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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).

[Iporpamma 1o gpu3uke BKIIOYAET:

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.
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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
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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:
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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.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO

4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




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.
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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.
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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
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

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. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
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.
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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.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO

4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




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

[Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue u kumnenue. AOCOTIOTHAS 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.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
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
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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.
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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
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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.

[Ipasuo 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.
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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).
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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.
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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.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3AX.

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
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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.
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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
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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.
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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.
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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 IEATEIBHOCTh B MHTEpPECaxX TIpa)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) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;
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5) Tpy10BOI0 BOCIMTAHMS:

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) 3K0J10rM4eCKOro BOCIIUTAHMSA:

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) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

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;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEAbHOTO,
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;
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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 UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

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;
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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;
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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

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO

4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




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 MPU HArpeBaHUM (OXJIaXKIEHUHN), TEIIIOBOE
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;
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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;
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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 MOJIEJb aTOMHOTO sipa MpU pelieHUuU (HU3UIECKUX
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, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
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,
WHAYKIUST MAarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
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
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4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JaHHYI0 (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI ¥ MPUHIUIBL: 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U TapajlieIbHOTO
COEMHEHMS] TMPOBOJHUKOB, 3akoH Jlkoymns—JIeHra, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKIWY, 3aKOH MPSMOJIIMHEHHOTO pacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXpaHEHWs! HHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUIECKOTO 3apsia, 3aKOH COXpaHEHHS MacCOBOTO 4YHCIa, MocTynatel bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CJIOBECHYIO (POPMYTHUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONpeeNsaTh HAllPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISi MPOBOJIHUKA
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
IIPOIIECCOB C WCIOJB30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH: TPU ITOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTth YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS W HMCIOJIb30BaTh 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
rpaduKoB, JAenaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHMS,

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-HCCIEeIOBAaTENIbCKOW W IPOEKTHOM
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJB3YS (PHU3HUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7a4u
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,
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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.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposrie)
pa3aeiioB H TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMmbl padoThI padoTsbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA
L1 ®usnKa U METOIbI ) bu6mmoreka [IOK
' HAyYHOI'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Pa3nen 2. MEXAHUKA
Bbu6nuoreka [JOK
2.1 K
HHEMATHIRA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jluamuica 7 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHECHHS B 6 | | bubnuorexa [JOK
' MEXaHUuKe https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJIUNHAMUKA

OCHOBBI
3.1 MOJICKYJISIPHO 9 1 bubnmorexa [IOK
' yp . https://m.edsoo.ru/7f41bf72
KHHETUYICCKOU TEOPUHU
19 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOAUHAMUKU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.3 ArperaTipic > https://m.edsoo.ru/7f41bf72

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP
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COCTOSIHHSI BEIIIECTBA.
®a3oBbIe IEPEXOIbI
Hroro no pasaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nuoreka [JOK
4.1 IICKTPOCTATHKA 10 ! ! https://m.edsoo.ru/7f41bf72
[TocTosHHBIM
49 ANEKTPUIECKUHN TOK. 12 | 1 bubmmoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasaeny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68 4 4
YACOB 110 [TPOT'PAMME
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11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanme pa3uesion (undposbie)
Kontpoasnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

Paznea 1. JIEKTPOJJUHAMUKA

MaruurtHoe noJe.

bu6mmorexa [JOK
1.1 C) 11 1 3
JICKTpOMATHITHAA https://m.edsoo.ru/7f41¢97¢
WHITYKIUS
Hroro no pasaeny 11

Pa3nea 2. KOJIEBAHUSA U BOJIHbBI

MexaHu4eckue u
2.1 3JIEKTPOMarHUTHBIE 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢
KosieOaHus
29 MexaHn4deckue u 5 1 bubnuorexa [JOK
’ DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 10 3
Onika https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

11 OCHOBBI cIEIIMATBLHOU 4 ] bubmnoreka LIOK
' TEOPUHU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOM 6 bu6mmoreka [{OK
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OIITUKHU https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
4.2 C 4
TPOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOE A1po https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U - | bubnmnorexa [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubmuoreka [{OK
61 Obobuwatomee moTopere 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 ,
YACOB I10 TTPOTPAMME

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj/-n Tema ypoxa Bcero Kontpoabutie | pakririeciite II/I[:;‘?GHI/IH :)lg;)pal:())l;zfenbﬂme
padoTsbI padoThI pecypenI

®dusuka — HayKa O IpUpPOJE.

1 HayuHnble MeTO1BI TO3HAHUSA 1 https://m.edsoo.ru/3c68e8ad
OKPY’KaIoIIero Mupa
Poinb u mecto ¢usuku B
(dbopMUPOBaHUN COBPEMEHHOM

2 Hay4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/8525e6d9
IIPaKTUYECKON JEeATEIBHOCTH
mojen
Mexanuueckoe IBUKEHUE.
OTHOCUTENBHOCTD

3 MEXaHUYECKOI'0 JBHKEHUS. 1 https://m.edsoo.ru/ab25722¢
[Iepememenue, CKOpOCTb,
YCKOpEHHUE

4 PaHowMepHoe MpAMOHHeHHoe 1 https://m.edsoo.ru/4894alef
JBUKEHUE

5 PaBHoyCKop?HHoe 1 https://m.edsoo.ru/23alabee
MPSIMOJIMHEMHOE IBUKEHUE
CBobosHOE MazieHue.

6 YckopeHne cBOOOTHOTO 1 https://m.edsoo.ru/9121c8a8
najaeHus

7 KpuBonuHneiiHoe 1BUXEHUE. 1 https://m.edsoo.ru/c2756a45
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JIBr>KeHHE MaTepuaIbHON
TOYKH MO OKPY>KHOCTH
[IpuHUKI OTHOCUTENBHOCTH

8 Pames. Mnepuiaibrbie . 1 https://m.edsoo.ru/6e6£52b6
cucreMsl orcuera. [lepBsiit
3akoH HproToHa
Macca tena. Cuna. [lpunuun

9 cyrepriosutu cul. Bropon 1 https://m.edsoo.ru/ed6e6c24
3akoH HeroToHa mis
MaTepHaTbHON TOYKH

10 Tperuit saxon HploTona s 1 https://m.edsoo.ru/4733331e
MaTepHaTbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. I[lepas 1 https://m.edsoo.ru/1e8ac978
KOCMHYECKasi CKOPOCTh

12 Cra ynpyroctH. 3akon I'yka. 1 https://m.edsoo.ru/127bf378
Bec Tena
Cuna tpenus. Koadpdunuent

{3 | Tpemmi CIA COMPOTHRICHIL 1 https://m.edsoo.rw/345d6fa3
MIpU JBUKCHUU TEJa B
JKMAKOCTH UJIN ras3e
[TocrynarensHoe n
BpaIliaTeIbHOE JBUKEHNE

