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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 IUJIAHUPYEMBbIE PE3YJIbTATHI OCBOCHUS Kypca U3k Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e colepkaHue yueObHoro npeamera « Pu3nka» Mo rojgam o0yyeHHsl.

®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:

e (opmupoBaHue HHTEpeca M CTpEMJCHHUS OOYy4YaloIMUXCAi K HAy4dHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTCIUICKTyIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCJIEeI0BATENHLCKOrO0 OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUW OOBSCHATH SIBIEHHUA C HCIOJIH30BAHUEM
(bu3HYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poM (PU3MKHU IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1eneld obecrneunBaeTcsl pelieHueM CJIeAyIOmUX 3a1a4 B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e TmpuoOpeTeHue  CUCTEMbl  3HaHUHM 00  oOmux  u3MyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTHI acTPO(DHU3UKH;

e (QopmupoBaHue yMEHUU TPUMEHSITH TEOPETUUYECKUE 3HAHUA  JUIS
oObsiCHEHUsSI (PU3MYECKUX SBICHUHM B MNPUPOAEC W A NPUHATHUSA
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peHIeHHs] pa3iNYHBIX 3a7ad C SBHO 3aJaHHON
¢uznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (pU3NYeCcKor MOJEIH, aIeKBATHON YCIIOBUAM 3a/1a4U;

e TMOHMMaHUE (U3NYECKUX OCHOB U MPHUHLMUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHMS HA OKPYKAIOIIYIO
cpeay;,

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAlIW3a M HMHTEpIpETalud HUHPOPMALINH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCJIOBHMM Uil PA3BUTUS YMEHUU IPOECKTHO-UCCIEN0BATEIBCKOM,
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 TEOpUH. ['paHUIBI MPUMEHUMOCTH (U3NYECKUX 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-niepexoja. [lomynpoBogHUKOBBIE 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 anekTpomarauTHoil BosHe. CBOMCTBA
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

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUIO 0 -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 3HAHUA U3 PA3HBIX MPEIMETHBIX 00JIaCTEeN;

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 IIPUHILIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, 11 u III 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 KUJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uudposbIie
Ne ni/m P Kontpoasnbie | IlpakTudeckn (mucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI e padoThbI
pecypchl
Paznea 1. DU3UKA U METOJAbI HAYUYHOI'O IO3HAHUA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bromorexa OK
' a y https://m.edsoo.ru/7f41b£72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemartka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jluamuka 7 https://m.edsoo.ru/7f41b£72
bu6mmorexa [JOK
23 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 | hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 hitps://m.cdsoo.rw/7E41bf72
13 ArperatHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [JOK
) ®da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Paznea 4. JIEKTPOJIMUHAMUKA

bubmuoreka [{OK
4.1 DEKTPOCTATHKA 10 https://m.edsoo.ru/7f41b£72
49 ITocTostHHBIN dnEeKTpUYECKUN TOK. TOKHU B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P Konrtpoabnbie | TlpakTuyeckue (idpp )
NMPorpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Paszpen 1. JIEKTPOAUHAMUKA
11 MarunuTtHOoe noje. IJIeKTpOMarHuTHAS 1 ) 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Paspnen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCKHE U JIEKTPOMArHUTHbIE 9 1 bu6muoteka [IOK
' KoJIcOaHUs https://m.edsoo.ru/7f41¢97¢
29 MexaHu4ecKue 1 31eKTPOMArHUTHBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [{OK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CTIEITUATBHOM TEOPUH 4 ) bubnmoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHThI KBAHTOBOW ONTHUKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




bu6nuoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU

5.1 DNeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 bubmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3nen 6. OBOBILIAIOIIEE IIOBTOPEHHUE

6.1 Ob6o0m1aromee MOBTOpEHNE 4 ngg;;fg;gﬁﬁfmcgk
Hroro no pazgeny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KUJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Jlara

Ne uudposbie
Tema ypoxka Konrtposbnsbie | IIpakTnyeckue | H3yYeHH

n/n Bcero o0pa3oBaTe/ibHbIE

padoThbI padoThbI A
pecypchl
®uznka — HayKa o PUpOJIE.
1 Hayunsble MCTZ bl HOEH;)HI/M | bubmorexa [IOK
Y g https://m.edsoo.ru/ff0c32e2

OKPY’KaloIllero Mupa
Ponw u mecTo pusukm B

) (hopMHUpPOBaHUH COBPEMEHHOMN | bubnuoreka [JOK
Hay4YyHOU KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHudeckoe OBUKECHHUE.

3 OTHOCHTEIIBHOCTh MEXaHUIECKOTO | bu6mmoreka [{OK
nerkeHus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHue

4 PaBHOMEpHOE NpsIMONIMHENHOE | bub6mmoreka [IOK
JIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE 1 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHOE nazieHue. Y CKOpeHue 1 bubmuotexa [IOK
CBOOOHOTrO MacHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe n1BH>XEHUE.

7 JBrmxeHne MaTepruallbHOM TOYKH I10 1 Bubmorexa TIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [MpuHuMn oTHOCKUTENBLHOCTH [ amuiest. 1 bubmmorexa LIOK




NHepruanbHble CUCTEMBI OTCUETA.
IlepBb1ii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

bu6nmoreka [JOK

9 Cynepno3uiuu cui. Bropoi 3akoH
YHep Tt P . https://m.edsoo.ru/ff0c3bel
HeroToHa st MaTepraibHOW TOUKU

10 Tpertnii 3akoH HeroToHa 1151 bubmuorexa [JOK
MaTEPUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEeMHpHOro Tsarorenus. Cua

11 TskecTd. [lepBas kocMuueckas brbmmorexa [TOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduumeHt tpenusi.

13 Cuna cgn OTI/IBJIGI({bI/Iq:I pu IIBI/IE(CHI/II/I bubnnorexa [IOK

p p https://m.edsoo.ru/ff0c3{76
Temna B *KUJIKOCTH WU Ta3e
[locTynarenbHOE U BpalaTesibHOE

14 JBUKCHHE a0COTIOTHO TBEPAOTO Tela. bu6nmoreka [JOK
MowmenT cuinbl. [lneuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
Nmnynbc maTepuanbHON TOUYKH,

15 CUCTEMBbI MaTEPUAIBHBIX TOYEK. bu6muoteka [IOK
Nmmynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOITHOCTB CHIIBI.

16 Kunernueckast sHeprust MarepuagbHON bubmuorexa [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KHMHETHUYECKON SHEPrUu

17 [ToTenunanbpHas SHEprus. bubnnorexa [JOK




[TorennuanbHast SHEPTHs yIPYTO
nepopMUpOBaHHON MPY>KUHBI.
[TorennuanbHast SHEprus Tesa BOIU3U
MIOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbHbIE U HEMOTEHIIUAIbHBIE
cuiibl. CBs3b pabOTHI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM YHEPrUU CUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEepPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopatopHas pabota
«HccnenoBanue cB3u pabOThI CUITBI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUu
TeJa Ha MIPUMEpPE PACTSIKECHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE)

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

21

OCHOBHBIE TIOJIOKEHHUST MOJICKYJIISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKOe
newkenue. Juddysus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mogenu cTpoeHus ra3oB, )XKUAKOCTEH
1 TBEPJIBIX TEI

23

Macca monekyn. Konnuectso
BemiecTBa. [locrosgunas ABoraapo

24

TennoBoe paBHOBecue. TemnepaTtypa




u e€ usMmepenue. Illkana remneparyp
Lenbcus

WUneanpueiii raz B MKT. OcHoBHOE

but6mmoreka [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomroTHas TeMiepaTypa Kak Mepa
2% CpeHe KUHETUYECKON SHEpruun bubmuorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH JlaibToHA. ['a30BbIE 3aKOHBI
Jlaboparopnas padota
73 «HccnenoBanne 3aBUCHMOCTH MEXAY
rnapamMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3a
29 W3omporneccsl B uAeaIbHOM ra3e u ux bub6nuorexa [IOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sueprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ m3meHeHus. KoandyecTBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTUsi OJJHOATOMHOIO UJICAJTLHOTO
rasa
31 Bupael reruionepenaun bubmorera [JOK
P https://m.edsoo.ru/ff0c5c36
VY enpHas TEMIIOEMKOCTh BELIECTBA.
32 KonuyecTBo TemnoTs! mpu bubmorera [IOK
p . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AaunadaTHBINA POIECC
1 IlepBblil 3aKOH TEPMOAVHAMUKH U €TI0 bubnuoreka [IOK

