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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMsbl, npenactaBieHHbIX B OI'OC
COO, a Takxke ¢ yué€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TMpenojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Oopra"usanusax Poccuniickon ®enepanun, peanu3yommux OCHOBHBIE
o0Opa3oBaTenbHbIC MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 xmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPpEAMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb peaU3alMu MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU THpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3y4YeHUs (DU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIe, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gu3uKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cojiepikaHue yueOHoro npeamera «Pu3nka» mo rojgam o0yueHusl.

®duznka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKU — CUCTEMOOOPa3yOINN
JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAesseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUSI HOBBIX MAaTE€pHaJOB C 3aJaHHBIMA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (OopMUpPOBaHHE YMEHUU MPUMEHSTH
HAy4YHbI METO]I TO3HAHHUS MPU BBINOJHEHUH UMU Y4€OHBIX HCCIEOBAaHUM.

B ocHoBy kypca ¢usukm s YpOBHS CpEIHEro o0OImero oOpa3oBaHUs
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHLHIBI €0
MIOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3fesioB (PU3UKH, BKIIOYAET KaK



BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3nku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus MpeanosiaracT HCIOIb30BaAHKE
T'YMAHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢u3nku Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMH MPOOIEMaAMHU.

Hoes  npuxnaouoii  nanpaenennocmu. Kypc ¢usukum npeamonaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKHUX U TEXHOJIOTMYECKHX MPHIOKECHUM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss MOCPEACTBOM BBEICHUS DIIEMEHTOB
coJlepKaHUs, TIOCBSIIEHHBIX SKOJOTMYECKHM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKHU M TEXHOJIOTHMM, a Takxke 0O0CYXIeHUs
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCA (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHHUNA O
CTPYKType HOCTpoeHus: (pU3NUeCcKoil Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUHM, JMJig OIUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MIPOIIECCOB).

CHCTEMHO-AEATENbHOCTHBINA NOAXO0 B Kypce (DU3UKH pEeanu3yeTcsl MpekIe
BCEro 3a CYET OpPraHM3alliy 3KCIEPUMEHTAIBHON JEesTeIbHOCTH O0YyYaroUIuXCs.
Hnst  Ga3oBoro ypoBHSI Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B Iporpamme no (pusuke oObeAMHEHBI B OOIIUA CIUCOK YYEHUYECKHX
MpaKTUIeCKUX paboT. BeifeneHne B yka3aHHOM IepedyHe 1abopaTopHBIX pador,
OPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS  Y4YaCTHUKaAMU
00pa3oBaTeNbHOTO Tpollecca HCXOAs M3 OCOOEHHOCTEH IUIaHUpPOBAaHUSA U
ocHalleHuss kabuHera @u3uku. Ilpu »>TOM obOecnieunBaeTCs  OBJAJICHUE
0o0y4aronMMuUCs yMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIIEIOBAaHUS
3aBHUCHUMOCTEH (PU3NYECKUX BEJIWYMH M IOCTAHOBKY OIBITOB IO MPOBEpKE
MPEAJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENSAETCA PEUICHUI0 pacyETHBIX M KaueCTBEHHBIX
3anay. Ilpu 3ToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/layd C SBHO
3a1aHHON (PU3NYECKON MOJEIIBIO, TTO3BOJISIFOLINE TPUMEHATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 33JaHUS HA



0oOBsICHEHHE MpOTEeKaHUs (U3NYECKUX SBJIEHUH M MIPOLECCOB B OKpY)Karollen
KU3HH, TpeOytomue BbhIOOpa (U3MYECKON MOJENH Uil CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakKTepa.

B coorBerctBun ¢ TpedboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecledeHnio Y4eOHOro mpolecca 0a30BbIi ypoOBEeHb Kypca
(bu3HKK HA YPOBHE CpeHEro 00111ero o0pa3oBaHus JIOJKEH U3y4aThCs B YCIOBUSAX
IpeaIMETHOrO0 KabumHeTa (M3UKH WIM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHeETa
NpPEeAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (U3UKH JOKHO OBITh
HEe0OXouMoe J1abopaTopHOe OOOpYyJOBaHUE [Jid BBHIMIOJHEHUS YKa3aHHBIX B
nporpamme o (pU3MKe YUeHUYECKUX MPAKTUYECKUX padoOT U JEMOHCTPALMOHHOE
060opyI0BaHUE.

JleMoHcTpaniuoHHOE  00Opy/I0oBaHHEe (OpMUpPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCIIEHHBIX B NporpamMme 1o (U3HKE KIIOYEBbIX JEMOHCTpAlUil s
UCCIIEJIOBAHMSI ~ U3yYaeMbIX SIBICHMA M  TPOLECCOB, OMIHUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyIOBaHHE [Jisi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHAE TEMaTHYECKUX KOMILUIEKTOB M OOeclednBacTCsl B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BAaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4YEHHS (PU3HKHU B 00IIEM 0Opa30BAHUM SIBISIIOTCS:

e (opMupoBaHME HUHTEpeca MU CTPEMJICHHS OOYyYalOIIMXCS K Hay4dHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MIO3HAHUA U (DOPMHUpPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMHUpOBaHME HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTara H3YyYeHHs
OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (dopMupoBaHHE YMEHUU OOBICHITH SBICHUS C HCIOJIH30BAaHHEM
du3znyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue mpeaCTaBIECHUNA O pONHM (PU3UKHU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX 1elield oOecrieunBaeTcsl pelIeHueM CIEAYIOIMUX 3a/ad B

npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPeIHETO 00I1ero o0pa3oBaHus:

e TmpuoOpeTeHWe  CUCTEMBI  3HaHUKH 00  oOmux  Qusmyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U



AIIEMEHTHI acTPOPU3UKH;

e (opmupoBaHue yMEHUUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsCHCHHMS] (PU3NYECKWX SBICHUW B TIPUPOAE € I TPHHITHSI
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIIECHUS Pa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
dbusznyeckoil MOJAENbIO, 3a/Jad, MMOJAPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3faHue GU3NUECKO MOJIENH, aJIEKBATHOW YCIOBUSIM 33/1a4H;

e TOHUMaHHWC (UBUYECKUX OCHOB M TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHAIM3a W HWHTEpIpeTanur uHbOpMaIlUu,
onpeaeneHus: JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUM NMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETr0 OOIIEro
obpazoBanust otBoauTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenmaraemprii B mporpamMme 1o ¢GuU3NKE TEpPeUYeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHIAMBUAYAIbHBIX
0COOEHHOCTEHN 00yYarOIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®dusnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUS IPUPOBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKux SBJICHUM U TpolieccoB. HayuHble THMIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usmku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKON JEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKECHMUS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajbHOW TOUKH, UX MPOEKIMH Ha OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOJINHEHHOe nBrkenue. ['paduku
3aBUCHMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPEHHUs, IYTH M TNEPEMEUICHUS
MaTepuaJbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaIeHUS.

KpuBonunennoe  nBuwxeHue. JIBMOKEHHE  MATEpUAIIBHOM  TOYKHA 11O
OKPY>KHOCTH C MOCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEHHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC TTepeavun.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanye NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM NPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHus: CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJCHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPHUKA B BA3KOM KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOocTH  ['anmumnes.  Ilepseiii  3akoH  Hbrorona.
NuepunanbHpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buapl Tpenus (mokosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOIBKEHHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEA.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHUE Macc B3aUMOJAEHCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMaICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.

Hccnenoanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U



pPEe3MHOBOM 00pa3siie, OT uX JeopmMariuu.

HccnegoBanne ycinoBHil paBHOBECHSI TBEPAOTO Tejla, HMEIOIIETO OCh
BpalleHUsI.

Tema 3. 3axkonwl coxpaneHus 6 mexaHuKe

Nmnynbec MarepualibHOM TOYKM (Te€na), CUCTEMbl MATEPHAbHBIX TOYEK.
Nmnynse cuiibl 1 WM3MEHEHHWE HMITyJIbCa Tella. 3aKOH COXPAaHEHMS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabora cusnbl. MOIHOCTH CUIIBL.

Kunernyeckass sHepruss MarepHalbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW YHEPTUH.

[TorenuuanbHas SHEprusl. ITorennuanbHas SHEprus YIIPYTO
neopMuUpoBaHHOM  TIpykuHBI.  [loTeHnManbHasE  2HEprust Teda  BOIU3H
MIOBEPXHOCTH 3€MIIH.

[loTeHuManbHble W HEMOTEHUHUAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIMAIbHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEll
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPTUHU.

VYnpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOJAOMET, KONED,
NPY>KUHHBIN NUCTOJIET, BHKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTtuBHOE NBHKEHHE.

[Tepexoa NOTEHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3ydenune abCONIOTHO HEYNPYroro yjapa C TMOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

Uccnenosanue cBsizu pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOW HSHEPruu
TeJa Ha IIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Moseky/sipHast Gu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrtep IBIKEHHUS U
B3aUMOJICMCTBUS YaCTHUI[ BeulecTBa. MoOIenn CTPOEHUs Ta30B, XUIKOCTEN U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mmepsl Mosieky. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmnepartyp
Llenscus.

Mogens upeanbHoro rasa. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANBHOTO raza. AOCOJIIOTHAs TeMmIepaTrypa Kak Mepa



CpeHe KWHETHYECKOM DSHEPIUM TEIUIOBOIO JBMXKEHHMS uactul rasa. [llkama
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [anerona. M3omnpoueccsl B UACaTbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeAcTaBICHUE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzo0bapa.

TexHuyeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThI, MOKAa3bIBAIOUINE JHMCKPETHOE CTPOEHHE BellecTBa, (oTorpadun
MOJIEKYJ OPraHUYECKUX COECTMHEHUIA.

OmnbIThl 10 U PY3UN KUAKOCTEH U ra3oB.

Monens 6pOoyHOBCKOTO ABUKEHHUS.

Mopens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTICTpUpYoNIas MPUpPOay JABICHUS ra3a Ha CTEHKHU COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIME YpaBHEHUE COCTOSHHUS UJEaIbLHOIO rasa,
W30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

Onpenenenne Macchl BO3QyXa B KJIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHHUI
00bEMa KOMHATHI, JaBJICHUS M TEMIIEpaTyphbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXKAY MapaMETPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuKku

TepmoanHaMuueckasi cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonuuecTBo TemioTel U pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temionepenauu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIOTHI NpH TEIIONEPEAYE.

[Tonsitue 06 aaumabatHoM mporecce. I[lepBblifi 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue mepBOro 3akOHAa TEPMOJUMHAMHUKM K u3ompoleccam. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpaTuMocTh MPOIECCOB B MPUPO/IE.

TennoBble  MamuHbl.  [IpuHOMOBI  AEHCTBHS — TEIUIOBBIX  MAIMH.
[IpeoOpazoBanusi sHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHt mnone3Horo
nerctBusi TerioBod MamuHbl. [lukn KapHo u ero kospduumeHT mose3HOro
JNEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIJI0IHEPTETUKHU.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.



Jlemoncmpayuu

N3meHenne BHYTpEeHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTHUIKM TOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsI (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIlepaTyphl) Tela MpHU TEIJIonepeaaye.

OnpiIT 1o anauabaTHOMY PpACIHIUPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIIs BHYTPEHHETO CTOPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3Mmepenue yaenpbHON TEMIOEMKOCTH.

Tema 3. Aepecamnsvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u konaeHcanus. Mcmapenue u kurnenue. AOCOMOTHAS U
OTHOCHUTEJIbHAA BIIAXHOCTh BO3ayxa. HacelmeHHbI map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpeMmeHHbIE Martepuaibl. [lnaBienue u
KpUCTaIIU3alus. Y aeiapHas TermioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJYyUYCHHUS! COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJI€ HAaHOMAaTEepPHaIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBoiiCcTBa HACBHIILICHHBIX MAPOB.

Kunenue npu noHMKEHHOM JIaBJIEHUU.

CnocoObl U3MEpEeHUs BIaYKHOCTH.

HaOnronenue HarpeBaHust U MIIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3MepeHne OTHOCUTENBHON BIIaXKHOCTH BO3AyXa.

Paznen 4. DinekTpoguHaMuKa

Tema 1. Inekmpocmamuka

DJIeKTpU3alMs Tel. ODJEKTpUUEeCKUil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBONHUKM, IOUANEKTPUKU W TOJYINPOBOJHHUKH. 3aKOH COXPaHEHUSA
AIIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 3ieKTpuuecKuil 3aps.
OnekTpuueckoe mone. Hanpsok€HHOCTh  anekTpuueckoro mnoisa.  [IpuHnun
CYIEPIO3ULINHN IJNEKTPUUECKUX MOoyieH. JIMHUM HanpssKEHHOCTU DJIEKTPUYECKOTO
OJISL.



