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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METallpEAMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3alMu MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mHpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3Y4YeHUs (U3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpammanou3nKeBKIOYAET:

e IUIAHMpPYEMBIE pe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0ydeHuUs.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS IIPU BBIIOJIHEHUHU UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca ¢u3ukm s YpOBHS CpEIHEro o0O0Imero oOpa3oBaHUs
NOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO paccMaTpuBaTh KakK IPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCETO 3a CU€T OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYarolnuXcCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITHMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHuss kaOuHera Qusmku. Ilpu dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTYyalluu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOunere (Qu3MKM HOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHueE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpALUWA s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBIICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHudecKre KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3Y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa W CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (DOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (OpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBbsACHEHMs] (PU3NYECKUX SBICHUW B TPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOCHHME CIOCOOOB PEIICHHS pa3IMYHbIX 3a7ady C SIBHO 3aJaHHOU
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny;

e OBJAJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U IMPOBEICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIiy,
ornpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJibTaTa;

e CO3JaHMUE YCIOBUHU JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpEeUeHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUusT J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUS IPUPOJBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHMS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajbHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

KpuBonunennoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

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

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

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

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

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXAaHMYECKON JHEPrUHM CHCTEMBI TElL
3aKOHCOXPAHEHUSIMEXaHUYECKONIHEPT U U.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. OcHo6bIMONEKYAAPHO-KUHEMUYUECKOUMeOpUU
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmdyeckoro  mosis.  [loreHuman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

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

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2)IaTpUOTHYECKOr0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;



5)TpyaoBoro BoCnuTaAHUSA:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6)3K0/10TN49eCKOr0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7)IIeHHOCTH HAYYHOT'O MMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIbHOCTH, 3a/1aBaTh IAapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

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

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

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

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

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

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIu3e pe3yJbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJIICKT, IIpEATOJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CcaMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U



JIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMy COCTOSIHHMS rasa B H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS W CIUHHUIIBI; yKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (HU3HUUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, JAeJIaTh BBIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWs MO (PU3UKE B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsl, SJEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPSKEHUE, DJICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUECKUU
CMBICTI HCIIOJB3YEMbBIX BEJIMYMH, MX OOO3HAYeHUS M EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HUCIOIb3YS
bu3ryuecKkrue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3blBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYI0 (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIHA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300pAKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJUIl U
rpadMKoOB, JeJIaTh BBIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IMPOEKTHOU
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOAMMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEIINUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHUS 3J0POBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoJjnuecTBoyacos J1eKTPOHHbIE
Ne HaumenoBanuepasjae/ion
(uu¢posbIe)
1/l | M TeMIPOrPpaMMbl Bcero KonTpoabubiepaborsl | [IpakTnuecknepadoThl

o0pa3oBaTeJbHbIEpecypChl

Pa3znea 1.OU3UKA U METO/bI HAYYHOI'O

INO3HAHUA

11 ®us3nKa 1 METOIbI ) bubnuorexa [JOK
' HAay4HOI'O ITO3HAHUSA https://m.edsoo.ru/7f41bf72
Nrtoronopaszneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 Kuemarnka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Hunanka / https://m.edsoo.ru/7f41bf72
)3 3aKOHBICOXPAHEHUS B 6 | 1 bubnuorexa [JOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroronopazneny 18

Pa3nea 3.MOJIEKYJ/IAPHASA ®

N3UKA U TEPMOJUHAMMUKA

11 OCHOBBIMOJIEKYJIIPHO- 9 | bubnmoreka [JOK
' KUHETUYECKONTEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 0] 10 1
CHOBBITCPMOAMHAMITIH https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS
33 BeuiecTBa. PazoBble 5 bubmmorexa LIOK
' o ' https://m.edso0.ru/7f41bf72
MIePEXOIbI



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

Hroronopazneny

24

Pa3nea 4.9JIEKTPOINHAMHUKA

bu6mmoreka [IOK
4.1 DJIEKTpOCTaTUKa 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM Buo HOK
. nOIHnOTEKA
4.2 DIIEKTPHYECKUii TOK. Toku 12 https://m.edsoo.ru/7f41bf72
B Pa3IMYHBIX Cpeaax
Hroronopaszneny 22
PezepBHOEBpEMS 2
OBILIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

11 KITACC

KosmnuecTBovyacos D1eKTPOHHBIE
Ne
n/ Haumenosanuepasiei1os u Bcer Koutpoabnubiepabor | IlpakTnueckuepador (wipposric)
TEeMIIPOrpaMMBbl oOpa3oBartejibHbIEpPeCyp
n 0 bl bl
ChbI
Paznen 1.2JIEKTPOAUHAMUKA
L1 MarnuTHoenoze. 1 1 3 bubnuorexa [JOK
' DIIeKTpOMarHUTHasMH Ty KLU https://m.edsoo.ru/7f41¢c97¢
Hroronopazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
21 MexaHHYeCKHE U 9 | bu6mmorexa [JOK
' AJICKTPOMATrHUTHBICKOJICOaHUS https://m.edsoo.ru/7f41c97¢c
29 MexaHu4deckue u 5 1 bubmuoreka [[OK
' 3JIEKTPOMAarHUTHBIEBOIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41c97¢
Hroronopaszaeny 24
Pa3zaen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
11 OcHOBBICTIELIUATTBHOUTEOPUUOTHOCUTEILHO 4 | bu6nuoreka [IOK
' CTH https://m.edsoo.ru/7f41c97¢
Nroronopaszneny 4
Paznen 4 KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHIKBAHTOBOMONITUKU 6 buomorexa [OK
https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenunearoma 4 bubnuotexa [JOK



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

https://m.edsoo.ru/7f41c¢97¢

4.3

ATOMHOES PO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Nroronopaszneny

15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNEeMEHTBHIACTPOHOMHHU U aCTPOPUUKH 7 bubmorexa [OK
' P P https://m.edsoo.ru/7f41¢97¢
Nroronopaszneny 7
Paznen 6.0ObOBIIAIOHIEE IIOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobmaromee nosTopenue 4 https://m.edsoo.ru/7f41¢97¢
Hroromopazaeny 4
PesepBHOEBpems 3
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Koan4yecTBouacoB
n aTam3 DJleKTPpOHHBbIeM(PPOBHIEOOPA30B
Temaypoka Bc KoHTposbHbI IMpakTuyecku A M p uupp P
/ YyeHus areJibHbIEPeCypChl
ero | epadorTbl epaldoThbl
1|
dusuka — Hayka o0 IpUpoJIE.
1 Hayunrie MeT(})])IBI HO?I?HZIL)HI/IH 1 bubmorexa LOK
Y https://m.edsoo.ru/ff0c32e2
OKPYKaIoIIero Mupa
Poine 1 MecTo pusuku B

) (hopMHUPOBaHUH COBPEMEHHOM | bubnmnoreka [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIFOICH
MexaHn4ecKkoe ABUKEHHUE.

3 OTHOCHUTEIIFHOCTh MEXaHHUYECKOTO | bubmuoreka [JOK
nemxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOETIPSMOIMHEHHOCIBUKE | bubnmoreka [JOK
HUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOCTIPSIMOJTMHEUHOE T 1 bubnunoreka IIOK
BHKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHOe nageHue. Y CKopeHue ) bu6mmoteka [{IOK
CBOOOHOTO MaIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHHUE.

7 JBrmxeHne MaTeprualbHOM TOYKH I10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPYHOCTH
8 [IpuHUAIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK



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

lNanunes. MHepumanbHble CUCTEMBI
otcyeta. [lepBoiiizakonHproTOHA

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuna. [Ipunnun

MaTepUaTbHON TOYKH.
TeopemMaoON3MEeHEHUMKUHETHIECKO

9 CYIIEPIIO3UIMHK CHII. BTOpOu 3aKoH bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
HproTona st MaTepuaibHOU TOUKU

10 Tperun 3akoH HerotoHa 1ist bubmmoreka [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro Tarorenus. Cumna

1 SKECTIL bubmuoreka [JOK

https://m.edsoo.ru/ff0c3d00
[IepBasgkocMUUECKasICKOPOCTh

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

13 TpeHus. Cuia ConpoTUBIICHUS IPU bubnumoreka [IOK
JBHKECHUU TeNa B 3KUIKOCTH WU https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpalareibHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO bu6mmorexa [IOK
tena. MomeHntcuisl. [limevocuiel. https://m.edsoo.ru/ff0c41a6
VY cnoBusipaBHOBECHUATBEPIOTOTENA
NMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYCK. bubnmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HMITyJIbCa. PeakTUBHOEIBMKEHUE
PaGoTta 1 MOIITHOCTH CHUITBIL.

16 Kunernueckas sneprus bubmuoreka [JOK

https://m.edsoo.ru/ff0c4502



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

W oHepruu

17

[ToTenuuanbHas SHEPTHUSL.
[loTeHuunanpHas SHEPTUsl YIIPYro
neGOpMHUPOBAHHOU TIPYKUHBIL.
[ToTeHnManbHasIHEPTUATENABOINU3H
MOBEPXHOCTU3EMITH

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

TloTennuanpHele U
HEMOTEHIUAJIbHEIE CHIIBL. CBSI3b
paboThl HEMOTEHIIUATIBLHBIX CHII C
M3MEHEHUEM MEXAHUYECKON
SHEPTUU CUCTEMBI TEl.
3aKOHCOXpaHCHUSIMEXaHUICCKOH
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MECHEHUEM MEXaHUYEeCKOMH
SHEPIuu Teja Ha puMepe
PaCTsKEHUS PE3UHOBOTO KTyTay

20

KonTponbHas pabota no teme
«Kunematunka. JlmHamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOEIBUKEHUE.

Auddysus

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

22

Xapaxkrep JBUKECHUS U
B3aMMO/CHCTBHS YAaCTHI] BEIISCTBA.
Mojenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Macca monekyn. KonuuectBo

23
BemiectBa. [locrosunas ABoraapo
TemnoBoe paBHOBECHE.
24 TeMneparypa u €€ u3MepeHHUE.
[[Ixanaremneparypllenscus
25 WUneanpuerii raz 8 MKT. OcHOBHOE but6mmoreka [JOK
ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKOM SHEPrUuun
26 JIB>KEHUS MOJICKYJI. bubmorexa LOK
https://m.edsoo.ru/ff0cS11e
YpaBHeHueMeneneena-
Knaneiipona
27 3akon/lanbToHa. ['a30BBIE3aAKOHBI
JIaGoparopHas paboTa
)3 «HccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a
29 N3onponeccsl B UACAIBHOM rase u bubnumoreka [IOK
ux rpaduueckoe MpeacTaBiIcHIe https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprust
TEPMOJMHAMHYECKON CHCTEMBI H
30 CIOCOOBI €€ U3MEHEHHMS. bubanorexka [JOK
KonnyecTBoTemnoTe! u padora. https://m.edsoo.ru/ff0c5952
BHyTpeHHASIDHEPTUA0AHOATOMHOTO
uJieaibHOTrOrasa
31 BunsiTenonepenaun bubmorexa LHOK
https://m.edsoo.ru/ff0c5¢36
32 VnenbHas TEMIOEMKOCTh BEIIECTBA. bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

KonnuecTBo TemioTs! npu
TerIonepeaye.
AnmabaTHBIMIIpOIIECC

https://m.edsoo.ru/ff0c5¢36

IIepBblil 3aKOH TEPMOAVMHAMUKH U

bu6nuoreka [JOK

33
€ro MPUMEHEHUE K U30IpOoLIeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs porieccoB B
34 pu (1: e. Bropon I;aIL(IOH bubmorexa LHOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunnun aevcteus u KIT/{ bu6mmorexa [IOK
TETIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 | Iuxn Kapuo u ero KII/]
37 DKOJOTUYECKHETPOOIEMBITEIIIIONHE
preTHKu
O6o0maromuii ypox
38 «Momnexynst Hazllr:bmnxa OCHOBBI bubmorexa LHOK
YIp ' https://m.edso0.ru/ff0c6938
TEPMOJUHAMUKI
KonTponbhas padbota no teme
39 «MonekymnsipHas pusznKa bubmorexa HOK
YIp ) https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOTUTHAMUKIY
40 [TapooGpazoBaHue U KOHICHCAIHSL. bub6nnoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AGCOII0THAs M OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/lyXa bubmorexa [OK
. Ayxa. https://m.edsoo0.ru/ff0c64d8
Hacepimennsiiinap
TBepaoe teno. Kpucramnmueckue u
4 aMmopdHbIe Tena. AHU3OTPOIHUS bubmmoreka [JOK

CBOMCTB KpucTaiioB. JXKuakue
KPHUCTAJLIBL.