MMPUMCHCHHUC K U30IIpoIcccamMm

https://m.edsoo.ru/ff0c5efc




HeoGpaTumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa LIOK
PHPOJE. P https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU
15 [Tpuauun neitcreust u K11/ TeruoBoit bubnuoreka [IOK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ]
37 DKOJI0ru4ecKue mpooeMbl
TEIJIO3HEPTEeTUKH
18 O6o06maromuii ypok « MoJteKysipHast bubmmnoreka [JOK
¢u3nka. OCHOBBI TEPMOJMHAMUKID https://m.edsoo.ru/ff0c6938
Konrponsnas padora no teme
39 «MonexynsipHast ¢puzuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKU
40 [TapooGpazoBaHue U KOHACHCALMSL. bu6nunorexa [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS U OTHOCUTEIbHAS
41 BJIAYKHOCTh BO3yXa. HachleHHbIN Bubnmorexa [IOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramimueckue u
4 amop¢HbIe Tena. AHUZOTPOIHS bubmuorexa [JOK
CBOWCTB KpUCTAILIOB. JKuakue https://m.edso0.ru/ff0c6510
Kkpuctauibl. COBpEMEHHbBIE MaTEPHUAIIBI
[InaBnenue u KpucTaUIM3AIKL.
43 VY enpHas TemiaoTa MiaBJICHUS bubmorexa HOK
s ) https://m.edso0.ru/ff0c6708
Cyommmartust
bu6mmoreka [IOK
44 v 0
PABHCHHE TEIIOBOTO Dasancd https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DIEKTPUIECKU bubnuorexa [JOK




3apsan. JlBa BUJa 3JIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc

3apsJi0B
IIpoBOAHUKH, TUDJIEKTPUKH U
46 ncl)jn POBOJHUKH 3aK(F:H COXpaHCHUS bubnmorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumoneiictBue 3apsioB. 3aKoH
47 Kynona. Toye4HbIl 2JIeKTPHUUECKUIT bubnnotexa LIOK
y ' p https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsok€HHOCTB 2JIEKTPUUECKOTO
43 nosist. [IpuHIMn cynepnosunuu bubnuorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit anexkTpocTaTuueckoro
49 nois. [Torennuan. PasHocTh bubmorexa LHOK
) fa. https://m.edsoo.ru/ff0c6£00
MMOTEHIIMAIIOB
[IpoBOIHUKYN U AUDIIEKTPUKH B
50 JJIEKTPOCTATUYECKOM II0JIE bubmorexa LHOK
P ’ https://m.edsoo.ru/ff0c7018
JlnsnekTpudeckas IpOHUIIAEMOCTh
bubmnoreka [IOK
51 DaexTpoéMrocTh. KoHaeHcaTo
P 8 P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IIJIOCKOTO
52 KOHIEHCATOpa. DHEPI U 3aPSKEHHOTO bubmorexa LHOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopnas pabota "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHUE
54

KOHJEHCATOPOB, KOIMPOBAJILHOTO
anmapara, CTpyHHOro IpuHTepa.




DneKkTpocTaTHyecKast 3aluTa.
3azemiIeHHE HIIEKTPOIPHUOOPOB

55

DNEeKTPUYECKUN TOK, YCIIOBUS €TO
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Conporusnenue. 3akon Oma st
ydacTka 1enu

56

ITocnenoBarenbHOE, apaIeIbHOE,
CMEIIaHHOE COeTUHEHNE
npoBoIHUKOB. JlabopaTropHas paboTa
«M3ydyeHue cMeIIaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c741£0

57

PaGoTta u MOITHOCTB 3NIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenue IJIC ucTouHUKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

Pesepshelii ypok. KonTponsHas
pabora o Teme "DnexTpoauHaMuka’ /
Bcepoccuiickas nmpoBepouHas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuit ypok
«dnexTpoanHamukay / Becepoccuiickas
IpoBepoyHas pabora

bubmnoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX
METAJLIOB. 3aBUCUMOCTD
COHpOTI/IBJIeHI/ISI MCTAJIJIOB OT




temrepatypbl. CBepXIIpOBOJIUMOCTh

DJNEeKTpUUECKUil TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX ITy4YKOB
[TonynpoBoAHUKH, UX COOCTBEHHAs U

63 MpUMecHas MpoBoAUMOCTb. CBoiCTBa 1 bubnuorexa [JOK
p—n-niepexona. [TonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DJIEKTPUYECKHUI TOK B pacTBOpPaX U

64 paciuiaBax 3JIEKTPOJIUTOB. | bubmuorexa [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTPUYECKUIA TOK B rasax.

65 CamocTosTeBHBIN U | bubnuorexa [JOK
HECaMOCTOSITENbHBIN pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckre npudopsl U

66 YCTpOICTBA U UX MPAKTUYECKOE | bub6mmoreka [IOK
npumeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
Konrponsnas padora no teme

67 «Qnekrpocraruka. [locrosHHBIN 1 bu6nuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHbIit ypok. O600mamui ypok | bubnnoreka [JOK
o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68
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11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne aT " BbI
n/n Tema ypoka Bcero Kontpoabuere | Ipaxriyeckn fllsy:elmﬂ :)Iﬁg)al;(;na:enbﬂble
padoThbI e padoThbI pecypen
[TocTOsITHHBIE MATHUTHI U UX

| B3anMMOJeHCcTBHE. MarHuTHOE MoJIe. | bubmnoreka LIOK
Bektop MaruutHOM MHAYKUIUH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIIUH
MarsnuTtHO€ 1noJje NpOBOJHUKA C

) ToKoM. OnbIT OpcTena. | bubnuorexa [JOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopnast pabora «3yuenue 1 | bubnmoreka [JOK
MAarduTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHuTHOTO IOJISI Ha
IIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota | | bubnmnorexa [JOK
«UccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBHE MAarHUTHOTO MOJISI Ha

5 JBUKYLIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas uHAykus. [lotok 1

BEKTOpa MarHUTHOM uHAyKuuu. 31C




MHAYKIHUU. 3aKOH AJIEKTPOMArHUTHON
nHaykunu Papanest

JlaGopatopHas pabota
«HMccnenoBanue siBIEHUS
AIIEKTPOMArHUTHON MHIYKIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTD. SIBIICHNE
camouHaykuuu. 3/1C caMOMHayKIUU.
DHeprusi MarHUTHOTO MOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHMTHOE T0JIe

bubmnoreka IJOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoicTBa U X
MIPUMEHEHUE: TOCTOSTHHbIE MAIHUTHI,
AIIEKTPOMATHUTBI, JJIEKTPOJIBUTATEb,
YCKOPUTENH 3I€MEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TeYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHuTHAS WHTyKIIHsD)

bu6morexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MarnuTtHOe noie.
aﬂeKTpOMaFHI/ITHaﬂ HUHAYKIOUS

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOO/1HBIE MEXaHUYECKUE
kosiebanus. ['apMoHndeckue
KosieOaHus. Y paBHEHUE
rapMOHUYECKHUX KOJICOaHMII.
[IpeBpatenue sHepruu

bu6nmnorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui Tpy3a Ha
HUTH OT JJIUHBI HUTH H MAcCHI TPy3a»




14

Konebarenbhblii koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHbIE KOJIeOaHNs B
U/IealIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaIOrust MeXAy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSAMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHMs SHEPTUHU B HJICATEHOM
K0JIeOaTeIbHOM KOHTYpE

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyXarOMIMX
KoseOaHusx. BeIHyKIeHHBIS
MexXaHH4YeCcKHe Koebanus. Pe3onanc.
BreIHYKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHMs

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

17

[lepemennsbIit TOKk. CHHYCOMIABHBIN
MEpPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsKEHUS

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

18

Tpancdopmarop. [IpousBoacTso,
nepenavya u norpedieHue
AIIEKTPUYECKOM SHEPTUU

19

YCTpoHCTBO U MPAKTUYECKOE
MPUMEHEHHUE 3JIEKTPUUECKOr0 3BOHKA,
re’epaTopa nepeMeHHOro ToKa,
JUHUH 3JeKTpornepeaad

bub6mnoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE IEKTPOIHEPTUHL.
Kynberypa ncnonbs3oBanus
HIICKTPOIHEPTUH B IOBCETHEBHOM




KHU3HHU

MexaHn4yecKue BOJTHBI, yCIOBUS
pacnpoctpanenus. [lepuona. Cxkopocts

bu6mmoreka [IOK

21
pacIpoCTpaHEeHUs U AJIMHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U MPOJOJIbHBIE BOJIHbI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmuotexa [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U ckopocTs. [Ikana bubnmorexa [JOK
p i https://m.edsoo.ru/ff0ccfe
ANIEKTPOMATHUTHBIX BOJIH
[TpuHIUIIBEI paTuOCBA3U U
24 TeneBuaeHusA. Pa3zButue cpeacTs
cBs13u. Pagnosiokamus
’5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeHOE pacpoCTpaHEeHue
2 CBETa B OJHOPOJHOM Cpele. bubnuoreka [JOK
ToudeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHue cBeTa. 3aKOHbI
27 oTpaxeHus csera. [loctpoenue Bubmmorexa [JOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXKeHH B IMJIOCKOM 3epKaje
IIpenomnenue ceera. [lonnoe
73 BHyTpeHHee oTpaxeHnue. [IpenenbHblit bubmuorexa [JOK
YI'OJ1 IIOJHOI'0 BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKE€HUs
29 JlaboparopHas padota «3mepenue bubnuorexa [IOK