14 a0COIMOTHO TBEPIIOTO Teta. 1 https://m.eds00.ru/895793¢a
MowmeHT cunbl. [1medo cuibl.
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 HNMnynsc MaTepuanbHOU TOYKH, 1 https://m.edsoo.ru/8fefedd9
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CHUCTEMBI MaTePHUAIIbHBIX TOYCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE ABM>XKEHHE

16

Pabota u MOITHOCTD CHUIIBI.
Kunernueckas sneprus
MarepualibHOM Touku. Teopema
00 M3MEHEHUY KMHETUYECKOH
SHEpPIrUn

https://m.edsoo.ru/f4cfcb76

17

[ToTenumanpHas 3HEprus.
IToreHuunanpHas sHEprus
ynpyro n1eopMupoOBaHHOU
npyxuHsl. [loreHnmanbHas
SHEprus Teja BOIU3n
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/3571464d

18

[MorenumnansHpIe 1
HEMOTEHIMANbHBIE CHTbl. CBS3b
paboThl HEMTOTEHIUAILHBIX CHJI
C U3MEHEHUEM MEXaHHMYECKOH
HHEPIUH CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYCCKOH
SHEPTUH

https://m.eds00.ru/9d272c8

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsizu paboOThI
CHWJIBI C U3MEHEHHEM
MEXaHUYECKOUN SHEPTUu Tella Ha
pUMepe PaCTIKCHUS
PE3UHOBOTO KT'YTay

https://m.edsoo0.ru/13786138

20

KonrtponbHas pabora o teme

https://m.edsoo.ru/f7dedb46
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«Kunemaruka. Jlunamuka.
3aKOHbI COXpaHEHUS B
MEXaHUKE»

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE
newkenue. uddysus

https://m.edsoo.ru/aecle31a

22

Xapakrep ABUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Moaenn CTpoeHust 1
ra3oB, )KUJAKOCTEU U TBEPABIX
Ten

https://m.edsoo.ru/bff83b67

23

Macca monekyn. KonuuectBo
BenlecTsa. IlocTosHnas 1
ABoraapo

https://m.edsoo.ru/cdf5a4bl

24

TennoBoe paBHOBeECHE.
Temneparypa u e€ u3MepeHue. 1
[Ixamna remneparyp Llenbcus

https://m.edsoo.ru/e3ea87d3

25

Uneanpueriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYII. 1
VYpaBaenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/6641clas

27

3akoH J/lamberoHa. ["a3oBbIC
3aKOHBbI

https://m.edsoo.ru/e5ab1332

28

JlaGoparopHas paboTa 1 1

https://m.edsoo.ru/b3ef54e2
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«HccnemoBanne 3aBUCHMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
pa3peKEHHOTO Ta3a
M3omnporeccol B naeaqibHOM Tra3e

29 U ux rpaduyeckoe 1 https://m.eds00.ru/69b2d137
MIPE/ICTABJICHHE
BuyTtpennss sneprus
TEPMOIUHAMHYECKON CHCTEMBI

30 M CIIOCOOEI €€ H3MEHEHN. 1 https://m.edsoo.ru/d5a6c¢cfd
KonmdaectBo Temnots! u paboTa.
BnyTtpeHHss sHeprus
O0JJHOATOMHOTO HJICAJIbHOTO Ta3a

31 Buael Terionepenaun 1 https://m.edsoo.ru/d8eacc95
VYV ienbHas TEMI0EMKOCTh

32 BemecTsa. KOMMHeCTBO TenioTs! 1 https://m.edsoo.ru/8ef74ad1
MpH TeTUIoNepeaaye.
AnnabaTHBIN mporecc
[IepBrIil 3aK0H TEPMOAMHAMUKHU

33 Y €0 IPUMEHEHHE K 1 https://m.edsoo.ru/facda34c
U30Ipoleccam
HeobOpaTtumocTh mporeccoB B

34 npupoze. Bropoi 3akoH 1 https://m.edsoo.ru/96ealcc3
TEPMOJIMHAMUKHU

35 HpHHHHl} aeticraia u KILL 1 https://m.edsoo.ru/c9a7d139
TEIUIOBOM MaIlIuHbI

36 Huxn Kapno u ero KIT[ 1 https://m.edsoo.ru/2al4cbl15

37 IKoTOrHIECKHE MPOdIeME! 1 https://m.edsoo.ru/73caacc6
TEIUIOAHEPTeTUKHI
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O6o0maromuii ypok

38 «MonekymnspHas Gpu3HKa. 1 https://m.edsoo.ru/3a67¢55f
OCHOBBI TEPMOJAMHAMUKID)
KonrponsHast pabora o Teme

39 «MonekynsipHas Gpu3HKa. 1 1 https://m.edsoo.ru/3a69ad11
OCHOBBI TEPMOTHHAMUKID
[TapooGpa3oBanue u

40 KoHJeHcauus. Vcnapenue u 1 https://m.edsoo0.ru/a6b9b69f
KHUIICHUE
AOCom0THAs M OTHOCUTEIbHAS

41 BJIAJKHOCTH BO3/yXa. 1 https://m.edsoo.ru/f1{8¢83f
Haceiennsiit nap
TBepnoe teno.
Kpucranmmaeckue u amopdabie

42 Tena. ARU3OTPOIHS CBOHCTR 1 https://m.edsoo.ru/fc913bea
KpucTajuioB. JKuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl
[lnaBnenue U KpUCTATUIU3ALMSL.

43 VYV ienpHas TeroTa miaBJICHHUS. 1 https://m.edsoo.ru/33dc65d2
CyO6nmumarust

44 YpaBHeHHUE TEIUIOBOrO OaaHca 1 https://m.edsoo.ru/bb4aec81
DJeKTpu3anus Tell.

45 DrexTpudeckuu 3aps. [Isa 1 https://m.eds0o0.ru/a8975218
BU/JIA SJICKTPUUECKUX 3apsiI0B
[IpoBOAHMKH, AUDIIEKTPUKHU U

46 MOJIYITPOBOTHUKH. 3aKOH 1 https://m.edsoo.ru/37ed68d1

COXPAaHCHUSA SJICKTPHUICCKOr' O
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3apsia