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CoBpeMeHHbIEMaTepUaIbl

IInaBneHue u KpucCTallin3anus.

bu6nuoreka [IOK

43 VY nenbHas TEIOTa MIaBICHUSI.
ACABHT TEILIOTA HIABICHIA https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubnmoreka [IOK
4 |y 0
PaBHEHHCTCIIOBOTODATaNCa https://m.edsoo.ru/ff0c6820
DnekTpu3anys Tell. DICKTPHYSCKUN
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmmorexa [TOK
PAL. 8 p https://m.edsoo.ru/ff0c6bec
3apsIoB
[IpoBOTHHMKH, TUAIEKTPUKH U
46 n(f)n MPOBOJHUKHU 3a1<(I))H bubmorexa HOK
YHPOBOA ' https://m.edsoo.ru/ff0c6bce
COXPAaHEHUS MEKTPUIECKOTO 3apsia
B3aumozencTBue 3apsa0B. 3aKoH
47 Kysona. ToueuHbIH DIEKTPUYCCKAN bubmorexa HOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpspk€HHOCTB AIIEKTPUYECKOTO
4g | Mo [TpuHumn cynepno3suuuu bu6mmoreka [IOK
JIEKTPHUYECKUX TIOJICH. https://m.edsoo.ru/ff0c6df2
JIMHUMHATIPSKEHHOCTH
Pabota cuit 3IeKTpOCTaTHIECKOTO
49 noss. [lorenuman bubmorexa HOK
) At https://m.edsoo.ru/ff0c6£00
PaznocTenioTeHIManoB
[TpOBOMHKMKY U AUAJICKTPHUKHU B
50 3J1peKT OCTaTHYECKOM nolee bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JM3eKTprudecKasiimpOHUIIAeMOCTh
. bubmuoreka [JOK
51 OnekrpoemMkocTh. KoHneHcaTo
p A p https://m.edsoo.ru/ff0c7126
52 | DneKkTpoeMKOCTb IIOCKOTO bu6muoteka [IOK



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

KOHJIEHCAaTopa. DHeprus
3apsHDKEHHOI0 KOHJIEHCAaTopa

https://m.edsoo.ru/ff0c72¢0

53

JIaGopartophas pabota "M3mepenue
AJEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmnapara, CTpyWHOTO MPUHTEPA.
DneKTpocTaTHYeCKas3aIInTa.
3a3eMIICHUEIEKTPOIIPUOOPOB

55

DIIEKTPUYECKUH TOK, YCIOBHUA €T0
cyniectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hampsixenue.
CornpoTuBieHue.

3axkoHOMa istyyacTKalenu

56

[TocnenoBarensHOE, TAapaIIEIBHOE,
CMEIIIaHHOE COEAMHEHUE
npoBoAHKUKOB. JlaboparopHaspabora
«3yueHnecMenanHOr0COeTUHEHHS
PE3UCTOPOBY

0.5

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIHOCTH
3JIEKTPUYECKOTO TOKA.
3akon/lxoyns-Jlenua

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

58

3axon Oma 11 IOJIHOH
(3aMKHYTOM) JIEKTPHUECKOM IIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTtopHas pabota «3mepenue
OJ1C uctoyHrKa TOKa U €ro
BHYTPEHHETO COMPOTHUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblii ypok. KonTpoiabHas

but6mmoreka [{OK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

pabora 1o Teme
"DnexTpoauHaMuka’ /
Bceepocculickas npoepoyHas
pabora

https://m.edsoo.ru/ff0c8c56

O60061maromuil ypok
«INEKTPOIUHAMHKAY /

bubmuoreka [JOK

60 Bcepoccuiickas npoBepodHas https://m.edsoo.ru/ff0c88be
pabota
DneKTpOHHAas POBOIUMOCTb

61 TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIPOTHUBIIEHUS] METAJIIIOB OT
Temreparypbl. CBEpXIIPOBOAMMOCTh

2 DJEKTPUYECKUU TOK B BaKyyMe.

CBoMCTBa AIIEKTPOHHBIX MTyYKOB
[TorynpoBOIHUKH, UX COOCTBEHHAS

63 U IIPUMECHAs TPOBOIUMOCTb. bubmuoteka [{IOK
CBoucTBap—n-Tepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoiHUKOBBIE TPUOOPHI
DJIEKTPUYECKUHU TOK B pACTBOPAX U

G4 | DAcTIaBax SIEKTPONHTOB. bub6mmoreka [IOK
DIEeKTPOTUTHYECKAS TUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUU TOK B Ta3ax.

65 CaMOCTOSTEIbHBIN U bubmmoreka [JOK
HECaMOCTOSTEIBLHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuueckue mpruOopsl U

66 | yCTpOMCTBa M UX MPAKTUYECKOE bubmmorexa [TOK

IIPUMEHEHHUE.

https://m.edsoo.ru/ff0c86fc



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

[IpaBunarexHUKNOE30MACHOCTH

KonTponbHas pabota mo Teme
«Inexkrpocraruka. [locTossHHbBIN

bubmmoreka [JOK

67 3neKTpuuecKkuii ToK. Toku B ! https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»
68 PesepBHrIit ypok. O600maromuii | bu6mmoteka [{IOK
ypok 1o temaM 10 kinacca https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne KosaunyecTBouyacon
1| Temaypoka Bee | KoHTposbHbIe Mpakrauecikue Matauzyu | IjexkTpoHHblenu(poBbIe0Opa3oBaT
/ eHus eJIbHbIepecypchl
i ro padoTbI padoTbI
[TocTossHHBIE MATHUTHI U UX
B3auMO/IeicTBUE. MarHuTHOE
nosie. Bektop MarHuTHOM 1 bubmmorexa [IOK
https://m.eds00.ru/ff0c9778
WHIYKIUH.
JIMHUMMAarHU THOUMHAYKIIUH
MaruuTHoO€ noJie MPOBOIHUKA
¢ TokoM. OmbIT DpcTena. | bubnmoreka [JOK
B3anmopeiicTBre mpOBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGoparopnas pabota
((I/ISyf)IeHI/IIZE MaFII){I/ITHOI‘O 0JIAA 1 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JlelicTBME€ MarHUTHOTO I10JIs Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awriepa. Jlaboparopnas pabota | | bubnmnoreka [JOK
«HccnenoBanue qeCTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM
JlelicTBME€ MarHUTHOTO I10JIS Ha
JBUKYIIYIOCS 3apsKEHHYIO | bub6nuoreka LIOK
yactuiyy. Cuna Jlopenia. https://m.edsoo.ru/ff0c9df4
Pa6ota cuiet Jlopenna



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

DJIIeKTpOMarHuTHasE MHIYKIIHS.
[ToTok BekTOpa MAarHUTHOM
1503010790070, 0RE 1 (OR71391479117178
3aKOH JIEKTPOMAarHUTHOM
unaykuuu Papazaes

Jlabopartopnas pabota
«HUccnenoBanue sBIeHUS
AJIEKTPOMATrHUTHON MHTYKIIHI)

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

NHnyKTUBHOCTB. SIBICHUE
camounaykiuu. SJ1C
CaMOMHIYKITUH. DHEPTUS
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM.
DIEeKTPOMarHUTHOCTIONE

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

TexHnueckue yCTporuCcTBa U UX
IIPUMEHEHNE: TOCTOSIHHBIE
MarHMThl, 3JI€KTPOMarHuThI,
AJIEKTPOJIBUraTElIb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTHUL, UHAYKIMOHHAS [1€Yb

10

O06o0maromuii ypok
«MarautHoe noie.
DneKTpOMarHuTHAS MHIYKITHS

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas padora mo Teme
«MaruurtHoe noste.
:‘)J'ICKTpOMaFHI/ITHaHI/IH)IYKIII/Iﬂ»

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

12

CB00OO/IHBIE MEXaHUUECKUE
Kosiebanus. ['apMoHnUYecKue
KoseOaHus. YpaBHEHUE

bu6nunoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIECOaHM.
[IpeBpatienue sHepruu

13

JlaGopatopHas pabota
«HccnenoBanre 3aBUCUMOCTH
MIEPHOA MAJIBIX KOJICOAHHIA
rpy3a Ha HATH OT JUTHHBI HUTH
U Macchbl Tpy3a»

14

KosebatenbHBIN KOHTYD.
CBoOoaHbIE
3HeKTpOMaFHHTHBI€ KOJIe6aHI/ISI
B HJI€aJbHOM KOJIEOATEIHLHOM
KOHTYpE.
AHaJ'IOFI/ISIMe)K)IYMeXElHI/I‘IeCKI/I
MH H
3JIEKTPOMAarHUTHBIMHUKOJICOaHU
SIMU

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHECHHS YHEPTUHU B
UjieaIbHOM KOJIe0aTeIbHOM
KOHTYypE

bubmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusAX. BeIHYKIeHHBIC
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc.
BbIHYKIEHHBICAIEKTPOMArHUT
HBIEKOJI€0aHU

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

17

[TepeMeHHBIN TOK.
CuHyCcOUIAIbHBIA
nepeMeHHbBIH TOK. MOIITHOCTh

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

HIEPEMEHHOTO TOKA.
AMIUTUTYTHOE | JICUCTBYIOIIEE
3HA4YCHHUEC CUJIBI TOKA U
HANPSDKSHHST

18

Tpanchopmarop.
[IpousBoacTBO, nepenaya u
OTpeOIEHUE IIEKTPUUECKOMN
SHEPrUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO
3BOHKA, T€HEepaTopa
MEPEMEHHOTO TOKA, JIMHUI
aJeKTpoIepesad

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

20

DKOJIOrM4eCcKHe PUCKU IIPU
MIPOU3BOJICTBE
anexrposneprun. Kynprypa
UCTIOJIb30BaHUS
AIIEKTPOIHEPTUH B
[IOBCEIHEBHOU KU3HU

21

MexaHn4ecKue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHUs U JUIMHA
BOJHBL. [lonepeunsie n
IIPOJOJILHBIEBOIHBI

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMKOCTB 3ByKa.
BricotaTona. TemOp3ByKa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

SHCKTpOMaFHI/ITHBIe BOJIHBI, UX

bu6nuoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOHMCTBA M CKOPOCTb.
[Tkama’neKTpOMarHU THBIXBOJI
H

https://m.edsoo.ru/ff0ccfe0

[IpuHIIMIIBI paHOCBSA3U U

24 TeneBuaeHus. Pa3Burtue
CpeACTB CBs3U. Pagmonokanus

)5 KoHnTtposnbHas pabota bu6muoreka [IOK
«Konebanus v BOJIHbB https://m.edsoo.ru/ff0cc618
[IpssmonuHenHoOe

26 pacrnpocTpaHEeHHE CBETA B bubmuorexa [JOK
oaHopoaHOM cpeae. ToueuHbli https://m.edsoo.ru/ff0cd350
UCTOYHMK cBeTa. JIyu cBera
OTpakeHue cBeTa. 3aKOHbI

7 oTpaxkeHus cBeta. [locTpoenue bu6muoreka [{IOK
HU300paKEeHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomnenue ceera. IlonHoe

)% BHYTpPEHHEE OTPa’KEHUE. bubnmnorexka [JOK
[IpenenbHBIN yToJ MOJHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
JlaGoparopnas pabota

29 «M3Mepenue nokasares Bubmrorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIIEHUS CTEKIIa»
JIunzel. [Toctpoenue

30 M300paKeHHi B TUH3E. bubnuorexa [JOK
®opMyia TOHKOU JIUH3BI. https://m.edsoo.ru/ff0cddle
VYBenuueHue JTMH3bI

31 Jlabopartopnas pabota



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanne CBOMCTB
M300paKCHUH B JIMH3AX)

Hucnepcus cBeta. ClioxKHBIM
cocraB Oenoro ceta. L[Ber.