PaGora cun  anekrpocratmdeckoro  mona.  [lorennman.  PasHocTh
noTeHUHANOB. [IpOBOOHUMKM UM AMDIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JuanexTpruyeckas NpOHULAEMOCTb.

DnekTpoéMKOocTh. KongeHncatop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allliTa, 3a3eMJICHHE D3JIEKTpONpHOOpOB,
KOHJICHCATOpP, KONMMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO M MPUHLMII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3IEKTPOCTATUUECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3Mepenune 3meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKH TOK. YCJIOBUSA CYIIECTBOBAHHUS AJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cua Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon Oma 1715 yyacTka Lemu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOTHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUjia U BHYTPEHHEE COINPOTUBIICHHUE HCTOYHMKA TOKAa.
3axon Oma 151 OTHOM (3aMKHYTOM) 3JieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAs ~ MPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIMPOTHUBIICHUS METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHHKH. CobcTBeHHas u pUMecCHast IPOBOJIMMOCTh
noyrynpoBogHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHT TOK B  pacTBOpax H  paciulaBax  AJIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS TUCCOUALIMS. DIEKTPOIIHU3.

DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.



TexHnuecknue yCTpOWCTBA UM IIPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJITMETP, PEOCTaT, HCTOYHHKU TOKa, OJJIEKTPOHArpeBaTesbHble MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN IO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IUJIOIA/IN TTOTIEPEYHOTO CEYEHHSI M MaTepuaa.

CMmeliaHHOe COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe wu3MepeHue JIIEKTpOABHKYILIEH cuibl. KopoTkoe 3amMbikaHue
rajgbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBHCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

HckpoBoii pa3psit U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEemaHHOIO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne 35IEKTPOABMKYIIEN CHUIIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGnronenue snekrposnusa.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMu MaTE€MaTHKH,
OUMOJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napabona, runepbosa, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X MIPOEKLUH HA OCH KOOPAWHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoje, Auddys3usi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsh Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHYECKAS IUCCOLMALINS,
rajbBaHHKA.

l'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPhI, 0ApOMETp, TEPMOMETP.



Texnonozus: mpeoOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUs B TEXHUKE, MOALIUIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYyrHe), JBUraTeilb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOW XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEPHAJIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYMHBIM IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puoOOPBHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomMacHUMHAA UHOYKYUS

[locrosiHHBIE ~ MarHuThl.  B3auMoOAENCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM WHAYyKUMH. [IpuHIMI Cynepnosuunu
MArHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKIUU. KapTuHa NMHUN MarHUTHOU
VHYKIWH T10JI IIOCTOSHHBIX MarHUTOB.

MarsautHOEe 1IOJIE NIPOBOJHMKA ¢ TOKOM. KapThHa JMHMI WHIYyKUWN
MAarHuTHOTO TOJI JUIMHHOTO IPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amrnepa, €€ MOAyJIb U HalpaBJIECHUE.

Cuna JlopeHua, e€ MOAyJIb U HallpaBieHUE. J[BHKEHUE 3apSKEHHON YaCTHLIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

SIBeHne DNEKTpOMAarHWTHOM HMHAYKOMU. [IOTOK BEKTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nHayknuu Papajes.

BuxpeBoe nanekTpuueckoe mosie. ODIEKTPOJABMXKYILNAs CUla HWHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTE.  SIBIIEHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJIA
CaMOMHIYKIIMH.

DHeprust MarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yecknue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MAarHuThbl, 3JIEKTPOMArHUTHI, JJIEKTPOABUraTEllb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHL], UTHIYKIIMOHHAs 1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM IOJIEM.



JInHMYA MHIYKIMKM MAarHUTHOTO MOJISL.

BzauMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBieHne 3eKTpOMarHuTHOM HHYKIIWH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBWKYIIEH CUJIBI MHAYKIHUHU OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol

M3y4yeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanne AEHCTBUA MOCTOSTHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBieHUs JIEKTPOMATHUTHOW HHAYKIIVH.

Pa3nen 5. Kosied0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE€0AHUA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHHMYECKHE  KOJIeOaHMs.
INapmonnyeckue konebanus. [lepumoxa, wactora, amrummryna u (asa KoseOaHUI.
[IpyxuHHBI MasATHUK. MareMaTU4eCKUM MasATHUK. YPaBHEHUE TApMOHUYECKUX
kosjebanuii. [IpeBpaiiieHre YHEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKoHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJieOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAYy MEXaHUYECKUMU U
AJIEKTPOMarHuTHEIMU  KoJjiebanusimu. dopmyna Tomcona. 3akoH coXpaHEHUs
SHEPTUHU B UJICAJTLHOM K0JIeOAaTEILHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyK/I€HHBIEC SJIEKTPOMATrHUTHBIEC KOJIEOAHMUS.

[lepemennbiii  Tok. CuUHYyCOMAANbHBIII TEpPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIPsKECHHUS.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: DIICKTPUYECKUI
3BOHOK, T€HEPaATOp NMEPEeMEHHOTO TOKA, JTUHUU dJIEKTpoIiepeiay.

Jlemoncmpayuu

UccnenoBanme mnapamMeTpoB KoJeOATEIBHOW CHUCTEMBI (TPYXKUHHBIA WA
MaTeMaTUYECKUIl MasTHHK).

Habmronenue 3aryxaromux KojieOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habnronenue pezonanca.



CB0OOOHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
3JIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu MocCieIOBATENILHOM COEIMHEHHHM PE3UCTOpa, KATyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUY NEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Uccnenosanue 3aBUCUMOCTH MEpUOJA MAJIbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChbl Ipy3a.

UccnenoBanne nepeMEHHOr0 TOKa B LENHM W3  MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckne BOJIHBL, yclnoBHsS pacrnpoctpaneHusa. Ilepuwoa. Ckopocthb
pacrnpocTpaHeHuss W JJuHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u audpaxiiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOISpHU3aus, TUPpaKIus,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUAeHUA. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre yCTpOWCTBA M MNPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, TesiepoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacPOCTPAHEHHE MTOMIEPEUHBIX U MPOJA0IBHBIX BOJH.

Konebiomeecs Teno kak HICTOYHUK 3BYKa.

Habnronenue otpaskeHus: U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AUPpakn MEXaHHUYECKUX BOJH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHUM.

UccnenoBanne  CBOMCTB  SJIEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,
pesIoMIICHUE, TOJSIpU3aIus, Tudpakius, “HTephHepEHITU.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B



OIHOpOAHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS CBETAa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucniepcust cBera. ClI0oXKHBIN cocTaB 0enoro ceerta. LIBer.

ColOuparomrie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHue W ONTHYecKas cuia TOHKOW JuH3bL [locTpoeHune u3oOpakeHUN B
coOuparomux U paccerBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepennusi cBera. KorepeHTHblE HCTOYHUKH.
YcaoBuss HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEpGhEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas peméTka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIHOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJeCKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMonuHeiHOE pacIpOCTpaHEHUE, OTPAXKEHUE U IIPEIOMIICHHE CBETa.
OnTtuyeckue MpudOpHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Mojienin MUKPOCKOIIA, TEJIECKOTIA.

Habmonenune narepdepeHmm ceera.

Habmronenune nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[Tomyyenne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKITHOHHON PEIIETKY.

HaGnronenue nosnsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenune nokaszaresns npeioMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBHONM TEOPUH OTHOCUTEIbHOCTH



['pannubpl  NPUMEHMMOCTHM  KJIACCHYECKOM  MeXaHuku.  lloctynarel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIBLHOCTA DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MaccChI C SHGPFI/Ieﬁ N UMITYJIbCOM peJ'ISITI/IBI/ICTCKOI\/’I qaCTHUIbI. SHCpFI/ISI
ITOKOA.

Paznen 7. KBanToBasi pusnka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u 3Heprur GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue Gporodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dotodddexra. YpapHenue DiHmTeHa 111 GoTtodaddexra. «KpacHas rpanuia»
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oto3¢(HeKT Ha YCTAaHOBKE ¢ IIMHKOBOU MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Lmanerapnas mogzens aroma. Ilocrtynmarsl bopa. M3nydyeHue u morsiouieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHS HEPruu Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOJIA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopmnyckynsipHO-BOJIHOBOM
JTyaJin3M.

CHoHTaHHOE U BBIHYKICHHOE U3JTyUYEHUE.

TexHuueckue yCTpPOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Omnpenenenue JUIMHBI BOIHBI Ja3epa.

Habmnronenue nuHeRYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.



Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

Habnronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTPOECHMS sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BinsiHue pagnoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  momens  sapa
I'eiizenbepra—Banenko. 3apsag sapa. MaccoBoe unciio sijapa. M3oromnsl.

Anbda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext maccel sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AI€p.

Snepubiii peaktop. TepmosimepHblii cuHTe3. I[IpoOaeMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI IEPHOU SHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeToabl HAOJIIOACHHS U PETUCTPALIMK 3JIEMEHTAPHBIX YaCTHII.

®dyH1aMeHTaIbHble B3aUMOJAEHCTBUA. EQMHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBAa U IPAKTHUECKOE IIPUMEHEHHUE: T03UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusm).

Pa3zpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3aus, sSpKUe 3BE3MBI, TUIAHETBI, UX BUIUMOE
JIBHOKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHbIM Kiacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM IIOCIENOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW NOCJIENOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue
3B¢371. COBpeMEHHBIC TPEJICTABICHHUS O MPOUCXOXKIACHUM U 3BoJonuu CoyHIIA U
3BE3. DTambl )KU3HU 3BE3]I.

Muieunsiii I[TyTe — Hama T'amaktuka. Ilonmoxenune m aBwxkeHue CoiHIA B
[Nanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPBI B sapax
rajaKkTHK.



Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Paz6eranve rajgakTHk.
Teopus bonbiioro B3peiBa. PEMMKTOBOE U3TyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpeieNIeHuUs MOJI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEPHOIO MOJyIIapHs U IPKHUE 3BE3BI.

Habnronenus B Teneckon Jlynsl, mnanet, Miieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponp ¢usuku u acTpoHOMHMM B 3KOHOMHYECKOM, TEXHOJOTUYECKOH,
COITMAJILHON M ATUUYECKOM cepax AesTebHOCTH YEIOBEKA, POJIb U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, posib (PU3UUECKON Teopuun
B (GOpPMHPOBAHUM TPEACTABICHUA O (DUINYECKON KapTHHE MHpPA, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
OHMOJI0TUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pumyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pelIEHHE CHUCTEMBl YPaBHEHUN, TPUTOHOMETPUUYECKHE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, NPU3HAKK MOA00MS TPEYroJbHUKOB,
orpezeNieHue IIOMAIN MIIOCKUX (GUTyp U 00bEMa Tell.

buonocus: »nekrpuyeckue SBICHUS B JKUBOM MpPUPOJE, KojeOaTenbHbIE
JNBWKECHUS B )KMBOM MPUPOJIE, ONITUUECKUE SBJIEHUS B KUBOW NMPUPOAE, ACHCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BAHUA KPUCTAUIMYECKON PpEHIETKH, CHEKTPaJIbHBIN
aHaJu3.

l'eocpaghus: marHuTHble TOMIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3AHUE 3EMIIETPSICEHU M.

