m.eds00.ru/G4V7A6T4L
Hroro no pasneny 4
PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 68 4 !







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
Koumn4yecTBo yacos
Ne Hara yIeKTPOHHBbIE HH(poBbHIE
Tema ypoka KonTpouabHbI IIpakTHyeckne
n/n Bcero u3ydeHus | oOpa3oBaTe/IbHbIE pecypchl

e padoThI padoThI

®u3nka — HayKa O NpUpoe.
1 Hayunsle MeTOBI TO3HAHMS 1 https://m.edsoo.ru/E217J5M0Q
OKPY’KaroIEero Mupa

Pone 1 MecTO Qu3MKH B
(hopMHUpPOBaHUH COBPEMEHHOM
2 Hay4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/M9G2U7G3Y

HpaKTH‘IGCKOﬁ NCATCIIBHOCTHU
Jonen

MexaHndueckoe IBIKCHHUE.

OTHOCHUTEILHOCTH MEXAHUYECKOT'O
3 1 https:/m.edsoo.ru/P6K2M1J8Y
nBwxkenus. [lepemenienue,

CKOPOCTb, YCKOPEHHUE

PaBHOMEpHOE NIPSIMOJIMHEWHOE

4 1 https://m.edsoo.ru/TIK7L3IW6W
IBHKEHUE
PaBHOYCKOpEHHOE

5 y pv 1 https://m.edsoo.ru/P1K4R5T8E
MPSIMOJIMHEITHOE IBUKEHUE
CsoOogHoe nageHue. Y CKOpeHne

6 a a p 1 https://m.eds00.ru/D8Y0Q3J8C
CBOOOIHOTO ITageHUS
KpuBonuHeliHOe nBUXKEHUE.

7 JIBr>xeHHne MaTepuanbHOU TOUKH 1 https://m.edsoo.rt/L200X7X5R

10 OKPY>KHOCTHU

8 [TpuHIIUIT OTHOCUTENEHOCTH 1 https://m.edsoo.r/E2TSA6R2R




lNanunes. MaepuuanbHble
cucreMsl orcyera. [lepBbiii 3aKk0H
Herorona

Macca tena. Cuna. [Ipunuun
Cynepno3uLuu cui. Bropoi 3akoH
HeroToHa 1711 MaTepUaIbHON
TOYKH

https://m.edsoo0.ru/C6Y314T90

10

Tpertuit 3akoH HptoToHa 11t
MaTepUAIBHBIX TOYEK

https://m.edsoo.ru/F3L2EIN8O

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuina tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.eds00.ru/S107Y6240Q

13

Cuna tpenus. Koo duument
TpeHust. Cuiia CONpoTUBIICHUS IPU
JBYDKEHUH TeJa B )KUKOCTHU U
rase

https://m.edsoo.ru/O713Z705R

14

HOCTyHaTeJIBHOG 1 BpalllaTCJIbHOC
JIBI>KEHHE a0COJIIOTHO TBEPIOTO
tesia. MoMeHT cuibl. [liiedo cuiel.
VYcenoBus paBHOBeCHs TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

NMnynbsc MmaTepualbHON TOYKH,
CUCTEMBbI MATEPUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE nBMXKEHUE

https://m.edsoo.ru/HSD7TOB4E




16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHuaibHOM Touku. Teopema 06
U3MEHEHUN KHHETUYEeCKON
SHEPTrUU

https://m.edsoo.ru/P1V3IK5WIP

17

[TorenumanpHas 3Heprus.
[ToTeHumanbHast SHEPTUs yIPYro
ne(OpMHUPOBAHHON NIPY>KUHBI.
[ToreHManbHas 3Heprus Teja
BOJIM3M MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/W8A7F7MS5D

18

IToreHunanbHbIE U
HENOTEHLMaNIbHbIE CUIIBL. CBS3b
palboThI HEMOTEHIMATIBLHBIX CHII C
U3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPTrUH

https://m.eds00.ru/Z607T1YOW

19

JlaGoparopHas pabota
«HccnenoBanue cBs3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPIUU Teja Ha
IpUMeEpe PACTSHKEHUS! pe3UHOBOTO
KTyTay

https://m.edsoo.ru/USKSR2F8U

20

KonrponbHas padora no reme
«Kunemaruka. J[unamuka.
3aKOHBI COXPaHEHUS B MEXAHUKE»

https://m.edsoo.ru/T7TK9U6POU

21

OCHOBHBIE TTOJIOKEHHUS
MOJ'IGKy.TIHpHO—KHHCTPI‘lGCKOfI
TCOPHUHU. BpOYHOBCKO@ JABMOKCHUC.

https://m.edsoo.ru/W9Y8GO6N2B




Huddysus

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI]
BelecTBa. Moaenu CTpoeHus
ra3oB, JKMJIKOCTEU U TBEPABIX TEI

https://m.edsoo0.ru/B9Z2W7H6V

23

Macca mounekyin. KonudectBo
BemiectBa. [locTossHHAs ABoraapo

https://m.edsoo.ru/X6P9D004R

24

TermnoBoe paBHOBECHE.
Temnepatypa u e€ u3MepeHue.
[IIxana remnepatyp Llenbcus

https://m.edso00.ru/SOH7NOCIG

25

WUneansuerii rasz B MKT.
OcnoBnoe ypaBHenne MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcomoTHas TeMIiepaTypa Kaxk
Mepa CpeIHEN KNHETUYECKOU
SHEPrUM JIBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneipona

https://m.edsoo.ru/T1D8S6I10W

27

3akoH JlampToHa. I'a30BEIC 3aKOHBI

https://m.edsoo.ru/O2B9U2D3K

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXJy TTapaMeTpaMu COCTOSTHUS
pa3peKeHHOTO raza»

https://m.edsoo.ru/I2K2B2K9B

29

W3omporeccsl B uaeanbHOM raze u
uX rpaduueckoe npeacTaBieHUuE

https://m.edsoo.ru/K6V3IN5SR4H

30

BryTpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHMS.
KonngecTBo TemoTsl U pabora.

https://m.edsoo.ru/V7F1C7N4Z




BuyTtpenHss sHeprus
OJIHOATOMHOTO UJCAJIBHOTO Ia3a

31

Bunsl Tenonepenaun

https://m.edsoo.ru/X3N2UOB8H

32

VenpHas TEMIOEMKOCTE
BenecTBa. KonnuecTBO TEIIOTHI
MpH Teruionepenaayve. AauadbaTHpIi
rporecc

https://m.edsoo.ru/B6M9Z6E6Z

33

[TepBbIii 3aKOH TEPMOIMHAMUKHU U
€ro NMpuMEeHEeHHe K H30IpolieccaM

https://m.edsoo.ru/C2WOB8N9B

34

HeoOpaTumocTs mporieccoB B
npupoae. Bropoii 3akoH
TEPMOAUHAMHKHU

https://m.edsoo.ru/Y2I9P2D8R

35

[Tpunuun nevicreus u KIT/
TEIJIOBOM MAIIUHEI

https://m.edso0o0.ru/M5V2VEQ3K

36

Hukn Kapuo u ero KITJ{

https://m.edsoo.ru/POBSH2R70

37

DKOJIOTHYECKHE HpO6J’IeMH
TCIIOOHCPICTUKHU

https://m.edsoo.ru/M9L.9K2T2D

38

O6o0maromuii ypok
«Monexymnspaas ¢usznka. OCHOBBI
TEPMOTUHAMUKI

https://m.edsoo.ru/J3POM3IM8U

39

KonTponbhas pabota no teme
«Monexymnspaas ¢puznka. OCHOBBI
TEPMOIAUHAMUKN

https://m.edsoo.ru/TSD8B2H&P

40

[TapoobpazoBanue u
KoHJeHcanus. Mcnapenue u
KUIIEHNE

https://m.edsoo.ru/L6P7VOV5SK

41

AOCOIII0THAS U OTHOCHUTEIIbHAS
BJIAJKHOCTH BO34yXa.

https://m.eds00.ru/O0Z1Y4T7V




Hacsiennsiii nap

42

TBépnoe teno. Kpucramnmueckne
u amop(dHbIe Tena. AHU30TPONHUS
CBOMCTB KpucTajuoB. Kuakue
kpuctaysl. CoBpeMEHHBIE
MaTepHuabl

https://m.edsoo.ru/Y 110X402N

43

[TnaBieHre U KPUCTAITH3AIIHSL.
VY nesnbHas TEII0Ta TUIABJICHUSI.
Cybnumarnus

https://m.edsoo.ru/I2D111B7Z

44

VYpaBHeHuUe TEII0BOro OanaHca

https://m.edsoo.ru/Z1E3H5NI9R

45

DJeKTpu3anus Tel.
DnekTpuyeckuii 3apsia. [[Ba Buma
IEKTPUICCKUX 3aPSIOB

https://m.eds00.ru/F6O5V4G7T

46

[IpoBOIHUKY, TUDIIEKTPUKU U
MOJIYTIPOBOJIHUKH. 3aKOH
COXPAHEHUS IEKTPUUYECKOTO
3apsana

https://m.eds00.ru/Y3C60902E

47

B3aumogeiicTBue 3aps10B. 3aK0OH
Kynona. Toueunsrii
AIEKTPUYECKUI 3aps

https://m.edsoo.ru/C7L3D2A3E

48

Hanpsk€HHOCTB 271EKTPUYECKOTO
nons. [puHumn cynepno3uuuun
ANEKTPUUECKHUX Tonel. JInnun
HaIPsHKEHHOCTH