32 Jlaboparopuas padoTa
«Habmonenne qucrepcuun
CBETa»
Nurepdepenuns ceera.

33 I[H(bpr;(iuiﬂ CBeTa. bubmorexa [JOK

.. https://m.edsoo.ru/ff0ced22

JudpaxuuonHas pemeérka

34 ITonepedHOCTH CBETOBBIX BOJIH. bubnunoreka IIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpuOOPHI U

35 YCTPOMCTBA U YCIIOBUS UX
0€301MacHOr0 MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHUKH. bu6nuoreka [JOK
[TocTynathl crieuagTbHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHHOCTU
OTHOCUTENHHOCTH

37 OJTHOBPEMEHHOCTH. bu6muoteka [IOK
3ameyieHre BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpAIllEHUE JITTUHBI
DHeprus U UMITYJIbC

13 PENSATUBUCTCKON YaCTHUIIBL. bubnuorexa [JOK
CBs13b Macchl C SHEPTHEH U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHNOKOs

39 KonTponbaas pabota «OnrTuka. bubmuorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI CIELIMATILHOM TeOpun
OTHOCHUTEJIEHOCTH»

https://m.edsoo.ru/ffOcf610

®otonsl. ®opmyiia [1nanka.

bubmorexa [JOK

40
DHeprus 1 UMIyJIsC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE EuG 1OK

HOJIHOTEKA

41 .0 A.T.
porospexra. Ombrror https://m.edsoo.ru/ff0cffc4
CroieToBa
3akonsl Gpotordhdexra.

YpaBHeHHe DUHIITEHHA TS
47 (boTorddexTa bubmorexa [JOK
’ https://m.edsoo.ru/ff0d015e
«KpacHasrpanuna»
dboToapdexra
JlaBnenue cBeta. OmbrTel I1. H.
43 TeGenena but6mmoreka [{JOK
AeBd. . https://m.edsoo.ru/ff0d04a6
XHUMHYECKOEICHCTBHUECBETA
TexHuueckue yCTponucTBa u
MPaKTUYECKOE IPUMEHEHUE:

44
¢dorosnemenT, GHoToaaATUHK,
CoJIHEUHas OaTapesi, CBETOIUO
Pemenue 3amau mo teme

45 «ONeMEHTHI KBAaHTOBOM bubmmorexa TIOK

https://m.edsoo.ru/ff0d0302
OIITHUKIY
Mopens atoma ToMcoHa.

46 OmnsiTel Pesepdopaa mo bubnuorexa [JOK
pacCesHUIO 0-4aCTHULL. https://m.edsoo.ru/ff0d091a
[InanerapHas monenpaToma

buo OK
47 [Toctynareibopa uommoreka L1

https://m.edsoo.ru/ff0dOafa



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

N3nydenue u noraonieHue
(hOTOHOB IpH TIEPEX0JIe aTOMa

bu6mmoreka [IOK

48
C OJTHOTO YPOBHS DHEPrUU HA https://m.edsoo.ru/ff0d0afa
JIpyrou. Buaeiciektpos
BoJiHOBBIE CBOMCTBA YaCTHII.

Bouner ne Bpowis.
49 Kopnyck nﬂp HO-BOJTHOBOH Bubnrorexa LIOK
PHyCKyTAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE
OTKpBITHE PATOAKTUBHOCTH.

50 Omnsitel Pe3epdopaa mo bu6muoreka [IOK
OIIpEAECIIEHNUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyYCHUS
CsomcTtBa anb(ha-, bera-,

51 raMma-usnydenus. Bausaue
PaZiO0aKTUBHOCTH Ha )KUBbBIE
OpTraHU3MBbI
OTKpbITHE TIPOTOHA U
HeuTpoHa. M3oTonbl. Anbda-

52 acraji. DJICKTPOHHbBIN U bubmorexa [OK
p o vp https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacra.

'amma-u3nydenue
DHeprus CBA3M HYKJIOHOB B
sanape. SlnepHbie peakimH.
53 ;mi HBII/va eaKTl; ITpoOiieMbl bubnmorexa LIOK
P P p- 1P ’ https://m.edsoo.ru/ff0d1356
MEePCIEKTUBBI, YKOJIOTUYECKUE
aCIIeKTHI SICPHOM YHEPTETUKU
54 DneMeHTapHbIC YaCTHUIIbI. bubmmoreka [JOK

OTkpbITHE TO3UTPOHA. METOIbI

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HaAOJIIOJIEHUS ¥ peruCTpaliu
AIIEMEHTAPHBIX YACTHII.
KpyrasriicTon
«DyHJaMEHTATbHBIEB3aUMO/ICH
ctBusi. EnuHcTBOQM3MUSCKON
KapTUHBIMUPa»

55

Dransl pa3BUTHS ACTPOHOMHUHU.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuu. Bus 3B€31HOTO
Heba. Co3Be3ausi, ipKue
3BE3/Ib], INIAHETHI, UX BHIUMOC
nerxeHue. ConHeyHasicuctema

56

Comnue. ConHeunast
aKTUBHOCTL. ICTOUYHUK
sHepruu CoJiHIa U 3BE3]

57

3BE3bI, UX OCHOBHEBIE
XapaKTePUCTHKH.
3BE3AbITTIABHON
[TOCIE0BATEILHOCTH.
BHyTpeHHee cTpoeHue 3BE3]1.
CoBpeMeHHBIE MPECTABIICHUS
O MPOUCXOXKIACHUH U BOJIOLNN
CoJHIa 1 3B€3

58

Muneunsi [1yTs — Hama
lNanakTuka. Ilonoxenue n
nemwxkenne CoHia B
lNamaktuke. ['anakTuky.
YepHbleIbIphI B s/IpaxrajlakTHK




59

Bcenennas. Pa3z6oeranue
rajnaktuk. Teopus bonbiioro
B3pbIBa.
PenukroBoensiyuyeHue.
MeraranakTuka

60

HepemennsienpobieMpiacTpoH
OMHHU

61

KonrpomnsHas padora
«OJIEMEHTBI aCTPOHOMUH U
acTpOPUNKI»

62

O6o06maromuii ypok. Pomib
(U3HUKYN U aCTPOHOMHUH B
3KOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAJIbHOM
1 ATUYECKOH cdepax

eI TCIIHHOCTH YeI0BeKa

63

O6o06maromuit ypok. Pois u
MeCTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOUI
KapTUHE MHpa

64

O6o0maromuii ypok. Ponib
¢bu3nueckoii Teopun B
¢dbopmupoBaHUn
MPeJCTaBICHUN O (HU3NIECKOM
KapTUHE MHpa

65

O6o0maromuii ypok. Mecto
¢u3nuecKoil KapTHHBI MUpPa B
o0I1IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX




MPEJCTaBICHUN O IPUPOJIE

PesepsHbIil ypok. MaraurHoe
66 noJie. JJIEeKTpOMarHuTHas
MHAYKLIHS

PesepBHbIii ypok. OnTuka.
67 OCHOBBI crielIMaIbHONU TEOPHUH
OTHOCUTEIBLHOCTH

Pesepnsiii ypok. KBanToBas
68 ¢buzuKa. DIEeMEHTHI

aCTPOHOMUU U acTPOPU3IUKU

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Koanposepsiemoropesyabrara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI
OCHOBHOIi 00pa30BaTeILHOI MPOrPaMMBbI CPeTHEro
0011ero o6pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TNpUMEpax pollb U MECTO
¢bu3ukn B (HOPMUPOBAHMH COBPEMEHHOW HAy4YHOU
KapTUHBI MHPA, B PA3BUTUN COBPEMCHHON TEXHHUKH U

TEXHOJIOTUM, B IPAKTUYECKOU EATEILHOCTH JIFOACH

10.2

YuuTeiBaTh  I'pPAaHMIBl NPUMEHEHMS  H3YYEHHBIX
¢u3nyeckux  MoJenel:  MarepuanbHas ~— TOUKa,
MHepIHalbHasl cUCcTeMa OTcuETa, abCOMIOTHO TBEPIOE
TEJNO, WJEaNbHBIM Ta3; MOJAEIN CTPOCHHS TIa30B,
KUIKOCTEN U TBEPIBIX TEJI, TOUYCUHBIN dJIEKTPUYECKUN

3apsaa — Opyu pCICHUN (I)I/I3I/I‘-ICCKI/IX 3aga4

10.3

Pacno3naBate (uzuveckue siBIeHUs (MPOIECCH) U
OOBSCHATP MX HAa OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJIIPHO-KUHETUYECKOH  TEOpUHU  CTPOCHHS
BEIIECTBA U OJJIEKTPOJMHAMUKHU: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE  IPSIMOJIMHEMHOE  JBUXKEHHUE,
cBOOO/IHOE MaJieHue TeJ, JBUKEHHE M0 OKPYKHOCTH,
WHepUHs,  B3auMmojelcTBue  Term;  auddysus,
OpOYHOBCKOE JBUYKEHHE, CTPOCHHE >KUIKOCTEH W
TBEPABIX Tel, W3MEHeHHe o0bémMa Ten Tpu
HarpeBaHuu (OXJaXJIEHHH), TEIJIOBOE pPaBHOBECHE,
HCIapeHue, KOHJIEHCAIlUs, IJIaBJIEHUE,
KpUCTaJUIM3alus, KHUIIEHUE, BJIAXXHOCTh BO3/yXa,
MOBBILIIEHUE [JIABJIICHUSI Ta3a IMpPU €ro HarpeBaHUU B
3aKpPBITOM COCyZA€, CBSA3b MEXKIy MapamMeTpamu
COCTOSIHMSI Ta3a B M30Mpolieccax; JIEKTpU3alus Ted,