Texnonozcua: JIAHUM DJIEKTPONIEPENAad, TEHEPAaTOp NEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLIUOHHAS I€4Yb, pajap, paJluoONpHEMHHK, TEJIEBHU30P,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,



coJIHEeUHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Ddusmka» Ha ypoBHE CpETHETOo OOIIero
oOpa3zoBaHusi (0a30BbIM YPOBEHb) JOJKHO O0ECHEUYUTh JOCTHKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE PE3yJbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3nKay AOJKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYYarolUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPECHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHI, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBbITA U OMbITA JECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B HACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETOBEYECKMX T'YMAaHUCTUUYECKUX U
JEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMH 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMuHbIM cdepam npodhecCHuOHANbHOU JeATEILHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oyayuieit mpodeccruu U peaanu30BbIBaTh COOCTBEHHbBIC )KU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA TIPOTSHKEHUN BCEH KU3HM;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTIBLHOTO
XapakTepa 3KOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuIpeHrue OmbITa JEATEIBHOCTH JKOJOTMYECKONW HaIpaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOlIecCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYKD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:
CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aKTyaJIH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl W KPUTEPUU HX
JIOCTHIKCHHS,
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUST B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS TPOOJIEMBbI ¢ yU4E€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUAITbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTe/ILCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nUecKoi HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEOBATENBCKON U MPOSKTHOM NEITeTbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3aj1ad (U3UYECKOTO COJCpKaHUsS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMS,

BIAJCTh BHJAMH JCATEIHHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WUHTEPIIPETAlUY, MPEOOPa30OBaHUIO W TMPUMCHCHHIO B Pa3IUYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHUH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUTNOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI MJIs JIO0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhbl U KPUTEPUU PEIICHHUS;

aHAIM3WPOBATh TIOJYYCHHBIE B XOJIE€ PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHUYECKU OIICHUBATH X JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTELHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYIO 00JacTh
KU3HEICATCITHHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIKME aJIbTEePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaumeii:

BJIAJICTh HABBIKAMU TOJNydeHHUS WH(POpMaAuu (HU3UIECKOTO COIACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBJISATh TMOWCK, aHaJM3,
CUCTEMATH3AIMI0 W WHTEPIPETAINi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB U (HOpM
IIPE/ICTAaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJI30BaTh  CPEACTBa  WH(MDOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHW APTrOHOMHUKH, TEXHUKH OC30MMaCHOCTH,
TUTHCHBI, pECypcocOepexeHus, TPaBOBBIX H OTHYECKHMX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACp)KaHUS B Pa3NUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUHU U [IEJICBON ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy TIpeICTaBIICHUS W BH3yaJIU3aliH.

KoMMyHHMKATHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:
OCYIIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyalldd W CMsI4ath
KOH(JIUKTBIL;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPE€HHUS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh U MCIOJb30BaTh MNPEUMYILIECTBA KOMAHIHOWM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaKIOT0 YJIE€HA KOJIJIEKTHBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTH)KEHUIO: COCTAaBIISITh IUIAH JEUCTBHUI,
pacrpenensiTh pojid ¢ YY4ETOM MHEHHMM YYacTHUKOB, OOCYXIaTh PpPE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJa M KaXXJOTO yYaCTHHKAa KOMAaHIbl B
00IIMii pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE NPOEKTHI, OLEHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYAIUSX, IPOSIBISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIe NeHCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IIAH PELICHUS PacdyE€THBIX M KadeCTBEHHBIX
3a]1a4, MJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUMH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX IPEIIIOYTECHHMII;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULMHA B 00IacTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh  HABbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyallud, BbIOOpa BEPHOIrO
peLIeHUS;



yMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHIEHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPU aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX IIpU aHallu3e pe3yJIbTaToB
NEeSATEHHOCTH;

NPU3HABATh CBOE MPaBO | MPABO APYTHX HA OIIHOKH.

B mportecce moCcTHKEeHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3MuKe I8 ypOBHS CpeaHero ooOmero oOpa3oBaHUs y OO0ydYarommxcs
COBEPILIEHCTBYETCS AMOIIMOHAIIbHBIN WUHTEJUICKT, peanoaararmi
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS PA3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CeEpHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHUSM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAINH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTHKCHHIO 1EeTH U
yCcHexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITOCOOHOCTh MOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peInaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbe pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHHUS M3YYEHHBIX (U3UYECKUX MOJIENICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cUCTeMa OTCYETa, a0COJIIOTHO TBEPAOE TEJO,
UJCAIBHBIN Ia3, MOJIEIU CTPOCHMS I'a30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] NPU PEIICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (IMPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKONM TEOPUH CTPOCHMS BELIECTBA U



JIEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBUKEHUE, CBOOOJHOE TMaJIeHue TeJ, IBWKEHUE M0 OKPYKHOCTHU, HHEpLUS,
B3auMojielcTBue Tel, nuddy3us, OPOYHOBCKOE JBHXEHUE, CTPOCHUE >KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HAarpeBaHUM (OXJIaXKIEHUH), TEMIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIIECHUE,
BJIYKHOCTbh BO3/lyXa, IOBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUH B 3aKPbITOM
cocyle, CBSI3b MEXIy [apamMeTpaMy COCTOSIHHMS rasa B H30IMpoleccax,
AJEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3aPAJIOB;

ONHCHIBATh MEXAHWYECKOE JBHKEHHE, HCIONBb3YSd (PU3UUECKHE BEIUYUHBI:
KOOpJMHATa, MyTb, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl SHEPrus, MOTEHUHUAJIbHAS HHEPIusi, MEXaHW4YecKas
paboTa, MexaHMYecKas MOIIHOCTh; MpPU ONUCAHUM MPABUIBHO TPAKTOBATH
(U3MYECKUI CMBICT HMCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS M €IMHMIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUJIOBBIE SIBIICHUS,
UCTIOJIb3Ysl (DU3MYECKUE BEIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3Heprus, padora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
IPaBUWIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYUH, HX
0003HAUeHHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC FJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUUN 3apsij,
AJEKTPUYECKOE TO0JIE, HAPSHKEHHOCTD IOJIS, MOTEHINAN, Pa3HOCTh ITOTEHIHAJIOB;
OpU ONHCAHMM TPABWIBHO TPAKTOBAaTh (PU3WYECKH CMBICI HCIOJIb3yEMBIX
BEITMYMH, WX OOO3HAYCHWS W CIWHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTaHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMHU BEIMYMHAMU;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (U3HMUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u III 3akonsl HeroToHa,
3aKOH COXpPAHEHUS MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHLHUIN CYNEPNO3ULUHA CWJI, HPUHIUII PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOECHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOIO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHECHUS
JJIEKTPUYECKOro 3apsiga, 3akoH KynoHa, mpu 3TOM pas3inydarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIBL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUs MX O€30MACHOIO MCIIOIb30BaHUS B
IIOBCEIHEBHOM KU3HH;

BBIMOJHATh JKCHEPUMEHTHI 1O HCCIENOBAHUIO (PU3UYECKUX SIBICHUU U
IPOLIECCOB C HCIOJB30BAaHUEM TMPAMBIX W KOCBEHHBIX H3MEPEHUU, HPU ITOM
(GopMmynupoBath mpoOieMy/3ajauyy M TUIOTE3Y Y4YeOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHHUSA, MPOBOAWTH OMBIT U
bopMyIHpPOBaTH BHIBOJIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHUS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYSCKUMHU  BEIMYUHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIUYUH B
BUie Tabnuil U TpauKoB, AeJIaTh BHIBOBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAHUMN B
pamMKax y4eOHOTO DSKCIEepMMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIEeNblo,
UCTIONB3Ys (hU3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aa9u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOauMbIe ISl €€ pelIeHUs, MPOBOIUTH PacuéThl M OICHMBATh PEaTbHOCTH
MOJTy4YE€HHOT0 3HaueHUs (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
IETIOYKY PaCCYyXJACHUU C OMOpPON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHNUS,

UCTIONb30BaTh  MpPH  pPEIIEHUH  yuyeOHBIX  3aJa4  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABICHUS y4eOHOW U HAyYHO-IOMYJISIPHON MH(pOpMALUH, ITOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAIINIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPY)KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIOJIb30BaTh TEOPETUYECKHE 3HAHWS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaThb B TIpyHIE€ C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH,



IUTAaHUPOBATh padOTy TPYIIbI, PalMOHAIBHO pACHpPENeNiaTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kJiacce npeaMeTHbIe pPe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS] YMEHHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
$u3nYecKoil KapTUHBI MUDA,

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIA AIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, s/ICpHAs
MOJIEJIb aTOMa, HYKJIOHHAss MOJIeJbh aTOMHOTO Sijpa MpU pPEIIeHUU (PU3UIECKUX
3az1adg;

pacro3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOM (DU3UKU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJS Ha
IPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PAacCHpOCTPAHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOJsApU3alMs CBETa, JUCIEpCUs CBETa,
dboToanexTpudeckuii 3pdext (poTodaddexT), CBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJAA, €CTECTBEHHAas W HWCKYCCTBEHHAs

PaIuO0aKTUBHOCTB;
ONUCHIBAaTh M3YUYCHHBIE CBOWCTBA BEHIECTBA (IJEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  TPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U

AJIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), UCHOJIb3Ysl (PU3MYECKHUEe BEIUYMHBI:
JJEKTPUYECKUM 3apsll, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
COTIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHIYKIHMST MAarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKHW, SHEPIUsl DJIEKTPUUYECKOI0O W MAarHUTHOIO IOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsijl W CHJIa TOKa B IIpolecce
TAPMOHHYECKHUX DJIEKTPOMATHUTHBIX ~KoJieOaHui, (OKYyCHOE pacCTOSIHHE U
ONTHYECKasi CHWJa JIMH3bI, TIPH OMHCAHWUU TMPABWILHO TPAKTOBATh (DU3UYECKUN
CMBIC]I HCIIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€IUHUIIbI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C JPYTrUMU
BEJINYNHAMU;

ONMUCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHUS M MPOLECCHI, HCIOIb3Ys
¢dbu3nUecKkrue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, NEPUOJI TIOJypaciajia, SHEPTrHs CBI3U



aTOMHBIX SJI€p, TNPU OINKUCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL,

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3UUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCMHEHHS TPOBOJHUKOB, 3akoH Jlkoyns—JIeHIia, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIUW, 3aKOH MPSMOJIIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHUE DWHIITeHHA I doTodddekTa,
3aKOH COXPAaHEHWS! DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUUECKOr0 3apsiia, 3aKOH COXpaHEHHUsI MacCOBOT'0 YHCIA, MoCTynaThl bopa,
3aKOH paJi0aKTUBHOTO pacmlajia, Mpu dTOM pa3udaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeNATh HANPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISI IIPOBOIHHUKA
C TOKOM, cuiibl Amrnepa u cuibl JlopeHua;

CTPOUTh U OIHCHIBATH HM300paKEHUE, CO3[aBa€MO€ IUJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCJICNOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPU ITOM
dbopmynupoBarh mpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTrh YCTaHOBKY M3 TMPEUIOKEHHOTO O00OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(GbOopMyIpPOBATH BHIBOJIHI,

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUsST (GU3NUECKUX BEITUYHH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

UCCIIEJIOBATh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OPSIMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUIC TAOJUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHUS;

cobnoaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM UCCIIEIOBAHUIN B
paMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOH M MPOCKTHOU
JESATENHPHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000py10BaHUA,

pemiaTh pacuéTHpIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBHS 3a7a9u
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HEeoOXonMuMble NJisi €€ pelIeHHs, TPOBOJUTh PAacU€Thl U OIEHWBATH PEATBHOCTH
MOJIYYEHHOT'0 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



peniaTh KaueCTBEHHbIE 3a/1a4U: BHICTPAUBATh JIOTHYECKH HETIPOTHUBOPECUUBYIO
IIETIOYKY PaCCYXJACHUN C OMOpOH Ha H3ydYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3nYecKue sIBJICHNUS,

UCIIOJIB30BaTh ~ TMPU  PEIMICHHH  y4eOHbIX  3aJad  COBPEMCHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAIIUN
¥ TIPEJICTABJICHUs y9eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIUH, ITOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MMOTydaeMyIo HH(popMaIuio;

OOBSCHATh TPHUHIUIIEI JEHCTBHSI MAIllMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBHUS UX O€30MACHOTO HMCIIOIH30BAHUS B IMOBCEIHEBHOU
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KHU3HU
JUIst o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHNUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
yCTPOMCTBAMH, JJIsl COXPAHEHUS 3JI0POBbS M COOJIFOICHUST HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYyIIE C BBHIMOJHEHUEM PAa3IUYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PalMOHAIBHO pACHpPENeNiaTh OO0S3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJIAPTHBIX CHUTYAIWsIX, aJeKBaTHO OIICHHWBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM ITPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P KonTtpoubnsie | IIpakTnueckne (upp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 bubmorexa [OK
' AR HAY https://m edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [{OK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Auramica ’ hitps://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXAHUKE 6 hitos://m.edsoo.ru/ 74 1bET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEPMOAHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bu6muoreka [IOK
' ®da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24




Paznen 4. JIEKTPOJANHAMUKA

bu6nuoreka [JOK
41 DEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN A1eKTpUYeCKui TOK. TOKHU B 12 bubmuoreka [IOK
' pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




11 KITACC

KosaunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne i/ Kontpoabsnsie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paszpen 1. QJIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHiuTHas 1 | 3 bubmmoreka [JOK
' WHIYKIUA https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4eCKUE U JIEKTPOMAarHuTHbBIE 9 1 bubnmnoreka [JOK
' KoJIe0aHust https://m.edsoo.ru/7f41¢97¢
9 MexaHn4yeckue U 3J1€KTPOMarHuTHbIE 5 1 bubmuoteka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bubmmoreka [IOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CIHEIIMAJIBHOM TEOPUN OTHOCUTEJLHOCTH

31 OCHOBBHI CIEITUATBHON TEOPUHU 4 | bubnmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3nea 4. KBAHTOBAS PU3UKA
. bubmuorexa [JOK
4.1 JIEMEHTHI KBAHTOBOM OIITHUKH 6 httos://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 7 Bubnmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOLIIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 ngg;if:;igg}; £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nudpoBbIe
Tema ypoka Kontpoasbnbie | IlpakTuyeckue bp
n/n Bcero u3ydeHnusi | oOpa3oBaTeJIbHbIE
padoTsI padoThI
pecypcsl
®dusuka — HayKa O PUpPOJE.
1 Hayunsie MGT(})II[H HOEHHI.)HI/IH 1 Bubmmorexa [IOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeT0 MUpPa
Ponb 1 mecTo pusuku B

) (hopMUpOBaHUH COBPEMEHHOI 1 bu6nuorexa IIOK
Hay4YHOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETbHOCTH JIIOIeH
Mexannueckoe IBUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
nsxeHus. [lepemerienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE npsAMoONIMHEWHOE | bu6mmoreka [JOK
JIBUKCHHC https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSAMOJIUHENHOE | bubnuoreka [IOK
JIBAXKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHre. Y CKopeHue | bubnuorexa [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeiiHOE IBUXEHHUE.