IMMOKa3aTeid MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIunssl. [TocTpoenue n3obpaxxeHuii B

30 nun3e. Dopmysa TOHKOM JTMH3bI bubmorexa HOK
- POpMY ' https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
JlaGopatopHas pabota
31 «HccnenoBanue CBOKMCTB
M300paXKeHHUI B TUH3AX)
Hucnepcus cBeta. CiiokHBIN COCTaB
1 oenoro ceera. L{Ber. JlabopaTopHas
pabota «HabmroeHue nucnepcuu
CBETa»
13 Wnrepdepennus ceeta. Audpaxius bubnuotexa [JOK
cBerta. JludpakuronHas peneTka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsipuzanusa cBera https://m.edsoo.ru/ff0cf02¢
35 OnTudeckrie MpUOOPHI M YCTPONCTBA U
yCJIOBHS MX 0€30MaCHOT0 MPUMEHEHUS
['paHuUIBI TPUMEHUMOCTH
KJIacCCUYECKOU MexaHukH. [locTyarsl bubnunorexa [JOK
36 .
CIIeLIUaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJieHHe BpPEMEHH U COKpaIlEHUE bubmorexa [OK
P p https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON
38 yacTULbl. CBsI3b MacChl C SHEPTUEH U bubmorexa [IOK
) P https://m.edsoo.ru/ff0cfc68
UMIYJTECOM. DHEPTHUS MOKOS
39 Kontponbhas pabota «OnTuka. bubnuoreka [IOK

OCHOBBI CIEUAJIBHON TEOpUU

https://m.edsoo.ru/ff0cf610




OTHOCHUTCIIBHOCTH)

®oronsl. ®opmyina [1nanka. DHeprus

bu6mmoreka [IOK

40
U UMITYJIbC (OTOHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U UCCIICIOBAHUE Eub 10K
nOINOTEKA
41 porosdpexra. Ompirer A. T https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHsI hoTodddekxTa. YpaBHEHNE
42 af/'IHI_IITegHa nq;q)@oma(b(gema bubmorexa [IOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hortodddexra
Jasnenune cBera. OnwiTe [1. H.
43 JlebeneBa. XuMHYECKOE NEHCTBUE buGnnorexa [IOK
ACBa. A https://m.edsoo.ru/fl0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHE:!
44
¢dorosnemeHT, HoToAaATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amad no reme «1€MEHTHI bubmuorexa [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Moznens atoma Tomcona. OnbBITE
46 Pesepdopna no paccesiHuio a-yactu bubamorexa LOK
P®OpA P 1 https://m.edsoo.ru/ff0d091a
[1nanerapHas Mozens aToma
bu6mmoreka [IOK
4 IT b
7 OCTYNIATh bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornouieHue GoToOHOB
48 OpHU IIepexoe aToMa C OJJHOT'O YPOBHSI bubmmorexa IIOK
p PEXOA . a yp https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyroil. Buasl criekTpoB
49 BomnHoBrIe cBOiicTBa YyacTULl. BOTHEI bu6mmoreka [IOK

ne bpoiinsa. KopnyckymnsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM yanu3M. CrIoHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHE

50

OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3TYUYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, raMma-
u3inydeHus. Bimsaue
pPaJMOaKTUBHOCTH Ha YKHBBIC
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-uzinyyeHue

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI31 HyKJIOHOB B s/Ipe.
Anepubie peakuuu. SnepHbii
peaxTop. [IpoOaembl, nepCcrneKTUBHI,
HKOJIOTUYECKUE aCEeKThI SEPHOMN
SHEPreTUKU

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo sl HaOII0ICHUS U
PETUCTPALMH dTIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMoOJIeUcTBUA. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

bu6morexa [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanel Pa3sBUTHUA aCTPOHOMHU.
[IpuknagHO€ 1 MUPOBO33PEHUYECKOE
3HaYEHUE aCTPOHOMHUHM. Bun
3BE€3aHOrO0 Heba. Co3Be3ausl, spKue
3BE3/1bI, INIAHETHI, UX BUIUMOE




JABMXKCHUC. ConHeyHas cucTeMa

56

Comnune. CoitHeyHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE311

57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI TJIABHOM
noclne0BaTeNbHOCTH. BHyTpeHHee
ctpoenue 3B&311. COBpeMEHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBonmonMn CoHIA U 3BE3]

58

Muneunsiit [1yTe — Hama ["anakTuka.
ITonoxxenue u aBrxenue CoyHIIA B
lNanaktuxe. ['anaktuku. Y€pHbie
JBIPBI B AIpax TajJakTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa.
PennkroBoe n3nyudeHue.
MeraranakTuka

60

Hepemennsie nmpobaeMbl aCTpOHOMUHT

61

KonrpomnbHas padota « DIeMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o6maromuit ypok. Pons ¢pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJOTMYECKOM, COITMAITLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJI0BEeKa

63

O606maromuit ypok. Pois u Mecto
(bU3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHON KapTUHE MUPA




O6o6maromuit ypok. Posb
64 ¢du3nueckoit Teopun B HOpMUPOBAHUN
NpeCTaBICHUN O (PU3NIECKOI

KapTHUHE MHpa

O6o6maromuit ypok. Mecto
65 ¢bu3nuecKoil KapTHHBI MUpPa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-

HAy4HBIX IPEJCTABICHUN O IIPUPOLIE

66 PesepBHblii ypok. MarautHoe mnoie.
DJEeKTpOMarHuTHasl MHAYKIHS

PesepBHblii ypok. Ontuka. OCHOBBI
67 CIielIMaIbHON TEOPUH
OTHOCUTEIIbHOCTH

Pesepnblii ypok. KBanroBas ¢puzuka.
68 DJIEeMEHTHI aCTPOHOMUU U
acTpou3uKH

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

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o0mero oopa3oBaHus

10.1

JlemMoHCcTpHpOBaT, Ha TNpUMeEpax poilb W MeCcTo (U3UKU B
(OpMHUPOBAHUN COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU W TEXHOJOTHi, B IPAKTUUYECKON AESITEIbHOCTU

Jonen

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YUYCHHBIX (U3NYECKUX MOIECIICH:
MarepuaibHas TOYKA, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOJIOTHO
TBEPAOE TEJO, UACAIBHBIN ra3; MOAEIN CTPOCHUS T'a30B, KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIM DJIEKTPUYECKUM 3apsii — IPU PELICHUU

bu3ndecKux 3a1a4

10.3

PacrioznaBaTh (pu3mdeckue sBieHHs (TPOIECCHI) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUu
CTPOCHUSI BEHIECTBA M  DJICKTPOJAMHAMUKH: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE [BIKEHHE, CBOOOTHOE MaJIeHHe
TeJ, ABUXKEHHE IO OKPYXHOCTH, MHEpLHUs, B3aUMOJCHCTBUE TEI;
muddys3us, OpOyHOBCKOE [BIKEHUE, CTPOCHUE IKUIKOCTEH U
TBEPABIX Tell, M3MEHeHHe o0bEéMa Tel TMpU  HArpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHACHCAIMS,
MJIaBJCHUE, KpPUCTAJUIM3alusl, KHUIIEHHWEe, BIAXKHOCTh BO3AYXa,
MOBBIIICHUE JTABJICHUS T'a3a MPU €r0 HAarPeBaHUH B 3aKPBITOM COCYIIE,
CBS3b MEXKAYy IapamMeTpaMHu COCTOSIHHS Ta3a B H30MpOIeccax;

AJIEKTPU3AIUS TEJI, B3aUMOJICUCTBUE 3apsAI0B

10.4

OnuchiBaTh MEXaHUYECKOE JBUIKEHHE, HCHONb3yad (U3HUUYECKUE
BEJIMYMHBI: KOOpPAWHATA, MyTh, MEPEMEIICHNUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CWIa, UWMIYJbC Teja, KUHETHYecKas DSHEprus,
MOTCHIIMANbHASL DJHEPIHs, MeXaHW4eckas pabora, MeXaHW4YecKas
MOIIIHOCTb; TIPY ONMUCAHUH MPABUILHO TPAKTOBATh (PM3UUECKUN CMBICI
UCTIONIE3YEMBIX BEIMYHMH, WX OOO3HAUCHUS W CIUHUIBI, HAXOJWUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMYMHY C APYTUMHU