https://m.edsoo.ru/L6HSX6VOF

49

PaboTa cui1 31€KTpOoCTaTHYECKOTro
noida. ITorennman. PasHocTth
OTEHIINAIOB

https://m.edsoo.ru/Y3S7V90O5E

50

HpOBOI[HI/IKI/I H JUDJICKTPHUKU B

https://m.edso00.ru/V6BIB9C2F




AJIEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTD

51

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/T9S4S0D9Z

52

DAEKTPOEMKOCTH IIIOCKOTO
KOHJIeHCAaTopa. DHeprus
3apsHKEHHOTO KOH/IEHCAaTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlaGopartopHnas pabota
"HU3mepeHue 3MeKTpOEMKOCTH
KOHJieHcaTopa"

https://m.edsoo0.ru/USASVS5TON

54

[TpuHIIMD AEHCTBUS U
MIpUMEHEHNE KOHJIEHCATOPOB,
KOIMUPOBAIBLHOTO amnmnapara,
CTPYHHOTO IPUHTEPA.
DJIeKTpoCTaTUYECKas 3alluTa.
3azeMIIeHHe AIEKTPOnpruOOpoB

https://m.eds00.ru/Q4G7F3C8X

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymiectBoBaHus. [TocToOIHHBIN
Tok. Cuna Toka. Hanpsioxenue.
Comporusnenne. 3akon Oma ist
y4acTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocaemoBarenbHOE,
napajuIeIbHOE, CMEIIAHHOE
COCTMHEHHE IMPOBOTHUKOB.
JlaGopaTtopnast pabota «3yuenue
CMEIIIaHHOTO COSIMHCHUS
PE3UCTOPOBY

0.5

https://m.edsoo.rw/E6M2W7W7S

57

PabGora u MOIIIHOCTH

https://m.edsoo.ru/FOP117R3B




AIIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

58

3akoH OMa aJ1s1 IOJIHOU
(3aMKHYTOI) 2JIEKTPUUECKON
nenu. Koporkoe 3aMbIkaHue.
JlaGoparophas pabota
«3mepenue D/1C ucrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS

0.5

https://m.edsoo.ru/A3WIHOE7R

59

PesepBHblil ypok. KoHTponbHast
pabota no Teme
"OnexTpoauHamMuka" /
Bcepoccuiickas npoBepodHast
pabota

https://m.edsoo.ru/COP3M7K 1P

60

Oo6o0maromuit ypok
«DNEeKTpOoANHAMUKAY /
Bcepoccuiickas npoBepodHas
pabota

https://m.edsoo.ru/C1I0M2I3L

61

DJeKTpOHHAs MPOBOJIUMOCTD
TBEPABIX METAIIIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAJUIOB OT
TEeMIEPATypHI.
CBepXmpoBOIUMOCTD

https://m.edsoo.ru/H7X1W5B7N

62

DJIEKTPUYECKHUI TOK B BAKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TomynpoBoIHHUKY, X
cOOCTBEHHAas ¥ IpUMECHast
nmpoBoauMocTh. CBolicTBa p—n-
nepexoza. IloaynpoBogHUKOBBIE

https://m.edsoo.ru/N7T4N7L6C




npudOpHI

64

DNEeKTpUUECKUi TOK B pacTBOpax
U pacluiaBax JIEKTPOJIUTOB.
DNEKTPONUTHYECKAS
JUccoLUaIus. JNEKTPOIIN3

https://m.edsoo.ru/Z4G7R 716D

65

DJIEKTPUYECKUI TOK B razax.
CaMocCTOSTEIbHBIA 1
HECAMOCTOSITEIILHBIN pa3psijl.
Monnus. I1nazma

https://m.edsoo.ru/Z8P8F7F4P

66

DNeKTpUYECKHUE MPUOOPHI U
YCTPOWCTBA U UX PAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€301acHOCTH

https://m.edsoo.ru/N9H2I3R 1S

67

KonTponbhas pabota no teme
«nektpocraruka. [locTosHHBIN
aneKTpuueckuii Tok. Toku B
Pa3IMYHBIX CPEIAX»

https://m.edsoo.ru/Q3H4L9K 6L

68

PesepBHbIil ypok. O6006Iaronmi
ypok 1o TeMam 10 kitacca

https://m.edsoo0.ru/C3X1INON1U

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoabHbI

Bcero
e padoThI

IIpakTHyeckne
padoThI

Jara
U3y4eHust

JJIeKTPOHHBbIE HU(PpoBbHIE
o0pa3oBaTe/bHbIe pecypchl

ITocTosIHHBIE MAarHUTEI U KX
B3aUMOJCHCTBIE. MarauTHOe
nosie. Bektop MarHuTHON
WHIYKIUU. JIMHUKA MarHUTHOM
WHIYKITAN

https://m.edsoo.ru/HOU4E7X4E

MarautHO€ noJie MpOBOJHUKA C
TokoM. OmbIT DpcTena.
B3anmoneiicTBre NpOBOIHUKOB €
TOKOM

https://m.edsoo.ru/V1Z3R3J2]

JlaGopatopHnas pabora «3yuenue
MarHUTHOTO TIOJIS KaTyIIKH C
TOKOM)

https://m.edsoo.ru/HSC7R2HSW

JlelicTBEe MAarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopaTopnas pabora
«HccnenoBanmne neCTBUSA
MOCTOSIHHOT'O MarHMTa Ha paMKy C
TOKOM

https://m.edsoo.ru/EOLOJ1L8U

JleficTBME€ MarHUTHOTIO IOJISL HA
JBIKYIIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenua. Pabora
cusl JlopeHna

https://m.edsoo.ru/TSH1A1A7M

DOneKTpOMarHuTHas WHIYKIIHSL.

https://m.edsoo.ru/T1T5SA0DIN




IToToK BEKTOpa MarHUTHOU
unaykuuu. 3/1C unaykuu.
3aKOH AJIEKTPOMarHuTHOM
nHaykunn Papanest

JlaGoparopHas paboTa
«Hccnenosanue sBiIeHUA
AIIEKTPOMArHUTHON MHIYKLIUN

https://m.edsoo.ru/IIM7Q5N2H

NHnykTuBHOCTG. SIBIICHUE
camonHaykuu. J1C
CaMOMHAYKIUU. DHEPIUsi
MarHUTHOTO MOJIsl KATYLIKU €
TOKOM. DJIEKTPOMArHuTHOE I0JIe

https://m.edsoo.ru/L8WSI1J1Y

TexHuueckue yCcTpocTBa 1 UX
MPUMEHEHUE: TOCTOSTHHBIC
MarHHTBHI, SJTEKTPOMATHUTHI,
ANEKTPOJBUraTENb, YCKOPUTEIN
3JIEeMEHTapHbIX YaCTHII,
WHIYKIMOHHAs NIeYb

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuii ypok «MarautHoe
nojie. DIeKTpOMarHuTHas
HHIYKIHASD

https://m.edsoo.ru/I0BOD4U 1D

11

KoHnTtponbHas pabora 1o Teme
«MarnuTHoe 1oie.
OneKTpOMarHuTHas UHIYKIHSD

https://m.eds00.ru/Q9HSNIOV6T

12

CB00OOHBIE MEXaHUYECKHE
kosnebanus. 'apMoHuueckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

https://m.edsoo.ru/N2A1AS5T60




13

Jlaboparopnas paboTa
«HccnenoBanue 3aBUCUMOCTU

nepuo/ia MajbIX KoJaeOaHuil rpysa

Ha HUTHU OT AJIMHBI HUTHU U MAaCChl
rpy3a»

https://m.edsoo0.ru/K107Y3K9U

14

KonebaTtenbHbIN KOHTYD.
CB00OOAHBIC ANEKTPOMATrHUTHBIE
KoJie0aHus B UI€aTbHOM
K0JIeOAaTeIbHOM KOHTYDE.
AHaNorus Mexay
MEXaHHYECKUMHU U
AJIEKTPOMATHUTHBIMU
KOJICOAHUSIMU

https://m.edsoo.ru/VOJ3T1WI9H

15

®opmyna Tomcona. 3akoH
COXpaHEHUS YHEPTUH B
HJIeaJIbHOM K0JIEOATEIbHOM
KOHTYpE

https://m.edsoo.ru/HI V3CENSE

16

[IpencraBneHue o 3aTyxXaromux
KosieOaHusX. BoIHy X /1eHHbIE
MEXaHUYECKUe KoJeOaHusl.
Pe3onanc. BeiHyXkcHHBIE
AIIEKTPOMAarHUTHbIE KOJIeOaHHS

https://m.edsoo.ru/F1Z4T17Z8V

17

IIepemMeHHBIN TOK.
CuHyconanbHbII IEpEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAUYCHHUE CUJIBI
TOKA Y HaIPSHKEHUS

https://m.edsoo.ru/C2I5V5L6F

18

Tpancdopmarop. [IpousBoacTso,

https://m.edsoo.ru/P8T9P3F51




nepeaaya u norpediieHue
AIEKTPUYECKOUN SJHEPIUU

19

YCTpOUCTBO U IIPAKTUYECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaTOpa IIEPEMEHHOI0
TOKa, TMHUH JIEKTpoIepeaay

https://m.edsoo.ru/J3L8B2K 1M

20

DKOJIOTUYECKUE PUCKU TIPU
IPOU3BOJICTBE IEKTPOIHEPTHH.
KynbeTrypa ncnonabs3zoBanus
AJIEKTPO3HEPIUU B IIOBCEHEBHOM
KHU3HU

https://m.edsoo.ru/Z8K80O3H5K

21

MexaHn4yeckue BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CKopocThb pacpoCTpaHEHUS U
JuiHa BosHbL. [lonepeynsie u
MPOIOTBHBIEC BOJHBI

https://m.edsoo.ru/Q1U3Z7T0S

22

3ByKk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.edsoo.ru/E3S3D6L6J

23

BHCKTPOMaFHI/ITHBIC BOJIHBI, UX
cBoiicTBa 1 ckopocTh. [llkana
AIIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