7 JBrmykeHne MaTepuaIbHOM TOYKH I10 1 bubmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HNHepupnanpHble CUCTEMBI OTCYETA.
[Tepsriit 3akoH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunuun

9 cynepno3unuu cui. Bropou 3akoH bubmorexa [IOK
¥ https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuaibHOW TOUKU

10 Tperur 3axoH HeroToHa 11 bu6nuorexa IIOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUpPHOTO TAroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmmorera [[OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

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

13 Cuna C(P;HpOTI/IBHeIfII)I/Iq:I npu ILBI/I)I:CGHI/II/I Bubnmorexa LHOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpamaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. but6mmoreka [JOK
MowmenT cuisl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela
Nmnynbsc MaTepuaibHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOUYEK. bubnuotexa [JOK
Nmiynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITyJIbca. PeakTuBHOE IBU)KEHUE
PaGota u MOIITHOCTD CHITBI.

16 Kunernueckast sHEprus MaTepruagsbHON bubnuotexa [JOK
ToukH. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHUYECKOUN SHEpTUu

17 [ToreHumanpHas sHEprUs. bubnuoreka [JOK




[ToTennmanpHas SHEPTHSI YIIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTenuuanpHas sHeprus Teiaa BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHbIe ¥ HEMOTEHIMATHHEIC
cuibl. CBs3b pabOTHI
HETIOTEHIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYEeCKOW PHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEprun

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

19

JlabopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHCHUEM MEXaHHUYECKOW YHEPTUU
TeJla Ha MIPUMEPE PACTSIKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHoBCKOE
neuxenue. Audpoysus

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHHUS U
B3aMMO/JICHCTBUS YaCTUL BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BemectBa. [loctosinnas ABoraapo

24

TenmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana Temneparyp




Ilenbcus

Wneanpuerii raz 8 MKT. OcHoBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
2% CpeHeN KUHETUYECKON YHEPTUun bubmuotexa [JOK
JBIKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH /JlanbToHa. ['a30BbIe 3aKOHBI
JlaGoparopHas paboTa
73 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
pa3peKEHHOT0 Ta3ay
29 N3onponeccsl B UACAIBHOM ra3e U ux bubnuorexa IIOK
rpaduueckoe MpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
30 crocoOn! e€ u3mMeHenus. KoanuectBo bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UJEAJIBHOTO
rasa
31 Buns! Tenonepenaun Bubmmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY ienbHas TEIMIIOEMKOCTh BEILIECTBA.
32 KonunuecTBo Tennorel npu Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AauadaTHeli mpouecc
1 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [JOK
MPUMEHEHUE K U30IIpoLIEcCaM https://m.edsoo.ru/ff0cSefc
34 Heob6patumocTs npoiieccoB B bubmnorexa [JOK




npupoze. Bropoit 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunnun nevicteus u KII rernoBoit

bubnuorexa [JOK

35
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KI1J
37 DKosornyeckue npoodIeMbl
TETJIOIHEPTETUKU
18 O6o6maromuii ypok «MonekysipHas bu6muoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https:/m.edsoo.ru/ff0c6938
KontponbHas padoTa mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [OK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. Bu6muoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS M OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmorexa [TOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Tepnoe Teno. Kpucramauyeckue u
47 amopdHble Tena. AHU30TPOIHS bubnuorexa IIOK
CBOMCTB KpUcCTaJLIOB. XKujkue https://m.edsoo.ru/ff0c65f0
Kkpuctasibl. COBpeMEHHbIE MaTEepHaIbI
[1naBnenue u KpUCTaUIU3ALIMSL.
43 VY ienpHas TensoTa miaBjIeHUs Bubnmorexa [JOK
A ) https://m.edsoo.ru/ff0c6708
Cyb6numarnus
but6mmoreka [IOK
44 Y 0
PABHCHIC TCIIIOBOTO hananea https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Ten. JIeKTPUIECKUN bu6mmoreka [JOK

3aps. I[Ba BU A SJICKTPUICCKUX

https://m.edsoo.ru/ff0c6bcc




3apsI0B

HpOBO,[[HI/IKI/I, AUSJICKTPUKHU U

46 HOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubnnorexa LIOK
yrp ' P https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOTO 3apsiaa
BzaumopeuncTBue 3apsa10B. 3aKOH
47 Kynona. TouedHbIN 2IEKTPUUECKUU Bubmmorexa [JOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTB AIIEeKTPUYECKOT0
43 nosist. [IpuHnun cynepnosuuuu bubnuorexa [JOK
3IIEKTpUYECKUX Toseu. JInanm https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
Pabota cuit seKTpoCcTaTHIeCcKOro
49 nosst. [lorennnan. PazHocts bubmmorexa HOK
i ' https://m.edso0.ru/ff0c6f00
NOTEHIIUAIOB
[IpoBOAHMKY U AUDIIEKTPUKHU B
50 3J'IpeKT OCTaTHYECKOM nolee bubmorexa [IOK
P ' https://m.edso0.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTD
bubnunorexa LIOK
51 Dnekrpoeémkoctb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrusl 3aps>KEHHOTO bubmmorexa [IOK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCaTOpa
53 JlaGopatopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHEHcaTopa"
[TpunIMn neicTBUS U NPUMEHEHUE
KOH/ICHCATOPOB, KOIMPOBAJILHOTO
54 armapara, CTPyHHOTO IIpUHTEPA.

DneKTpocTaTHUecKast 3aluTa.
3a3zemiieHrE ICKTPOIPUOOPOB




55

DIEKTPUUYECKHUI TOK, YCIOBHS €T0
cyniectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporusnenue. 3akoH Oma aJist
ydacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeAMHEHNE
npoBoaAHUKOB. JlabopaTropHas paboTa
«/3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIIHOCTE AIEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenma

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

58

3axoH Oma AJid MOTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambIkanue. JlaboparopHas padora
«3mepenne DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS)

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHast
pabota o Teme "DnexkTpoaguHamuka' /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

60

O6006marmui ypok
«DQnexTpoanHamukay / Beepoccuiickas
IIpoBepouHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DIIEKTPOHHAs TPOBOJIUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

62

DNEeKTpUUECKUN TOK B BaKyyMe.
CBouCTBa JIEKTPOHHBIX ITYYKOB




[TonynpoBoAHUKH, UX COOCTBEHHAS U

63 MIpUMECHas MPOBOAUMOCTb. CBOUCTBA | bubnmoreka [JOK
p—n-nepexoxa. [loaynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
IpUOOPHI
DIEeKTPUUYECKUH TOK B pacCTBOpax U

64 paciuiaBax 3Je€KTPOJIUTOB. | Bu6muoteka [JOK
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DIEeKTPUUYECKUH TOK B raszax.

65 CaMOCTOSITeTbHBIN U | bubnuorexa [{OK
HECAaMOCTOSITENIbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DrexTpudeckre Npudopsl U

66 YCTPOMCTBA U UX NPAKTUUYECKOE | Bbu6muoreka [JOK
npuMmeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas paboTa mo Teme

67 «Qnextpocraruka. [TocTosHHBIH | bubmuoreka [JOK
3neKTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHblIil ypok. O600marmui ypox | bu6muoreka [IOK

oo temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
(1]
Jl:;n Tema ypoxa Beero Kontpoasnbie | IIpakTnyeckue fll’j;:EHl/lﬂ sg:azzizl:enbﬂme
padoThbI padoTbI pecypesI
[TocTostHHBIE MATHUTHI U KX

| B3auMo/ieiicTBUE. MarHuTHOE TOJIE. 1 bubmuoreka [JOK
Bexrop MaruuTHOM MHAYKUMH. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsuTHO€ 1oJje NpOBOJHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
B3anmoneincTere npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «/3ydyenue | 1 bubnuorexa [JOK
MAarHUTHOTO MOJIS KaTYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBHE MarHUTHOTO MOJISI HA
POBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 Jlaboparopnas pabota | 1 bubnuorexa [JOK
«Uccnenosanue nerucTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JlelicTBE MarHUTHOTO MOJIS HA

5 JIBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. | bubnuorexa [JOK
Cuna Jlopennia. PaGota cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarHuTHas HHAyKus. [ToTox

6 BEKTOpa MarHUTHOM uHAykuuu. 31C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM




nHaykunn Papanes

JlaGopatopHas pabota
«HccnenoBanue sABIeHNs
AIIEKTPOMArHUTHON MHYKIIHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0calS0

NunykTuBHOCTH. SIBICHUE
camouHaykuuu. 3/]C caMOUHTyKLIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoiucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
HWHAYKIOWOHHAA I1CYb

10

O6o0mmaromuii ypok « MarHuTHOE
noJjie. DJICKTPOMAarHUTHAS HHYKIIHSD)

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

11

KonrponbHas pabora o Teme
«MaruurtHoe 1nosie.
DneKTpoMarHuTHas MHTyKINS)

Bbu6nmmnoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIC MEXaHUYECKUE
Kosiebanus. ['apMoHMUYEeCcKHe
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHH.
[IpeBpatienue sHepruu

bu6munoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HMccnenoBanye 3aBUCUMOCTH
MepHOa MAJIBIX KOJICOaHMI Irpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCCBbI I'py3a»

14

Koneb6arenbupid kKoHTYp. CBOOOIHBIC
DJIEKTPOMArHUTHBIE KOJIeOaHHs B

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820




u7ealbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorust MexxJy MeXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHCHUSA SHCPIruru B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue 0 3aTyXarOMIMX
KosiebaHusx. BoiHy X 1eHHbIE
MeXaHH4eCcKHe Koiebauus. Pe3oHanc.
BI)IHY)KIIGHHBIC SHGKT'pOMaFHI/ITHBIe
KoaeOaHus

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

17

ITepemenHbId Tok. CHHYCOUAIBHBIN
MEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsDKEHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IponusBozactso,
nepeaaya u norpedieHue
AIEKTPUYECKON SJHEPTUU

19

VY CTpolCTBO U MPaKTUYECKOE
IIPUMEHEHHUE JIEKTPUUYECKOrO 3BOHKA,
reHeparopa NEPEMEHHOI0 TOKa,
JIMHUM 3JIEKTponepeaady

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4ecKre PUCKHU IIPU
IIPOU3BOJCTBE JIEKTPOIHEPTUH.
KynbTypa ncrnosb3oBanus
AJIEKTPO3HEPIUHU B [TOBCETHEBHOU
JKU3HU

21

Mexanndeckue BOJIHBI, YCJIOBUA

bu6mmoreka [JOK




pacripoctpanenus. [lepuoa. Cxopocth
pacrpocTpaHeHHs U JIJTHA BOJIHBIL.
[ToriepeuHble U MPOIOIBHBIC BOJTHBI

https://m.edsoo.ru/ff0cca54

3Byk. CKOpocCTb 3ByKa. [ poMKOCTh

bu6nmoreka [JOK

22
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoMCTBa U ckopocTs. [Ikana bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0ccfe
AJIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI pagnoCBs3U U
24 TeneBuaeHus. Pa3zButue cpencTs
cBs13u. Paguonokanus
75 Kontponbhas pabota «Konebanus u bubmmorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc618
IIpssMonuHENHOE pacpoCTpaHEHUe
26 CBETa B OJTHOPOJHOM cpejie. bubnnoreka [JOK
ToueuHsblii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxeHus csera. [loctpoenue bubmmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXCHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceta. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHbn bubnuoreka [IOK
Yo IIOJIHOI0 BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEeHUS
29 Jlaboparopnas padota «M3mepenue bubnuorexa [JOK
[OKAa3aTesis MPENOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [locTpoenue nzobpaxkeHuii B bubmmnoreka [JOK

nuH3e. Popmylia TOHKOM JIMH3BI.