B3aMMOJICHCTBHE 3apsA 0B

10.4

OnucelBaTh MEXaHHYECKOE JABVIKCHUC, HCIIOJIb3YyA
(1)I/I3I/ILIGCKI/I€ BCJIIMYHHBI: KOoOpAuHaTa, myThb,
nepeMeneHue, CKOpPOCThb, YCKOPCHHUEC, MacCa TCJia,

CHJia, HMITYJIBC TCIa, KHMHCTHYCCKAas OHCPI'HA,




MOTEHIIMAbHASL DHEPIHs, MeXaHudeckas pabora,
MEXaHUYECKAs] MOIIHOCTD; MPHU ONUCAHUMU MPABUIBLHO
TPaKTOBaTh (U3UYECKUH CMBICI  HCIOIB3YyEMbIX
BEJIMYMH, MX OOO3HAYeHHs] U EJAMHUIIBI, HAXOIUTh
(dbopmynbl, CBA3BIBAIOIIME JIAaHHYIO  (DU3HUYECKYIO

BCJIMYMHY C APYTUMH BCIMYNHAMUA

10.5

OnuceiBaTh M3yYEHHbIE TEIJIOBBIE CBOICTBA TEl U
TEIUIOBbIE  SIBICHUS,  MCIONB3Yd  (hU3HUYECKUe
BCJIIMYMHBI: JABICHHUE Tas3a, TemIeparypa, CpeaHss
KUHETUYECKasd DJHEpPrus XaoTHYECKOro JBHIKCHUSA
MOJIEKYJI, CPEJHEKBaJApPaTU4YHAs CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS »HEprusi, pabora
ra3a, Ko3((UUUEHT IO0JIE3HOTO JEeHCTBUS TEMJIOBOIO
JIBUTaTelisl; MpU ONHCAHUU IPABUIBHO TPAKTOBATh
(GU3NYECKUN CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HAUYE€HUA M EAMHHULBI, HAXOAUTh (POpPMYIIHI,
CBA3BIBAIOIME JAHHYIO (DU3MUECKYI0 BEIWYHMHY C

APYTrdMH BECIIMYHUHAM

10.6

OnuchiBaTh U3y4YEHHbIE HJIEKTPUUYECKUE CBOMCTBA
BELIECTBA U DJIEKTPUYECKHE SIBJICHUS (IIPOLECCHI),
UCTIONB3YSd (PU3UYECKUE BEITUYMHBI DICKTPUUECCKUN
3apsf, JJIEKTPUYECKOE II0JIe, HANpsSHKEHHOCTH IO,
MOTEHIMAJ, Pa3HOCTh MOTEHLMAJIOB; NPH ONUCAHUU
MpaBWIbHO  TpakToOBaThb  (DU3MUECKUH  CMBICIT
UCTIOJNBb3YEMBIX  BEJIMYUH, HMX O00O03HAUeHUS U
€IMHUIIBl;  yKa3biBaThb (OpPMYJIbl, CBSA3BIBAIOIINE
JAHHYI0  (U3UYECKYI0 BEIMYMHY C  JIpYTMMHU

BEiInM4YnHaMun

10.7

aHAJTM3UPOBATh (U3MUECKUE TPOIECCHl W SBICHUS,
UCTIONB3Ysl (PU3MYECKHe 3aKOHBI U MPHUHIUIIBI: 3aKOH
BcemupHoro tarorenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPAaHEHHUSI MEXAHWYECKOM DJHEPIruH, 3aKOH
COXpAHEHUS UMITYJIbCA, IPUHIHUII CYNEPHO3ULIMHU CHJT,
NPUHIIMI ~ PABHOINPABUS  MHEPUHAIBHBIX  CHCTEM
OTCUETa; MOJIEKYJIIPHO-KUHETUYECKY IO TEOPHUIO
CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBA3b CPEIHEH
KUHETHUYECKON  DHEPruM  TEIUIOBOTO  JABHUKCHUS

MOJIEKYJI C a0COIIOTHOM TeMIepaTypoil, MepBbIil 3aKOH




TEPMOJAMHAMMKH; 3aKOH COXPAHEHMsI IEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu  3TOM  pasnnyarb
CIIOBECHYIO (OpMYIHPOBKY 3aKOHa, ero
MaTeMaTU4YECKOE BBIPA)KEHUE U YCJIOBUS (IpaHMLIbI,

00J1aCTH) MPUMEHHUMOCTH

10.8

OOBACHATh OCHOBHBIE NPHUHLMIIBI ACHCTBUS MAallIMH,
npuOOpOB M TEXHUYECKUX YCTPOMCTB; pa3nuyaTh
ycnoBus ~ MX ~ 0O€30MacHOro  WUCIOJNb30BAaHUS B

HOBCGHH@BHOﬁ KHN3HU

10.9

BBIMONHATE ~ DKCHEPUMEHTBI [0  HCCJICIOBAHUIO
(bU3MYECKHX SIBICHUI M MTPOIIECCOB C MCIOIb30BaHHEM
IpsAMBIX W KOCBCHHBIX I/I3M€p€HI/II\/'I; npu 3STOM
dbopmynmupoBath mpobremy (3amady) W THIIOTE3Y
y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPETIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OIMBIT U

(hopmynupOBaTh BHIBOIBI

10.10

OcymecTBisATh NpsIMBIE U KOCBEHHBIE HM3MEpPEHUS
¢u3n4YecKkux  BEIWYMH; TpPH  ITOM  BHIOWMpATh
ONTUMANIBHBIA CIOCOO HM3MEpEeHHs U HCIOJIb30BATh
W3BECTHBIE METO/bI OLICHKH MOTPEUTHOCTEN

U3MEpPEHHI

10.11

HccnenoBaTh 3aBUCUMOCTH  MeXIy (DU3HYECKUMU
BEJINYMHAMHU C MCIOJB30BAHUEM IPSMBIX U3MEPEHUU;
IPU 3TOM KOHCTPYHPOBATh yCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYECHHOH 3aBHUCUMOCTH (U3UUECKUX
BEJIMYMH B BUAE TaONMLl U rpaduKoOB, JeIaTh BHIBObI

10 pe3yJIbTaTaM UCCIIEJOBAHUS

10.12

CoOmrogaTe mpaBmiia  0€30MAacHOrO  TpyJda IpH
MPOBEACHUU HCCJICIOBAaHUM B paMKax y4eOHOro
IKCIIEPUMEHTA, y4e0HO-HUCCIIeI0BATEIbCKON u
MPOCKTHOM  JIEATENBHOCTH €  KCIOJb30BaHHEM
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaDOPaTOPHOTO

o0opy10BaHUSA

10.13

Pemarr pacu€THBIE 3amauM ¢ SIBHO  3aJaHHOMN
(busnueckoil  MOJENbI0, HCMONB3YyS  (pu3mdeckue
3aKOHBI W TPHHIIUIBI; HA OCHOBE aHalHM3a YCIOBHS
3aJaud  BBHIOMpATh (U3UYECKYIO MOJCITb, BBIIEIAThH

¢u3nueckue BeMMYUHBI U (OPMYIIbI, HEOOXOIUMBIE




U1 €€ penieHus, MPOBOJAUTHh PacU€Thl U OIEHUBATh
pPETBHOCTh TOJYYEHHOTO 3HAa4YeHHsS (HU3HUECKON

BCIINYHNHBI

10.14

Pemrate KauUE€CTBCHHBIC 3aJaydyu: BBICTPAanNBATh
JIOTUYECKHU HEMPOTUBOPEUYHBYIO LENOYKY
pacCyXKJI€HHII C OMOpOMl Ha H3YyYEHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU 1 CI)I/ISI/I‘-IGCKI/IG SIBJICHUA

10.15

Wcnonb3oBaTh mpH  pelIeHWH Yy4eOHBIX  3ajaay
COBpEMEHHBIE HMH()OPMAIIMOHHBIE TEXHOJIOTUH IS
IIOMCKA, CTPYKTYpUpPOBaHMs, HWHTEPIPETALMU U
NpPEJCTaBICHU Y4eOHOH U  Hay4YHO-TIOIMYJISIpHOU
uH(popmManuu, MOJTy4YE€HHOM u3 pa3IMyYHbIX
HCTOYHUKOB; KPUTHYECKH aHAJIN3UPOBATh

NoJIyyaeMmyto HH(opMaIuo

10.16

IIpuBoguTe mpuUMEpB  BKJIaJa  POCCUUCKUX H
3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE IPOLECCOB OKPYXKAIOLIEro MHpa, B

Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBaTth TeopeTHueckue 3HaHHUS MO (U3HMKE B
MTOBCETHEBHOM KU3HH ISt obecrieueHHs
0e30macHOCTH Tpu OOpalleHuu ¢ mnpudopamu u
TEXHUYECKUMHU  YCTpOHCTBaMH, [  COXpaHEHHUs
300pOBbSI M COOJIONEHHWS HOPM 3KOJIOTHYECKOTO

MOBE/ICHUS B OKPYIKAIOLIEH Ccpelie

10.18

PaGorate B Tpymme C BBINOJIHEHHWEM pa3IMYHBIX
COLMAJBHBIX pOJIEH, MIaHUPOBATh PadOTy TPYIIIH,
palMoHaIbHO  paclpelneisTh  O0S3aHHOCTH U
[JIAHUPOBATh  JEATEIBHOCTH B HECTaHIAPTHBIX
CUTYyalHsIX, al€KBaTHO OLICHUBATh BKJIAJl KAXKJIOTO W3
Y4aCTHUKOB TPYINIBbl B PELICHUE PacCMaTPUBAEMOU

poOJIeMBbI

11 KIIACC

Koanposepsiemorope3syJsibtaTta

IIposepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHUS
OCHOBHOI 00pa30BaTEJILHOI NIPOrPAMMBI CPEAHEr0
001ero o6pa3oBaHus




JleMoHCTpUpOBaTh Ha TMpUMEpPaxX poidb U MECTO
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHOW HAy4dyHOU
KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHHUKH U
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIHbHOCTH JIFOAEH,

LEJI0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

Y4YuThIBaTh  TI'PaHULIBl NPUMECHEHHS  HM3YYEHHBIX
GU3NYEeCKUX MOJENeH: TOYEHHBIH SJIEKTPUICCKUN
3apsn, SACpHas MOJENb aToMa, HYKJIOHHAas MOJEIb

ATOMHOTI'O sAapa IMpru pCIICHHUN (I)I/IBI/ILIGCKI/IX 3aJa4

11.3

Pacno3HaBath (Qusnueckue sBIeHHUS (TPOLIECCH) U
OOBSCHSTH MX Ha OCHOBE 3aKOHOB DJICKTPOJHHAMHKH U
KBaHTOBOW (DM3UKH: DIIEKTPHUECKAs MPOBOIUMOCTD,
TEIJIOBOE,  CBETOBOE,  XMMHUYECKOE, MarHUTHOE
JIecTBUS ~ TOKa,  B3aUMOJACWCTBHE  MAarHuTOB,
AIIEKTPOMArHUTHAsE MHAYKIHS, IEHCTBUE MarHUTHOTO
MOJISl Ha TPOBOJHHUK C TOKOM M JBWDKYIIUHCS 3apsi,
3JIEKTPOMArHUTHBIE KosieOaHus u BOJIHBI,
IPSIMOJIMHEIHOE paclpOCTpaHEHUE CBETa, OTPaKEHUE,
npenoMiieHue,  uHTepdepeHuus, audpakmus wu
TOJISIPU3ALINS CBETa, JICTICPCHS CBeETa,
¢dorosnexTpuueckuii 3¢ ekt (porodaddekr), ceeToBoe
JlaBlieHUE, BO3HHUKHOBEHHE JIMHEWYAaTOro CIEKTpa
aToMa BOJIOPO/IA, €CTECTBEHHAsi W HCKYCCTBEHHAs