HpI/IHIII/IHBI paIII/IOCBSISI/I nu
TCIICBUACHUSL. Pa?;BI/ITI/IC CpeILCTB
cBa3u. Pagnonokanusa

https://m.edsoo0.ru/O6J1L7787

25

Konrponsnas padora «Konebanus
Y BOJIHBD»

https://m.edsoo.ru/BSW7Z4K9G

26

[Ipamosnuneitnoe

https://m.edsoo.ru/Z7W5T8A7B




pacnpocTpaHEHHE CBETA B
OAHOPOJHOM cpene. ToueuHbli
HMCTOYHUK cBeTa. JIyy cBera

27

OrtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceerta. [loctpoenue
M300paXKCHH B IMJIOCKOM 3€pKaje

https://m.edsoo.ru/V5F9T1B2S

28

[Ipenomnenune ceeta. [lomHoe
BHYTPEHHEE OTpPaXKEHUE.
IIpenenbHbIl yroma MoaIHOro
BHYTPEHHETO OTPaXKEHUS

https://m.edsoo.ru/R7B9T3Q3U

29

JlaGopaTtopHnas pabota
«M3mepenHne nokaszarest
NPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/A4MIR4A8Y

30

JIunzsl. [TocTpoenune
n3o0paxkennii B munH3ze. Gopmyna
TOHKOM JIMH3BI. Y BEJIMUCHHUE
JIMH3BI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlaGopaTtopHnast pabota
«HccnenoBanne CBOMCTB
M300paKECHHI B JIMH3AX)

https://m.edsoo.ru/B2L4Q4URKJ

32

Hucnepcust cBera. CrioxXHbIN
cocTaB Oeloro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Hal0nroieHne Aucrepcuu CBeTa»

https://m.edsoo.ru/X4W6F1E4N

33

WutepdepeHnys ceeta.
Judpaxkius ceera.
JudpakiuonHas pemeérka

https://m.edsoo.ru/R1C4V3B0OE

34

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

https://m.edsoo.ru/S2Q5G8P1U




[Tonsipusanus cBera

35

Onrtudeckue npudOps U
YCTPOICTBA U YCIIOBHS X
0€301acHOro MPUMEHEHHS

https://m.edsoo.ru/Q1Q1L0B4N

36

['panubl npUMEHUMOCTH
KJ1aCCUYECKON MEXaHUKH.
ITocTynaTel cnenraibHOM TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHTEIBHOCTE
OJTHOBPEMEHHOCTH. 3aMe/IJICHNe
BPEMEHHU U COKpAIICHUE JJTHHBI

https://m.edsoo.ru/WSROE3X8Y

38

OHeprus U UMIYJIbC
peNATUBUCTCKON YacTulpl. CBs3b
MAaccChl C SHEPTHeN U UMITYIILCOM.
DHeprus NoKos

https://m.edsoo.ru/V3IK7A4NS5I1

39

KonTponbHas pabota «OnTuka.
OcHOBBI cENMaIbHOM Teopun
OTHOCHTEIIEHOCTHY

https://m.edsoo.ru/N2A2H6D3B

40

®oronsl. ®opmyna Ilnanka.
OHeprust 1 UMITYJIbC (OTOHA

https://m.edsoo.ru/L3FOP3L4T

41

OTKpBITHE U UCCIICIOBAHUC
dororddekra. OnbiTe A. T
CroneroBa

https://m.edsoo.ru/C9A5T9Q2D

42

3akonsl GoTorddexra.
VYpaBHenue DUHIITEHHA 114
dotorpdekra. «KpacHas
rpanuna» Gortordpdexra

https://m.edsoo.ru/G7K0G7WO0OP

43

Jasnenune cBera. OnwiTe [1. H.

https://m.edsoo.ru/P3IW4S6227




JlebeneBa. XuMHUUECKOE IEHCTBUE
cBeTa

44

TexHuueckue ycTponucTsa u
MPAKTHYECKOEe PUMEHEHUE:
dboTorIeMeHT, POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T

https://m.edsoo.ru/JSSODSE3E

45

Pemenue 3amad mo teme
«I71eMEeHTHl KBAHTOBOM ONITHKH)

https://m.edsoo.ru/M7V6N4H1X

46

Mopens atoma TomcoHa. OnBITE
Peszepdopna no paccesHuro o-
yacTull. [lmanerapuas Mozenb
aToMma

https://m.edsoo.ru/Y88U3F2127

47

IToctynatel bopa

https://m.edsoo.ru/V7DS8E5G6V

48

N3nydenue u noriomeHue
(OTOHOB MPH MEpexXo/Ie aToMa C
OJIHOTO YPOBHSI SHEPrUuu Ha
npyroi. Buael ciektpos

https://m.edso00.ru/M6X20Q2M50Q

49

BoJsiHOBBIE CBOMCTBA YaCTHII.
Bomnsl ne bporins.
KopnyckyisipHO-BOJIHOBOM
nyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3IIy4YCHHE

https://m.edsoo.ru/K8ESH2V2F

50

OTKpbITHE PAJIIOAKTUBHOCTH.
OmnsiThl Pesepdopnaa mo
OIIPEJIENICHUIO COCTaBa
PaarOaKTUBHOTO U3JTYUCHUSA

https://m.eds00.ru/A919Q7YON

51

CsoiicTBa anbda-, 6era-, ramma-
u3nydyeHus. Biusnue

https://m.edsoo.ru/T1X9A4Y1G




PaaMOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['aMma-uznyuenue

https://m.edsoo.ru/FSC1P8E3F

53

DHeprus CBsA3M HYKJIOHOB B sJIpe.
S nepHblie peaknuu. AnepHbIn
peaktop. [Ipobnemsi,
[IEPCIIEKTUBBI, 3KOJIOTHYECKUE
ACIIEKTHI SIICPHON DHEPrETUKHU

https://m.edsoo.ru/L2G5V9DI9L

54

DneMeHTapHbIe YaCTULIbI.
OTKpBITHE TO3UTPOHA. METOIbI
HAOJIO/ICHUS ¥ PETUCTPAINU
3leMEeHTapHbIX YyacTull. Kpyribrit
ctosl «PyH/1TaMEeHTaIIbHbIE
B3aUMOJIeUCTBUs. ENMHCTBO
(bu3NYECKON KapTUHBI MUPaY

https://m.edsoo.ru/X6R3T3S3S

55

OTanbl pa3BUTUS ACTPOHOMHUU.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMUH. Buj 3BE3aHOTO
Heba. Co3Be3ausi, spKue 3BE3bI,

IJIAHCTBI, UX BUIUMOC JIBHUKCHUC.

ConHeyHas cucteMa

https://m.edsoo.ru/O301U3H1P

56

Counuie. ConHeuHas akTUBHOCTD.
Uctounuk sueprun CosiHia u
3BE3N

https://m.edsoo.ru/X7TM8H1Q9Y

57

3BE3/bI, X OCHOBHEBIE

https://m.edso00.ru/C2L2C9A0V




XapaKTEPUCTUKU. 3BE3]IbI TTTaBHOM
I10CJIEI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXOXKIEHUHU U 3BOTIOLUU
ConHua u 38€31

58

Mneunsiit [Tyt — Hamma
I"anaxTuka. [lonoxenue u
nemxenne Connna B ['anakTuke.
I'anmakTuku. YE€pHbIE IBIPHI B
Apax rajlakTuK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennag. Pasberanue rajgakTuk.
Teopus boiubmoro B3peIBa.
PenukroBoe n3nyueHue.
MerTarangakTuka

https://m.edsoo.ru/LOISV8I4U

60

Heperennsie npo0iaeMbl
aCTPOHOMHUU

https://m.edsoo.ru/U4F8QOE8O

61

KoHnTtponbHas pabota «D1eMeHTHI
ACTPOHOMHUHU U acCTPOPUIUKIDY

https://m.edsoo0.ru/Y6Y9D4G7X

62

O6o06maromuii ypok. Posb
(GU3MKU U aCTPOHOMMUH B
SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIHAIbHON B
ATUYECKOH cdhepax NesTeTbHOCTH
YyeJIoBeEKa

https://m.edsoo.ru/M5A4P6T1IM

63

O6o6maromuit ypok. Posib u
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

https://m.edsoo.ru/JIN2H3EQOV




64

Ob6o6maromuit ypok. Posb
¢du3nueckoit Teopun B
(OpMUPOBAHUY MTPECTABICHHIA O
¢du3nUeckoil kKapTHHE MHUpa

https://m.edsoo.ru/I4W6MOW47Z

65

Ob6o6maromuit ypok. Mecto
¢bu3nUecKoil KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJE

https://m.edso0o0.ru/MS5SO8TOBOY

66

PesepBHblii ypok. MaruutHoe
noJie. JJIEKTpOMarHuTHast
WUHAYKIHS

https://m.edsoo.ru/TOX1E6C7N

67

PeszepBHblii ypok. OnTuka.
OCHOBBI CIEUATIBHOM TE€OpUU
OTHOCUTEIBHOCTHA

https://m.edsoo.ru/M4J2B7W&P

68

Peszepneiit ypok. KBanToBast
buzrka. DeMeHTbl aCTPOHOMUU U
acTpou3uku

https://m.eds00.ru/R6C9T10Q0Z

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 0opa3oBaHus

10.1

JemMoHcTpUpoBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(GOpMUPOBAHUN COBPEMEHHOW HAy4YyHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKHU M TEXHOJOIHi, B MPAKTUUYECKON AESATEIbHOCTU