https://m.edsoo.ru/ff0cddle




VBeauueHue TUH3bI

JlaGopatopHas pabota

31 «HccnenoBanne CBOMCTB
M300paXCHUH B THH3AX)
Hucnepcus ceeta. CiioxKHBIN COCTaB
37 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
13 Wnrepdepennus creta. Judpaxius bubnuorexa [JOK
cBerta. JludpakronHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonnepeyHOCTh CBETOBBIX BOJIH. bub6mmoreka [IOK
[Tonspuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHuIbl TPUMEHUMOCTH
16 KJIacCHYeCKOUW MexaHukH. [locTynarsl bubnuorexa [JOK
CIIELIUAJIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH.
bu6mmoreka [IOK
37 3aMeiJIeHre BPEMEHH M COKpaIIEHHE
https://m.edsoo.ru/ff0cfa42
JUTHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTulibl. CBSI3b MAacChl C SHEPTUEU U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Konrponsnas padora «OnTHka.
39 OcHOBBI CIELIMATIBHON Teopun bubmmorexa [TOK
p https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIILHOCTHY
40 ®otonbl. opmyna [1nanka. Dueprus bubnnorexa [JOK




U UMIIYJIbC OTOHA

https://m.edsoo.ru/ff0cfel6

OTKpLITI/Ie 1 UCCIICIOBAHUC

bubmuoreka [JOK

41 . A.T.
porospexTa. Ombrrer https://m.edsoo.ru/ff0cffc4
CroseToBa
3akoHsI hoToddhdexTa. YpaBHeHHe
42 SH“HmTeI(EHa n(iq}(boma(b(gema bubnrorexa LIOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
Jasnenue ceera. OnbiTol I1. H.
43 JlebeneBa. XUMHYECKOE JEUCTBUE bubmmorexa [TOK
AIeBa. s htps://m.edsoo.ru/fl0d04a6
CcBeTa
TexHu4eckue yCcTpoucTBa u
MIPaKTUYECKOE TPUMEHEHHUE:
44
dboTosneMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAaHTOBOU OIITHKWN) https://m.edsoo.ru/ff0d0302
Mognens atoma Tomcona. OmBITEI
46 Pesepdopaa o paccesHuro o-4actu bubmmorexa [TOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[ImanerapHast MOJenb aToMa
bu6mmoreka [JOK
4 IT b
7 OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornoiieHue GoToHOB
48 OpHU Iepexoge aToMa ¢ OJHOTO YPOBHS bubmmorera [IOK
p pexo . g yp https://m.edsoo.ru/ff0d0afa
SHEPrUuu Ha Apyroil. Buasl criekTpoB
BoimoBrele cBorcTBa YacThIl. BoTHEI
49 ne bpouis. KopryckynsipHo- bubnuorexa [JOK

BOJIHOBOH AyaJIu3M. CrioHTaHHOE U
BBIHYKACHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8




50

OTKphITHE paTOaKTUBHOCTH. OTIBITHI
Pesepdopna no onpezenenuio cocrasa
PaZlMOaKTUBHOTO U3ITYUYCHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaowucTBa anb(da-, 6era-, ramma-
n3inydeHus. BrnusHue
PaIMOAKTUBHOCTH Ha )KUBBIE
OpraHu3MBbl

52

OTKpbITHE IPOTOHA U HEWTPOHA.
N3otombl. Anbha-pacma.
DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyeHue

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. AnepHbId
peakrtop. [Ipo6iieMbl, IEPCIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI AIEPHOH
SHEPTETUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble yacTullbl. OTKpbITHE
Mo3UTpoHa. MeTo 1kl HAOIOICHUS U
PErucCTpanyy dJIEMEHTAPHBIX YaCTHL.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3anMOJeHCcTBUA. EMMHCTBO
bu3nyecKOr KapTUHBI MUPay

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHOE€ 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTpOHOMMHU. Buy
3Be€3aHOrO Heba. Co3Be3ausl, spKue
3BE3/JIbl, IIJIAHETHI, MX BUJIUMOE
nBwxeHue. CoHeyHasi cucteMa

56

Comurte. ComHeunas akTHBHOCTb.




Ucrounuk sneprun CosHIA U 3BE3T

57

3BE3b1, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/Ibl IIIABHOU
MOCJIeI0BAaTEILHOCTH. BHyTpeHHee
crpoenue 38€31. COBpeMEHHbIE
MIPEACTABICHUS O POUCXOKIACHUU 1
spostronnu CoJTHIIA U 3BE3]

58

Muneunsin [IyTe — Hama ['anaktuka.
ITonoxxenne u npuxenue CoyHIa B
lNanaktuke. ['anaktrku. YepHbie
JIBIPBI B sIIpax FaJaKkTUK

59

Bcenennas. Pasberanue rajgakTHK.
Teopus bosbioro B3psisa.
PennkroBoe uznydeHue.
MeraranakTuka

60

HepeLHCHHBIe HpO6JICMBI ACTPOHOMUU

61

Kontponbnas paboTa «51eMEeHTHI
ACTPOHOMHH M aCTPOPHUIUKI

62

Oo6o6matomuit ypok. Pois ¢usuku u
ACTPOHOMUU B 3KOHOMHUYECKO,
TEXHOJIOTHYCCKOM, COIMATILHON 1
ATUYECKOM cdepax NesaTeTbHOCTH
YeJIoBeKa

63

O6o6maromuii ypok. Poib u Mmecto
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHON HAy4YHOH KapTUHE MUpa

64

O6o06maromuit ypok. Poib
buznueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUIN 0 (hU3UUSCKOM




KapTHHE MHpa

O6o0maromuit ypok. Mecto
¢u3nueckoil KapTHHBI MUpa B 00IIEM

65 psIly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HBIX IPEJICTABICHUNA O IPUPOAE

66 PesepBHbIl ypok. MarHutHoe mnoie. 1
DneKTpoMarHuTHasi MUHAYKIUS
PesepBHblii ypok. Ontuka. OCHOBBI

67 ClielMaIbHON TEOPUU 1
OTHOCHUTEIIbHOCTH
Pesepubiit ypok. KBanToBas ¢pusuka.

68 aﬂehl/l)eHTBI};I::TpOHOMI/II/I u ! 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOI'PAMMBI

10 KJIACC

Kon
MpoBepPsAeMOro
pe3yJbTarTa

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHUsI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha TpUMepax pollb W MeCTo (PU3UKH B
(hOopMHUpPOBaHMKM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

Jmonen

10.2

Y4uThIBaTh I'PAaHULBI IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKUX MOJIEIIEH:
MaTepualbHas TOYKa, MHEepIHUalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJEIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBINM HJIEKTPUYECKUH 3aps] — IMpU PELICHUH

¢bu3nUecKux 3amaq

10.3

Pacno3naBaTth usnyeckue siBaeHUs (MpoLecchl) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUECKOW TEOopuun
CTPOCHMsI  BELIECTBA U  DJIEKTPOJMHAMHUKU: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE IpPSIMOJUHEIHOE JIBM)KEHUE, CBOOOJHOE MajeHue
T€N, ABUXKEHUE IO OKPYKHOCTH, WHEPILMs, B3aHUMOJIECHCTBHE TEII;
muhdys3usi, OpPOYHOBCKOE JBIIKCHHE, CTPOCHHUE IKHIKOCTeH |
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Tea TMpH  HarpeBaHUU
(oxJlaXx/IeHnNn), TEIUIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHcalus,
IUIaBJI€HUE, KpUCTAJUIM3allMs, KWUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBILICHHUE JIaBJICHUS Tra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCYIIE,
CBS3b MEXJAy IapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax;

AJIEKTPU3AIIUS TEJ, B3aMMOJICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHHWYECKOE JBWKEHHME, UCHONb3ysd (uznueckue
BEJIMYMHBI: KOOPJMHATA, IIyTh, IEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
NOTEHIMAIbHAs OSHEPrus, MexXaHudeckas paloTa, MeXxaHH4YecKas
MOIIHOCTh; IPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAuY€HUs M €AMHUIIBI, HAXOAWThH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PH3UUECKYIO BEMUYUHY C APYTUMH

BEIN4YnHaMun

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIUIOBBIC

SABJICHUS, HCIIOJb3YsI (’[)H3PI“I€CKPIC BCJIMYMHBI. [OA4BJICHUC TIa3a,




TeMIIepaTypa, CpeAHssl KHUHETHYeCKash DJHEprus XaoTHYECKOro
JBWKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprus, pabota Trasa,
KO3(p(GUIUEHT MOJIEe3HOro JEeHCTBUS TEIUIOBOIO JIBUraTels; IpH
ONMCaHUU MIPaBUIIBHO TPaKkTOBaTh buznueckuit CMBICII
UCIIOJb3YEMBIX BEIMYHMH, MX OOO3HAYEHHUS M EIUHHIIBI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMHU

BCJIIMYHMHAM

10.6

OnuceiBaTh H3y4YeHHBbIC OJEKTPUUYECKHE CBOWCTBA BeEIIECTBA U
IMEKTPUYECKUE  sIBJIeHHWS  (IPOILIECChl), HCHONB3Yyad  (pusnyeckue
BEJTUYHHBI: DIIEKTPUUYECKUI  3apsl,  DIIEKTPUYECKOE  TIOJe,
HaHp}DKéHHOCTL moJjisl, MOTCHIHAJI, Pa3HOCTb IMOTCHIUAJIOB; IIPU
OIMCAaHWU TIPAaBUIIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, HUX OOO3HAUYEHHUS M €IWHUIBL, YKa3blBaThb (OPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTUMH

BEIN4YnHaMn

10.7

AHAJIU3UPOBATH (1)PI31/I‘-IGCKI/IC nmpouecCcol MW ABJICHHA, MCIIOJIb3YyA
¢busznyecKre 3aKOHBI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, 11
u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, MPUHLUIT CYTICPIIO3UITHNU CUJI, IIPUHIIUIT
paBHOIIpaBHA HWHCPpUUAIIBHBIX CHUCTEM OTCqéTa; MOJICKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpeIHEW KUHETUYECKON SHEPruu TEIUIOBOIO JBHUKEHHS MOJEKYI C
aOCOJIIOTHOM TeMIepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUsl SJEKTPUYECKOro 3apsiaa, 3akoH KyioHa; npu 3ToM
pa3nuyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIp)XCHHE U YCIIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MNPUHLUMBI JEHCTBUA MallUH, HPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIB30BaHUs B HOBCGIIHCBHOP'I KU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYECKUX SBICHUN U
MPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHIA; PU
3TOM (OpMyJIHpOBaTh NpodieMy (3azady) M THIOTE3y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

00opy10BaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcylecTBisATh MpsiMble U KOCBEHHbIE HM3MEpEeHMs] (PU3NUECKHUX
BEJIMYMH; TIPH OTOM BBIOMPATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS H

HCIIOJBb30BaTh U3BCCTHHIC MCTOIbI OLICHKNU HOFpCIHHOCTeﬁ H3MepeHHI>’I




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIUYUHAMH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMH; IpPHU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yJabTaTbl MOJYYEHHOH 3aBHCUMOCTH
(bu3nyecKux BEIUYUH B BUJAE TaOJIUL U TPaQUKOB, 1€1aTh BBIBOJBI IO

pe3yJibTaTaM HCCIe0BaHUS

10.12

CoOmogath mpaBujia  0€30MAaCHOTO  TpyJda TMPU  MPOBEIACHUU
UCCIICIOBAaHN B  paMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-
HCCHGHOB&TGHBCKOﬁ u HpOGKTHOﬁ ACATCIBbHOCTH C HCIIOJIB30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacuérHbie 3aauM ¢ SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHbI M TPHUHIIUIIBI, Ha OCHOBE aHaln3a
YCIOBHSL  3a7aydl  BBIOMpAaTh  (PU3UYECKYIO MOJENb, BBIACISITH
dusnyeckre BENWYUHBI U (OPMYJIBI, HEOOXOUMBIC ISl €€ pelIcCHHS,
MIPOBOJIUTH PacU€Thl U OLIEHUBATh PEATbHOCTh MOJIYYEHHOI'O 3HAYEHUS