47

B3aumoencTBure 3apsioB.
3akon Kysnona. Toueunbn 1
AIEKTPUUYCCKUH 3aPs]T

https://m.edsoo.ru/e794dad8

48

HanpsoxenHocts
JIEKTPUYECKOTO MOJIS.
[IpuHnun cynepno3unun 1
NEKTPUUECKHX MOJIeH. JInHun
HaNPsKEHHOCTU

https://m.edsoo.ru/c9451bee

49

PabGoTa cun
3JIEKTPOCTATUYECKOTO TOJISL.
ITorenmuan. Pa3nocTh
MMOTECHIINAIOB

https://m.edsoo.ru/ee5c7673

50

[IpoBOTHUKY ¥ TUAJIEKTPUKH B
3JIEKTPOCTATHYECKOM IIOJIE.
JuanekTpudeckas
MIPOHUIIAEMOCTD

https://m.edsoo.ru/3fab6c85

51

OnexrpoeMkocTs. Konnencatop 1

https://m.edsoo.ru/3daf6df9

52

DIIEKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 1
3apsHKEHHOTO KOHEHCATOpa

https://m.edsoo.ru/8177e866

53

JlaGopaTtopHnast pabota
"N3mMepeHue 31eKTpOEMKOCTH 1 1
KOHJIeHcaTopa"

https://m.edsoo.ru/86cc7154

54

[Ipuniun nercTBus u
IIPUMEHEHUE KOHIEHCATOPOB,
KOIUPOBAJIBHOTO armapara,

CTPYHWHOTIO IIPUHTEPA.

https://m.edsoo.ru/57d2{644
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DIeKTpOoCTaTUYECKas 3allIHTa.
3azeMiIeHHE YIIEKTPOIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBHUS
€ro CyIIeCTBOBAHHUSI.
ITocTosankI Tok. Cuia Toka. 1
Hampsokenne. ConpoTHBieHUE.
3akon Oma 1S ydyacTKa Lenu

https://m.edsoo.ru/5f18e57¢

56

ITocnenoBarennHOE,
napajuieIbHOE, CMEIIAHHOE
COCIMHEHUE MMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3y4eHne cCMeanHoro
COEIIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/16e1d6f8

57

Pabora u MmoniHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH 1
Hxoyns-Jlenna

https://m.edsoo.ru/deed7cd5

58

3akoH Oma AJi MOTHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTtkoe 3ambIkaHue.
JlaGopaTtopHast pabota 1
«3mepenune DJIC uctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

https://m.edsoo.ru/d27bf8b1

59

PesepsHbIii ypok. KonTpoabpHas
pabora 1o Teme
"OnexTpoauHamuka / 1 1
Bcepocculickas mpoBepoyHas
pabora

https://m.edsoo.ru/635d6acd

60

O06o6marmuii ypok 1 1

https://m.edso0.ru/9752944d
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«ONeKTpoAUHAMUKA /
Bcepocculickas mpoBepoyHas
pabora

61

DNEeKTpOHHAs POBOIUMOCTb
TBEPJIBIX METAJUIOB.
3aBUCUMOCTb COIIPOTUBIICHUS 1
METAJUIOB OT TEMIEPaTypHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/9e45fffd

62

DJIEKTPUYECKUHU TOK B BaKyyMe.
CBOHCTBA AJIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/1756¢cc1 1

63

[TonynpoBoaHuKH, UX
coOCTBEHHAas ¥ IpUMECHast
poBOAUMOCTb. CBOUCTBA p—n- 1
nepexoaa.
[TomynpoBoIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/8caf19d3

64

DJeKTPUYEeCKUH TOK B
pacTBOpax M pacriaBax
AIEKTPOIUTOB. 1
DIEeKTPOTUTHYECKAS
Juccouuanus. JNeKTpoIIn3

https://m.edsoo.ru/2d19db3b

65

DJIEKTPUYECKHH TOK B Ta3ax.
CaMOCTOSITEILHBIN U
HECaMOCTOSITCIIHBIN pa3psijl.
Monnus. I1nazma

https://m.edsoo.ru/e95aclce

66

DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX MPAKTUICCKOE
npuMeHenue. [IpaBuia TeXHUKH
0€e301macHOCTH

https://m.edsoo.ru/63cedfbe

67

KonTponpHas paboTa mo Teme 1 1

https://m.edsoo.ru/858efadd
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«9nexkrpocraruka. [locTosHHBIN
3NEeKTpUYeCKuil TOK. Toku B
Pa3INYHBIX Cpeaax»

68

PesepBHBIi ypOK.
O06o06mamull ypox 1Mo TeMam 1
10 kmacca

https://m.edsoo.ru/d44cf614

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHBIE
[1]
Jl:;-ﬂ Tema ypoka Beero Kontpoasnbie | IlpakTnyeckue fll’j;:EHl/lﬂ :)Ig:)bal:())il;fenbnme
padoThbI padoThI pecypesr

[TocTosiHHBIE MArHUTHI U UX
B3auMoJieicTBUE. MarHuTHOE

1 nosie. Bektop MarHuTHOM 1 https://m.edsoo.ru/dd28afld
MHIYKIUU. JIMHUA MarHUTHOM
WHIYKIIUU
MarnuTtHoO€e noJjie TpOBOJHUKA

2 © TOKOM. Q,HHT Jperena. 1 https://m.edsoo.ru/91ec1665
B3aumoneiicTBre MpOBOIHUKOB
C TOKOM
JlaGopaTopHnas pabota

3 «/3yyeHne MarHuTHOTO MOJIs 1 1 https://m.edsoo.ru/cbb4e22c
KAaTYLIKA C TOKOM»
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK C TOKOM. Crita

4 Awniepa. Ha60paTo?HaH padora 1 1 https://m.edsoo.ru/4c792b5c¢c
«HccnenoBanue aenHCTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»
Jle¥ficTBHE MarHMuTHOTO TOJISI Ha

5 AABIDIYIYIOCH SapIDRCHIYI0 1 https://m.edsoo.ru/efd1d4{4
yactuny. Cuna Jlopenua.
PaGora cunsl Jlopenia

6 DJIEKTPOMArHUTHAsI UHYKIIHS. 1 https://m.edsoo.ru/e89a67f1
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[ToTok BEKTOpa MarHUTHOM
uaaykiuu. JJ1C nHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJICHUS 1 1
ANEKTPOMArHUTHON UHIYKIHID

https://m.edsoo.ru/d6887aeb

NupykTuBHOCTS. SBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUHU. DHEePrust
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE
oJie

https://m.edsoo.ru/f4353eal

TexHu4eckue yCTporuCcTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
YacTHLI, UHAYKIIMOHHAS 11€Yb

https://m.edsoo.ru/3eb8de3f

10

O6o0maromuii ypok
«MarguTtHoe 110J1€E. 1
DNeKTpoOMarHuTHast WHIYKITUSDY

https://m.edsoo.ru/3a2fd5b6

11

KonrtponsHast pabora o Teme
«MarnuTHOe Toe. 1 1
DJeKTpOMarHUTHAS UHTYKIIUS»

https://m.edsoo.ru/6de9¢327

12

CBo00o/1HBIE MEXaHUYECKUE
kosiebanus. ['apMoHnyeckue
KosieOaHusi. YpaBHEHHE

rapMOHMYECKHUX KOJIeOaHUH.

https://m.edsoo.ru/18c5f98f
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[IpeBpanienue 3HEpruu