Joneu

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YYCHHBIX (DU3NYECKUX MOIECTICH:
MaTepuajibHas TOYKa, MHEpLMajbHas cHcTeMa OTcuéra, abCOJIOTHO
TBEPIOE TEJIO0, UACATBHBIN I'a3; MOAEIIA CTPOCHHUS Ia30B, KUAKOCTEN H
TBEPABIX TE€J, TOYEUHBIM DJIEKTPUUECKUN 3aps] — IpU PELICHUH

bu3nYecKux 3a1a4

10.3

PacrioznaBath (pusmdeckue sBieHHs (TPOIECCHI) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUu
CTPOCHHUSI BEIIECTBA M  DJICKTPOJAMHAMUKH: PpPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBIKEHHE, CBOOOJHOE MaJileHHe
TeJ, JABUXKEHHE IO OKPYXHOCTH, HMHEpLHUS, B3aUMOJCHCTBUE TEI;
muhdys3us, OpOyHOBCKOE [BIKEHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  Tel, M3MEHeHHe oO0bEéMa Tel TMpU  HArpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHACHCAIMS,
MJIaBJCHUE, KpUCTaJUIM3alusl, KHUIIEHWEe, BIAXKHOCTh BO3AYyXa,
MOBBINICHUE JIABJICHUS T'a3a MPU €r0 HArPEBaHUH B 3aKPHITOM COCYIIE,
CBS3b MEXAYy TIapamMeTpaMH COCTOSIHHSI Ta3a B HM30IpOlleccax;

AJIEKTPU3AIUS TEJI, B3aUMOJICUCTBUE 3apsAI0B

10.4

OnuchiBaTh MEXaHUYECKOE JBIDKEHHE, HCHONB3yd (U3HUUYECKUE
BEJIMYMHBI: KOOPAWHATA, MyTh, MEPEMEIICHNUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CWJIa, HWMIYJbC TeJa, KUHETHYeCKas DSHEprus,
MOTCHIIMANbHASL DJHEPIus, MeXaHW4eckas pabora, MeXaHW4YecKas
MOIIIHOCTb; TIPY ONMUCAHUH MPABUIBLHO TPAKTOBATh (PM3MUYECKUN CMBICI
UCTIONIE3YEMBIX BEIMYHMH, WX OOO3HAUEHUS W CIUHUIBI, HAXOJWUTh
(GbopMyIibl, CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIIMYUHY C APYTUMHU

BCJIMYNHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEI M TCIUIOBBIC




SBJICHUS, UCHOJIBb3Ysl (U3MUYECKHE BEJIIMYMHBI: JaBJCHUE rasa,
TEMIIEpaTypa, CpeIHss KUHETUYeCKas DHEpPrus XaOTHYECKOTO
JIBIDKEHUS MOJIEKYJ, CpPEOHEKBAApPaTU4YHAs CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssl dHeprus, pabora rasa,
KOA(QGUIMEHT TI0JIE3HOTO JEeMCTBUS TEMJIOBOrO JBUIaTeNsl; MpHU
ONIMCaHUH IIPaBHIIBHO TPaKTOBaTh buznueckuit CMBICJI
UCIOJb3yEMBbIX BEJIUYMH, MX OOO3HAUEHUS M EAMHULBI, HaXOAWUThb
(bopMyIIbl, CBSI3bIBAIOLINE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCIMYHMHaAM

10.6

OnuceiBaTh M3Y4YEHHBIE JJIEKTPHUUECKUE CBOMCTBA BeELIECTBA U
DIIEKTPUYECKHE  SBJICHUS  (TPOILECCHI), MCMONB3Ys  (pusmueckue
BEJIMYMHBL:  JJIEKTPUYECKHUH  3apsi,  DJEKTPUYECKoe  MoOJe,
HanpsDKEHHOCTh TOJIS,, MOTEHLMAJ, pPa3HOCTh TMOTEHIUANOB; MpHU
ONKCAaHUM MPABUIBHO TPAKTOBATH (PU3UUECKUH CMBICT HCIIOJIB3YEMbIX
BEIMYMH, HUX O0003HAUYe€HUS M €IUHMIBI;, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH

BCINYHNHaAMH

10.7

aHaJIM3UpOBaTh (U3NYECKUE TMPOLECChl U  SBICHHUS, HCIOJIB3YS
¢du3nUeckre 3aKOHBI M MPUHIUIBL: 3aKOH BCEMUPHOTO TATOTEeHUs, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUsS MEXaHMYECKOW SHEpPTruu,
3aKOH COXPAaHEHHs HMMITyJIbCa, MIPUHIUI CYNEPHO3ULIUN CUJI, TPUHIINII
paBHOIIpaBUsl MHEPUUAIbHBIX CHUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHEN KWHETHMYECKOM DSHEPIruu TEIUIOBOIO IBMXKEHHS MOJIEKYI C
aOCOJIIOTHOM TeMIepaTypoil, MEepBhIH 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUs DJJIEKTPUUYECKOTo 3apsiaa, 3akoH KynoHa; npu 3TOM
pa3inuaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP@KECHUE U yCIIOBUS (TPaHMILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIE TPHUHIIMIBI JEUCTBUS MAIIUH, TPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pa3iuyaTh YCIOBUS HUX 0€30IacHOro

HCIIOJIb30BaHUA B HOBCGHHGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3HMUECKUX SABJICHUN U
IIPOLIECCOB C HUCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; MpU
3TOM (opMyIHpoBaTh NpolieMy (3agady) W TUIIOTE3y Y4eOHOro
HKCIEPUMEHTa,  CcOOMpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOIO

000py10BaHUs, POBOAUTH OMBIT M (POPMYITMPOBATH BHIBOIBI

10.10

OCYH_IeCTBJ'ISITb OpsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/ISI/I‘ICCKI/IX

BCJIMYHMH, IIPpU 5TOM BI)I6I/IpaTI) OITUMAJbHEINA CII0CO0 N3MCPCHHUA U




HCIIOJB30BAaTh U3BCCTHBIC METO/AbI OICHKHU HOFpGHIHOCTCfI I/I3Mep€HI/If/’I

10.11

HccnemoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMHU BEIUYUHAMH C
WCIIOJIb30BAaHUEM IIPSIMBIX HM3MEPEHUM; IMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl TOJTYYECHHOW 3aBUCUMOCTH
¢bu3znyecKux BETUYUH B BUAE TaOIUI] U TpaduKOB, e1aTh BBIBOJBI O

pe3yJibTaTaM HCCie10BaHus

10.12

CoOmonate mpaBwiia  0€30MAaCHOTO  TpyJda TMpH  MPOBEACHHUU
UCCICAOBAaHMN B paMKaX y4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOW U MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U J1a0OPATOPHOTO 00OPYIOBAHMUS

10.13

Pemate pacuérHple 3amauu C SIBHO 3aJaHHON (DU3HUECKOM MOJENbBIO,
UCTIONB3Ysl (PU3UYECKHE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajn3a
yCIIOBUSL 3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BbBIICIATH
¢dusznyecKkrue BEITUYHHBI U (POPMYIIBI, HEOOXOAUMEBIE IS €€ pelIeHus,
MIPOBOAUTH PACUETHI M OIICHUBATHh PEAIbHOCTH MOYYEHHOTO 3HAUCHUS

(U3UYECKON BETMYUHBI

10.14

Pemarp  kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HENPOTUBOPEUHBYIO LIEMIOUYKY PACCYKICHHUM C OMOpOil HAa M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/Ie SABJICHUS

10.15

Hcnonb3oBaTh NOpU  pELICHUHM Y4YeOHBIX 3aJady  COBPEMEHHBIE
MH(GOPMALMOHHBIE TEXHOJIOTUM [UIsl TOMCKA, CTPYKTypUPOBAHHUS,
UHTEpNpETallid U TPEACTaBICHUS Y4eOHOW M HAyYHO-TIOMYJISIPHOU
MH(POPMALIMY, TOTYYEHHOW M3 Pa3IMUHBIX MUCTOUYHUKOB; KPUTUYECKU

aHAJIM3UPOBATh MOTyYaeMyto HH(pOpMaIUIO

10.16

[TpuBOANTE HpUMEpHl BKJIAZa POCCUICKMX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJOT U

10.17

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUS TO (DU3MKE B TOBCEIHEBHOU
JKU3HM 111 o0ecrieueHrs 0€30mMacHOCTH MpU OOpalIeHUH ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJsi COXPAHEHHUS 3/I0pOBbI U

cOOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Kalollel cpefie

10.18

PabGorath B rpyIine ¢ BHIMOJHEHUEM Pa3IMYHBIX COLIMAIBHBIX POJICH,
IUIaHUPOBaTh  pabOTy  TPyHIbl, palMOHAJIBHO  pacHpeneisTh
00513aHHOCTH U ITUIAHUPOBATH JCATEIBHOCTh B HECTAHIAPTHBIX
CUTyalMsIX, aJIeKBaTHO OILICHMBATh BKJIAJ KaXJOTO0 M3 YYaCTHHKOB