BEJINYNHaAMU

10.5

OnuceiBaThL HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEII M TCEIUIOBBIC




SABJICHUS, UCHOJIb3Ysl (U3MUYECKHE BEJIMYMHBI: JaBJICHUE rasa,
TEMIIEpaTypa, CpEIHssl KUHETUYeCKas DHEPrus XaOoTHYECKOTO
JBIDKEHUSA MOJIEKYJ, CpEOHEKBAJpPaTU4YHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dHeprusi, pabora Ta3a,
KOA(QGUIMEHT TOJIE3HOTO JEeMCTBHUSI TEMJIOBOrO JBUTaTeNsl; MpHU
OIMCaHHUH IIPaBHJIBHO TPaKTOBaTh duznyeckuit CMBICJI
UCIOJb3yEMBbIX BEJIUYMH, MX OOO3HAUEHUS M EAMHHULI, HaXOAMUThb
(bopMyIIBl, CBSI3bIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU

BCIMYHMHaAM

10.6

OnuceiBaTh H3y4€HHBIE JJIEKTPUUYECKHE CBOMCTBA BELIECTBA U
DIIEKTPUYECKHE  SBJICHUS  (TPOILECCHI), HCIONB3Yys  (pusmueckue
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsi,  DJEKTPUYECKoe  MOJe,
HanpsDKEHHOCTh TOJIS, MOTEHIMAJ, pPa3HOCTh MOTEHIUANOB; IHpHU
ONKCAaHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX
BEIMYMH, HUX O0O003HAUYE€HUS M €IUHMIBI; YKa3blBaTh (OPMYIIbI,
CBS3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH

BCINYHNHaAMH

10.7

aHaJIM3UpOBaTh (U3NYECKUE TMPOLECChl U  SBICHUS, HUCIHOJB3YS
¢du3nUecKkre 3aKOHBI M MPUHIUIBL: 3aKOH BCEMUPHOTO TATOTEeHus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUs MEXaHMYECKOW SHEpPTrHuH,
3aKOH COXPAaHEHHUs HMMITyJIbCa, IPUHLUI CYNEPHO3ULUN CUJI, TPUHLINII
paBHOIpaBUsl HMHEPUUAIbHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHEH KWHETHMYECKOM DSHEPIruu TEIUIOBOTO IBMXKEHMS MOJIEKYJI C
aOCOJIIOTHOM TeMIIepaTypoil, MEepBhIH 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHs DJJIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa; npu 3ToM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TPHUHIUIBI JEHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HUX 0€30IacHOro

HCIIOJIb30BaHUA B HOBCGHHGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3UUECKUX SABJICHUN U
IIPOLIECCOB C HUCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; MPU
3TOM (OopMyIHpoBaTh NpolieMy (3agady) W TUIIOTE3y Y4eOHOro
HKCIEPUMEHTa,  CcOOMpaTb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000py10BaHUs, MPOBOAUTH OMBIT M (POPMYIIUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJ'ISITB INpsAMBIC KW KOCBCHHBIC H3MCPCHHA (I)I/I3I/I‘ICCKI/IX

BEJIMYMH; IPU STOM BbIOMpPATh ONTUMAJIbHBIN CIIOCOO M3MEpEHHs U




HCIIOJB30BaTh U3BCCTHBIC METO/JAbI OICHKHU HOFpGHIHOCTGfI I/I3Mep€HI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYSCKUMHU BEIUYUHAMH C
WCIIOJIb30BAHUEM IMIPSIMBIX HM3MEPEHHM; IMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3YyJbTaThl TOJYYECHHOW 3aBHCUMOCTH
¢bu3nyecKuX BETUYHH B BUAE TaOIUIl U TpaduKOB, 1e1aTh BBIBOBI O

pe3yJibTaTaM HCCie0BaHus

10.12

CoOmonate mpaBwiia  0€30MaCHOTO  TpyJda TpH  MPOBEICHHH
UCCIEAOBAaHMN B paMKaX y4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U JTa0OPaTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHple 3amauu ¢ SIBHO 3aJaHHON (DU3HUECKOM MOJENbBIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIn3a
yCIIOBUSL  3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BbBIICIATH
¢duznyecKrue BETUYHHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ pelieHus,
MPOBOAUTH PACUETHI M OIICHUBATh PEATIbHOCTH MOYYEHHOTO 3HAUCHUS

(U3UYECKON BETMYUHBI

10.14

Pemarp  kauecTBeHHBIE  3aJauu: BBICTpAaWBaTh  JIOTUYECKHU
HENPOTUBOPEUHBYIO LIEMIOYKY PACCYKICHHUM C OMOpOil Ha M3yuYeHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘-IeCKI/I€ SABJIICHUS

10.15

Hcnonb3oBaTh NOpU  pELICHMHM Y4YeOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALMOHHBIE TEXHOJIOTUM [UIsl TOUCKA, CTPYKTYpUPOBAHUS,
UHTEpNpEeTallid M NPEACTaBICHUs Y4eOHOW M HAyYHO-TIOMYJISIPHON
MH(POPMALIUKU, TOTYYEHHOW M3 Pa3IMUHBIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATh MOTyYaeMyto HH(pOpMAITUIO

10.16

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

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUH

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS 1O (DU3MKE B TOBCEIHEBHOU
JKU3HU ISl o0ecrieueHrs 0€30MacHOCTH NP 00paleHruy ¢ Mpudopamu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3JI0pOBbI U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKarollel cpene

10.18

PabGorath B rpyIine ¢ BHIMNOJHEHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH,
IUIaHUPOBaTh  pabOTy  TpPyNIbl, palMOHAJIBHO  pacHpeneisTh
00513aHHOCTH U TUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX
CUTyaIlMsIX, aJIeKBaTHO OIICHHBATh BKJIAJ KaXJOTO0 M3 YYaCTHHKOB

IpyIIBI B pelIEHUE paccMaTpuBaeMon MpoOIeMbl




11 KITACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOW
00pa3oBaTeILHOW MPOrPaMMBbl CPeTHET0 001IIero 00pa3oBaHMs

JleMOHCTpHpOBaT, Ha TpUMEpax poilb W MeCTo (HU3UKH B
(hOpMHpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH

Jro/1eH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA

11.2

Y4uThIBaTh TPAHUIIBl IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN EKTPUUYECKUI 3apsij, sJI€pHAsi MOJENb aToMa, HyKJIOHHAs

MOJECJIb aTOMHOI'O d/ipa IIpU pCIICHUHA (bI/ISI/I‘ICCKI/IX 3aJa4

11.3

Pacnio3naBath ¢usnueckue siBjaeHUs (IIPOLECCHl) U OOBSICHATH MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JJIEKTpUYECKasi NPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIeHCTBUSA TOKa, B3aHUMOJCHCTBHE Mar"HuToB,
AJIEKTPOMAarHuTHas HWHAYKLMS, JeHCTBUE MArHUTHOTO IOJs Ha
NPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHEIC
KosiebaHus M BOJHBI, MPSIMOJIMHEHHOE pacnpocTpaHEHUe CBeTa,
OTpa)keHHe,  IpelioMyieHue, uHTepdepeHuMs, audpakuus U
NOJISIpU3alUsl CBETa, AMUCIEpCUsi cBeTa, (OTodIeKTpuuyeckuid 3¢ddexr
(potoaddexr), cBeTOBOE HaBiIEeHWE, BO3HUKHOBEHHE JIMHEHUYATOTO
CHEKTpa aToMa BOJOPOAA, €CTECTBEHHAas U  HMCKYCCTBEHHas

PaaruOaKTUBHOCTDb

11.4

OnuceiBaTh  HW3yYCHHBIE CBOWCTBA  BEIIECTBA  (DJIEKTPUYECKHUE,
MarHUTHBIC, OMTUYECKUE, JCKTPUUECKYIO MPOBOJUMOCTh Pa3IHUHBIX
cpela) U DICKTPOMArHWTHBIC SIBJICHHS  (TIPOIECCHI), HCIIOIb3YS
du3nyYecKue  BENUYHMHBL:  JJICKTPUYSCKUH  3aps], CWIa TOKa,
AIIEKTPUYECKOE  HAMpSHKEHUE,  DIIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHmanos, JJIC, paboTa TOka, MHIYKIHMS MarHUTHOTO
nonsi, cuia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTh KaTYIIKH,
SHEpPrusl AJIEKTPUYECKOrO0 M MAarHUTHOTO IMOJIeH, MEpUOA M YacToTa
KoiebaHuil B KOJe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MpoIecce
rapMOHHYECKUX 3IEKTPOMArHUTHBIX Kosie0aHui, boxycHoe
pacCTOSITHUE W ONTHYECKash CWJjia JIMH3bI; NPH OMHUCAHUH TPABHIBHO
TPaKTOBaTh (PU3WYECKUH CMBICT UCHOJb3YEMBIX BEIHYWH, UX
0003HaUeHWs]I W EAWHUIIBI, YKa3biBaThb (OPMYJIBI, CBS3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTHMMHU BEIMYMHAMHU