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHui 1 1
rpy3a Ha HUTHU OT JJIMHBI HUTH
¥ MacChl Tpy3a»

https://m.edsoo.ru/73d43b2b

14

KonebaTenbHBIN KOHTYD.
CB0OOIHbBIE
ANEKTPOMArHUTHBIC KoJeOaHus
B MJICAJIBHOM KOJIe0aTeIbHOM
KOHTYpE. AHAJIOTUS MEXTY
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

https://m.eds00.1ru/a931b8b2

15

®opmyna ToMmcona. 3akoH
COXpaHCHI/ISI I-)HepFI/II/I B
HJIeaIbHOM KOJie0aTeILHOM
KOHTYpe

https://m.edsoo.ru/a7517812

16

[IpencraBnenue o 3aTyxarmmx
KosieOaHusX. BeIHYKICHHBIC
MeXaHUUYECKHE KOoJieOanus. 1
Pe3onanc. Beinyx1eHHbBIE
3JICKTPOMArHUTHBIE KOJICOAHMS

https://m.edsoo.ru/6ac54bc2

17

[TepeMEHHBIN TOK.
CHHYCOHIATbHBIA
MIEPEMEHHBIM TOK. MOITHOCTh
MEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U JICUCTBYIOIICE
3Ha4YCHHUE CUJIBI TOKA U

https://m.edsoo.ru/98fd794e
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HaITPs>KCHUA

18

Tpancdopmarop.
IIpousBoxacTso, nepenaya u
noTpeOIICHUE FITEKTPUIECKOM
SHEpPIruu

https://m.edsoo.ru/5b6e7722

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MIEPEMEHHOTO TOKA, JIMHUI
JNEeKTponepenad

https://m.edsoo.ru/1bb9e9b1

20

DKOJIOrH4YecKre PUCKU IpU
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
UCIIOJIb30BaHUS
AJEKTPOIHEPTHH B
HOBCETHCBHOM KH3HU

https://m.edsoo.ru/f751e3ad

21

MexaHuueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U IIMHA
BOJIHBL. [lonepeunsie u
IPOJOJIbHBIE BOJIHbI

https://m.edsoo.ru/f66aab18

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.edsoo.ru/f344ef71

23

DeKTPOMAarHUTHBIC BOJIHBI, HX
CBOMCTBA U cKOpocTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[IpunIMIIBI paAOCBA3Y U

https://m.edsoo.ru/fae4d6bb
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TeneBuaeHud. PazButue
cpencTB cBsi3u. Paguonokanus

25 Korrposeras pabora 1 1 https://m.eds00.ru/51921a96
«Konebanus v BOJHB
[IpsamosnuneitHoe

26 paCHpOCTpaerHHe cpera B . 1 https://m.edsoo.ru/ecc67fbd
OJIHOPOJIHOM cpene. ToueuHbli
MCTOYHUK cBeTa. JIyy cBera
OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [loctpoenue

27 - 1 https://m.edsoo.ru/f93a7f3a
M300paKEHUH B TUIOCKOM
3epkane
[Ipenomnenne ceera. [loaHoe

28 SHYTPEHIce ?Tan(eHI/Ie. 1 https://m.edsoo.ru/b84d3bce
[IpenenbHbIA yroa NOIHOTO
BHYTPEHHETO OTPaKEHUS
JlaGoparophas paboTa

29 «3mepenue nokaszaresst 1 1 https://m.edsoo.ru/63c67a56
MIPEJIOMIICHUS CTEKIIa»
JIunzsl. ITocTpoenne

30 M300paxeHuii B JEHH%. 1 https://m.edsoo.ru/5472dd85
®opmyia TOHKOHN JTUH3BI.
YBenuueHue JuH3bI
JlaGopaTopHnas pabota

31 «Hccnenosanue cCBOMCTB 1 1 https://m.edsoo.ru/b3a2484b
U300paXKeHHUI B TUH3AX)

32 Jlucniepens caera. Caioxkmbilt 1 1 https://m.edsoo.ru/faf7f386
cocraB Oermoro ceta. L[BerT.
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JlaGopaTtopHnast pabota
«Habmonenne nucrnepcuun
CBETa»

WuTepdepenmus ceera.

33 Judpakmus cBeTa. https://m.eds00.ru/32d4c656
Hudpakuronnas peméTka

34 HonepedHoCTS CBETOBBIX BOTH. https://m.edsoo.ru/673347ce
[Honmapusanus ceera
Onrtuueckue mpuodOpsI U

35 YCTPOMCTBA U YCIIOBUS UX https://m.edso0o.ru/9f12¢94e
0€30MacHOTO MPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH

36 facerecon MexaHHKH; https://m.eds0o.ru/b246554b
[Toctynatel ciennaIbHOU
TEOPHUH OTHOCUTEIHBHOCTH
OTHOCHUTENBHOCTh

37 OAHOBPEMEHHOCTH. https://m.edsoo.ru/368c57be
3ameIeHHE BpEMEHU U
COKpAIICHHUE JITTUHBI
DHeprus U UMIYJIbC
PEIIATUBHCTCKON YaCTHUIIBI.

38 . https://m.edsoo.ru/cdba9fde
CB3b MACChI C SHEPTUEH U
UMITYJTECOM. DHEPTHUS MOKOS
KonTponsnas pabora «Onruka.

39 OCHOBBHI CIEITUATTBHON TEOPUH https://m.edsoo.ru/46edc9e2
OTHOCHUTEILHOCTH

40 ®otomst. Gopuysa Hnatica. https://m.edsoo.ru/eedc67f5

DHeprust 1 UMITYJIbC (OTOHA
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41

OTKpbITHE U HCCIE0BAaHNE
dotorpdekra. OnbiTer A. I 1
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akonsb! porodddexra.
YpaBHeHUE DHUHIITEHHA JUISI
dororddekra. «Kpachas
rpanuna» Goro3ddexra

https://m.edsoo.ru/2e768471

43

JlaBnenue ceera. OnbiThl I1. H.
JleGeneBa. XumMuueckoe 1
JICUCTBHE CBETA

https://m.edsoo.ru/e153¢199

44

TexHnueckue ycTpoiucTBa u
MPaKTHYECKOe MPUMEHEHHE:
dboToreMEHT, GOTOATIHK,
CoNTHEYHast 0aTapes, CBETOIUO]T

https://m.edsoo.ru/e3ab6ead

45

Pemenue 3agad mo reme
«DJIeMEeHTHI KBAHTOBOU 1
ONTHKW

https://m.edsoo.ru/fed96bc6

46

Mogens atoma ToMcoHa.
OmnsiTel Pesepdopaa mo
pacCessHUIO (i-4aCTHII.
[Inanerapnast MoJenb aTOMa

https://m.edsoo.ru/ba433c76

47

ITocrynater bopa 1

https://m.edsoo.ru/45¢e9829

48

N3nydenue u norioneHue
(OTOHOB MpH Mepexojie aTomMa
C OJJHOTO YpOBHS DHEPIMH Ha
Ipyroui. Buasl criekTpos

https://m.edsoo.ru/2b8a47f1

49

BoJIHOBBIE CBOMCTBA YACTHIL.