PaAOaKTUBHOCTD

11.4

OnuceiBaTh W3y4YEeHHbIE CBOMCTBA BEIIIECTBA
(amekTpuuecKue, MarHuTHEIC, OIITHYCCKUE,
3JEKTPUUYECKYI0 TPOBOJUMOCTh PA3JIMYHBIX Cpell) U
3JICKTPOMArHUTHBIE SIBJICHUS (IIPOIECCHI), MCTIOIB3YS
(bu3MYecCKre BEIMYMHBL: DJICKTPUUECKHUHN 3apsjl, CHiia
TOKa, DJIEKTPUUECKOE HAaIpsDKEHUE, JIIEKTPUUECKOe
CONpPOTHUBIIEHUE, pa3HOCTh noTteHuuano, JC,
paboTra TOKa, HMHIYKIHMS MarHUTHOTO TIOJS, CHJIa
Awmmepa, cuna JlopeHna, WHIYKTUBHOCTh KATYIIKH,
SHEPTUsl DJIEKTPUUECKOTO W MArHUTHOTO TIOJIEH,
MeproJ; W YacToTa KoiebaHuil B KoyeOaTeIbHOM
KOHType, 3apsJ W Ccuhja TOKa B  IIpolecce
TapMOHMYECKUX  JJICKTPOMAarHUTHBIX  KOJIeOaHMIA,

(hOKyCHOE PacCTOSTHUE W ONTHYECKAs CHJIA JIMH3BI; TIPH




OTHMCAHUU MPABWIBHO TPAKTOBATH (DU3UUECKUN CMBICI
WCIIOJIb3YEMBbIX ~ BEJIMYWH, WX O0O3HAYCHUS U
€IMHUIIBI; YKa3biBaTb  (OPMYJBI,  CBSI3BIBAIOIINE
JaHHY!0  (U3WYECKYH0  BEIMYMHY C  JIPYTUMHU

BEiIM4YnHaMun

11.5

OnuceiBaTh M3y4YECHHBIE KBAHTOBBIE SBICHUS H
MPOLIECCHl, HMCHOJB3Yysl  (PU3NYECKHE  BEJIUYUHBI:
CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, SHEPIUs M MUMILYJIbC (OTOHA, MEPUOJ
noJlypacnaza, SHEpPrus CBSA3M ATOMHBIX sI€p; IpH
ONMHMCAaHWU TPABWIBHO TPAKTOBaTh  (U3HUECKUN
CMBICJ HCIOJb3yEeMbIX BEIWYHH, UX O00O3HAYEHHUS U
€AMHHULBI;, yKa3biBaTh (OPMYIbI, CBSA3BIBAIOIINE
JaHHYI0  (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMH, BBIUUCIATH 3HAYCHHE (PU3UUIECKOU

BCIIMYHHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOIECCHl W SIBICHUS,
UCTONB3Ysl (PU3MUECKHE 3aKOHBI U MPUHIMUIIBI: 3aKOH
OmMa, 3aKOHBI TOCJIEI0BATEIBHOIO W MapajuieIbHOTO
COEMHEHHS MPOBOJHUKOB, 3aKOoH J[xoynsa — JleHua,
3aKOH 3J€KTPOMArHUTHOM WHIYKIIAH, 3aKOH
MPSIMOJIUHEHOTO PACIpPOCTPaHEHHUsI CBETa, 3aKOHBI
OTpa)XEHUs CBETa, 3aKOHBI TPEJTOMIICHHSI CBETa,
ypaBHeHHe OHHIITEeWHa a1 ¢orodpdekra, 3aKoH
COXpaHEHHUsI PHEPTUM, 3aKOH COXPAHEHMS UMITYJIbCa,
3aKOH COXpaHEHUs JJIEKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHHUsI MAacCOBOTO 4YHCJa, NOCTynarsl bopa,
3aKOH  PaJMOAKTUBHOTO  pacmajga; Mpd  ITOM
paznuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKoe BBIPAKEHHE U YCNOBUS (TpaHUIIBI,

00J1acTH) MPUMEHUMOCTH

11.7

Or[pez[eJme HaIpaBJICHUC BCKTOpa HHAYKIOUN
MAargomTHOroO 110Jidi MpPOBOAHHMKA C TOKOM, CHIIBI

Awmrniepa u cuinbl JlopeHua

11.8

CTpouTh W OIMCHIBaTh H300pa)KCHHE, CO3J1aBaeMoe

IIJIOCKUM 3€pKaJIOM, TOHKOM JINH30U

11.9

BrmmoaaaTe 9KCIICPUMCHTBI Io HUCCICIOBAaHHUIO

(1)I/I3I/I‘-IGCKI/IX SIBIICHUM U mponeccoB € UCIOJIB30BAHUCM




IpsAMBIX HW  KOCBCHHBIX I/ISMepeHI/IfI; npu 3STOM
dbopmymupoBath mpobremy (3amady) W THIIOTE3y
y4eOHOTO JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPETIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OIMBIT U

(hopmMynupOBaTh BHIBOIBI

11.10

OcymiecTBisATh NpsIMBIE U KOCBEHHBIE HM3MEPEHUS
¢u3nvYecKkux  BEIMYMH; TpH  ITOM  BHIOWMpATh
ONTUMAJIBHBIA CIIOCOO HM3MEpeHHs] U HCIOJIb30BATh
W3BECTHBIE METO/bI OLICHKH MOTPEUTHOCTEN

U3MEpPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH C
HCIIOJIB30BAHUEM MPSAMBIX HM3MEpPEHUI; IpU ITOM
KOHCTPYHUPOBAThH YCTaHOBKY, ¢uKcupoBathb
pe3yabTaThl MOJYYECHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUjAE TaONMIl U rpaduKoOB, JeIaTh BHIBObI

10 pe3yJIbTaTaM UCCIIEJOBAHUS

11.12

CoOmomaTe mpaBuia 0Oe30macHOro Tpyjaa IIpHU
MPOBEICHUN MCCIEIOBAHUNH B paMKax y4eOHOTO
IKCTIEPUMEHTa,  Y4eOHO-HCCIIEeOBATEeIbCKON |
MPOCKTHOW  JCSATEIBHOCTH C  HUCIOJb30BaHHUEM
W3MEpPUTENbHBIX  YCTPOHUCTB ®  1a00OpPaToOpHOTO

00opy0BaHUS

11.13

Pemars pacu€tHble 3amauM  C  SIBHO  33JaHHOMN
¢usnueckol  MOJENbIO, HCIONb3ysd  (pu3ndeckue
3aKOHBl M IPHUHLMIIBI; HA OCHOBE aHalIM3a YCIOBHS
3aJa4yn BbIOMpaTh (DU3NYECKYI0 MOJEIb, BBIIEIAThH
¢u3nyeckre BeIMYUMHBI U (OPMYJIbI, HEOOXOIUMBIE
JUls €€ pelIeHMs], IPOBOAUTH PACUETHI U OLEHUBATh
pearbHOCTh  MOJIYYEHHOTO 3HAaueHHs (PU3UUECKOM

BCJIIMYHUHBI

11.14

PemaTtp  kauecTBeHHBIE  3aJaud:  BBICTpauBaTh
JIOTUYECKHU HEMPOTUBOPEUHUBYIO LENOYKY
paccyXIeHHii ¢ ONnopol Ha W3yYCHHbIE 3aKOHBI,

3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IQ SABJICHUA

11.15

Hcnonp3oBaTe mpH  pemieHMH  y4eOHBIX — 3ajad
COBpEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYpUpPOBAHUS, HWHTEPHPETALHH U

MpeiCTaBiICHUs] y4yeOHOW M HAyYHO-NOMYJISPHOMN




uH(popmManuu, MTOJIyYEHHON u3 pa3INYHBIX
HACTOYHUKOB; KPUTHYECKH aHaJIU3UPOBATh

NoJIyyaeMyto HHpopMaruo

11.16

OOBSICHATH NPUHIUIBI ACHCTBHUS MAaIINH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3inyaTb YCIOBUA HX

0€30IaCHOTO MCITOIL30BaHMs B HOBCG,Z[HeBHOI\/'I KHU3HHU

11.17

[IpuBoauTe mpuMepsl  BKJIaga  POCCHMCKMX U
3apyOexHbIX y4EHBIX-(U3UKOB B pa3BUTHE HAyKH, B
OOBSICHEHHE TPOLECCOB OKPYKAIOUIETO MHpPa, B

Pa3BUTHUC TCXHUKU U TEXHOJIOT Uit

11.18

Hcnonb30BaTh TeOopeTHUYECKHE 3HAHHS MO (U3HMKE B
TTOBCETHEBHOM KU3HU TUTST obecrieyeHus
0e30macHOCTH TpHU OOpallleHHH ¢ TpudopamMu U
TEXHUYCCKUMU YCTpOﬁCTBaMH, JJISA COXPaHCHUA
3II0pOBbSI M COONIONEHHUS HOPM JKOJIOTUYECKOTO

MOBE/ICHUS B OKpYXKAIOIIeH cpenie

11.19

PaGotath B Tpymme C BBINOJHEHUEM Pa3IHYHBIX
COLIMANIBHBIX POJIeH, IUIAHUPOBATh PabOTy TPYMIIHI,
palroHaIbHO pacrnpenensTh 00s13aHHOCTH "
IUTAaHUPOBATh  JACSATENBHOCT B HECTAHJAPTHBIX
CUTYyaIlMsIX, aJIEKBaTHO OIICHMBATh BKIAJ KaXKJIOTO U3
YYaCTHUKOB TPYMIbI B pEIICHHE paccMaTpUBaeMOil

pOoOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Koapa3s
aejia

Koanposepsiemoro
3JIeMEHTa

IIpoBepsieMbIe31eMEHTHICOACPKAHUS

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka o mpupone. Hayunele MeTonsl
MIO3HAHUA OKpYyXkaromero mupa. Ponb skcnepuMeHTa
U TEOpUM B IIPOLECCE IIO3HAHMSA  INPUPOJIBI.

DKCcrepuMeHT B pu3uke

1.2

MopenupoBanue GU3HUECKUX SBJICHUN U MPOIIECCOB.
Hayunble runorespl. @u3n4ecKre 3aKOHbI U TEOPHUH.
I'panunpl  MpUMEHHUMOCTH  (U3HYECKUX 3aKOHOB.
[Mpuntun cootBercTBUst. Ponmb u Mecto ¢usuku B
(hOpMHUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI

MUpa, B IPAKTUUECKON AEITEIbHOCTH JIIOAEH

MEXAHUKA

2.1

###ParH#KITHEMATUKA

2.1.1

MexaHu4deckoe JABHIKCHUC. OTHOCUTENBHOCTh
MEXaHHYCCKOT'O JABHOKCHUA. CucremaorcuéTa.

Tpaexkropus

[lepememnienue, CKOpOCTh  (CpemHSII  CKOPOCTh,
MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE MaTepHaTbHOU
TOYKH, UX MPOEKIHMH HA OCU CUCTEMBbl KOOpJWHAT.