TPYIIIBI B pelIeHHnEe paccMaTpUBaeMoi mpoodIeMbl




11 KITACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeILHO MPOrPaMMBbI CPETHET0 001IIero 00pa3oBaHusI

JleMOHCTpHpOBaTh Ha TpUMEpPax poidb U MecTo (u3uKu B
(hOpMHPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON JEATEIbHOCTH

Jr0/IeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA

11.2

VY4uThIBaTh TPAHUIIBl IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJEINIEH:
TOYEYHBIN AEKTPUUYECKUI 3apsij, sJIepHAsi MOJENb aToMa, HyKJIOHHAs

MOJECJIb aTOMHOI'O dJipa IIpHu pCIICHUHA (bI/ISI/I‘leCKI/IX 3aJa4

11.3

Pacnio3naBath ¢usnyeckue sBJI€HHs (IIPOLIECCHI) U OOBICHATH MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKM M  KBAaHTOBOH  (pusukm:
JJIEKTpUYECKasi NPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMMHUYECKOE,
MarHuTHOE JIeicTBUSA TOKa, B3aHUMO/CHCTBIE Mar"HuroB,
AJIEKTPOMAarHUTHas HWHAYKLMS, JEeMCTBUE MArHUTHOIO MO Ha
NPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsi, 3JIEKTPOMAarHUTHBIC
KosiebaHusT M BOJHBI, MPSIMOJIMHEHHOE pacnpocTpaHEHUe CBeTa,
OTpa)keHHe,  IMpelioMmyieHne, uHTepdepeHuus, audpakuus u
NOJISIpU3alUsl CBETa, AMUCIEPCUsl cBeTa, (OTOdIeKTpuueckuid 3ddexr
(potoaddexr), cBeTOBOE maBiIECHHWE, BO3HWKHOBEHHE JIMHEHYATOTO
CHEKTpa aToOMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaaruOaKTUBHOCTDb

11.4

OnuceiBaTh  M3yYCHHBIC CBOWCTBA  BEMIECTBA  (DJIEKTPUUYECKHE,
MarHuTHBIE, ONTHYECKUE, DIIEKTPUUECKYIO MPOBOAUMOCTD Pa3IUYHBIX
cpea) U OICKTPOMArHUTHBIC SIBJICHHS  (TIPOIECCHI), HCIOIb3YS
¢u3nyecKue  BEIUYHHBL:.  JJICKTPUYCCKUH  3aps], CWiIa TOKa,
AIIEKTPUYECKOE  HAMNpsHKEHUE,  DIIEKTPUYECKOE  COMPOTUBIIECHHE,
pasHocTh moteHimanos, JJIC, paboTa Toka, MHIYKIHMS MarHUTHOTO
nonsi, cwia Awmmepa, cwia JlopeHIa, WHIYKTUBHOCTh KaTYIIKH,
SHEpPrusl AJIEKTPUUYECKOIO0 M MAarHUTHOTO IMOJIeH, MEpUOA M YacToTa
Kosie0aHui B KOeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIecce
TapMOHHYECKUX 3IEKTPOMArHUTHBIX Kosie0aHui, boxycHoe
pacCTOSTHUE W ONTHYECKash CWJjia JIMH3bI; NMPH ONMHUCAHUM TPABHIBHO
TPaKTOBaTh (PU3WYECKUH CMBICT HCHOJB3YEMBIX BEJIMYUH, UX
0003HaUeHMsI W EAWHUIIBI, YKa3biBaTb (OPMYJIBI, CBS3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTHMMHU BEIIMYMHAMU




11.5

OnuceiBaTh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOILIECCHI, UCIIOIB3YSI
¢du3nueckue BETUYHHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOIH, JJTHHA
BOJIHBI M YacTOTa CBETa, HDHEPrus U HUMIYJIbC (POTOHA, MEPHO]
nojlypacnajaa, »HEpPrusi CBA3M AaTOMHBIX SJep; NpPH  ONUCAHUHU
MPaBUIBHO TPAKTOBATh (PU3UUYECKHUIM CMBICI UCIOJIb3YEMbIX BEJIUYUH,
uxX O0O3HAYECHHUS W €AMHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIIHE
JaHHYI0 (QU3UYECKYI0 BETUYHHY C JPYTUMHU BEIMYUHAMU, BBIYUCIATH

3HaYeHUE (PU3NIECKON BETUIHNHBI

11.6

AHanu3upoBaTh (U3WYECKHE TPOLECCHl W  SABICHHSA, HCIOJb3YS
dbusznyeckne 3aKOHbBI M NpPUHIUNBL  3akoH Owma,  3aKOHBI
MIOCJIEZI0BATENBHOIO M MAapajljIeIbHOTO COEAMHEHHUS IPOBOJHUKOB,
3akoH [[xoyna — JleHna, 3aKOH 2JIEKTPOMAarHUTHOW MHIYKLUH, 3aKOH
MPSIMOJIMHEMHOTO paclpoCTpaHEHHs CBETa, 3aKOHbI OTPAKEHUSI CBETA,
3aKOHbl  IIPEJOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHA  AJd
dboToadekrra, 3aKOH COXpAaHCHHS DHEPruH, 3aKOH COXPaHCHUS
UMITyJIbCA, 3aKOH COXPAaHEHMsI DJJIEKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHHUsT  MaccoBOoro  4yucia, mnoctynarel bopa, 3akoH
pPaAMOaKTUBHOTO pacrmaja; TMpu 3TOM  pasjinyaTh CIOBECHYIO
(GbopMyITUPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAXXKEHHE U YCIOBHS

(rpaHuIBl, 00JIACTH) MPUMEHUMOCTH

11.7

OHpCIICHSITB HaIllpaBJICHUC BCKTOpPAa HWHAYKIUHW MArduTHOIO I10JIdA

IMPOBOIHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth © ONHCHIBATH H300paKEHUE, CO3/1aBAEMOE  IUIOCKUM

3€pKajoM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTBI 110 UCCIICIOBAHUIO (PH3HUUECKUX SBICHHN U
MIPOIIECCOB C MCITOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHUH; MPU
3ToM (opmynupoBaTh mTpobieMy (3a7ady) W THIOTE3y Yy4eOHOro
OKCIIEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKECHHOTO

000py10BaHUs, IPOBOAUTH OMBIT M (POPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBisATh NOpsMblE M KOCBEHHbIE H3MEPEHUs (PU3UUECKUX
BEJIMYMH; IPU ITOM BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEpEHMs U

HCIIOJBb30BaTh U3BCCTHBIC METOJAbI OICHKHU HOFpGI.I.IHOCTCfI H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX ~ U3MEPEHUM; TpU 3ITOM KOHCTPYMpPOBaTb YCTaHOBKY,
bukcUpoBaTh pe3yJbTAThl MOJYYEHHON 3aBHUCHUMOCTH (DU3HMUECKHUX
BEJIMYMH B BUJE TaONHI U rpadUKoB, AeTaTh BBIBOJABI MO pe3yJibTaTaM

HUCCICJ0BaHUs

11.12

CobOmomaTe mpaBuia 0€30MacHOTO TpyJAa MpH  MPOBEICHUU




UCCIe0OBaHUM B paMKax ydeOHOro SKCHEpUMEHTa, Yy4eOHO-
UCCIIEA0BATENbCKON U MPOEKTHOU AESATENBHOCTH C HCIOIb30BAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PyAOBAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHOW (PU3NYECKON MOJENbIO,
UCTONb3ysl (PU3MUECKUE 3aKOHbl M TNPHHLMUIBI, Ha OCHOBE aHalIN3a
yCJI0BUA 3aJa4uu BI)I6I/IpaTI) (1)I/ISI/I‘ICCKYI-O MOJCJIb, BBIACIATH
¢u3nueckre BeIMYUHBI U (POPMYJIbI, HEOOXOIUMBIE JJIs €€ pelIeHHUs,
IPOBOJUTH PACUYEThl U OLICHUBATh PEAILHOCTH MOJYYEHHOTO 3HAaYEHUs

(U3HYECKON BEITUIMHBI

11.14

Pemarp Ka4eCTBEHHBIE 3a71a4u: BBICTPAaUBaTh JIOTUYECKU
HETPOTUBOPEUYUBYIO LEMOYKY PACCyXIACHUN C OMOpPOM HAa WU3YUYCHHbBIC

3dKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

11.15

Hcnonb3oBaTh NpU  pELICHMHM Y4YEOHBIX 3aJady  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTHH JUIS TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpNpeTallud M NpeACTaBICHUs Y4eOHOW M Hay4YHO-NOMYJISpHON
uH(pOpMaly, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

AHAJIU3UPOBATH MMOJTYyYaCMYIO I/IH(I)OpMaI_[I/IIO

11.16

OOBSACHATh MPUHIUIBI AEHCTBHUS MallWH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX OE€30MaCHOTO HCIOJIb30BAaHUS B

MMOBCEIHEBHOU KU3HU

11.17

[TpuBoauTE mpHUMEPHI BKJIaJa POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUS TO (DHU3MKE B TOBCEIHEBHOU
KHU3HU 17151 o0ecrieyeHns 0€30MacHOCTH IpU 00palleH!H ¢ pudopaMu
U TEXHHWYECKHMMH YCTPONCTBAMH, JUISI COXPAaHEHHs 3JIOPOBbS W

COOIOICHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAOIIEH cpeie

11.19

PaGotath B rpyImie ¢ BBIMOJIHEHHEM PA3IUYHBIX COLMATBHBIX POJIEH,
IUIAaHUPOBATh ~ pabOTy  TPYIIBI,  PAlMOHAIBHO  PaCHpPEIeIsTh
00s3aHHOCTH ¥  ITUIAHUPOBATh JEATENBHOCTh B  HECTaHIAPTHBIX
CUTyalusiX, aJEeKBATHO OIIEHWBATH BKJAJ KaXKIOTO W3 YYaCTHUKOB

TPYIIIBI B pEIICHUE pacCMaTpUBaeMO MPOOIEMbI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pasnaed
a

Kona nposepsiemoro
3J1eMeHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

O®uszuka — Hayka o npupozae. Hayunsle
METO/BbI TO3HAHUS OKpy>karouiero mupa. Pois
OKCIEPUMEHTA U TEOpPUH B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MopnenupoBanue (U3MYECKUX SBICHUM U
npoueccoB. Hayunbie runoressl. Gusnueckue
3aKOHBI U TEOpUH. ['paHUIBI IPUMEHHMOCTH
buznyeckux 3aKOHOB. [TpuHnun
coorBercTBUs. Poimb M MecTo (QU3MKM B
dbopMHupOBaHUH COBPEMEHHOM HAay4YHOU
KapTHUHBI MUpa, B IIPAKTHYECKON

NEITEILHOCTH JII0JIEH

MEXAHUKA

KNHEMATHUKA

2.1.1

Mexannuyeckoe aBrkeHue. OTHOCUTEILHOCTE
MEXaHUYECKOro ABrKeHus. CucreMa OTCUéTA.