Bouabl e bpouis.

https://m.edsoo.ru/fa995ab1
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KopnyckynsipHO-BOJTHOBOU
nyanu3M. CioHTaHHOE U
BBIHYKJICHHOE HU3JTy4CHHE

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/ae3cad42

51

CaowuctBa anbda-, oera-,
raMma-usjydeHus. Biusaue
PalMOaKTUBHOCTHU Ha KUBBIC
OpraHu3Mbl

https://m.edsoo.ru/421844c4

52

OTKpBITHE TPOTOHA U
HenTpoHa. M3oTomsl. Anbga-
pacmaj. DIeKTPOHHbBIN U 1
TIO3UTPOHHBIN OeTa-pacma.
I"'amma-u3nydenue

https://m.edsoo.ru/28f5e132

53

OHeprus CBA3U HyKJIOHOB B
anpe. SinepHsle peakuu.

Snepubin peakrop. [Ipodiemsr, 1
NEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTICKTHI SIIEPHOU SHEPTeTHKH

https://m.eds0o0.ru/66b9f3el

54

DneMEHTapHbIE YaCTHLIBI.
OtkpsITHE 03UTpOHA. MeETOIBI
HaOJI0IEHUS U PETUCTPaLUU
JJIEMEHTAPHBIX YaCTHULI.
Kpyrusiii cron
«DyHITaMEHTAJIbHbIE
B3auMO/IeUCTBUs. EMMHCTBO

(U3HMYECKON KapTUHBI MUPA»

https://m.edsoo.ru/e9fdd819
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55

Dransl pa3BUTHS aCTPOHOMHHU.
[IpuknagHoe u
MHPOBO33PEHYCCKOE 3HAUCHUE
acTpoHoMuu. Bun 3B€31HOTO
HeOa. Co3Be3ausl, spKue
3BE3]1bl, IJIAHETHI, UX BUAUMOE
newxenue. CotHevHast
crucrema

https://m.edso0.1ru/47714642

56

Comaue. ConHeynas
aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIA U 3BE3]T

https://m.edsoo.ru/2aeae422

57

3B€31IBI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOW TIOCJIEIOBATEIBHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE MPEICTABICHUS
0 MPOUCXOKICHUH U IBOJOLIUN
CoJHIA U 3BE31

https://m.edsoo.ru/87fe5a43

58

Muneunsi [1yTh — Hama
T'amakTuka. Ilomoxenue u
nBexenne CoHia B
I'amakTuke. I"'anakTukm.
UepHble abIpHI B AIpax
TraJIaKTHK

https://m.edsoo.ru/b483a86f

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bosbiioro
B3pbIBA. PenmmkroBOE
n3JIydyeHne. MertarajiakTuka

https://m.edsoo.ru/8bdaf7d2

60

Hepermennsie npo0iaembl

https://m.edsoo.ru/dec5d24b
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ACTPOHOMHHU

61

KonTtponsHas padora
«OJEeMEHThI aCTPOHOMMH U 1 1
acTpOUUKID

https://m.edsoo.ru/fb1faeda

62

O6o0maromuii ypok. Posb
(GU3MKY U ACTPOHOMUH B
9KOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIMaIbHOM
U 3THYECKOU chepax
JIeTeIIbHOCTH YeJIOBEKa

https://m.edsoo.ru/6b1b47b9

63

Ob6o06maromuit ypok. Pois u
MecTO (PU3UKH U aCTPOHOMUH B
COBPEMEHHOM HAyYHOHN
KapTHUHE MHpPa

https://m.eds00.ru/2522¢c6cf

64

O6o6maromuii ypok. Ponb
bu3nueckoil Teopun B
dbopmMHupoBaHUU 1
IpeCTaBIeHUN 0 (PU3NIECKOI
KapTHHE MHpa

https://m.edsoo.ru/cfd73796

65

O6o06maromuit ypok. Mecto
(u3nyecKoil KapTUHBI MUPa B
o011eM psiTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE

https://m.edsoo.ru/81ad3288

66

PesepBHbIil ypok. MaruutHoe
noJie. JJIEKTpOMarHuTHas 1
WHY KU

https://m.edsoo.ru/6e59¢3eb

67

Pe3zepBHblii ypok. OnrTuka.
OCHOBBI CIEUATIBHOW TEOpUU

https://m.edsoo.ru/c637b146
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OTHOCUTCIBHOCTHU

Pesepnblii ypok. KBanrosas

68 duznka. DneMEHTHI 1 https://m.edsoo.ru/324d4c87
ACTPOHOMHH U acTPOPUUKU
OBHIEE KOJIMYECTBO YACOB 68 4 -

[10 ITIPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

10.1

JleMoHCTpHpOBaT, Ha TpuUMepax poilb W MeCTO (PU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

mroaen

10.2

Y4uThIBaTh I'PAaHULBl IPUMEHEHUSI U3YUEHHBIX (PU3MUYECKUX MOJIENIEH:
MaTepuajibHasi TOYKa, MHEepIHUalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIIN CTPOCHMSI ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIA HJIEKTPUYECKUH 3aps] — IpU PEUICHUH

bu3nUeckux 3amaq

10.3

Pacno3naBaTth usnyeckue siBaeHUs (MpoLECcChl) U OOBACHATH X HA
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUYECKOU TEeopuun
CTPOCHMsI BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE IpPSMOJUHEIIHOE IBH)KEHUE, CBOOOJHOE NajeHue
T€J, ABUXKEHUE IO OKPYKHOCTH, WHEPLMs, B3aUMOJIEHCTBHE TEII,
mud¢ys3usi, OpOYHOBCKOE JBM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Ten TMpU  HarpeBaHUU
(oxJlax/IeHNNn), TEIUIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHcalus,
IUIaBJ€HUE, KpUCTAJUIM3allMs, KWIIEHHE, BIAXHOCTh BO3/yXa,
MOBBIILICHNUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

AJIEKTPU3AIIUS TEJ, B3aMMOJICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHHWYECKOE JBWKEHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIHs,
NOTEHIMAIbHAs OJHEpPrus, MexXaHuueckas paloTa, MexXxaHHYecKas
MOIIHOCTh; IPU ONMHUCAHUM NMPABUIBHO TPAKTOBATh (PU3NUYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HUs M €AMHUIIbI, HAXOAWThH
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (U3UUECKYIO BEMYHUHY C APYTUMH