¢buznyecKoil BeITUYNHBI

10.14

Pemarp  kauecTBeHHBIE  3aJayu: BBICTpAaWBaTh  JIOTUYECKU
HENPOTUBOPEUHUBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘{eCKI/IC SABJIICHUS

10.15

Hcnonp3oBaTh Mpu  pelleHWHd y4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTUU JUIsI TIOHWCKA, CTPYKTYPHPOBaHUS,
UMHTEpHpeTallud M MPEICTaBICHUS y4eOHOM W Hay4HO-NOIMYJISIPHON
UHpOpPMAaLMY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

10.16

[IpuBoauTh TpHUMEpHl BKJIa/Ja POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT U

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHOMN
KU3HU 1715 o0ecrieyeHns 0€30MacHOCTH MU 0OpallieH!H ¢ MpudopaMu
U TEXHUYECKHMMH YCTPOMCTBAMH, JJsI COXPAaHEHUS 3I0POBbS W

COOJTIOICHNS HOPM HKOJIOTMYECKOTO TIOBEJIEHUS B OKpY KaroIlel cpefie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IUYHBIX COILHAIBHBIX POJIEH,
MJIAHUPOBAaTh  pabOTy  TPYyHIbl, pPalUOHAIBHO  paclpeiesiTh
00S3aHHOCTH U IUJIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX
CUTyalUsAX, aJE€KBATHO OLIEHUBATh BKJAJ KaXJIOr0 M3 YYACTHHUKOB

TPYIIIBI B pelIeHHuEe paccMaTpUBaeMoi mpoodieMbl

11 KIIACC




Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MeCTO (U3HKH B
(hOpMUPOBAHUH COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKON JEATEIbHOCTH

J'IIO,I[CI‘/'I, OECJI0CTHOCTh U €IUHCTBO q)HSHqCCKOﬁ KapTUHbLI MHUpPa

11.2

Y4YUTHIBATh T'paHULlbI TPUMCHCHUSA H3YUCHHBIX (I)I/I3I/ILICCKI/IX MOZETIeH:
TOYCYHBIN BJIGKTpI/ILIeCKI/Iﬁ 3apsaa, AAC€pHasA MOACIIb aTOMA, HYKJIOHHAA

MOJI€TIb aTOMHOTO si/ipa MpU pelIeHNH (PU3NIECKUX 3a]a

11.3

PacnoznaBate (usnyeckue siBiaeHUs (mporecchl) U OOBACHIATH MX HA
OCHOBE 3aKOHOB SJICKTPOAWMHAMUKN u KBaHTOBOU q)HSI/IKI/I:
ANIEKTpUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIGHCTBHSI  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DJIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIIOJII Ha
IMpOBOAHUK C TOKOM H I{BH)KanHﬁC?I 3apsaa, SJICKTPOMArHUTHBLIC
Kosie0aHusT W BOJHBI, MPSIMOJMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpaXEHHE,  TpeoMIICHHE,  UHTepdepeHiys, Audpakiuus u
noJisipu3aIusl CBeTa, JAWCHepcHsi cBeTa, (porolnekTpuueckuit ekt
(poroaddexr), cBeTOBOE AaBICHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHAas

PaaruOaKTUBHOCTDb

11.4

OnuceiBaTh  U3yueHHBIC CBOICTBa  BemlecTBAa  (RJIEKTPHUYECKUE,
MarHuTHbIE, ONTHUYECKUE, DJIECKTPHUUECKYI0 MPOBOAUMOCTh Pa3IUUYHbBIX
Cpel) U DJIEKTPOMAarHWTHbBIE sABJIEHUS (MPOLIECCHI), HCHOJB3YS
¢u3nveckue  BENMYMHBL:  DJIEKTPUYECKHHA  3apsia, CWia  TOKa,
NIEKTPUYECKOE  HANPSIKEHUE,  DIIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHimanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noss, cuia Awmmepa, cuwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPrusl AIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEpPHOJ U 4YacToTa
Kosie0aHui B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHila TOKa B Ipolecce
TapMOHHYECKUX AIIEKTPOMArHUTHBIX KoseOaHuH, (dhoxycHoe
paccTosiHMe U ONTHUYecKas CWia JIMH3bI, MPU OMHUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCIOJNB3YEMBIX BEIUYMH, HX
0003HAUYEeHHUS W EIWHMIIBI; YKa3blBaTh (POPMYIBI, CBSA3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAMU

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHHA U IIPOLECCCHI, UCITIOJIb3Y

d)I/ISI/I‘-IeCKI/Ie BCJIMYHUHBI. CKOPOCTHh J3JICKTPOMArHHUTHBIX BOJIH, OJIMHA




BOJIHBI M 4YaCTOTa CBE€TA, JSHCPrud W HMIIYJIbC q)OTOHa, nepuona
nojypaciaaga, OSHEprusd CBA3WM AaATOMHBIX AACP, MIPU OIMHMCAHUHN
IMpaBUJIbHO TPAaKTOBATb (I)H3PI‘{CCKHI>'I CMBICJI UCITOJIb3YEMbIX BCJIUYUH,
nX 0003HAUYEHUSA H CIAWHUIIbI, YKa3bIBaTb (bOpMYJ'IBI, CBA3BIBAOIUE
JaHHYIO (i)I/ISI/I'-IeCKYI-O BCIMYUHY C JPYI'UMHU BCINYNHAMU, BBIYUCIIATH

3HauYCHUE (PU3NIECKON BETUIHHBI

11.6

AHanmu3upoBath (PU3WYECKHE TMPOIECChl W  SBICHUS, HCIOJIb3Ys
¢uznyeckue 3aKOHBI M NOpUHOUOBL  3akoH Owma,  3aKOHBI
MOCJE0BATEIbHOIO M TapajuIeIbHOTO COEIUHEHHS IPOBOJHUKOB,
3akoH Jlkoyns — JIeHna, 3aKOH 3JE€KTPOMArHUTHOW MHIYKIMHU, 3aKOH
MPSIMOJIMHEMHOTO PAaCTIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHbl  IIPEJIOMJIEHMS  CBE€Ta, ypaBHEHHME  OUHIUTEHHA Ui
dboToadderra, 3aKOH COXpAHEHHS DHEPruU, 3aKOH COXpaHCHUS
UMITYJIbCa, 3aKOH COXpaHEHMsI DJICKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHHUsI  MaccoBOro umcia, Tmoctynarel  bopa, 3akon
paaMOaKTUBHOIO pachajaa; TMpU OSTOM pa3auyaTh CJIOBECHYIO
(hOpMYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHE M yCJIOBUS

(rpaHuIbl, 001aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITB HarpaBJICHUE BCKTOpa HWHAYKIHMK MAarHuTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl Jlopeniia

11.8

CrpouTh U ONHUCHIBaTh H300pa)kKeHHE, CO3[aBa€MO€ IUIOCKUM

3€pKajioM, TOHKOW JIMH301

11.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NIECKHUX SBICHUN U
MPOIIECCOB C UCIIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3TOM (OpMyIHpOBaTh NpodieMy (3amady) M THIOTE3y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

00opy10BaHusl, MPOBOJIUTH OMBIT U (YOPMYITHPOBATH BHIBObI

11.10

OcylecTBiATh MpsiMble U KOCBEHHBbIE HM3MEpPEeHMs] (PU3NUECKHUX
BEJIMYUH; TIPU 3TOM BBIOMPATH ONTHUMAJBHBIA CIOCOO W3MEpPEHUS U

HCIIOJB30BaTh U3BCCTHHIC MCTOIbI OLICHKN HOFpeIHHOCTeﬁ I/IBMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C UCIIOJIH30BAHUEM
NpSIMBIX ~ U3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUPOBaTh PE3yNbTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYWH B BHJI€ TAaOIUIl U TpadUKOB, J€NIaTh BBIBOABI 1O pe3yJIbTaTaM

HUCCICI0OBaHUA

11.12

CobOmogaTe mpaBuia 0Oe30macHOro TpyjAa MpU  MPOBEAEHUU
UCCIIEIOBAaHUN B paMKax Y4eOHOro »OKCIepUMEeHTa, Yy4eOHo-

HCCIEI0BATEIbCKOU U HpOGKTHOﬁ ACATCIIbHOCTH C HCIIOJIB30BaAHUCM




U3MEPUTENIbHBIX YCTPONUCTB U J1aOOPATOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJIETIBIO,
I/ICHOJ'IBSYSI (1)I/I3I/I‘ICCKI/IG 3aKOHBbI " HpI/IHIII/IHBI; Ha OCHOBC aHaJIn3a
YCIOBHSL  3a/la4yd  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢busnyeckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIC N7l €€ pelIeHHUs,
MIPOBOJIUTH PAcUETHl M OIEHUBATh PEATbHOCTH IMOJTYUYEHHOTO 3HAYCHUS

(bU3HYECKON BEIIMINHBI

11.14

Pemars Ka4ueCTBEHHbBIE 3a7a4u: BBICTPANBATh JOTHYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXKIACHUW C ONMOPOW HA HM3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/IHGCKI/IC SABJICHUS

11.15

Hcnonp3oBaTh TpU  pelICHHMM YYEeOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpHpeTallui M MpPEICTAaBICHHUsS Y4eOHOM W Hay4HO-IOMYJIIPHON
nH(pOpMaLMY, MOJYYEHHON U3 pa3IUYHbIX MCTOYHHMKOB; KPUTHUECKH

aHAJTM3UPOBATh MOJyYaeMylo HH(POpMAIUIO

11.16

OOBSICHATh NMPUHIUIBI ACHCTBUSI MallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS HMX 0€30MacHOr0 MCIIOJIB30BaHHUS B

HOBCG,I[HCBHOﬁ KHU3HHU

11.17

[TpuBOANUTE TpUMEPBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOIOTHI

11.18

Hcnonp30BaTh TEOpETHYECKUE 3HAHUSA 1O (U3UKE B MOBCEIHEBHOW
KHU3HU JUIS 00ecTieueHrst 0€30IacHOCTH MPH 00paIleHruu ¢ MPUoopaMu
U TEXHUYECKUMM YCTPOMCTBAMH, JUIsl COXPAHEHUs 340pOBbi H

CO6J'II-OI[€HI/IH HOPM 3KOJOIT'HYCCKOI'O ITIOBCACHUS B Oprma}omeﬁ cpeac

11.19

PaGotate B rpymie ¢ BBIIOJHEHHWEM PA3IMYHBIX COIMATIBHBIX POIIEH,
IUIAaHUpOBaTh ~ pabOTy  TpPyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O0s3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLIEHWBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMO PoOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEeHTa

[IpoBepsieMble Y1eMEHTHI COTePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl MTO3HAHUSI OKpyXkarouero Mupa. Poib
DKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOBL. IKCIIEPUMEHT B (pU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUH H
npoueccoB. Hayuneie runoressl. Ousznueckue
3aKOHBl U TEOpUHU. |'paHUIIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpuHIHT
cooTBeTcTBUS. Ponp M Mecto Qu3uMku B
dbopMUpOBaHUU COBPEMEHHOM Hay4YHOU
KApTUHBI Mupa, B MIPaKTUYECKON

NEATENBHOCTH JIIOAEH

MEXAHHUKA

#i#HPari#KMTHEMATHUKA

2.1.1

MexaHn4uecKoe ABHKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOIo ABUKCHUS. Cucrtema orcuéra.

Tpaexropus

2.1

[Tepemenienue, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJMHAT. Crnoxxenue

nepeMemeHI/Iﬁ X CJI0XKCHUC CKOpOCTeﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduxu
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHUs, Iy TH 51 nepeMeleHus

MaTGpHaJ’IBHOfI TOYKH OT BPEMCHU




CBobomHoe maienne. Y CKopeHne CBOOOTHOTO

naaCHuA

KpuBonuneiinoe naBmwxeHue. PaBHoMepHOE
JBHXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JHMHEWHas
CKOpOCTB. Ilepuon " 4acToTa.