Tpaexropus

2.1

2.1.2

[Tepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepuaibHOW TOYKM, UX MPOEKIHMH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

NEPEMELICHUHN U CII0KEHUE CKOPOCTEN

2.13

PaBHomepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBIOKEHUE. ['paduku
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH,

YCKOpEHHS, yTH u TepeMEIICHUS




MaTepHaHBHOﬁ TOYKH OT BPEMCHU

CBoOoaHoe majenne. Y CKOpeHHue CBOOOTHOTO

nmagaCHUuA

2.1.5

KpuBonuneiinoe nBwxeHue. PaBHOMepHOe
JBWKEHHE  MaTepuajlbHOM  TOYKM IO
OKPYXHOCTH. YTJOBas CKOPOCTb, JIMHEHHAas
CKOpOCTb. IIepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texuuyeckue yCTpoOiicTBa: CIUIOMETD,
JIBIDKEHUE CHApPsOB, IEMHbIE U PEMEHHbBIC

nepeavun

2.1.7

[IpakTnyeckue paboTHI. N3mepenue
MI'HOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOILIEHUSI MEXIY MyTSIMH, MPOUIEHHBIMU
TEJIOM  3a  IIOCIIEOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKCHUM C HAa4aJIbHOM CKOPOCTBIO, PaBHOU
Hy10. V3yueHne NBUKEHUS LIApUKA B BA3KOU
xKuakoctu.  M3ydyeHwe — nBWKEHUSA — Tena,

6pOIJ_ICHHOTO TOpHU30HTAJIBHO

2.2

TMHAMUKA

2.2.1

[Tpunaimn OTHOCHUTEJILHOCTH T'amuies.
IlepBoiii 3akoH HeroToHa. HMHepuuanbHbie

CUCTEMBI OTCUETA

222

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHJI

223

Bropoi#i 3akon HploToHa mjisi MaTepuanibHOU
TOYKM B HWHEPUHUAIBHOM CHUCTEME OTCYETa
(UCO). Tpermit 3akon Heiorona s

MAaTCPHAJIBbHBIX TOUYCK

224

3akoH BCEMUPHOI'O TATOTCHUS. Cuna TsSxKecTH.

IlepBas kocmuueckast ckopocTs. Bec tena

225

Cua ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus




CKOJBKEHUSI W  CWJIa TPEHUS  TOKOA.
Koadpduruent tpenus. Cuna conpoTHBICHUS

IMpu ABUXXCHUM TCJIA B JKUJKOCTU UJIU Ira3¢c

2.2.7

[ToctynaTtenbHOE M BpaliaTeIbHOE JIBHIKCHHE

a0COJIFOTHO TB ép,Z[OFO TCJ1a

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIIECHUS.
[Ine4o cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

Texunueckne YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTudeckue padboTel. M3yueHne IBUKCHHS
Opycka 10 HaKJIOHHOW IIJIOCKOCTH O]
JIEUCTBUEM HECKOJbKUX cuil. HcciaepgoBanue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAIOIIMX
B jaedopmupyemMoll MpyKHHE M PE3UNHOBOM
oOpasrie, OT BEJIUYMHBI UX JAePOpMaIINH.
HccnepoBanue ycinoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHNWA B MEXAHUKE

23.1

NmMmnynec MaTepHanbHOM TOYKH, CHUCTEMBI
MaTepuaibHbIX TOYeK. MMmynsc cuiasl

HN3MCHCHHEC UMITYyJIbCA TCJIa

232

3akoH coxpaHenuss ummnyinbca B HCO.

PeaxTuBHOE IBHKEHTE

233

Pabora criel

234

MomHocTh criIbl

235

Kunetnueckas OHEPIusi MaTepHaHLHOﬁ TOYKH.

Teopema 0 KHHETHYECKOW YHEPTUH

2.3.6

ITorenumansHas dSHeprus. [loTeHumanpHas
JHEprus yIpyro nepopMHUpOBaHHON
npykuHbl. IloTeHnuanbHas dHeEprus Telna

BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHH&J’ILHHG 1 HCIIOTCHUHWAJIbHBIC CHIIBI.

CBsi3b  pabOThl HEMOTEHIMAJIbHBIX CHJI C




HN3MECHCHHEM MEXaHUYIEeCKOMH OHEPIrun
CHCTCMbI TCII. 3aKoH COXpaHCHUA

MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue v Heynpyrue CTOIKHOBEHUS
530 TexHuueckue yCTpPOWCTBA: JBHUIKEHUE PAKET,
o BOJIOMET, KOIIEP, IPYKUHHBINA TUCTOJIET
[Tpaktnueckue pabotel. W3ydeHue cBA3M
T CKOPOCTEM TEJII TIpU HEYNpyrom ynape.

I/ICCJ'ICI[OBaHI/Ie CBiA3HU pa6OTI>I CHJIBI C

W3MEHCHHEM MEXaHUYCCKOM OHCPTUHU TCJIa

MOJIEKVYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHKEHUS U

B3aUMOIEHCTBHUS YaCTHI] BEIIECTBA

3.1.2

Mogaenu CTpoeHHMsI Ta30B, KUIKOCTEH U
TBEPABIX TEN U 00BSICHEHUE CBOWCTB BEIIECTBA

Ha OCHOBE ITHUX MOJeei

3.13

Macca wMonekyn. KoinuecTBo BemiecTBa.

[TocTostnnas ABoraapo

TemmmoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. lllkana remneparyp Llenbcus

3.1.5

Mogens  uaeanbHOroO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM

TCOpHHU UCAJIBHOI'O Ira3a

3.1.6

AOcoroTHasl TeMIiepaTypa Kak Mepa CpeaHei
KMHETHYECKOM PHEPruu TEIJIOBOTO JABUKEHUS

yacTtul rasa. [Ikana remnepatyp KenbBuna

Vpasuenue Kianeiipona — MeHaeneesa.

3akoH /lanbToHA

I'a30BBIE 3aKOHBI. I/I30Hp0HCCCLI B NACaJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJIHMYCCTBOM BC€HICCTBA:

u30TepMa, U30xopa, n3obdapa




Texnuueckue YCTPOWCTBA: TEPMOMETD,

OGapometp

3.1.10

[TpakTueckue pabotel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KomHate. MccnenoBanue
3aBHCUMOCTH MEXy MapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUWKIA

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHH:A
JHEPrusi TEPMOJUHAMHYECKONM CHCTEMBI U

CIIOCOOBI €€ U3MEHEHUS

322

KomuyectBo Temnmorsl u pabora. BHyTpeHHss

OHEPIrus OJHOATOMHOI'O UACAJIBHOI'O Ia3a

3.23

Buael Tenmonepegayu: TEMIONPOBOIHOCTD,
KOHBEKLUsA, U3IydeHHEe. TeIIoéMKOCTh Tea.
VnenpHas TEIIOEMKOCTHL BeENlecTBa. Pacuér

KOJIMYCECTBA TCIJIOTHI IPH TCILIOIICpEaavC

324

IIepsblit 3ak0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJAVHAMHUKH K
u3omnpoueccaM. I'papuueckass MHTEpIIpeTaALUs

paboThl Taza

325

TenmoBble mamuHbl. [IpuHIUIBL JIEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUu
B TEIUIOBBIX  MamwmHax. Koaddumnuent
nosiesHoro  nevctBus  (mamee —  KIIJ)

teroBoit mamunbl. [{ukn Kapuo u ero KIT/|

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKU.
HeoOpatumocTs  mpoueccoB B NPHUPOJE.
TerioBele JBUTATEIIN. OKOJI0orn4ecKue

po0JIeMbl TEIII0IHEPTETUKU

3.2.7

Texauueckue YCTpOWCTBA: JBUTaTelb
BHYTPEHHETO cropaHus, OBITOBO

XOJIOAUJIbHUK, KOHAUITHOHCD

3.2.8

[TpakTueckue pabotsl. 3mMepenue yneabHOU

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI




3.3.1

[Tapoo6pa3oBanue u koHneHcanys. Mcnapenne
u KUIICHUE. VY nenbHas TEIUI0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI

KUIICHUA OT JaBJICHUA

332

AOCOITIIOTHAE W OTHOCHUTENIBbHAS BJIAXHOCTH

BO3yxa. HackIeHnsiil nap

3.33

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHHU3OTPOIHUS  CBOKMCTB
KPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepUallbl

334

[InaBnenne u Kpuctaymzauus. Y JIenbHas

TeruioTa miuasieHus. Cyonumanus

3.3.5

YPaBHeHI/Ie TEII0BOro OazaHca

3.3.6

TexHuyeckue YCTpPOWCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJTyYEHUsI COBPEMEHHBIX MaTepHUajoB, B TOM

YHUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOT'MHU

3.3.7

[IpakTrueckue paboTHI. N3smepenue

BJIAXKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnexkTpu3zanus Ten. JiekTpudeckuit 3apsia. sa

BU A SJICKTPUUCCKHUX 3apsA10B

[IpoBoHUKH, JBJIEKTPUKA u

MMOJYIIPOBOJHUKHU

4.13

3aKoH COXpPAaHCHHA JICKTPHICCKOI'O 3apsaaa

4.14

BzaumopeiictBue 3apsnoB. 3akoH Kymnona

DneKTpuueckoe osie. Hanpsxéanocts
JIEKTPUYECKOTO IOJIA. [TpuHIMn
cynepno3unuu. JIuHMM ~ HanpsHKEHHOCTH

SJICKTPUYCCKOT'O IMTOJIA

PaGota cuim  3IEKTPOCTATUYECKOTO  TOJISL.