11.5

OnuchIBaTh N3y4YEHHBIE KBAaHTOBBIE SIBIICHUS M MPOIECCHI, UCTIOIB3YS
¢dbu3nuecKkue BETUYMHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOIH, JJTHHA
BOJIHBl M YacTOTa CBETa, HHEPrus U HUMIYJIbC (OTOHA, MEPHO]
nojypacrajaa, OHHEpPrusi CBA3M AaTOMHBIX SJep; HpH  ONUCAHUHU
MPaBUJIBLHO TPAKTOBATh (PU3UUYECKHUIM CMBICI UCIOJIb3yEeMbIX BEJIUYUH,
uX O00O3HAYECHHUS W CAMHUIIBI; YKa3blBaTh ()OPMYJIbI, CBA3BIBAIOIINE
JAaHHYI0 (QU3UYECKYIO0 BETUYHHY C JPYTUMU BEIMYUHAMU, BBIYUCIATH

3HaYeHUE (PU3NUECKON BETUIHNHBI

11.6

AHanu3upoBaTh (U3WYECKHE TPOLECCHl W  SABICHHS, HCIOJIb3YS
dbusznyeckue 3aKOHbBI M NpUHIUNBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATENbHOIO M MapajljIeIbHOTO COEAMHEHHS IPOBOJHUKOB,
3akoH [[xoyna — JleHna, 3aKOH 2JIEKTPOMAarHUTHOW MHIYKLUH, 3aKOH
MPSIMOJIMHEMHOTO paclpoCTpaHEHHs CBETa, 3aKOHbI OTPAXKEHHsI CBETAa,
3aKOHbl  IPEJOMJIEHUS  CBETA, ypaBHEHUWE OWHIUTEHHA A
dboToaderra, 3aKOH COXpAaHCHHS DHEPruU, 3aKOH COXpPaHCHUS
UMITyJIbCA, 3aKOH COXPAaHEHMsI DJJIEKTPUUYECKOTO 3apsia, 3aKoH
COXpaHEHHUsT  MaccoBOoro  4yuciua, mnoctynarel bopa, 3akoH
pPaAMOaKTUBHOTO pacnaja; IMpu 3TOM  pasjinyaTh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAXKEHHE U YCIOBHS

(rpaHuIIBl, 00JIACTH) MPUMEHUMOCTH

11.7

OHpGIIeHSITB HaIllpaBJICHUC BCKTOpPAa HWHAYKIUHW MArdiuTHOIO I10JIA

IMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth © ONHCHIBAaTH H300paKEHUE, CO3/1aBAEMOE  IUJIOCKUM

3€pKajoM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTBI 110 UCCIICIOBAHUIO (PH3HUUECKUX SBICHHNA U
MIPOIIECCOB C HMCITOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHUH; MPU
3ToM (opmynrpoBaTh mTpobieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIEpUMEHTa,  COOHMpaTh  YCTAaHOBKY M3  TPEAJIOKESHHOTO

000py10BaHUs, POBOAUTH OMBIT M (POPMYIUPOBATH BHIBOIBI

11.10

OcymecTBnATh TNpsIMbIE M KOCBEHHbIE HU3MEpEHUs (pU3nuecKkux
BEJIMYMH; IPU ITOM BbIOMpATh ONTUMAJIBbHBIN CIIOCOO M3MEpEHMs U

HCIIOJb30BaTh U3BCCTHBIC METOJAbI OICHKHU HOFpGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C KCIOJIb30BAHUEM
OpSIMBIX ~ U3MEPEHUH; TpU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
¢bukcUpoBaTh pe3yJbTAThl MOJYYEHHON 3aBHUCHUMOCTH (DU3MUECKHUX
BEJIMYMH B BUJE TaONHI U rpaduKoB, AeTaTh BBIBOABI MO pe3yJibTaTaM

HUCCICIO0BaHUA

11.12

CobOmomaTe mpaBuia 0O€30MacHOTO TpyAa MpH  MPOBEICHUU




UCCIe0OBaHUM B paMKax ydyeOHOro SKCHEpUMEHTa, Yy4eOHO-
UCCIIEA0BATENBCKON U MPOEKTHOU AEATENBHOCTH C HCIOIb30BAHUEM

W3MEPUTEIBHBIX YCTPOUCTB M 1a00OPAaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHple 3aa4M C SIBHO 33JaHHOW (PU3MYECKOl MOJENbIO,
UCTONb3ysl (PU3MUECKUE 3aKOHbl M INPHHLMUIBI, Ha OCHOBE aHAIN3a
YyCJI0BUA 3aJa4uu BI)I6I/IpaTI) (1)I/ISI/I‘I€CKYI-O MOJICJIb, BBIACIIATH
¢u3nyeckre BeIMUUHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ pelIeHHUs,
IPOBOJUTH PACUYEThl U OLICHUBATh PEAIBHOCTh MOJYYEHHOTO 3HAaYEHHUs

(bU3HYECKOI BETUIMHBI

11.14

Pemars Ka4eCTBECHHBIC 3a71a4u: BBICTPAaUBaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO LEMOYKY PACCyXACHUW C OMOpPOM HAa M3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (pmnqecxne SABJICHUSA

11.15

Hcnonb3oBaTh NOpU  pELICHMHM Y4YeOHBIX 3aJady  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTHH JUIS TOWCKA, CTPYKTYPHUPOBaHUS,
UHTEpNpeTallud U NpeACTaBICHUs Y4eOHOW M Hay4YHO-NOMYJISpHON
uHbOpMalK, MOJYUYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

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

11.16

OOBSACHATh MPUHIUIBI JACHCTBHUS MallWH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOrO HCIOJIb30BAaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS TO (DU3MKE B TOBCEIHEBHOU
KHU3HU 17151 o0ecriedeHus 0€30MacHOCTH U 00pallieH!H ¢ pudopaMu
U TEXHHYECKMMH YCTPOHCTBAMH, JUISI COXPAaHEHHs 3IOPOBbS U

COOTIOICHHSI HOPM SKOJIOTHUECKOTO TIOBEICHUS B OKPYKAIOIICH cpeie

11.19

PaGotaths B rpyImre ¢ BBIIOJIHEHHUEM PA3IUYHBIX COLMATBHBIX POJIEH,
IUIAaHUPOBATh ~ pabOTy  TPYIIbI,  PAlMOHAIBLHO  PaCHpPEIEsTh
00s3aHHOCTH ¥  IUIAHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTyalusiX, aJCKBATHO OIEHUBATH BKJAJ KaXKIOTO W3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBAEMOM MTPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pasnaed
a

Kona nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupozae. Hayunsle
METO/BbI TO3HAHUS OKpy>karouiero mupa. Pons
DKCIIEpUMEHTa W TEOpUUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mke

1.2

MonenupoBanue (QU3NYECKUX SIBICHUH U
npoueccoB. Hayunble runoressl. Gusnueckue
3aKOHBI U TeOpUH. ['paHUIBI TPUMEHHMOCTH
buznyeckux 3aKOHOB. [IpuHuumn
coorBercTBUs. Poib M MecTo (QU3MKU B
dbopMHupOBaHUH COBPEMEHHOM HAay4YHOU
KApTHUHBI MUpa, B IIPAKTHYECKON

IEITEILHOCTH JII0JIEH

MEXAHHUKA

#HH#HPar#t#HKMHEMATHUKA

2.1.1

Mexannyeckoe aBrkeHue. OTHOCUTEILHOCTE
MEXaHUYeCKOoro aBrkeHms. 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

MEPEMELICHUHN U CII0KEHUE CKOPOCTEN

2.13

PaBnomepHoe u PaBHOYCKOPEHHOE
MPSMOJIMHETHOE JIBH>KEHUE. I'padpuku
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH,

YCKOpPEHMUS, yTH u MepeMeIeHUs




MaTepHaﬂBHOﬁ TOYKH OT BPEMCHU

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO

maaCHUA

2.1.5

KpuBonuneiinoe nBuxkeHue. PaBHOMepHOe
JBWKEHHE  MaTepUajlbHOM  TOYKM IO
OKPYXHOCTH. YTJOBas CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texuuueckue yCTpOiicTBa: CIIUIOMETD,
JIBIDKEHUE CHApPSOB, IEMHbIE U PEMEHHbBIC

nepeavun

2.1.7

[IpakTnyeckue paboTHI. N3mepenue
MIHOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOIIEHUS MEXIY MyTSIMH, MPOUIEHHBIMU
TEJIOM  3a  IIOCIIEOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKCHUM C HAa4aJIbHOM CKOPOCTBIO, PaBHOU
Hy10. M3yueHne ABUKEHUS LIApUKA B BA3KOU
xunkoctu.  M3ydeHwe — nBWKEHUsA — Tena,

6pOI.HeHHOTO TOPHU30HTAJIBHO

2.2

#i#HParH# IMTHAMUKA

2.2.1

[TpuHIMDO OTHOCHUTEJILHOCTHU T'amunes.
IlepBoiii 3akoH HeroToHa. HHepuuanbHbie

CUCTEMBI OTCUETA

222

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHJI

223

Bropoi#i 3akon HploTOoHa mjisi MaTepuanbHOU
TOYKM B HWHEpPUHUAIBHOM CHUCTEME OTCYETa
(UCO). Tpermit 3akon Herorona s

MaTCPHAJIBbHBIX TOYCK

224

3akoH BCEMUPHOTI'O TATOTCHUS. Cuna TsSXKecTH.