BCIN4YHNHaMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€ll M TEIJIOBEIC
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SBJICHHSI, WCIOJIB3ys (HU3WYECKHME BEIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAHsIs KHHETHYeCKas JHEeprus XaOoTHYECKOTro
IBIDKEHUS MOJIEKYJ, CpeJHEKBaJpaTU4YHAsi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dSHeprus, pabora Trasa,
KO3 UIMEHT TMOJE3HOTO JEWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTMCAaHUU MPaBUIBHO TPaKTOBaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEIMYMH, WX OOO3HAUECHHS WM EIUHUIIbI, HAXOJUTh
(bopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEJIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuceiBaTh H3y4YEHHBIE DOJICKTPUYECKHE CBOMCTBA BEIIECTBA U
DIIEKTPUYECKUE  SBJICHUS  (IPOIECCHI), HWCHONB3YSd  (PU3UUECKUE
BEJIMYMHBIL: JNEKTPUYECKUN  3apsn, JJIEKTPUYECKOE  IIO0JIE,
HaNpspKEHHOCTh  IOJIS, IOTEHLIMAN, Pa3HOCTb IOTEHLHUAIOB; IIPH
OMHCAaHUU MPABUIBLHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAUYECHUS W EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BCINYNHaAMM

10.7

aHAJIM3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢buznyecKkre 3aKOHbI ¥ MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, 11
n III 3akonbl HbrOTOHA, 3aKOH COXPAHEHUS MEXAHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLUI CYNEPIO3ULIUN CUJ, IPUHIINIL
paBHOIIpaBUsA  HHEPUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEW KHHETHYECKOM SHEPruU TEIUIOBOI'O JBHKEHUS MOJEKYNI C
aOCOFOTHON TeMIepaTypoid, MEepBBI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHHUsl JJEKTPUUYECKOrO 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3ianyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX O€3011acCHOro

HCIIOJIb30BaHMUS B IOBCEIHEBHOM KHU3HHU

10.9

BrimmonasaTs OKCIICPUMCHTEI 11O UCCIICAOBAHNUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IPH
aToM (dopmyaupoBaTh TMpobiemMy (3amady) W THUIIOTE3y Y4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIJIOKECHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT M (HOPMYITUPOBATH BHIBOJIBI

10.10

OCYHICCTBHﬂTL NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)H31/I‘~ICCKI/IX

BEJIMYMH; MPU ATOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpPEeHUs U
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HCIIOJBb30BaTh U3BECCTHHIC METOJbI OLICHKU HOFpGIlIHOCTGfI I/ISMGpeHI/II\/II

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYUMHAMU C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IMPHU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBATh pE3yJIbTaThl IOJYyYCHHOH 3aBHCUMOCTH
(bu3nUecKux BEIMYUH B BUJE TaOJIUI U TPapUKOB, €1aTh BBIBOJBI MO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOmogath  mpaBuWjia  0O€30MAaCHOTO  TpyJda TPH  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOM M MPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHble 3a/7a4M ¢ SIBHO 3aaHHOM (hU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHAIN3a
yCIIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYI0 MOJEib, BBIAEIATH
dusnyeckre BENMIUHBI U (HOPMYJIBI, HEOOXOUMBIC NIl €€ pelIcHHS,
MPOBOJUTH PACUYETHI U OLEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAUYEHUS

¢bu3nuecKoil BeITUUNHBI

10.14

Pemarp  kauecTBeHHBIE  3a/Jauu: BBICTpauBaTh  JIOTHYECKU
HENPOTUBOPEUYHMBYIO LIETIOUKY PACCYKIEHHUI C OMOpOl Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUSA

10.15

Hcnonb3oBaTe MHpU  pelICHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMU JUIsl TOUCKA, CTPYKTYpUPOBaHMS,
MHTEpIpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
MHpOpPMAalLIUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTy4aeMyto HH(OPMALIHIO

10.16

[TpuBOANTE IpUMEPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY KAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (DU3MKE B MOBCETHEBHOM
JKU3HU ISl oOecrieueHust 6€30MacHOCTH MPU 0OpaIIeHuu ¢ mpudopamMu
U TEXHUYECKUMM YCTPOWMCTBAMM, MJISI COXpPAHEHUs 370pPOBbS U

CO6J'IIOI[CHI/IH HOPM 3KOJIOTMYECKOI'O ITOBEACHHS B 01<py>1<a101u6171 cpeac

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3IUYHBIX COIHMANBHBIX POJEH,
IUIaHUPOBAaTh  pabOTy  TpyMIbl, pPalOHAIBHO  pacHpeaessiTh
00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsIX, aJleKBaTHO OIICHUBATh BKJIQJ KaXXIOTO U3 YYaCTHUKOB

TPYIIBI B pellIEHUE paccMaTpUBAEMOM MpoOIeMbl
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11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero oopa3oBanusi

11.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PHU3MKH B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOMN JEATECIbHOCTU

JOJIeH, LIeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TPAHULBl IPUMEHEHHSI U3yUYEHHBIX (PU3MUYECKUX MOJIENICH:
TOYEYHBIN ANEKTPUUYECKUHN 3apsi, siiepHasi MOJIeNb aToMa, HYyKJIOHHAas

MOJIEJIb AaTOMHOT'O Siipa MPH pelieHNH (PU3NIECKHUX 3314

11.3

Pacrio3naBate (usmueckue siBIeHUs (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB  DJIEKTPOJWHAMHUKMA W  KBAaHTOBOM  (pusmKwu:
ANIEKTpUYEcKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE JEeHCTBUS TOKa, B3aMMO/ICHCTBUE MarHuTOB,
ANIEKTPOMATrHUTHAST WHAYKIHS, JCHCTBHE MArHUTHOTO MO Ha
MPOBOAHUK C TOKOM U MABWXKYIIMMCS 3apsil, SJICKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, uHTepdepeHuus, audpakuus U
MOJIIPU3alisl CBETa, AMCIEPCUS CBETa, (OTOAIEKTpUIEeCKuil dhdexT
(poroaddexrt), cBeTOBOE HaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaanOaKTUBHOCTD

11.4

OnuceiBaTh W3y4YEHHbIE CBOICTBa  BellecTBa  (JIEKTPUYECKHE,
MAarduMTHBIC, ONTHYCCKUC, DJICKTPHUYCCKYIO IMMPOBOAMMOCTL PA3JIMYHBIX
Cpel) © DJJIEKTPOMArHUTHBIC sBIEHUS (MPOIECCHI), HCHOIB3Ys
dbusznyeckue  BENWYHMHBI:  OJCKTPUYECKUH  3apsl, Ccuila  TOKa,
AIIEKTPUYECKOE  HANpsOKEHUE,  DAJIEKTPUYECKOE  COMPOTUBIICHHE,
pazHocTh mnoteHiumanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHla, HWHAYKTUBHOCTh KAaTYIIKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIEH, MepHoJ U YacToTa
Kosie0aHuil B KoseOaTeIbHOM KOHTYpE, 3apsl U CUJIa TOKa B Mpoliecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX Kose0aHuH, ¢boxycHoe
paccTosiHue W ONTHYECKas CHUJia JIMH3bI; MPU OMUCAHUU MPaBUIBLHO
TpakToBaTh (UINYECKUH CMBICT HCIOJB3YEMBIX BEINUYHMH, HUX
0003HaUYE€HHUS U EAUHMIBI; YKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

TaHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, JSHCPIrud W HMIIYJIbC (I)OTOHa, nepuong
mojaypaciaaa, OSHEprusd CBIA3M AaTOMHBIX AAC€p, IIPU OIIHMCAaHHUH
IMpaBUJIBHO TPaKTOBATb (1)PI31/I‘~I€CKPII>1 CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYECHUS U CAWHUIIBI, YKa3bIBaTb q)OpMYJIBI, CBA3BIBAIOIIHC
HaHHYIO (I)I/I3I/I‘-IeCKy1-O BCIIMUUHY C APYI'MMHU BCINYUHAMU, BBIYUCIIATH

3HauYeHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBath (U3NYECKUE TPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIBHOIO M NAapauIeIbHOTO COEAUHEHHS IPOBOJHHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHIYKLMHU, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBl ~ IIPEJIOMJICHUS  CBETa, YypaBHEHHWE  OWHINTEWHAa  JJIA
dotorddekra, 3aKOH COXpaHCHHS DJHEPTrUU, 3aKOH COXpaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMs DJJIEKTPUUYECKOrO 3apsAna, 3aKOH
COXpaHEHUsI  MaccoBOro uwucia, noctynarel  bopa, 3akoH
palMOAKTUBHOIO pacnaja; IMpH HSTOM pa3jindyaTh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeZ[eJBITB HalpaBJICHUC BCKTOpa HWHAYKIMU MArHUTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHua

11.8

CTpOI/ITB n  OIIUChIBATDH I/I306pa)KGHI/IC, CcO3JaBacMO€ IIIIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI IO UCCIEAOBAHUI0 (PU3NYECKUX SIBICHUNA U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpobiemMy (3amady) U THUIOTE3y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaThb  YCTaHOBKY M3  TIPEAJIOKECHHOTO

O60py2[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOBI

11.10

OCYH_ICCTBJI}ITB nNpsaMbIC W KOCBCHHBLIC H3MCPCHUA (bl/ISI/I‘-ICCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIH CII0CO0 HU3MCPCHHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOFpeHJHOCTCfI H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NpSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PHU3UUECKUX
BEJIMYMH B BUJE TaOJIHIl U TPaQUKOB, JIeNaTh BHIBOJBI 110 pe3yIbTaTaM

HCCIICOO0BaAHUA

11.12

CobOmronaTte mpaBuia 0€30MacHOrO TpyAa IMpH  MPOBEACHUU
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UcCIeOBaHUH B paMKax ydeOHOro OSKCIIEpUMEHTa, Yy4yeOHO-
HCCJEN0BATEIbCKON U MPOCKTHON JEATEIBHOCTH C MCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00PaTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOEIbIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI M TPUHLUIBI, HA OCHOBE aHAIM3a
yCIOBUS  33Jauyd  BBIOMpATh  (PU3UYECKYIO MOJEb, BBIIEIATH
¢dusnyeckre BEIMYUHBI H (OPMYIIBI, HEOOXOUMBIC NIl €€ pelICHHS,
IPOBOJUTH PACUYETHI U OLEHUBATH PEAIbHOCTh IMOJYYEHHOTO 3HAUYCHUS

(buznyecKoil BeIUYNHBI

11.14

Pemarpr  KkauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTMYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUSA

11.15

Hcnonb3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALlMOHHBIE TEXHOJIOTMHM [UIsl TOUCKA, CTPYKTypUpPOBaHMS,
MHTEpHpEeTallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
uHpOpPMaLUY, TOJTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MalllH, MPUOOPOB U TEXHUYECKHX
YCTPOICTB; pa3iauyarh YCJIOBHS WX O€30IacHOr0 MCHOJIb30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCETHEBHOMN
YKU3HH 1)1 o0ecrieueHus 0€30MacHOCTH MpH OOpaIieHUH ¢ MpuOopaMu
U TEXHHUYECKUMH YCTPOWCTBAMH, JUISI COXPAHECHHUS 370pPOBbS U

COOJTIOJICHHST HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpeie

11.19

PaGortare B rpynme ¢ BBITOJHEHHEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy  TIPyNNbl,  PAalMOHATBHO  pacHpeAesaTh
00S3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsAX, AJEKBAaTHO OLICHUBATh BKJAJ KaXXAOIO M3 YYaCTHUKOB

IpYIIIbI B PELICHUE paccMaTpUBaeMOM MPOOIIEMBI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon Kox npoBepsiemoro
pasaena JIeMeHTAa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka o mnpupoxae. Hayunsle
METO/Ibl NTO3HAHUS OKpY:Karomero Mupa. Ponb
DKCIEPUMEHTa M TCOPUM B  IIpOLECCE

MO3HAHUS MPUPOBL. IKCIIEPUMEHT B (pU3MKeE

1.2

MonenupoBanue GU3NYECKUX SBICHUH H
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHULIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpunHIHT
cooTBeTcTBUS. Ponmp M Mecto (u3MKU B
dbopMUpOBaHUU COBPEMEHHOM Hay4YHOU
KApTUHBI Mupa, B MPaKTUYECKON

NEATEILHOCTH JII0ACH

MEXAHHUKA

KMHEMATHUKA

2.1.1

MexaHu4ecKoe IBHXKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOIo ABUKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

[Tepemerienue, CKOpPOCTh (CpedHss CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

HepeMemeHHﬁ X CJI0XKCHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduku
3aBHCHUMOCTH KOOpIMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHU

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP

07.09.26 14:40 (MSK)

CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




CBoOoaHOE mageHne. Y CKopeHue cBOOOHOTO

naaCHuA

KpuBonuneiitnoe naBmxeHue. PaBHOMepHOE
JBUXXCHUC MaTCpHaHBHOﬁ TOYKHU 10
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JMHEWHAs
CKOpOCTb. Ilepuon " 4acToTa.

HCHTpOCTpeMI/ITeHLHOC YCKOpPEHUC

TexHuueckue yCTpoiicTBa: CIHUIOMETP,
JIBIDKEHHUE CHApSOB, LIETIHBIE M PEMEHHBIE

nepcaadun

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEX]y IMyTSAMU, NMPONJICHHBIMU
TEJIOM  3a  TOCJIEOBaTelIbHbIE  paBHbIE
IIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUOKEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hyt0. M3ydeHne NBUKEHUS IIaprKa B BA3KOU
KUJIKOCTU.  M3ydyeHwe  JBMKEHUS — Teda,

OpOIIIEHHOTO TOPU30HTAITBHO

JANHAMUKA

2.2.1

[TpuHIIMI OTHOCUTEILHOCTH TI'amumnes.
IlepBeiii 3akoH Herorona. HMuepuuanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHI

2.2

223

Bropoi#i 3akon HprloToHa mjisi MaTepuanibHOU
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH Hplorona s

MaTCpHraJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTO TIroteHus. Cunia TsHKeCTH.