HCHTPOCTpeMI/ITeHLHOC YCKOpPECHUC

TexHuueckue yCTpOiicTBa: CIIUAOMETD,
JBIDKEHHUE CHApSIOB, LIETIHBIE M PEMEHHBIE

nepecaadun

[IpakTnueckue paboTHI. N3smepenne
MTHOBEHHOM CKOPOCTH. UccnenoBanue
COOTHOUIEHUSI MEXy IyTSAMU, NMPOIIEHHBIMU
TEJIOM  3a  TOCJIEeIOBAaTEIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUOKEHUU C HAYaJIbHOM CKOPOCTBIO, PAaBHOM
Hy10. M3ydyeHue NBUKEHUS IIapuKa B BA3KOU
JKUJIKOCTU.  V3ydyeHwe  JBMKEHUS — Teda,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HPart## INTHAMUKA

2.2.1

[TpuHIMO OTHOCHUTEILHOCTHU I'anunes.
IlepBolii 3akoH HproroHa. HMHepuuanbHbie

CHUCTEMEI OTCUETa

222

Macca Tena. Cuna. Ilpunuun cyneprno3uuuu

CHII

223

Bropoii 3akon HproToHa ajisi MaTepuaibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tpernit 3akon Herlorona mis

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTO TAroTteHus. Cuna TsHKeCTH.

ITepBas kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS

CKOJIB)XXCHHA 151 cHhlia TPCHUA ITOKO4I.

Koaddumuent tpenus. Cuita conpoTHUBICHUS




IIpu ABUXKCHUU TECJIA B ) KUAKOCTHU HUJIU Ira3ec

2.2.7

[TocTymarenbHOe M BpamiaTebHOE JIBHKECHHE

a0COJIFOTHO TBép,I[OFO TCl1a

228

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpAIIEHUS.
IIneqo cuibl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yYCTPOWCTBA:  MOJAIIUITHUKH,

JABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue IBUKEHUS
Opycka TI0 HAKJIOHHOW TIUIOCKOCTH TIOJ
JEUCTBUEM HECKOJbKHMX cuil. McciemoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIINX
B jaedopmupyemMoli TpyXHHE U PE3UHOBOM
oOpasrie, OT BeJMMYUHBI WX JAchOopMaIluu.
HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

###PartH##3AKOHBI COXPAHEHUMA B MEXAHUKE

23.1

NMnyneCc MaTtepuanbHOM TOYKH, CHUCTEMBI
MaTepUaabHbBIX ToueK. VMIynbc cuiael H

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyiabca B HCO.

PeakxtuBHOE JBHXKXCHUC

233

Pabora criiet

234

MOITHOCTE CUJIBI

235

Kunetnueckast s3Hepruss MaTepUaJIbHOW TOYKH.

TeopeMa 0 KHHETHUYECKOU OHEPIruun

2.3.6

ITorenumansHas dHeprus. IloTeHuuManbHas
SHEprus YIPYyTO ne(hOpMUPOBAHHOMN
npyxuHbl. IloTeHIManbHass »HeEprus Teia

BOJIM3M MOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaHLHHC N HCIIOTCHIMAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCIIOTCHIUAJIBHBIX CHII C
N3MCHCHHECM MEXaHUYECKOM SHECPTIUun
CHUCTCMBbI TCII. 3akoH COXpaHCHUA

MEXaHUYECKON SHEPTUU




2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue yCTpPOWCTBA: IBUKEHUE PAKeT,

239
BOJIOMET, KOTIep, MPY>KUHHBINA MUCTONET
[TpakTnueckue paboTel. 3ydeHue cBs3H
5310 CKOpPOCTEl TeJl TMpu HEynpyrom yjaape.

Hc CJIICJOBAHUC CBA3HU pa6OTLI CHIJIBI C

W3MEHEHHEM MEXaHHISCKOM SHEPIruu TCjia

MOJIEKYJISAIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

###HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. {uddysusa. Xapaktep IBUKEHUS U

BSaHMOHCﬁCTBHﬂ YacCcTHll BEIICCTBa

Mopgenu cTpoeHusT Ta30B, KUJIKOCTEH U
TBEPABIX Tel ©  OOBSICHEHHE  CBOICTB

BCIIIECTBA HA OCHOBE ATHUX MOJICICH

Macca wmonekyn. KomnuectBo —BemiecTsa.

[ToctrosnHass ABoraapo

TemoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus

Mogens  uaeanpHOrO  rasa. OcHOBHOE
ypaBHCHHE MOJICKYJISIPHO-KUHETHYECKOM

TCOpHUU UACATLHOI'O Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPIrUu TEIUIOBOTO JABM)KCHUS

yactull ra3a. lllkana remnepatyp KenpBuna

VYpaBHenne Knanelipona — Menneneesa.

3akoH J/lampToHA

I'azoBbIe 3aKkOHBI. M30mponeccs! B uacalbHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BeEIECTBa:

u30TepMa, U30X0pa, H300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

OapomeTp

3.1.10

[IpakTuueckue paboTel. l3MepeHue wmacchl




BO3JyXa B KJacCHOM komHare. MccnegoBanue
3aBUCUMOCTH MEXy MapaMeTpaMH COCTOSHUSA

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOIMHAMUKA

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPrusi TEPMOAVMHAMMYECKONM CUCTEMBI H

CIIOCO0OBI €€ NU3MEHEHUS

322

KonnyectBo Temnotel U padora. BHyTpeHHs s

SHEPTHU OAHOATOMHOI'O NACAJIBHOT'O ra3a

323

Buael Temmonepenayu: TEMIONPOBOJHOCT,
KOHBEKLMsA, U3JIlydyeHue. TeroéMKOCTh Telna.
VnaenapHasg TEIIOEMKOCTH BellecTBa. Pacyér

KOJIMYCCTBA TCTIJIOTHI IIPH TCIJIONCPCaauc

3.24

IlepBblii 3aK0H TepMOaUHAMUKH. [IpruMeneHne
MEpBOro 3aKOHAa TEPMOJUHAMUKHI K
uzonporneccam. ['paduueckas uHTEpHpeTanus

paboThI Ta3a

3.2.5

TemoBble mamuHbl. [IpuHIMIBL  OElCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU
B TeEIIOBBIX MamuHaXx. KoaddumueHt
nosiesHoro  nerictBusa  (mamee  —  KIIJ)

temioBoi mamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIVHAMUKH.
HeoOpatumocTh  mporieccCoB B IPHPOJE.
Temnossie JIBUTATEIIHN. DKOJIOTUYECKUE

l'IpO6J'IeMBI TCIINIOOHEPICTUKHA

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOAWIBHUK, KOHIUITUOHED

3.2.8

[TpakTueckue padotel. 3mMepenue yaenpHOM

TEIUIOEMKOCTH

33

###Par###AI'PEI’ATHBIE COCTOSHUMA BEHLIECBA. ®A30BBLIE

I[NEPEXO/IbI

3.3.1

[TapooGpa3zoBanue n kKoHneHcaws. Mcnapenne

)41 KUIICHUC. Y nenbpHas TCILJIOTA




napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHUSA OT JaBJICHUA

332

AOcomroTHAsg ¥ OTHOCHTEIbHAs BJIAKHOCTH

Bo3ayxa. HacelmenHslil map

333

Teépnoe TEJIO. Kpucrannmueckue "
amopdHble Tena. AHHU30TPONHUS  CBOMCTB
KPHUCTaJIOB. Kunkue KPUCTaJUIBL.

COBpeMCHHBIC MaTCpHrabl

334

[InaBienne u KpucTalu3anusd. Y AelbHas

terutoTa masneHus. Cyonumanus

335

YpaBHEeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpOWCTBA: TMIPOMETP H
NICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
IIOJIy4Y€HHUsI COBPEMEHHBIX MaTE€pHaIOB, B TOM

YUCJIC HAHOMATCPpHUaAJIOB, U HAHOTCXHOJIOT U

3.3.7

IIpakTHueckue paboTHI. Nsmepenue

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMHAMUKA

4.1

###HPar##OJIEKTPOCTATUKA

4.1.1

DJneKTpu3anus Tell. JNeKTpudeckui 3apsa. JBa

BU A SJICKTPUYICCKHUX 3aps/10B

HpOBOI[HI/IKI/I, AUDSJICKTPHUKU nu

ITOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI IEKTPUIECKOTO 3apsiia

4.14

B3aumopeiictue 3apsiioB. 3akon Kynona

4.1.5

DnekTpuueckoe  MoJie. HanpspxéHHOCTh
AIEKTPUUECKOTO TOJISL. [IpuHnun
cyneprno3uiuu.  JIMHUM  HanpsHKEHHOCTH

SJIICKTPHUYCCKOI'O ITOJIA

PaGota cumim  2JIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuain. PazHocTh NOTEHIIMATIOB

[IpoBOIHUKK U AMDIEKTPUKH B MOCTOSHHOM
ANeKTpudYeckoM  moje.  JludnexTpuueckas

MMPOHUITACMOCTb




DIIEKTPOEMKOCTb. Konnencarop.

4.1.8 ONEeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsKEeHHOI0 KOHAEHCATopa
TexHuyeckue  yCTpOWCTBA:  AJIEKTPOCKOI,
419 ANEKTPOMETpP, BJIEKTPOCTATHYECKas 3alluTa,
o 3a3eMJICHHE AJIEKTPOIIPHOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 [IpakTuyeckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar###IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcnoBus CyI€CTBOBAaHUA IIOCTOSIHHOI'O

4.2.1 aJIeKTpudeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosTHHBIN TOK
422 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
423 DNEKTPUUECKOe COMPOTUBJICHUE. Y AEIbHOE
o COMPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesibHOe,
o CMEIIAaHHOE COEANHEHNE TPOBOHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyis
4.2.5
— JleHma
4.2.6 MOUIHOCTH JAEKTPHUUECKOTO TOKA
anekTponaBmwkymas cuna (mamee — JJC) u
427 BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHUKA TOKa.
o 3akoH Oma I TONHOM  (3aMKHYTOIN)
anekTpudeckoi nenu. Koporkoe 3ambikanue
OneKTpOHHas POBOJAMMOCTh TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
o METaJIJIOB oT TEMIEPATYPHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuili TOK B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX MTyYKOB
[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
4.2.10

IIPOBOAMMOCTh TOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexosa. [ToaynpoBo HUKOBBIE IPHOOPHI




4.2.11

ONEeKTpUYEeCKU  TOK B 3JIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUs.

DIIeKTpOIHn3

4.2.12

DIIeKTPUUIECKUI TOK B raszax.
CaMoOCTOATENBHBII M HECAaMOCTOSITEIbHBIN
paspsa. PasnuuHbie THUIMBI CaMOCTOSITENHHOTO

pazpsana. Momnnus. [1nazma

4.2.13

TexHuyeckue  yCTpOHCTBa: ammnepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTebHbIC puoopHI,
AIIEKTPOOCBETUTENBHBIE TIPUOOPBI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN IO/,
TEPMUCTOPbI u (boTope3nucTopsl,

HOJ'IyrIpOBOI[HPIKOBBIﬁ Au01, raJlbBaHHKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIAHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTpPEHHEro comnpoTtusieHus. Habmronenue

AIIEKTPOIIH3A

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUNA

4

OJIEKTPOAMMHAMUKA

#HPari#M AT HUTHOE I10OJIE. DJIEKTPOMATI'HUTHAA MHYKIIA

43.1

ITocTtosHHble Mar"uthl. B3aumoneiicTBHe

IIOCTOAHHBIX MAarHuToOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHuTHOU
uHayKiuy.  [IpuHmun — cyneprno3uiuu.
Jlunun marnutHOM uHAyKuuu. Kaprtuna
JMHUA  MAarHuTHOM  MHAYKUMHU  MOJA

IIOCTOAHHBIX MAarHuTOB

433

MarauTHoe 1oJje IMpOBOAHUKA C TOKOM.