[TepBast kocMudeckas ckopocTb. Bec Tena

225

Cua ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus




CKOJBKEHUSI U CWJIa  TPEHUS  TOKOA.
Koaddumnuent tpenus. Cuna conpoTHBICHUS

IMpu ABUXKCHUM TCJIA B JKUJIKOCTHU UJIU Ira3¢c

2.2.7

[locTymarensHOe W BpamiaTelibHOE JIBUYKEHUE

a0COJIFOTHO TB ép,Z[OFO TCJ1a

2.2.8

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpAIIECHUS.
[Ime4o cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

Texunueckne YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktuueckue paboTel. M3yueHue IBUKCHHS
Opycka 10 HaKJIOHHOM IJIOCKOCTH O]
JIEWCTBUEM HECKOJbKUX cui. McciaegoBanue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAIOIIMX
B jaedopmupyemMol NpyKHHE M PE3UNHOBOM
oOpasrie, OT BEJIUYMHBI UX JAePOpMAIIUH.
HccnepoBanue ycinoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

###HPar###3AKOHDBI COXPAHEHN A B MEXAHUKE

NMiynsC MaTrepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUAIbHBIX TO4YeK. HMIynbCc CUIbI U
M3MEHEHUE UMITyJIbca Teja
)30 3akoH coxpaHeHuss ummnyinbca B HCO.
o PeaxTuBHOE IBIKEHHE
233 Pabora cuiibt
234 MOIIHOCTD CUJIBI
35 Kunernueckast sHeprusi MaTepHaIbHON TOUYKH.
o Teopema 0 KHHETHYECKOW YHEPTUH
IlorenumansHass dSHeprus. [loTeHnmanpHas
)36 SHEPrust yIpyro nehopMUPOBAHHOM
o npyxuHsl. lloTeHuumanbHas sHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIN
237 [loTeHumanbHble M HENOTEHLMAIBHBIE CHJIBI.

CBsi3b  pabOThl HEMNOTEHIMAJIbHBIX CHJI C




N3MECHCHHEM MEXaHUIEeCKOH OHECPIrUun
CHCTCMbI TCII. 3aKoH COXpaHCHUA

MEXaHUYECKON YHEPTrUun

2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHUS
530 TexHuueckue yCTpOWCTBA: JBHUKEHUE PAKET,
o BOJIOMET, KOTIEP, IPYKUHHBINA TUCTOJIET
[Tpaktnyeckue pabotel. W3ydeHue cBA3M
T CKOPOCTEM TEJII TIpU HEYNpyromM ynape.

I/ICCJ'IGI[OBaHI/IC CBiA3HU pa6OTH CHJIBI C

W3MEHCHHEM MEXaHUYCCKOM OHCPTUHU TCJIa

MOJIEKVYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#HPar###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKON TEOPUU

3.1.1

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

B3aUMOJIEHCTBUS YaCTHIL BEIIECTBA

3.1.2

Mogaenu CTpoeHHsI Ta30B, KUIKOCTEH U
TBEPABIX TEN U 00BICHEHUE CBOWCTB BEIIECTBA

Ha OCHOBE ITHUX MOJeei

3.1.3

Macca wMonekyn. KonnuecTBo BemiecTsa.

[TocTostnnas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. lllkana remneparyp Llenscus

3.1.5

Mogens  uaeanbHOro  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHUHU UACATIBHOI'O ra3a

3.1.6

AOconroTHasl TeMIiepaTypa Kak Mepa CpeaHei
KMHETHYECKOM PHEPruu TEIJIOBOTO JABUKEHUS

yactul rasa. lIkana remneparyp KenbsBuna

VpaBuenue Kianeiipona — MeHaeneesa.

3akoH /lanbToHa

I"a30BbIC 3aKOHBI. H3OHpOI.[CCCLI B NACaJIbHOM
ra3€¢ C IOCTOAHHBIM KOJIHYCCTBOM BC€HICCTBA:

u30TepMa, n30xopa, n3obdapa




Texnuueckue YCTpOWCTBA: TEPMOMETD,

OGapometp

3.1.10

[TpakTueckue pabotel. M3mepeHue wmacchl
BO3/JyXa B KJIaCCHOM KomHate. MccnenoBanue
3aBHCHUMOCTH MEX]y MapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKIA

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMHYECKON CHCTEMBI U

CIIOCOOBI €€ U3MEHEHUS

322

KomnyectBo Temnmotsl u pabora. BHyTpeHHss

OHEPIrus OJHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Tenmonepenayu: TEMIONPOBOIHOCTD,
KOHBEKLUsA, U3IydeHHe. TerioéMKOCTh Tea.
VnenpHas TEIOEMKOCTHL BeEllecTBa. Pacuér

KOJIMYCECTBA TCIJIOTHI IPH TCILIOIICpEAaAqYC

32.4

Ilepsblit 3ak0H TepmoauHamMuKu. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJAVHAMHUKH K
u3omnpoueccaM. I'papuueckas MHTEpIIpeTaLUsL

paboThl Taza

325

TermoBble mamuHbl. [IpuHIUIBL JEWCTBUA
TEIIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU
B TEIUIOBBIX  MammHax. Koaddumnuent
nosiesHoro  nevctBus  (mamee —  KIIJI)

teroBoit mamuHbl. [{ukin Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mpoueccoB B MPHUPOJE.
TemioBele JBUTATEIIN. OKOJIOTH4ECKHe

po0JIeMbl TEIII0IHEPTETUKI

3.2.7

TexHuueckune YCTpOWCTBA: JIBUTaTeIlb
BHYTPEHHETO CropaHus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHOHCD

3.2.8

[TpakTueckue pabotsl. 3mMepenue yneabHOU

TEIUIOEMKOCTH

33

###Parfi##AI'PEIATHBIE COCTOAHUWA BEILIECBA. ®A30BbIE




I[NEPEXO/IbI

3.3.1

[Tapoobpa3oBanue u koHaeHCanus. Vcapenne
U KUTICHHUE. VY nenbHas TEmI0Ta
napooOpazoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHUA OT JaBJICHHUA

332

AOcomioTHAgS M OTHOCHUTEIbHAs BIAXKHOCTH

BOo3yxa. HacelenHslii map

3.33

Teépnoe TEJIO. Kpucrannuueckue "
amopdHble Terda. AHHU3ZOTPONHUS  CBOWCTB
KPHUCTAJLIOB. Kunkue KPUCTaJLIBL.

CoBpeMEHHbIE MaTepHUaIbI

334

[InaBienne u KpuctaMzanus. Y aenabHas

TeruioTa masieHus. Cyonumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOTNH

3.3.7

[IpakTnyeckue paboTHI. N3mepenne

BJIA’KHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

###Par#H#H#IJIEKTPOCTATUKA

4.1.1

OnexTpu3zanus Ten. JieKTpudyeckuil 3apsia. Ba

BU A SJICKTPUYCCKUX 3apsA10B

4.1.2

HpOBOI[HI/IKI/I, JUDJICKTPUKH n

IIOJIYIIPOBOTHUKH

4.13

3aKkoH COXPAHCHUA SJICKTPUICCKOI'O 3apdaaa

4.14

B3aumopeiictBue 3apsanoB. 3axkoH Kynona

4.1.5

DneKkTpuueckoe  IoJe. HanpsoxkéHHocThb
ANEKTPUUECKOTO TOJIA. [MpuHIMD
Cyneprno3uiuu.  JIMHUM  HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGota cun QJICKTPOCTATHYCCKOI'0  IIOJIA.