IMorennuan. PazHocTh MOTEHIINAIOB




HpOBOI[HI/IKI/I U OUSJICKTPHUKU B IMOCTOAHHOM

4.1.7 JNeKTpudeckoM  mone.  Jludnektpuueckas
IPOHULIAEMOCTh
DIEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATopa.
OHeprus 3apsKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpOWCTBa:  3JIEKTPOCKOII,
419 JIEKTPOMETP, AJIEKTpOCTaTUYeCKasi 3alluTa,
o 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP
4110 [IpakTnyeckue paboTHI. H3mepenne

BHCKTpOéMKOCTI/I KOHACHCATOpAa

4.2

OCTOSHHBIN AJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

YcaoBus CyHmICCTBOBAHHUA IIOCTOSHHOI'O

421 aNeKTpuueckoro Toka. Microunuku Toka. Cuia
ToKa. [TocTosITHHBIN TOK
422 Hanpspkenue. 3akon Oma 15 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEJIBHOE
o COINPOTHBIIEHUE BEIIECTBA
454 [locnenoBarensHoE, napajuieiabHoe,
o CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB
PaGoTa snekTpuueckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenua
4.2.6 MOIIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuina (manee — DC) u
427 BHYTPEHHEE CONPOTUBICHNE HUCTOYHUKA TOKA.
o 3akoH Oma mig 1OodHOM  (3aMKHYTOM)
anektpudeckoi nenu. Koporkoe 3aMpikanue
OneKTpOHHas MIPOBOIMMOCTD TBEPIBIX
428 METaJUIOB.  3aBHUCUMOCTb  CONPOTUBIIEHUS
o METaJIJIOB oT TEMIEPATyPHI.
CBepXIpoBOIUMOCTh
429

OnekTpuueckuid TOK B Bakyyme. CBolicTBa




AJNIEKTPOHHBIX ITyYKOB

4.2.10

[ToymipoBoauku. COOCTBEHHASI U TPUMECHAS
MPOBOJIMMOCTh TOJIYIIPOBOJIHUKOB. CBONCTBA

p-n nepexona. IloaynpoBogHIKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLIMALIUS.

DIeKTPOIH3

4.2.12

DNEeKTPUUYECKUMA TOK B rasax.
CaMOCTOSTEIBHEIA W HECAMOCTOSTEIbHBIN
paspsia. Pa3nuuHble TUIBI CAMOCTOSITEIIBHOTO

paspsiaa. Monnus. [1nazma

4.2.13

TexHnuueckue yCTpOICTBA: aMIIepMeETD,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BaKyyMHbBIN MO,
TEPMHUCTOPHI u dboTope3ucTopsl,

HOHynpOBOI[HHKOBLIﬁ Auoa, ralJbBaHUKa

4.2.14

[IpakTrueckue paboTHI. N3yuenne
CMEILIaHHOT'O COEIMHEHUS PE3UCTOPOB.

WN3mepenne DOJIC ucTOYHMKAa TOKa M €rO
BHYTpEHHEro conpoTuBieHusa. HaOmronenue

OJICKTPOJIN3a

11 KJIACC

Kon
pa3jaen
a

Koanposepsiemoro
3JeMeHTa

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

4.3

43.1

IlocTtostHHBIE MaruuThl. B3amMmojaenicTBue

IIOCTOSAHHBIX MarHuToOB

432

MarautHoe mone. BekTop MarHuTHOU




MHAyKuK.  [IpuHIMOD — cymepro3uiuu.
Jlunun marnutHOM wuWHAYyKuuu. Kaprtuna
JVUHUMA  MArHuTHOM  HMHAYKUUMHA  TOJA

IIOCTOAHHBIX MAarHuTOB

MaruutHoe T1oJie MPOBOJHUKA C TOKOM.
Kaptuna nuHMil noJist JUIMHHOTO MPSAMOTro

IMPOBOJHUMKA MW 3aMKHYTOI'O KOJIBLEBOI'O

433 MPOBOJIHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoaeicTBue NpoBOAHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAlIPABJICHUE
Cua JlopeHua, €€ MOAyJb U HallpaBJIEHUE.
JIBm>keHue  3apspKEHHOM — 4acTULBl B
433 OJIHOPOJHOM MarHutHoMm tone. PaGora
cuibl JIopeHna
43.6 SIBiIeHUE DIEKTPOMArHUTHOW HHAYKIUH
43.7 IToTok BekTOpa MArHUTHOW UHIYKIIHMH
OJC unaykuuu. 3aKoH 31EKTPOMarHUTHOM
438 uHaykuuu Papanaest
BuxpeBoe »snextpuueckoe none. IJIC
WHIYKIIMA B TIPOBOJHUKE, JIBIKYIIEMCS
439 MOCTYMATEIbHO B OTHOPOJTHOM MAarHUTHOM
noJie
4.3.10 [IpaBumno Jlenna
NHnyKTUBHOCTB. SIBIICHME CaMOWHIYKIIUU.
4311 OJ1C camouHayKIMu
OHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMATrHUTHI,
4.3.14
AIIEKTPOBUTATEITb, YCKOPHUTETHN
AJIEMEHTAPHBIX YACTUL, UHAYKLIMOHHAS M1€Yb
4.3.15

[IpakTrnueckue paboThlI. N3yuenne




MAaroiuMuTHOIrO II0JIid KarTymKu C TOKOM.
HccnenoBanue AEWCTBUS  MOCTOSHHOT'O
MarHuTa Ha paMmKy ¢ TokoM. HMccienosanue

SABJICHUSA BHGKTpOMaFHHTHOﬁ HHIAYKIOUH

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpuast cuctema. CBoOOmHEBIE
KojeOanus. ['apMoHMYecKue KoJieOaHusl.
[Tepuon, wyacrora, ammmryga u (dasza

KoJIeOaHuil

5.1.2

[IpyxvHHBIA MasTHUK. MaTtemaTudeckun

MasTHHK

YpaBHEeHHEe TapMOHUYECKUX KOJICOAHUH.
Kunematnueckoe " JUHAMHUYECKOEe

OIMCaHKE KOoJIe0aTEILHOrO JBWXKXCHUA

5.14

[IpeBpaiienue SHEpPruu npu
rapMOHUYECKUX KOJIEOQHHUSIX. CBs3b
aMIUTUTY b KoJIeOaHMit HCXOIHOU
BEJIMUMHBI C aMIUTUTYJaMU KoyieOaHuil eé

CKOPOCTH U YCKOPEHUs

5.1.5

Konebartenbubiii  koHTYp.  CBOOONHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHus B
UICAIbHOM  KOJEOaTeIbHOM  KOHTYDE.
AHajiorusi MeXJ1y MEXaHHYEeCKUMH U
AJIEKTPOMArHUTHBIMU KOJICOAHUSMH.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHsI SHEPIruu B UACATHLHOM

KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BLIHy)KIIeHHBIe MeXaHNYECKHE KOIeOaHMUsI.
Pe3onanc. Pe3onancnas KpHBasl.
BriHykneHHbIE JIEKTPOMAarHUTHBIE

KOJICOAHMSI.

5.1.8

[lepemennbiii  Tok.  CuHYcOMAANbHBIN

HepeMeHHHﬁ TOK.

MoniHOCTb TNEPEMCHHOT'O TOKa.




AMIUIUTYHOE U JIEHCTBYIOIIEE 3HAYCHHE

CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepenaya
U MOTpeOJIeHHnEe 3JIEKTPUUYECKON HIHEPIHH.
DKOJIOTUYECKUE PUCKH NPU TPOU3BOJICTBE
ANEKTPUUYECKON JHEPTUH. Kynberypa
HCITOJIb30BaHUSA 3IEKTPOIHEPI U B

OBCEIHEBHOMN KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: celicmorpad,
AIEKTPUYECKUN 3BOHOK, JINHUA

QJICKTpOIepcaavd

5.1.12

[Ipaktuyeckue pabotbl. HMccaenoBaHue
3aBHCUMOCTH NEpHUoAa MaJbIX KoJieOaHH
rpy3a Ha HUTU OT JJIMHBI HUTH M MAaccChl
rpysa. MccnenoBanue nepeMeHHOrO TOKa B
LEenu U3 IOCJIENOBATEIbHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKHU U pe3UCcTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHnuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuoa. CkopocTh
pacnpocTpaHEHUsT U JJMHA  BOJIHBI.