CrnoxeHuenepeMelieHU U CI10KEHUECKOPOCTEN

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPsIMOJUHEIHOE
nBkeHue. I'paguku  3aBUCUMOCTH  KOOpJMHAT,
CKOPOCTH, YCKOpEHHUs, NYyTH U NEepeMEeLICHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHU

CBoOoaHoe magieHre. Y CKopeHue CBOOOTHOTO

naacHus

KpHBOJ'IHHCfIHOG JABHOKCHUC. PaBHOMCpHoe JABUKCHUC

MaTepHAITbHOMN TOYKH o OKPYKHOCTH.




VYTIII0BasICKOPOCTh, JUHEHHAACKOPOCTh. Ilepuon wu

qacToTa. L[eHTpOCTpeMI/ITeJIbHOGYCKOpeHI/Ie

Texaudeckue YCTpOﬁCTBaZ CIILAOMETP, HABUKCHUC

CHapsAOd0B, LHCIIHBIC U pCMCHHBIC IICPEaAavYn

[TpakTudyeckne paboThl. V3MepeHHe MIHOBEHHOM
ckopoctu. HMccnegoBaHWe COOTHOIICHHS MEXIY
MyTAMH, POUJICHHBIMHU TEJIOM 32 IMOCJIEA0BATEIbHBIC
paBHBIE MIPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JIBIDKCHUU c HaJaJbHOU
CKOpPOCTBIO, paBHOW HyJ0. M3ydeHue ABUKEHUS
mapuka B BSI3KOM XUAKOCTH. M3ydyeHue IBHKEHUSA

TCJa, 6p0H_IeHHOFO TOPpU30HTAJIBHO

2.2

#H#HPar## IMHAMUKA

2.2.1

[Tpunun otHocurenbHOCTH ["anunes. [lepBeiil 3akoH

Hprorona. MHeprmanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cuil

223

Bropoii 3akoH HeroToHa ay1si MaTepuanibHON TOYKHU B
MHEpLHAIbHON cUCTEME oTcuéra (1CO).

TperuiizakoHHbI0OTOHAITIAMATEpHATBEHBIXTOUEK

224

3akoH BCCMHUPHOI'O TATOTCHUA. Cuma TsDKeCTH.

I[TepBast KocMHu4ecKast CKOpocTh. Bec Terna

225

Cunaynpyroctu. 3akonl yka

2.2.6

Cuna Ttpenua. Cyxoe TpeHue. Cuia TpeHUS
CKOJIBKEHHUSI U cuia TpeHus mokos. KosddunueHnt
TpeHusi. Cusa CONpOTHBIICHUS NIPU JIBUKECHUU TeNa B

KHUIKOCTH HUJIN Ia3€

2.2.7

[locrynatenbHOE W BpaulaTelbHOE  JABM)KEHHE

abCoIOTHO TBEPOTO TeIa

2.2.8

MOMEHT CUJIbI OTHOCHUTEIBHO OCHU BpalllCHUs. IIneuo

cwibl. YcioBus paBHoBecus TBEpaoro tena B UCO

229

TexHuueckue ycTpoNCTBA: MOIAUIMIIHUKH, BUKECHHE

HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTrueckue paboThl. M3ydyeHne aBrKeHUs Opycka

0O HAKJIOHHOM  IUIOCKOCTH  1OJ  JEHUCTBUEM




HecKobkux cuil. MccnenoBaHue 3aBUCHMOCTH CHII
yOpPYyTrOCTH, BO3HHKAIOUIMX B jaedopmupyemoit
NpYXUHE U PE3UHOBOM 00paslie, OT BEIUYMHBI HX
nedopMmanuu.
HccnenoBanueycnoBruiipaBHOBECHATBEPIOTOTENA,

HMCIOLICTOOCHBPAILICHHU A

###HPari##3AKOHDBI COXPAHEHN B MEXAHUKE

Nmnynsce MaTepHalbHON TOYKH, CUCTEMBI
2.3.1 MaTepualbHBIX TOYEK. MIMITynbC CHUIBI U U3MEHEHHE
UMIIyJbca Tena
35 3aKkoH COXpaHEHUS UMITYyJIbCa B HCO.
o PeakTuBHOEBIKEHNE
233 PaboTacumsl
234 MOIHOCTBCHUIIBI
35 Kunetnueckass 9SHeprust MaTepUAJIbHOM  TOYKH.
o TeopeMa 0 KHHETHYECKON YHEPTUH
[TorenumanbHas sHeprus. [loreHnmanbHas sHEprus
36 yHapyro ne(popMHUpPOBaHHON HPY>KUHBI.
23 o [ToreHnmanpHasPHEPTUATENABOINZUIIOBEPXHOCTU3EM
T
[ToreHnuanbHble W HENMOTEHIMAIbHbIE CHIbL. CBA3b
)37 pa®OThl HEMOTEHIHMATBHBIX CHWJI € HW3MEHEHHEM
o MEXaHUYECKOU SHEpPIrun CHUCTEMBI TeJl.
3aKOHCOXpaHEHUSIMEXAaHUYECKOMIHEPTUN
2.3.8 VYupyrue u HeynpyruecToIKHOBEHUS
3.9 TexHuueckue  yCTpOMCTBA:  JIBHJKEHUE  PaKeT,
o BOJIOMET, KOTIEp, MPY>KUHHBINA MTUCTOJIET
[IpakTuueckue padbotel. M3yueHue cBA3M cKopocTel
Ten npu HEYIIPyromM ynape.
2.3.10
HccnenoBaHnecBsI3MpaOdOTHICHITBI C
M3MEHEHHEMMEXaHNUECKOMIHepruuTena
3 MOJIEKVIJISIPHA S ®U3UKA U TEPMO/JIMHAMUKA
- #H#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON




teopun. bpoyHoBckoe  aBmwkenue. Jduddyzus.
XapakTep JBWKEHUS U B3aUMOJECHCTBUS YaCTHULL

BCIICCTBA

Mogenu cTpoeHus ra3oB, JKUAKOCTENW U TBEPIBIX TEI
A OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE JTHUX

MoJelen

Macca MOJIEKYJI. Komungectso BEILECTBA.

[Tocrosnnas ABoraapo

TemoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkanaremneparypllenscus

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOW  TEOPUU  UICAIBHOTO

rasa

AOcomoTHas TeMmeparypa Kak Mepa cpeaHei
KMHETUYECKOM dHEPruu TEIIOBOrO IBUYKEHUS YaCTHULL

rasa. [lIxanaremneparypKensBuna

VpaBuenue Knaneiipona — MennaeneeBa. 3akoH

JanpToHa

I'a30BBIC 3aKOHBI. I/I30HpOI_ICCCBI B WJACAJIBHOM ra3€ C
IOCTOAHHBIM KOJUYCCTBOM BCIICCTBA: H30TCPMA,

n30xopa, n3odapa

TexHudyeckueycTporcTBa: TEpMOMETP, OapoMeTp

3.1.10

[TpakTuyeckue paboTel. i3MepeHne macchl BO3ayxa B
KJIACCHOU KOMHArTe.
HccenenoBaHne3aBUCUMOCTUMEXKAYIAPAMETPAMUCOCT

OSIHUSIPA3pEKEHHOrora3a

3.2

OCHOBbI TEPMOAMHAMUKHU

3.2.1

TepmoanHamMuueckas cucteMa. BHyTpeHHS dHEPrus
TEPMOJMHAMHYECKOW CHUCTEMbI M  CIIOCOOBI €&

HU3MCHCHUA

322

KomnyectBo Temnotel u  pabora. BHyTpeHHSS

QHCPIrusad OJHOATOMHOI'O UICAJIBHOI'O I'a3a

323

Buant TeIJIoNepeIavuu: TETJIOTPOBOIHOCTb,

KOHBEKLHsA, W3IydeHue. TemnoéMKOCTb  Tena.




Yz[eanas[ TEMIOEMKOCTb BE€IICCTBA.

PvaéTKOHI/I‘lCCTBaTeHHOTLIHpI/ITCHJIOHep caayc

324

[lepBelii 3ak0oH TepMoaMHAMUKH. IIpumeHneHue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKUA K H30IPOLIECCAM.

I'padmyeckasuHTepipeTauapadboThIraza

3.2.5

TennoBsie MamuHbL. [[pHHIMUIBI TEHCTBUS TETUIOBBIX
MamwH. [IpeoOpa3oBaHUs JHEPTHH B TEIUIOBBIX
MamHax. Koaddumuent mose3Horo  JaeHCTBUS
(manee — KII) termoBoit mammubl. [{ukn Kapuo u
ero KII

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpatumocThb
MpolieccoB B mpupoje. TemioBble JIBUTATENH.

DKoJI0rH4ecKre MpoOIeMbl TEIIOIHEPTETUKH

3.2.7

TexHudeckne ycCTpOWCTBA: JIBUTaTeilb BHYTPEHHETO

CropaHus, OBITOBOI XOJIOAUJIbHUK, KOHAUITUOHCD

3.2.8

[IpakTuyeckue paboTel. M3mepeHue  ynenbHOM

TEIJIOEMKOCTH

33

###Par#H##AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

ITEPEXO/IbI

[TapooGpa3zoBannie u KoHaeHcanusa. Mcmapenue wu

3.3.1 KUATICHWE. YJenbHas TeIuiota mnapooOpa3oBaHMs.
3aBHCHMOCTb TEMIIEPATYPBI KAIIEHUSI OT JaBJICHUS
335 AOGcCotoTHas U OTHOCHUTENbHAs BIIAXKHOCTh BO3JyXa.
o Hacspiennsiitnap
Teépnoe teno. Kpucrammmueckue u amopdHsie Tena.
333 AHM30TpONIMSL ~ CBOWCTB  KpUCTALIOB.  JKuakwue
kpuctayisl. CoBpeMEHHbIEMAaTEpUaIIbI
334 [InaBneHne m Kpucrammsauus. YJelbHas TEIUIOTa
o mnaBieHust. Cyonmumanus
3.3.5 VYpaBHeHueTEIIIOBOTOOATIaHC CA
TexHuueckue ycTponucTBa: TMrpoMeTp U ICUXPOMETD,
336 KaJIOPUMETP, TEXHOJOTMH IOJYYEHHUS] COBPEMEHHBIX

MarepuajioB, B TOM YHCIC HaHOMATCpHAJIOB, H

HAaHOTCXHOJIOI'NH1




[IpakTuueckue paboTel. M3mepeHue BIaXXHOCTU

3.3.7
BO3yXa
4 SJIEKTPOAMMHAMUKA
#H#HPar##IJIEKTPOCTATUKA
DnekTpu3anusi Tel. DJeKTpudeckuil 3apsa. [Ba Buza
1 AIIEKTPUYECKUX 3apsA0B
4.1.2 IIpoBOHMKY, IUDIIEKTPUKH U MOJIYIPOBOJHUKH
4.13 3aKOHCOXPaHEHUAIEKTPUIECKOro3aps1a
4.14 Bsaumonernictuesapsanos. 3akoHKynona
DneKTpuyecKoe noJe. HanpsxéHnoctb
4.1.5 JJEKTpUYEeCKOro nouss. lIpuHoun cyneprno3unuu.
JluHMK HaNPsHKEHHOCTH JEKTPUUECKOTO 10JIs
Pabora cui snekTpocratudeckoro nois. I[lorennuain.
1o PasnoctenioreHnanos
4.1 IIpoBOgHMKM ¥  JUAJIEKTPUKA B  TOCTOSIHHOM
4.1.7 AJIEKTPUYECKOM moJe.
JIM31eKTprUuecKasIpOHUIIAEMOCTh
OnexTpoéMkocTb. KoHzmeHcaTop. OIEKTPOEMKOCTH
4.1.8 IJIOCKOTO KOHJIEHCaTopa.
OHeprus3apsKeHHONOKOHEHCATOpa
TexHuueckune YCTpOICTBa: ANIEKTPOCKOTI,
AIEKTPOMETP, ANEKTPOCTaTUYECKAs 3aIluTa,
1 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHJEHCATop,
KCEPOKC, CTPYWHBIN TPUHTED
[IpakTuueckue padoTsl. MI3mepeHue 3eKTpoEMKOCTH
110 KOHJIeHcaTopa
#HH#HPar###ITIOCTOSIHHBIN DJIEKTPUYECKHNM TOK. TOKU B
PA3JIMYHbIX CPEJAX
Ycnosus CYLLIECTBOBaHUS IIOCTOSIHHOTO
4.2.1 3JeKTpuuecKkoro Toka. Mcrounuku toka. Cuiia Toka.
42 [TocTOSIHHBIH TOK
422 Hanpspkenne. 3akon Oma 1715 yyacTka Lenu
423 DneKTpuYecKoe COINPOTHBIICHUE. VY nensHoe