ITorenuuan. Pa3zHocTh HOTEHIINAIOB




HpOBOI[HI/IKI/I U OUDJICKTPUKU B IMOCTOAHHOM

4.1.7 JNeKTpudeckoM  mone.  Jludnektpuueckas
IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATopa.
OHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHuyeckue  ycTpOWCTBa:  3JIEKTPOCKOII,
419 JNEKTPOMETP, AJIEKTpOCTaTUYECKasi 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEpPOKC, CTPYWHBIN IPUHTEP
4110 [IpakTnyeckue paboTHI. N3mepenne

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar###IIOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyLICCTBOBAHUA IIOCTOSSHHOI'O

421 ANeKTpUUecKoro Toka. Microunuku Toka. Cuia
ToKa. [locTosIHHBIN TOK
422 Hanpspkenue. 3akon Oma 15 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEJIBHOE
o COIPOTHBIIEHHUE BEIIECTBA
494 [locnenoBarensHoE, napajuieiabHoe,
o CMEIIaHHOE COeMHEHNE TPOBOAHUKOB
PaboTa snekTpuueckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenua
4.2.6 MOIIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBwxkymas cuina (manee — DAC) u
427 BHYTpPEHHEE CONPOTHBIECHHE UCTOYHHKA TOKA.
o 3akoH Oma mig 1O’AHOM  (3aMKHYTOM)
anektpudeckoi enu. Koporkoe 3ambikanue
OneKTpoHHas MIPOBOIMMOCTD TBEPIBIX
428 METaJUIOB.  3aBHUCUMOCTb  CONPOTHBIICHUS
o METaJIJIOB oT TEeMIIepaTypHhI.
CBepXxnpoBOIUMOCTb
4.2.9

OnekTpuueckuid TOK B Bakyyme. CBolicTBa




AJIEKTPOHHBIX IIyYKOB

4.2.10

[TomynipoBoauku. CoOCTBEHHASI U TPUMECHAS
MPOBOJIMMOCTh TOJYIIPOBOJIHUKOB. CBOMCTBA

p-n nepexoza. IlomynpoBogHuKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKUd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIMALIMSL.

DIeKTpOIH3

4.2.12

DNEeKTPUUYECKUM TOK B rasax.
CaMOCTOSTEIBHBEIA W HECAMOCTOSTEIbHBIN
paspsia. PasnuuHble TUIBI CAMOCTOSITEIIBHOTO

paspsiaa. Mounnus. [1nazma

4.2.13

TexHuuueckue yCTpOICTBA: aMIIepMETD,
BOJITMETP,  peOCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHATPEBATEIbHBIC puoopHI,
3JIEKTPOOCBETUTEIbHBIE PUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BAaKyyMHBIN Ao,
TEPMHUCTOPHI u boTope3ucTopsl,

HOHynpOBOI[HHKOBLIﬁ Auoa, ralbBaHUKa

4.2.14

[IpakTrueckue paboTHI. N3yuenne
CMEILIaHHOTO COEIMHEHUS PE3UCTOPOB.

WN3smepenne DOJIC ucTOYHMKAa TOKa M €rO
BHYTpEHHEro comnpoTuBieHus. HaOmronenue

9JICKTPOJIM3a

11 KJIACC

Kon
pa3jaen
a

Koanposepsiemoro
3JeMeHTa

IIpoBepsiemMble 3J1eMEHTHI COIePKAHUS

OJIEKTPOAMHAMUKA

##HPari#M AT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA I UHAY KN A

4.3

43.1

IlocTtostHHBIE MarHuThbl. BzamMmonencTBue

IIOCTOSAHHBIX MarHuToOB

432

MarauTtHoe mone. BekTop MarHuTHOU




uHaykuu.  [IpuHmun — cyneprno3uuuu.
Jlunum marnutHOM uWHAyKuuu. Kaptuna
JVUHUMA  MAarHuTHOM  MHAYKUHUH  MOJIA

IIOCTOAHHBIX MAarHuTOB

MarautHoe T0J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMII 1OJISI JUIMHHOTO MPSIMOTO

IMPOBOJHUMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHMKA, KATYWIKHM C TOKOM. OTBIT
Opcrena. BzaumoaeiicTBiue NpoBOJIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAlIPABJICHUE
Cuna JlopeHua, e€ MOIyJb U HalpaBJI€HUE.
JBrm>keHue  3apsDKEHHOW — YacTUIbl B
4.3.5 OJIHOPOJIHOM MarHuTHOM Toyie. PabGora
cuibl JIopeHna
436 SIBlIeHUE DNEKTPOMArHUTHOW HHAYKIUH
437 IToTok BekTOpa MArHUTHOW UHIYKIIHH
OJ1C unayKIuu. 3aKOH JIEKTPOMArHUTHON
438 uHaykuuu Papanaest
BuxpeBoe »snexrtpuueckoe mnone. IC
WHIYKIIMA B TPOBOJHUKE, JIBWKYIIEMCS
439 MOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM
oJje
4.3.10 [IpaBumno Jlenna
NHnyKTUBHOCTB. SIBIIEHUME CAaMOMHAYKIIWH.
4311 OJ1C camouHyKumMu
OHeprusi MarHUTHOTO TOJsl KaTyIIKU C
4.3.12
TOKOM
4.3.13 DIEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
4.3.14
AIIEKTPOBUTATEITb, YCKOPHUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS [1€Yb
4.3.15

[IpakTrueckue paboThI. N3yuenne




MarHUTHOTO TOJII KAaTYIIKU C TOKOM.
HccnenoBanue  JeMcTBUS  HOCTOSIHHOTO
MarHura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUSA BHGKTpOMaFHHTHOﬁ HHIYKIOWH

KOJIEBAHMA 11 BOJIHBI

5.1

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebatenbHass  cucrema. CBOOOIHBIE
KojeOanus. [apMoHWYeckue KoyieOaHuUs.
[lepuon, wactora, ammuTyga u ¢asza

KoJIeOaHuil

5.12

[IpyxuHHBIM MasTHHK. MareMaTH4ecKuil

MasTHHK

5.1.3

YpaBHEeHHE TapMOHUYECKHX KOJICOAHHIA.
Kunematnueckoe " OUHAMHUYECKOE

OIMCaHKE KOoJIe0aTEILHOTO JBWXKXCHUA

5.14

[IpeBpaiienue SHEpPruun npu
rapMOHUYECKUX KOJIE0aHMX. CBs13b
aMIUTUTY b KoJIeOaHuii HCXOJIHOU
BEJIMUMHBI C aMIUTUTYJaMHU KoyieOaHUil eé

CKOPOCTH U YCKOPEHUS

5.1.5

Konebatenbubiii  koHTYp.  CBOOOMHBIE
3JIEKTPOMAarHUTHbIE KosiebaHus B
UealbHOM  KOJIe0aTeJIbHOM  KOHTYpE.
AHasiorust MeXJ1y MEeXaHHYEeCKUMH U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPTruu B UACATHLHOM

KoJIeOaTeIIbHOM KOHTYpPC

5.1.7

BLIHy)KIIeHHBIe MeXaHNYECKHE KOJIeOaHMsI.
Pe3onanc. Pe3onanchHas KpHBasl.
BrinykxneHHbIE AJIEKTPOMAarHuTHBIE

KOJICOAHMSI.

5.1.8

[lepemennbiii  Tok.  CHHYycOWJAJIbHBII

HepeMeHHHﬁ TOK.

5.19

MoInHOCTb TIICPECMCHHOT'O TOKA.




AMIUIUTYHOE U JAEWUCTBYIOLIEEe 3HauY€HUE

CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepemaya
U TOTPEOJICHNE DIIEKTPUYECKONW SHEPTHH.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOICTBE
ANEKTPUUYECKON JHEPTUMU. Kynbrypa
HCITOJIb30BaHUs ANEKTPOIHEPTUU B

OBCEIHEBHOMN KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
AIEKTPUYECKUN 3BOHOK, JINHUA

QJICKTpOIepcaavd

5.1.12

[Ipaktuueckue pabotel. HccnenoBanue
3aBHCHUMOCTH TEpHoa MalbIX KosieOaHUil
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
ey U3 IOCIEN0BAaTEIbHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3UcTOpa

5.2

#HHPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexannueckne BOJIHBI, yCJI0BUA
pacnpoctpanenusi. Ilepuong.  CkopocThb
pacupocTpaHeHUs WM JUIMHA  BOJIHBL

HonepeqHLIe H IPOAOJIbHBIC BOJIHBI

522

#H##Par### Nurepdepentusa u audpakuus

MCXaHHUYCCKUX BOJH

523

3ByK. CkopocTh 3ByKa. [ pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

524

OJIEKTPOMAarHuTHbIE  BOJIHBL. Y CJIOBUS
U3IIyYeHHUS]  AJIEKTPOMATHUTHBIX  BOJIH.
B3anmHas opuenTanus BekTopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHC B BAKYyyMC

525

CBoiicTBa  3JE€KTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MPEIOMIICHNE, MOJsIpU3aLus,
mubpakius, uHTepdepeHuus. CKOpOCTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.