HonepeqHLIe H IPOAOJIbHBIC BOJIHBI

522

Uutepbepeniuss  u  gudpakuus

MCXaHHUYCCKUX BOJH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

BricoTa ToHa. TemOp 3ByKa

524

OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
U3JIyYeHHUsS]  DJIIEKTPOMATHUTHBIX  BOJIH.
B3anmHas opuenTtanus BekTopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

525

CBoiicTBa  DJJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MPEIOMIICHUE, MOJSpU3aLys,
mubpakius, uHTephepeHuus. CKOpPOCTb

SJICKTPOMAIrHUTHBIX BOJIH

526

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.




HpI/IMeHCHI/Ie OJICKTPOMAarduTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[TpyHIMIIBI PaAMOCBSA3M W TEINCBUICHHUS.
Panuonoxanus. DNeKTPOMarHuTHOE

3arpsisHEHNE OKPY>KaIoIel cpebl

528

TexHUYeCKHEe yCTpOMCTBA: MY3BIKAJIbHBIC
UHCTPYMEHTBI, YJIBTPA3BYKOBAs
JUAarHOCTHKa B TEXHMKE W MEIULUHE,
panap, PaguoONpPUEMHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsimonuHEelHOE pacmpocTpaHEHUE CBETa

B OJIHOpOAHOU cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS
cBeta. [locTtpoenne M300pakeHNi B TITIOCKOM

3epKaje

533

IIpenomnenne cBera. 3aKOHBI IPETIOMIICHUS
CcBeTa. AGCOIOTHBIM MOKa3aresb

MMPEIOMIICHUA

534

IomHoe BHYTPECHHEE OTpayKEHHE.
IIpenenbHbIll yroy MOJHOIO BHYTPEHHETO

OTpaXXCHHUA

5.35

Hucnepcust  cBera. ClOXHBIM  cocTaB

oenoro ceera. [{Ber

53.6

Coluparoniue U pacceMBarONIUEe JIMH3HI.
Tonkast nuH3a. DOKYCHOE paACCTOSHUE H
ONTHYECKass  CHWJa  TOHKOW  JIMH3BI.
[TocTpoenne n300pakeHUi B COOMPAOIINX
W paccewBarommx JwuH3ax. Dopmyna
TOHKOW NHWH3BEL. YBeEJIMYEHHE, IaBacMoe

JINH30H

5.3.7

Hpeneﬂm IMPUMCHUMOCTHU FCOMCTpH‘-IGCKOfI

OIITUKH

5.3.8

Untepdepeniuss  cBera.  KorepeHTtHble

NCTOYHUKH. Ycaopus Ha6J'II-OI[eHI/I$I




MaKCUMyMOB u MHUHUMYMOB B
UHTep(EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHLIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakumss  cBera.  udpakuuoHHas

peméTKa. VcaoBue Ha6J'II-OI[eHI/IH T'JIaBHBIX

5.39 MaKCHUMYMOB pu MaJICHUU
MOHOXPOMaTH4ECKOT 0 CBETa Ha
TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonsipusanus cBera
TexHudeckue yCTpOWCTBA: OYKH, JIyIa,
doroanmapaT, NPOEKIMOHHBIN ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOTII, BOJIOKOHHAS
OITHKA, IUPPaKIMOHHAs pemérka,
MOJISIPOU ]
IIpakTnueckue paboTHI. H3smepenue
5310 nokasaressi npenomiieHus. lccienoBanue

CBOMCTB  HW300pa)keHWMH B  JIMH3aX.

Habmoienue nucnepcun cBera

3JIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuIbl NPUMEHUMOCTU  KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOPUU
OTHOCHUTENIbHOCTH: MHBAapUAHTHOCTb
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

NpUHOUIT OTHOCUTCIBHOCTH OuHImTEHA

6.2

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHM U  COKpAIICHHC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIBC CBO6OI[HOI71 JacCTHUIIbI

6.4

CBsi3b Macchl C JHEpPTUEH W UMIYJIHCOM
CBOOOJIHOM YaCTHIIBI. ODHEPrusi IMOKOs

CcBOOOJHOM YaCTHUILIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonbl. Popmyiia [Inanka cBs3u 3HEPTUU




doToHa C ero 4acroTod. OHeprus u

UMIyIsc GOTOHA

7.1.2

OtkpeiTHE U HccaenoBanue Gorodddexra.

OmBITHI AT. Croerosa. 3aKOoHBI

dotorpdekra

YpaBHeHUE DOHHIITENHA TS
dororddekra. «Kpacuas TpaHUIa»

dotordexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOe JeHICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (HOTORIEMEHT,
doTonaTyuk, COJIHEYHas Oarapes,

CBETOIUOT

7.2

CTPOEHHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbITEI
Pezepdopna o ucciie1oBaHUuI0 CTPOSHUS

aToma. HnaHeTapHaﬂ MOACJIBb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
norjomeHne (HOTOHOB TIpU  Hepexofe
aToMa C OJHOIO YpPOBHsS DJHEPrud Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHeEM

SHEPTrHUHU aToOMa BOAOPOaa

7.2.3

BonHoBrle cBoiicTBa dacTthil. BomHEI 1e
bpoinns. KopnyckynsipHO-BOITHOBOM
nyamusM.  Jludpakuus 37I€KTpOHOB  Ha

KpucTajiax

7.2.4

CroHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoicTBO 1 IpUHLIKIT PabOoTHI Jia3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[lpakTnueckue  pabortsl.  HaGmiomenue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE APO




7.3.1

Metoapl HaOMIOAEHUS U pEerucTpalnuu

QJIEMCHTAPHBIX YaCTHIL

7.3.2

OTKpbITHE  PAaTUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuo cocTaBa
pagroakTHBHOrO  u3nyueHus. CBoiicTBa
anb(da-, 6eta-, raMMa-m3yueHus. Briusaue

PaaruOaKTUBHOCTH HA JKHWBBIC OPraHU3MBbI

7.3.3

OTKppITHE  NOpPOTOHA W HEWUTpOHA.
Hyknonnas moznens siapa [eifsenOepra —
WBanenko. 3apsia sapa. MaccoBoe 4mucio

anpa. N3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIM  OeTa-pacna. I'amma-
U3IIy4EHHUE. 3aKOH  paJiMOaKTUBHOIO

pacmazna

7.3.5

OHeprus CBS3M HYKJIOHOB B  fJIpe.

SAnepusie cunbl. Jledekt Macco aapa

7.3.6

ﬂﬂepHHC pEaKIuu. ILGHGHI/IG Hn CHHTC3

anep

7.3.7

Snepusiii peakrop. TepmosinepHsbIit
cuHre3. [IpoGneMbl UM NEPCHEKTHBBI
AEPHOM  DHEPreTHKU.  DKOJOTMYECKHE

ACHEKTHI AJIEPHON SHEPTETUKU

7.3.8

OnemeHTapHble  4YacTulpl.  OTKphITHE
MO3UTPOHA. dyHIaMEeHTaAIbHbIE

B3aUMOJICUCTBHU

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa BunbcoHa, sIEpHBIM peaxkTop,

aToMHas oomMOa

7.3.10

[Tpaktnyeckue pabotel. MccaenoBanue

TPCKOB qacTuIy (HO IrOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénnoro neba. CosBesnusi, sipKue




3Bé3}11)1, IIJIaHETHI, UX BUIUMOC IBUKCHUC

8.2

Comdeynas cucreMa. llma”HeTsl 3eMHOMI
TPYIIIBL. IInaneTsI-ruraduTel " ux
CHYTHI/IKI/I, KapJ'II/IKOBLIG IIJIAHCTHI. MaJ'II)Ie

Tenna CoTHEYHON CUCTEMBI

8.3

Connue, d¢ortochepa wu  armocdepa.

CoiHeuHas aKTUBHOCTH

8.4

Hctounuk sHeprun CosHua U 3BE311

8.5

3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, pajJnycC, TeMIepaTypa,
170:¢ B3aUMOCBSI3b. Juarpamma
«CHEKTPATBHBIM  KJIacC — CBETUMOCTBY.
3BE37bI  IJIABHOM  IOCJIEIOBATENHHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE&3]] IJIaBHOM MOCIEA0BATEILHOCTH

8.6

Buytpennee CTpOCHHE 3BE3.
COBpeMeHHLIe MpCaACTaBJICHUA (6]
NPOUCXOXKIACHNU U dBomonmy CosHIa U 3BE3.

Irarnsl JKU3HU 3BE3]T

8.7

Mineunsiii  Ilyte — nHama T'amakTuka.
ChnupanbHasgs  cTpykrypa  [anaktukwy,
pacrpeneneHue 3BE31, rasa M IMbUIN.
ITonoxxeune wu naBwxkenne CoinHIa B
lanaktuke. Ilmockas u  cdepuueckas

noacucteMbl ['amakTuku

8.8

Tuner ramaktuk. PaguoranakTuku H

KBa3apbl. YEpHBIE ABIPHI B SApaxX rajJakTHK

8.9

Bcenennas.  Pacmiupenue  BceeneHHOM.
3akoHn Xabb6na. PaszberaHue rajgakTuK.
Bospact u pamuyc BceneHHoW, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe usnydyeHue

8.10

Macmrabnas ~ cTpykTypa  BceneHHOM.
Mertaranaktuka. Hepeménnbsie mpoOiemsl

ACTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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