COITPOTUBJICHHUEC BECUICCTBA




4.2.4

HOCJ’IGJIOB&TGJ'II)HOC, napajjaCiIbHOC, CMCHOIaHHOC

COCAUHCHHUC ITPOBOJHUKOB

4.2.5

Pabora »snekTpuyeckoro Toka. 3akoH Jxoyms —

Jlenna

4.2.6

MOIIIHOCTBBJICKTPI/I‘-IGCKOI‘OTOKa

4.2.7

anekTpojaBwkymas cwia (manee — DJC) wu
BHYTPCHHEE  CONPOTUBIICHUE HWCTOYHHMKA  TOKa.
3akoHOMa IS TIOJTHOM (3aMKHYTOM)

anekTpuyueckomnenu. Koporkoesampikanue

4.2.8

DNeKTpOHHAsi MPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCUMOCTh  CONPOTUBIICHUS ~ METAIOB  OT

teMmieparypbl. CBEpXIpOBOJUMOCTh

4.2.9

OnexTpuueckuid TOok B Bakyyme. (CBoiicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonnuku. CoOCTBEHHass W IpUMeECHas
MIPOBOAMMOCTh IOJNIyHpOBOAHUKOB. CBoiicTBa p-n

nepexoa. [lomynpoBoHUKOBEIETIPUOOPHI

4.2.11

DneKTpuYecKui TOK B JNEKTPOJIUTAX.

DNEeKTPOIUTHYECKAs JUCCOLUALMS. DIEKTPOIIN3

4.2.12

Onektpuyeckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAaMOCTOSITEIIbHBIN pazpsa.
PaznuunbleTUIIBICAMOCTOATENBHOTOpa3ps/Ia.

Momnuaus. IImazma

4.2.13

TexHUUecKre YCTpOICTBA: aMmIIEpPMETP, BOJBTMETP,
peocTaTt, UCTOYHUKHU TOKA, BJIEKTPOHArpeBaTelbHbIE
puOopHI, JJIEKTPOOCBETUTEIIBHBIE puoopHI,
TEPMOMETP  COINPOTHUBIICHUS, BaKyyMHBIM JOHOJ,
TEPMHUCTOPHI u (hoTope3ucTopHI,

HOJIprOBO,Z[HI/IKOBHﬁ AU0oa, raJlbBaHHUKa

4.2.14

[Ipaktnyeckue paboTsl. M3yueHue CMELMIaHHOTO
COEZIMHEHUSI PE3UCTOPOB.
N3mepenune 3/1C UCTOYHMKA TOKA U €r0 BHYTPEHHETO

COITPOTUBJICHMUA. Ha6J'IIO)ICHI/I63H€KTpOJ'H/IBa




11 KIIACC

Koapasn Koanposepsiemoroasa
IIpoBepsieMbledTeMeHTBICOAEPKAHUS
ena eMeHTAa
4 DJIEKTPOAMMHAMUKA
#H#HPart#H#MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHAA MHAYKUOUA
[TocTostHHBIE MAarHUTHI. BzaumoneiictBue
431 MMOCTOSTHHBIX MarHUTOB
MarnuTHOe nosie. BEeKTOp MarHUTHON MHTyKLIAH.
[Ipunuun cynepnozunuu. JIMHUM MarHUTHOM
4.3.2 WHIYKIWU.
KapTuHanmHuiiMarHu THOMMH Y KIIMUTTOISTIOCTOS
HHBIXMarHUTOB
MarnuTHOE 1oJIe IPOBOJHUKA ¢ TOKOM. KapruHa
JVUHUN TOJS JUIMHHOTO MPSIMOTO NPOBOJHMKA U
433 3aMKHYTOI'O KOJIbIIEBOI'O IIPOBOJIHUKA, KATYIIKH C
TOKOM. OnsITOpcTena.
B3anMoencTBUENIPOBOIHUKOB C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HalIpaBJIEHUE
4.3 Cuna JlopeHua, e€ MOIylb U HalpaBJCHUE.
43.5 JBrm>keHre 3apsyKeHHOM Y4acTUIBI B OJTHOPOJHOM
MarHuTHOM noJje. PaGoracumnsi/lopenia
436 SIBIIEHUEANEKTPOMArHUTHOUMH Y KLIUU
437 [TorokBeKTOpaMarHUTHOMUHAYKITUU
OJC wuHAayKuMU. 3aKOH 3JIEKTPOMArHUTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe anextpuueckoe nozie. IC unaykunn
4.3.9 B IIPOBOJHMKE, ABWXXYLIEMCS IOCTYIATEIbHO B
OJIHOPOJTHOM MarHMUTHOM I10J1€
4.3.10 [IpaBunoJlenna
WunyktuBHOCT. SBnenne camomHaykuuu. S/C
4311 CaMOMHIYKITUH
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOECTIOJNE




TexHrueckne yCTpONCTBA: MOCTOSTHHbIE MarHUTHI,

4.3.14 JIEKTPOMArHUTBI, IEKTPOJABUIATEIIb, YCKOPUTEIH
AIIEMEHTapHbBIX YaCTULl, MHIYKIIMOHHAS [1€Yb
[IpakTnueckue padoThl. M3yueHue MarHUTHOTO
I0JIs1 KaTyIIKU ¢ TOKOM. MccnenoBanue neicTBus

4.3.15 [IOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HCCJ’IGI{OB&HI/IGHBJ'IeHHHBHCKTpOMaFHHTHOﬁHHHYK

UK
5 KOJIEBAHUA 1 BOJIHBI
##HPar#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebarenbhas cucreMa. CBoOonHbIE
5.1.1 Kosie0aHusl. I"apmonnueckue KoJieOaHusI.
[Tepuon, yactoTa, aMIIUTyAa U pazakonedanuit
5.1.2 [IpyxuHHBIIMAATHUK. MaTeMaTHYECKUUMASTHUK
VYpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
5.1.3 Kunematuueckoe ¥ JIHMHAMHYECKOE OIIMCAHUE
K0J1e0aTeIbHOTO IBUKEHUS
[IpeBpaimieHre 53HEpPruM NpU TapMOHUYECKHUX
kosnebanusax. CBA3b aMIUIUTYIBl  KOJIEOAHUH
>4 MCXOJIHOW BEJIMUMHBI C aMIUIMTYIaMH KOJIeOaHUH
€€ CKOPOCTU U YCKOPEHHUS
5.1 KonebarenbHblii KOHTYP. CBoOoniHBIE
9JIEKTPOMAarHUTHbIE KojeOaHWs B UAEAIbHOM
KoJie0aTeIbHOM KOHTYpE.
313 AHanorusiMex 1yMexaHu4eCKuMu U
AJIEKTPOMAr HUTHBIMUKOJICOAHUSIMH.
®opmynaTomcona
3aKOH COXpaHEHHUS DJHEPrMM B HJICATHHOM
>0 KoJIe0aTeIbHOM KOHTYpe
BbIHyXJIeHHbIE ~ MEXaHWYecKHe  KoyieOaHus.
5.1.7 Pe3onaHnc. Pe3onancHas KpHUBasi.
BbIHYX1€HHBIETIEKTPOMArHUTHBIEKOIE0aHUS.
s1g [TepemenHbIN TOK. CunycouaaibHbII

IIEPEMEHHBIN TOK.




MOIIIHOCTI) MNEPEMCHHOT'O TOKaA. AMHJ’[I/ITYI[HOC n

5.1.9 JICUCTBYIOIIEE  3HAYEHUE  CHUJIBI  TOKA U
HaIPsHKEHUS
Tpanchopmarop. [IpousBoacTBo, mnepemavya u
notrpebieHne ANEKTPUUYECKOM SHEPTUH.
DKOJIOTUYECKUE PUCKH TIPH  TMPOU3BOJICTBE
>1.10 ANEKTPUYECKOM SHEPTUH. Kynbtypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B
MOBCEIHEBHOM JKU3HU
TexHnuueckue yCTpOICTBA: cericmorpad,
>111 ANEKTPUUECKUI 3BOHOK, IMHUU AJIEKTpOIepead
[IpakTuueckue paboTHL. Hccnenosanue
3aBHCHMOCTH Te€pHoJia MalbIX KojeOaHui rpysa
s11o Ha HWUTU OT [JIMHBI HUTH W MAacChl Tpy3a.

HccnenoBanue mepeMEeHHOTO TOKa B IEMU W3
MOCJIEIOBATENIbHO COEIUHEHHBIX KOHJIEHCATOPA,

KaTyIIKH U PE3UCTopa

5.2

#HHHPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnueckue BOJTHBI, yCIIOBUS

pacrpocTpaHeHHs. Ilepuon. Ckopoctb
>21 PAacIIpOCTpaHEHNs U JUIMHA BOJHBL. IlomepedHsie

Y TIPOAOTHHBIEBOIHBI

###Par###  Unatepdepenumss u  audpaxmus
322 MEXaHUYECKUX BOJIH

3Byk. CkopocTb 3ByKa. IpPOMKOCTH 3ByKa.
523 BricoTaTona. TemOp3ByKa

DJEeKTPOMarHUTHbIE BOJIHBI. Y CIOBUS U3TyUYCHUS

AJIEKTPOMATrHUTHBIX BOJIH. B3anMHast opueHTanus
524 BekTOpoB E, B 1 U B 311eKTpOMarHUTHON BOJIHE B

BaKyyMe

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa’KE€HUE,

MpeIoMIICHHE, ToJIsIpU3anus, nudpaxus,
323 UHTEpEPEHIHS.

CKOpOCTBANEKTPOMArHUTHBIXBOJIH
5.2.6 [[Ixana >71€KTpOMarHUTHBIX BOJH. IIpumenenue




SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

[IpuHUMIIBI  pagWoOCBSI3M W TEJEBUJICHUA.
Pannonoxanus.
DJIEKTPOMArHUTHOE3arpsi3HEHUEOKPYIKAIOLIEHCP

ellbl

528

TexHnueckue YCTpOICTBa: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas [UAarHOCTHKA B
TEXHUKE M MEIULUHE, paxap, paiuoNpUEMHUK,

TeJEeBU30p, aHTeHHA, TenedoH, CBY-neun

53

#HH#HParH#HOII TUKA

5.3.1

IIpssMonMHEHOE pPacIpOCTpaHEHHE CBETa B

ogHOpoAHOM cpene. JIyucBera

532

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.