HpI/IMeHCHI/Ie SJICKTPOMAriuTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[TpyHUMIIBI PAaAMOCBA3M U TEJIEBUIECHUS.
Pannonokanusi. DNeKTPOMarHuTHOE

3arpsisHEHNE OKPY>KaIoIel cpebl

52.8

TexHn4YecKkue yCTpOMCTBAa: My3bIKaJIbHBIC
UHCTPYMEHTBI, YIBTPA3BYKOBAs
JUAarHOCTHKa B TEXHUKE W MEIULUHE,
panap, paguoNpUEMHUK, TEIIEBU30D,

aHTeHHa, Tenedon, CBY-neun

53

H#HHHPari#HOIITHUKA

5.3.1

[IpsimonuHeitHOE pacnpoOCTpaHEHUE CBETA

B OJIHOpOAHOU cpene. JIyu cBera

532

OtpakeHHe CBeTa. 3aKOHBI OTPAXKEHUS
cBeta. [loctpoenne n300pakeHHid B TIIOCKOM

3epKaje

533

[penomienne cBeTa. 3aKOHBI TMPETIOMIICHUS
cBeTa. AOCOITIOTHBII IOKa3arelb

MMPEIOMIICHUA

534

IomHoe BHYTpEHHEE OTpayKEHHE.
IIpenenbHbBI Yyroyl MOJHOIO BHYTPEHHETO

OTpaXXCHHUA

535

Hucnepcust cBera. CHOXHBIA  COCTaB

oenoro ceera. [{Ber

53.6

Coluparoniue M pPacCEHBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYCHOE pACCTOSHUE H
ONTHYECKas  CHJa  TOHKOW  JIMH3HIL.
[TocTpoenne n300paXkeHN B COOMPAFOIITIX
W pacceuBarommx JuH3ax. Dopmyna
TOHKOW JHH3BEL. YBeIWUeHHEe, J1aBacMoe

JINH30H

5.3.7

Hpeneﬂm MNPUMCHUMOCTHU TCOMeTqueCKOﬁ

OIITUKH

5.3.8

Untepdepeniuss  cBera.  KorepeHTHble

NCTOYHUKH. YcaoBus Ha6J'IIO,[[eHI/I$I




MaKCUMyMOB " MHUHUMYMOB B
UHTep()EPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(i)aSHLIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuust  cBera. Hudpakunonnas

peméTKa. VYcnoBue Ha6J'IIOI[eHI/I$I T'JIaBHBIX

5.39 MaKCHUMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOT 0 CBeTa Ha
TUGPAKITUOHHYIO PEHIETKY
5.3.10 [Tonsipusanus cBera
TexHudeckue yCTpOMCTBA: OYKH, JyIia,
doroanmapar, NPOEKIUOHHBIN ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OITHKA, T paKMOHHAs peérka,
MOJISIPOU ]
IIpakTnueckue paloThI. N3mepenue
5310 nokasarens npenomsenus. MccnenoBaHue

CBOMCTB  HM300pakeHHMH B  JIMH3aX.

Habmroienue nucnepcun cBera

BJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

6.1

['paHuIbl NPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynatel TEOPHUH
OTHOCHUTENIbHOCTH: WHBAapUAHTHOCTb
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MNpUHOUIT OTHOCUTCIBHOCTH OuHImTEeHA

6.2

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'IeHI/I€ BpEMCHU W  COKpalICHUC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIBC CBO60,[[HOI71 HYaCTHUIIBI

6.4

CBsi3b Macchl C JHEpPrUed W UMIYIHCOM
CBOOOJIHOM YaCTHIBl. ODHEPTUs TOKOS

CcBOOOJHOM YaCTHUILIBI

KBAHTOBAA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonsl. Popmyia [1naHka cBsA3M dHEPrUU




doToHa C ero 4YacroTol. OHeprus Hu

UMIyIsc GOToOHA

7.1.2

OTtkpeiTHE U UccaenoBanue ¢porodddexra.

OmBITEI AlT. CroeroBa. 3aKOHBI

dotorpdekra

7.1.3

YpaBHeHUE OHHIITENHA I
dororddekra. «KpacHas TpaHUIa»

dotordexra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIleOGenena

7.1.5

XUMHYECKOe JelICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (oToNIEMEHT,
doTonaTyuk, COJIHEYHas Oarapes,

CBETOIUOT

7.2

CTPOEHHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbITEI
Pezepdopna mo ucciie1oBaHUI0 CTPOSHUS

aToma. HnaHeTapHaﬂ MOACJIBb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
norjomeHne (HOTOHOB TIpU  HEpPexofe
aToMa C OJHOrO YpOBHS DHEPrUM Ha
apyroi. Buasl ciektpoB. CekTp ypoBHEN

SHEPTrHUHU aToOMa BOAOPOaa

7.2.3

BonHoBEIE cBoMcTBa 4acTHll. BOJHEI e
bpoinns. KopnyckynspHO-BOITHOBOMN
nyamusM.  Jludpakuus dIeKTpOHOB  Ha

KpucTajiax

7.2.4

CroHTaHHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoicTBO U IpUHLIKIT pabOoTHI Jia3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBI

KOMIIBIOTEP

7.2.6

[TpakTnueckue  pabotel.  Habmronenue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Metonpl HaOMIOAEHUS U pErucTpaluu

QJIEMCHTAPHBIX YaCTHIL

7.3.2

OTkpbiTHE  PaaUOaKTUBHOCTH.  OTMBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamuoakTHBHOTO  m3nmydeHus. CBoiicTBa
anb(da-, 6era-, raMMa-u3rydeHus. Biusaue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTKppITHE  TOPOTOHA U HEUTpPOHA.
Hyknonnas mopnens sigpa [eitzenOepra —
WBanenko. 3apsia siapa. MaccoBoe 4muCIIo

anpa. N3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacmna. I'amma-
U3IIy4EHHUE. 3aKOH  paguOaKTHBHOIO

pacmazna

7.3.5

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHble

cuinbl. [ledekt macchl sapa

7.3.6

ﬂﬂepHHC pCaKIuu. I[eJICHI/Ie U CHHTC3

anep

7.3.7

Snepusiii peakTop. TepmosinepHbIit
cuHre3. [IpoGneMbl W  MEPCHEKTUBBHI
AEPHOM  SHEPreTUKU.  ODKOJIOTUYECKUE

ACHEKTHI AJIEPHON SHEPTETUKU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTPOHA. dyHIaMEHTAJIbHbIE

B3aUMOJICUCTBHU

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa BunbcoHa, sIepHBIM peakTop,

aToMHas ooMOa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue

TPCKOB HacCcTHuIl (HO TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Besnus, spKue




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

8.2

ComHeyHas cucreMa. llnaHeTsl 3eMHOU
TPYIIIBL. InaHeThI-ruraduThl " ux
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTHEI. Manme

Tenna CoTHEYHON CUCTEMBI

83

Connue, d¢otochepa u  armocdepa.

CoHeuHas aKTUBHOCTH

8.4

Hctounuk sHeprun ConHua u 3B€371

8.5

3BE3/1bI, WX OCHOBHBIE XapPaKTEPUCTUKHU:
Macca, CBETUMOCTb, PaJHyC, TeMIepaTypa,
170:¢ B3aUMOCBSI3b. Jwnarpamma
«CHEKTPATBHBIM  KJIacC — CBETHUMOCTBY.
3BE37bI  IJIABHOH  IOCJIENOBATEIBLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY JJIA

3BE3]] IJIaBHOM MOCIEA0BATEILHOCTH

8.6

###Par###BHyTpeHHee cTpoeHHe 3BE3.
COBpCMeHHI)Ie MMpCACTaBJICHUA 0
NPOUCXOXKICHUU u d3Bomoiu ConHIa |

3BE3. DTanbl )KU3HU 3BE3

8.7

Mineunsii  Ilyte — Hama ['anakTuka.
ChnupanbHasgs  cTpykTypa  l'anmakTukw,
pacrpeneneHue 3BE31, Trasa M IBUIM.
IMonoxxenne wu aBwxkenue CoiHIA B
lanaktuke. Ilmockas wu  cdepuueckas

noacucteMmbl ['amakTuku

8.8

Tuner  ramakTuk. PamworanmaktTmknm u

KBa3apbl. YEpHBIE ABIPHI B SApaxX rajJakTHK

8.9

Bcenennas.  Pacmmpenue  BceneHHOM.
3akon XaO6ma. PaszOeranue ranakTHk.
Bospact u paguyc BcenenHou, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen

Bcenennoi». PenukToBoe usnydyeHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménusie 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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