Kaptuna nuHMIl 1O JUIMHHOTO MOPSIMOTO




MMPOBOAHMKA MW 3aMKHYTOI'0 KOJIBHEBOI'O
MNpOBOAHUKA, KaTYHIKHU C TOKOM. OnpIT

Opcrena. BzaumoeiicTBue mpoBOAHUKOB C

TOKOM
434 Cuiia AMnepa, €€ Moy/Ib U HalpaBJICHHUE
Cuna Jlopeniia, e€ MOyJib U HampaBJICHUE.
JBm>keHre  3apsOKEHHOW  YacTHIbl B
4.3.5 OJIHOPOJIHOM MAarHuTHoM Tosie. PaGorta
cuiibl JIopeHna
43.6 SIBiIeHUE DIEKTPOMATHUTHON UHIYKIIMU
437 IToTok BeKTOpa MArHUTHOM MHIYKLIMU
OJ1C uHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOM
4.3.8 nHaykuu Gapanes
BuxpeBoe »snektpuueckoe mose. IJIC
MHAYKUMA B TPOBOJHUKE, ABHXKYILIEMCS
439 MOCTYMATEIbHO B OAHOPOJIHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlena
NHnyKTUBHOCTH. SIBJICHUE CAMOUHIYKIIMH.
4311 OJ1C camouHAYyKIIMU
OHeprusi MarHUTHOTO TOJsl KaTyIIKU C
4312
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
Mar"uThl, AJIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTETH
AJIEMEHTAPHBIX YaCTUL, UHAYKLIMOHHAS I€Yb
[IpakTnueckue paboTHI. N3ydenue
MarHUTHOTO TIOJISl KAaTyIIKH C TOKOM.
4.3.15 HccnenoBanne OelcTBUS  MOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHMA 11 BOJIHBI

5.1

#HHPar#MEX AHUYECKHUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHW A




5.1.1

Konebarenenass cucrema. CBOOOmHBIE
konebOanus. ['apmoHuMueckue KosebaHusl.
[lepwon, wacrtora, amiumaTyaa u  (dasa

KoJieOaHuil

[IpyxuHHBIA MasTHUK. MaremaTudecKkuu

MasTHHUK

YpaBHEeHHE TapMOHHYECKHUX KOJeOaHUH.
Kunematuueckoe u JTUHAMHUYECKOE

OMMCAHUE KONeOaTENbHOr0 IBUKECHUS

IIpespamenue SHEPIUu pu
rapMOHMYeckux  kojeOaHusx.  CBa3b
aMILIATY bl KoJleOaHui HUCXOHOU
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbupiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMArHUTHEIE KOJIeOaHHs B
UlealbHOM  KONeOaTeJIbHOM  KOHTYpe.
AHAIOTHST MEXAYy MEXaHWYECKHMU W
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXpPaHCHUA SHEPTHUU B HACAJIBHOM

KoJIe0aTeTbHOM KOHTYPC

BbIHyX/1IeHHbIE MEXaHUYECKHE KOojeOaHMsL.
Pe3onanc. Pe3onancnas KpHUBasl.
Brinyx1eHHbIE 3JIEKTPOMArHuTHbIE

KoJieOaHus.

Ilepemennbiii  Tok.  CHHYycOMJAIbHBIN

MEPEMEHHBIHN TOK.

MoutHocTh MEPEMEHHOTO TOKA.
AMIIIUTYJTHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA WU HAITPSAXKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepegava
U TOTpeOieHne >IEKTPUYECKONH SHEpTHUu.
OKOJIOTUYECKHE PUCKU IPU MPOU3BOJCTBE

ANIEKTPUYECKOW  DHEPIHUH. Kynberypa




HCITIOJIBb30BaHHUA SJICKTPOSHEPTHUU B

HOBCEIHEBHON XKU3HU

TexHuyeckue ycTpoiicTBa: celicMorpad,

5.1.11 ANEKTPUIECCKUN 3BOHOK, JTUHUN
aJIeKTponepeaay
[Mpaktnyeckue pabotel. HccnemoBanue
3aBHCHMOCTH TIEPHOJa MalbIX KOJeOaHUi
s11o rpy3a Ha HHTU OT JUIMHBI HUTH U MacChl

rpy3a. HMccienoBanue nepeMeHHOTO TOKA B
IEeNH W3 TIOCJIEOBATEIbHO COCIMHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHn4yeckue BOJIHBI, yCJI0BUA
pacnpoctpanenus. Ilepmon.  CkopocThb
pacnpocTpaHE€HUs UM JJIMHA  BOJIHBIL.

Honepeque " IPOJO0JIBHBIC BOJTHEI

522

##Par### Nnrepbepenius u audpakuus

MEXaHUYCCKHUX BOJH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEeKTpOMarHUTHBIE ~ BOJHBL. Y CIIOBHS
W3Iy4EHUsI  DIIEKTPOMArHUTHBIX  BOJIH.
B3anmMHuas opuenranusa BekTopos E, B u v

B 3HeKTp0MaFHHTHOﬁ BOJIHC B BAKYyMC

525

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTPAXKCHUC, TNPCIOMIICHHUEC, MOJIApU3alusd,
mudpakmus, wuHTepdepennus. CKOpoCTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHne SIEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI paguOCBA3M M TEJICBUICHMUS.
Pannomokamust. DNeKTPOMarHuTHOE

3arpsA3HCHUC oxpy;xaromeﬁ Cpeabl

5.2.8

TexHu4eckue yCTpOMCTBA: MYy3bIKaJIbHBIC




HHCTPYMEHTEI, YJIbTPa3ByKOBast
JIMarHOCTHUKAa B TEXHUKE W MEIULHHE,
panap, paIuoONPUEMHUK, TEJIEBU30D,

anTeHHa, tenedon, CBU-neun

53

#HPariH##OIITUKA

5.3.1

[IpssmonuHeHOE paclpocTpaHEeHHUE CBETa

B OJTHOpOJIHOM cpexe. JIyu cBeTa

532

OtpakeHue CcBeTa. 3aKOHBI OTPAKEHUS
cBera. [loctpoeHne m300paykeHHiA B TUIOCKOM

3epKaiie

533

[penomienne cBeTa. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCOIIOTHBIA oKasareib

MMPCIOMJIICHUA

534

Iomxoe BHYTPEHHEE OTpayKEHHE.
IIpenenbHbIll yroy IMOJHOTO BHYTPEHHEIO

OTPAKCHUMA

535

Hucnepcust  cBera. CHOXHBIM  COCTaB

oenoro cera. Llser

53.6

CoOuparomue M paccerBaONIUE JIMH3BIL.
Tonkass nuH3a. DOKYyCHOE pACCTOSIHUE U
ONTHYECKass  CWJIa  TOHKOW  JIMH3BL
[Toctpoenue n3o0pakeHuit B COOMPAIOIINX
U pacceuBarolux JHuH3aX. Popmyna
TOHKOM JMH3bl. YBEIUYEHHE, JaBacMoe

JIMH301

5.3.7

IIpenenbl NpUMEHMMOCTH T€OMETPUUECKOU

OIITUKU

53.8

WNutepdepentius  cBera.  KorepeHTHbIe
HUCTOYHUKHU. Ycenosust HaO0JI0IeHUS
MaKCHUMYMOB u MHHUMYMOB B
UHTEp()EpPEHITMOHHON KapTUHE OT JABYX

CI/IH(i)aSHI)IX KOI¢pCHTHBIX HCTOYHUKOB

539

Hudpakuuss  cBera. HudpakuronHas

pemérka. YciaoBue HaOMIOACHHS TIaBHBIX

MaKCUMYMOB npu IIagcHuMn




MOHOXpPOMATHYECKOI'O CB€Ta Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10 ITonspusanus csera
TexHu4ecKne YCTPOWCTBA: OYKH, JIyIia,
doroanmapar, TPOCKIMOHHBIA ammapar,
5.3.11 MUKPOCKOII, TEIECKOTI, BOJIOKOHHAs
OITHKA, TUppaKkInOHHAS pemeérka,
TTOJISIPOU T
[IpakTnueckue paboTHI. N3mepenne
5312 nokasarenst npenomuienus. VccnenoBanue

CBOMCTB  M300pakeHWH B JIMH3aX.

HaGmoienue aucnepcuu cBera

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunbl IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MNPpUHIUIT OTHOCHUTCIBHOCTH OnHITEeiHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.
33.MCI[J'IGHI/I€ BpEMCHM W  COKpaAlICHHUC

JUIMHBI

6.3

DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3b MacChl C DHEPrUed W UMITYJIbCOM
CBOOOJTHOW YacCTHILbI. JHEPrust MOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

#HHHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [Inanka cBs3u SHEPrUU
dboToHa C ero dYactoTol. OHeprus

UMITYJIbC (POTOHA

OTtkpeiTHEe U UccienoBaHue Gorodddexra.

OnBITEI AT. CroxeToBa. 3aKOHEI

dororddekra

YpaBHeHue OHUHIITENHA hilag:|

dhorordhdekTa. «KpacHas TPaHMIA)»




dboTtorpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.1.5

XMMHYECKOE NEHMCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
dboTomaTuuK, COJIHEYHAs Oarapes,

CBCTOOMNOO

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OObBITE
Pezepdopaa mo uccnenoBaHnio CTPOCHUS

aToMa. HJIaHCTapHaH MOACIIb aTOMa

7.2.2

ITocTynater bopa. N3ny4yenune 151
HorIoIeHne  (OTOHOB TpU  IEepexone
aToMa C OJHOTO YpPOBHSA DJHEPIMHM Ha
npyroi. Buasl cnektpoB. CnekTp ypoBHeEH

9HEpPIHUU aToOMa BOAOpOJAa

7.2.3

BonHoBrle cBoiicTBa 4dacTull. BOJHBI 1€
Bbporis. KopnyckynspHo-BOIHOBOM
nyamu3M.  Jludpakius SJIEKTPOHOB  Ha

KpHUCTaJIax

7.2.4

CrnoHTaHHOE H BBIHYKACHHOC H3JTYYCHUC.

YCeTpoiicTBO M IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHUUecKrue YCTPOMCTBA: CHEKTPAJIbHbBIN
aHaJIU3 (CIEKTPOCKOI), J1a3ep, KBAaHTOBBII

KOMIIBIOTED

7.2.6

[IpakTnueckue  pabotel.  Habmionenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HAOMIONEHHUS W PETHCTPALUH

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpbITHE  pPaTUOAKTUBHOCTU.  OMBITHI
Pezeppopna mno ompeneneHuio cocraBa
panuoakTuBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, O6eTa-, raMma-u3nydeHus. BiusiHue

PaaAnOaKTUBHOCTHU HaA JXUBBIC OPTraHU3MbI




7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsia sapa. MaccoBoe 4ucio

sanpa. N3oTomnsl

7.3.4

Anbda-pacnas. DNEeKTPOHHBIN u
NO3UTPOHHBIH  Oera-pacnan.  ['amma-
U3IyYeHUeE. 3aKOH  paJAMOAKTHBHOTO

pacraga

7.3.5

OHeprus CBsSI3U  HYKJIOHOB B sifpe.

SAnepusie cunbl. Jledekt Maccel aapa

7.3.6

Anepupie peakuuu. JleneHue W CHHTE3

saaep

7.3.7

Snepusiii peaxTop. TepmosinepHbIit
cunte3. [IpoOmemMbl U  MEpPCHEKTUBHI
AIEPHOM  DHEPreTUKHU. OKOJIOTMUYECKHE

ACIIEeKTHI SIICPHON SHEPTETUKHU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHbIE

B3aUMOJICUCTBHUA

7.3.9

TexHudeckue  yCTpPOWCTBA:  JO3UMETD,
Kamepa BunbcoHa, sIepHbIi peakTop,

aToMHas bomb6a

7.3.10

[IpakTiueckue pabotsl. HMccnenoBanue
TPEKOB Y4acTHUI] (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3)II)I, IUIaHETHBI, UX BUAUMOC IBHMIKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIBL. [Ina”neTwsI-ruradThl " ux
CHYTHI/IKI/I, KapJ'II/IKOBI)IC IIJIAHCTHI. MaJ'II)IC

tena COIHEUHOH CHCTEMBbI

8.3

Connue, ¢otochepa wu  atmocdepa.

ConHeuHas akTUBHOCTH

8.4

HcTounuk sHeprun CoytHIA U 3BE3 ]




8.5

3BE3/bl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJNyC, TEMIIEparypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTIEKTpPAJIbHBIA ~ KJIACC —  CBETHUMOCTbHY.
3BE3bI  TJIABHOW  MOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» ISt

3BE3/] ITIaBHOH MOCJIEN0BATEILHOCTH

8.6

##Par###BuyTpennee cTpoeHne  3BE3I.
CoBpemeHHbIe NPE/ICTABICHHS 0
NPOUCXOXKIeHNM © 3Bomonuu ConHia u

3BE34. DTanbl )KU3HU 3BE3

8.7

Mineunbii  Ilyte — Hama [Manaktuka.
CnupanbHast cTpykrypa  l'amaktukwy,
pacmpezneneHue 3BE3N, Ta3a U IBUIM.
[Tonoxxenne u paBwkenne ConHoa B
lamaktuke. Ilmockas wu  cdepuyeckas

noacucTeMbl [ alakTuKu

8.8

Tuner ramaktuk. PagmoramakTukpn U

KkBa3apbl. UEpHbIE IBIPHI B Apax TaJaKkTUK

8.9

Bcenennas. Pacmupenue  BceneHHOM.
3akon Xa0O0Oisa. PasOeranne rajakTHK.
Bo3pact u pamuyc Bcenennoit, teopus
bosbmioro B3peiBa. Mogenbs  «ropsuen

Bcenennoi». PennkroBoe nsinyueHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHO.
Mertaranaktuka. Hepeménasie mpoOieMbl

ACTPOHOMHH
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