ITocTpoenue n300paxeHHit B IIIOCKOM 3epKajie

533

HpeJIOMJ'IeI-II/Ie cBeTa. 3aKOHBI MpCIIOMJICHUS CBCTA.

AOGCOTIOTHBINIIOKA3aTENBIIPEIIOMIICHUS

534

[TonHoe BHYTpeHHEE oTpaxkeHue. [IpeaenpHblii yron

IMOJIHOI'O BHYTPCHHETO OTPAXKCHHA

5.35

Hucniepcust  cBeta. CHOXHBIM COCTaB  0eoro

ceera. LBer

53.6

CoOwuparolye U pacceuBaromue JUH3bL. ToHKas
auH3a. DOKyCHOE pACCTOSIHME M ONTHYECKas
cuiia TOHKOM nuH3bL. [locTpoeHne n3o0paxeHuit
B COOMpAlOIMX M PacCeMBAOLIUX JIMH3AX.
@opMyna  TOHKOHM  JIMH3bl.  YBEIIMYECHUE,

aBacMOEINH30HU

5.3.7

[IpenenbmpuMeHMMOCTUTEOMETPUYECKONONITUKH

5.3.8

WnTepdepenuus CBETa. KorepenTHsie
UCTOYHUKU. YCIIOBUS HAOIIOACHUS MaKCHMYMOB
U MHHMMYMOB B HMHTEP(QEPEHLUMOHHON KapTHHE

OT ABYX CI/IH(I)aSHBIX KOT'CPpCHTHBIX UCTOYHUKOB

539

Hudpaxmus cseta. [udpakuuonnas pemeérka.
VYcnoBue HaOmOAEHUSA TJIaBHBIX MaKCUMYMOB

npu MnaacHuu MOHOXPOMATHYCCKOI'O CBCTA Ha




TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Monstpuzanusiceera
TexHudeckue  yCTpOWCTBA: OYKH,  JIyIa,
doroanmapar, MIPOEKIIMOHHBIN anmnapar,
>34 MHUKPOCKOII, TEJECKOIN, BOJOKOHHAs OITHKA,
TudpakMOHHAs PemETKa, TOISIPOU
[TpakTrueckue pabotel. M3MepeHue mokazarens
MPEJIOMIIEHUS. Uccnenosanue CBOWCTB
53.12
M300paKeHUI B JIUH3AX.

HabmonenueauciepcuncBeTa

BJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannnb [IPUMEHUMOCTHU KJIACCUYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCUTEIILHOCTH:  WHBAPUAHTHOCTb  MOAYJIA
CKOPOCTH  CB€Ta B  BaKyyMme, IPUHLUI

OTHOCUTEJILHOCTA DHUHIIITENHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.

SaMCI[J'IeHI/Ie BPEMCHU U COKpallICHUC NJIMHbI

6.3

DHeprus ¥ UMIYJILC CBOOOTHON YaCTHUIIBI

6.4

CBsi3p  Maccel C DHEpPrUEed U  HMITYJIBCOM
CBOOOIHOI YaCTHIIBL.

DHEPTrUAnoKosCBOOOTHONIACTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. Popmyna Ilmanka cBs3M DdHEpruu
¢dotoHa c ero YacroTol. OHeprus U

UMIynbc(hoTOHA

OtkpeiTHe ®  uccaenaoBaHue  ¢ororddexra.

Omnpiter A.I'. CroneroBa. 3akoubipoTodrdpdexra

VYpaBuenue DifHmreriHa s hoTodddexTa.

«Kpacnas rpanuma» porodddexra

7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHUYeCKOeqeiICTBUECBETA

7.1.6

Texauueckue YCTpOMCTBA: ($OTORIIEMEHT,




(dboTomaTuuk, CoOTHEUHas OaTtapesi, CBETOAHO]T

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopnaa mo
HCCIIeIOBaHMIO CTpoeHus atoma. [InmanerapHas

MozaCiabaToMa

7.2.2

IToctynater bopa. M3nydeHune u mnornoumeHue
(OTOHOB IpU MEPEXOJe aTOMa C OJHOIO YPOBHS
JHEpruu Ha JIPYTOM. BunbicniekTpos.

CnexTpypOoBHEUIHEPrUMaTOMaBOI0PO/1a

7.2.3

BonHoBbie cBolicTBa yactull. Bonnsl ne bpoitis.
KopmyckymnsipHo-BosHOBO# nyanusm. Jdudpakius

AJIEKTPOHOB Ha KpUCTaJlIax

7.2.4

CrioHTaHHoe u BBIHYKICHHOC H3JTy4YCHHUC.

Y CTpOHCTBO U PUHLIMIT pabOTHI J1azepa

7.2.5

TexHuueckre yCTpoMCTBa: CIIEKTPaIbHbIN aHAIN3

(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[TpakTuyeckue paboThL. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl HaOIIOICHUS u perucTpanuu

9JICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpeiTHE PaZlnOaKTUBHOCTH. OnbITbI
Pesepdopna  mo  ompemeneHHi0O  cocTaBa
paauoakTHBHOro u3iMydeHus. CpoiicTBa anbga-,
Oera-, raMMa-Hu3J1y4eHusl. Bnusinue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPIraHU3MbI

7.3.3

OTtkpblTHE HpOoTOHAa M HelTpoHa. HykioHHas
Monenb siapa leiizenGepra —  VBaHeHKo.

Sapsasapa. MaccoBoeuncnosapa. M30Tomnsr

7.3.4

Anbda-pacnian. DJIEKTPOHHBIA W TO3UTPOHHBINA
Oera-pacma. lNamma-n3nyuenue. 3aKoH

pPaaruoOaKTUBHOI'O paciiajia

7.3.5

DOHeprusi CBA3M HYKIOHOB B sjape. SnepHbie

cuibl. Jledext Macchl aapa




7.3.6

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIEp

7.3.7

SAnepHbii  peaktop. TepmosiiepHBI  CHHTE3.
[TpoGnembl ¥ IEPCTIEKTUBSI SJIEPHOM SHEPIeTUKH.

OKOJIOTUYECKUEACTIEKThIAIEPHONIHEPTETUKHI

7.3.8

OnemeHTapHble YacTUlbl. OTKPHITHE MMO3UTPOHA.

CDYHI[aMeHTaJ'IBHBIe BSaHMOHeﬁCTBHH

7.3.9

TexHuueckue YCTpOWCTBA: JO3UMETP, Kamepa

BunecoHa, saepHbIil peakTop, aToMHas bombOa

7.3.10

[Ipaktuyeckue pabotbl. McciaenoBaHue TpPEKOB

4acTHIL (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3B€3qH0r0 Heba. Co3Be3nusi, ApKue 3BE3MBI,

J1aHCThI, X BUAUMOC IBUXKCHUC

8.2

Conneunas cucrema. [ImaHeTsl 3eMHOM T'PYIIIIBI.
IImaneTeI-TrUTaHTEL U UX CIIYTHHKH, KAPJIUKOBLIC

mwianeTbl. ManbleTenaCoTHEYHOMCUCTEMBI

8.3

Connne, dorochepa u armochepa. ComHeuHas

AKTUBHOCTH

8.4

Nctounuk sHeprun ConHua U 3B€371

8.5

3BE3bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHUMOCTb, pamuyc, TeMIieparypa, X
B3aUMOCBsI3b. /lnarpaMMa «CIeKTpaibHbIA KJIacc —
CBETHMOCTEY. 3BE3BI TJIaBHOM
IIOCJICAOBATEIbHOCTH. 3aBHCHMOCTh  «Macca —
CBETHMOCTEY IS 3BE3] TJIaBHOM

OoCJICA0BATCIIbBHOCTU

8.6

H#iHPar###BHayTpenHee CTpOCHUE 3BE3.
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOXKICHUN

u »Bosrrond CosHIAa U 3BE37. DTalbDKU3HU3BES

8.7

Mineunsbiit [1yTs — Hama ["amaktuka. CrivpanbHas
CTpyKTypa [l'ajmakTuku, pacrpeneiaeHue 3BE3N,
raza u noutd. [lonoxxenue u nuxenue ConHia B
lNanakruke. [lnockas 51 chepuueckas

IOACHCTCMbI lamaxTukn




Tunbl ranakTuk. PagporanakTMku W KBa3aphbl.

5.8 YEpHble AbIPBI B sipax rajJakTUK
Bcenennas. Pacmmpenue BceeneHHoOW. 3akoH
Xab6na. PaszOeranune ramaktuk. Bospact wu
8.9 panuyc BcenenHoi, teopust bonpmioro B3pbiBa.
Mopnens «ropsrueiBceneHHom.
PenukroBoensmyuenue
MacmrabHas CTPYKTypa Bcenennoi.
8.10 MertaranakTuka. Hepewménnsbie po0JIEMBI

ACTPpOHOMUH




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusmka, 10 knacc/ Makumes [7.5., bByxosnes b.b., Corckuit H.H. oz
penaxnueii [TapdentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. ®usnka. 10 kmacc. YueOHuUK 17151 o01ieo0pa3oBat. opraHU3aIuii ¢
MIPIIOKEHUEM Ha DJIEKTPOHHOM HOCHUTENE: 0a30BbIN U MPOGUIHHBIA YPOBHH/
I'.4. Msakumes, b.b. bByxoBues, Corckuit H.H./ M.: [Ipocsemenue, 2020.

2. Coopuuk 3aaau no ¢usuke. 10-11 knaccel (k yueOnukam I'.5. MsikuieBa
u.jap.) — M.: Dk3amen, 2019.

3. ®usuka. 3agaunuk. 10-11 kin.: [locobue nms o61eoOpa3oBat. yupexaeHun /
PeivkeBuu A. I1. - M.: [Ipoda, 2019.

4. TeMaTuueCKHe CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE paOO0THI 10 pusuke.10
kiacc. / O.W. I'pomneBa.- M.: Dk3amen, 2017.

5. A.Il. PermkeBuu. CoopHEK 3a7a4 1o pusuke. Mocksa, [poda, 2017 r

6. ©®poHTanbpHble JabopaTopHble paboThI 1o ¢u3nke B 7-11 kiaccax
oOureoOpazoBarenbHbIX yupexaeHusx: Ku. g yuurens / B.A. Bypos, F0.1.
Huxk, b.C. 3BopsikuH u 1p.; noxa pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[IpocBemenne: Yueo, nut., 2015

7. KogudukaTop 21eMEHTOB cOjiep>KaHus U TPEOOBAHUM K YPOBHIO
MOJATOTOBKH BBITTYCKHUKOB 00IIE00pa30BaTEIbHBIX YUPEKIACHUM TS
nposenenus B 2024 roxy enuHoro rocyaapctBeHHoro sx3amena no ®U3NKE.
8. JI. A. Kupuk. ®usuka 10. COOpHUK CaMOCTOSITEIbHBIX U KOHTPOJIBHBIX
pabot. MockBa «Unekca» 2019 r.

9. COOpHMK TECTOBBIX 3aJIaHUM JJIsl TEMATHUYECKOTO U UTOTOBOTO KOHTPOJISL.

®usuka 10 knace. M.: «utemnext-Lentp», 2019

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. bu6nunoreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru
3. https://yaklass.ru



4. https://edu.skysmart.ru
5. https://urok.apkpro.ru