ITepBas kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJNIBXKEHHUS M  CWJIa TpPeHHA  TOKOS.

Koaddumuent tpenus. Cuita conpoTHUBICHUS
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IIpu ABUXKCHUU TECJIA B X KUAKOCTHU HUJIU ra3ec

2.2.7

[TocTymarenbHoe M BpamiaTeIbHOE JBHKEHHE

a0COJIFOTHO TBép,I[OFO TCl1a

228

MOMEHT cuiIbl OTHOCHTEIBHO OCH BpAIEHUS.
IIneqo cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yYCTpOWCTBA:  MOMAIIMITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Tpaktuyeckue pabotTel. M3yueHue NBMKEHUS
Opycka TI0 HAKJIOHHOW TUIOCKOCTH  TIOJ
JEUCTBUEM HECKOJbKHMX cuil. MccrnemoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIINX
B jaedopmupyemMoll TpPYyXHHE U PE3UHOBOM
oOpasrie, OT BEJIMYMHBI WX AehOopMaIlu.
HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMnynsc MaTtepuanbHOM TOYKH, CHUCTEMBI
MaTepUaabHBIX ToueK. VMIynbc cuiasl H

HN3MCHCHHNEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyiabca B HCO.

PeakxtuBHOE JBHXXCHUC

233

Pabora critet

234

MONIHOCTE CUJIBI

23

235

Kunernueckast s3Heprus MaTepuaJbHOW TOYKH.

TeopeMa 0 KHHETUYECKOH OHEPIrun

2.3.6

ITorenuunansHasgs dHeprus. IloTeHuuManbHas
SHEPrus YIpYyTO ne(hOpMUPOBAHHOMN
npyxuHbl. [loTeHIuManbHass »Heprus Teia

BOJIM3M MMOBEPXHOCTH 3eMIIU

2.3.7

HOTCHLII/IEUIBHBIC N HCIIOTCHIMAJIBHBIC CHIIBI.
CB13b pa6OTBI HCTIOTCHIOHUAJIBHBIX CHII C

NU3MCHCHHCM MEXaHUYECKOMH SHECPIUun

CHUCTCMbI TCII. 3akoH COXpaHCHUA
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MEXaHUYECKON YHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOTIEP, IPY’KUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cBs3H
5310 CKOpPOCTEHl TeJ TMpu HEyHpyrom yjaape.

UccnenoBanue CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMISCKOM OHCPIUU TCJIa

MOJIEKYJIAAPHAS ®U3NKA 1 TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUN

3.1.1

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

BSaHMOI[CﬁCTBI/IH JacCcTHll BEIICCTBa

Mogenu CTpO€HMS Ta30B, KUIAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE ATHUX MOJICNICH

Macca Monekyn. KommuectBo —BelecTsa.

[TocrosnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.1

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNHETUYECKON

TCOpHUU UACAILHOI'O Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPTUU TEIUIOBOTO JBM)KECHUS

yacrtull ra3a. [llkana remnepatyp KensBuna

VpaBuenue Kianeiipona — Menaeneena.

3akoHn J/lanmbToHa

["az0BbIe 3aK0HBI. M30mpoLiecChl B MAEaIbHOM
raze C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

O6apometp
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3.1.10

[IpakTnueckue pabotbl. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSHUA

pa3pexkEeHHOTro ra3a

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMOI[I/IHaMI/IquKaH CHUCTCMA. BHYTpeHHSIH
OHEPIUa TepMOHHHaMquCKOﬁ CHUCTEMBI H

CIOCOOBI €€ U3MEHEHHUS

322

KonndecTBo TemnoTsl U pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO Ira3a

3.23

Buael Temonepenayu: TEMIONPOBOJHOCT,
KOHBEKIMA, U3JIydyeHHe. TermmoeéMKOCTh Tena.
VnienbHass TEIIOEMKOCTh BellecTBa. Pacuyér

KOJMYCCTBA TCIIJIOTHI IIPH TCILIONEPCaAUC

324

3.2

IlepBb1it 3aK0H TepmoarHaMuKu. [IpumeHnenne
IIEPBOIO 3aKOHa TEPMOJAUHAMUKHU K
n3zonpoueccam. ['paduueckas uHTEpripeTanus

paboThl raza

3.2.5

TennoBele MamwmHbl. [IpuHIUIIBL AEHCTBUS
TEIJIOBBIX MaiuH. [IpeoOpa3zoBanust sHEprun
B TemwIoBbIX MamuHaxX. KoaddummeHt
nosiesHoro  nevctBus  (manmee —  KIILM)

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

3.2.6

Bropoi 3aKOH TEPMOJIMHAMUKH.
HeoOpaTtumMocTh  mpomeccoB B MPHPOJIE.
TenoBeie JIBUTATEIH. DKOJOrH4ecKue

HpO6JICMbI TCIIJIOOHCPIrCTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JIBUIaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUIIUOHCD

3.2.8

[TpakTuyeckue paboTsl. I3MepeHue yaeabHOR

TEIIOEMKOCTH

33

AT'PET'ATHBIE COCTOSAHUA BEHHIECBA. ®A30BbBIE I[TEPEXO/IbI

3.3.1

[TapooOpa3oBanue n kKoHneHcalws. Mcnapenne
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" KHIICHUE. VnenpHas TerIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhI

KHUIICHUA OT JaBJICHUA

AOCOMIOTHAaE W OTHOCHUTENIBbHAS BIAXHOCTH

332 Bo3ayxa. Hacelennslii nap
Teépnoe TeJIO. Kpucrannnueckue u
333 amop(dHbIE Telma. AHH30TPONUS CBOWCTB
o KpUCTAJUIOB. Kunkue KpUCTaJLIBIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InmaBnenne u Kpuctajmmszauus. Y AenbHas
o teruioTa miasiaeHus. Cyonumanus
3.3.5 VYpaBHeHuUE TEIJIOBOTo OanaHca
TexHudeckue yCTpPOWCTBA: THUTPOMETP H
336 MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
o MOJIyYEHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YKCJie HAHOMATEePUaJIOB, U HAHOTEXHOJIOTUH
337 [IpakTnueckue padoTHI. UN3zmepenne
o BJIYKHOCTH BO3/yXa
4 OJIEKTPOANMHAMUKA
DJIEKTPOCTATHUKA
A1l OnexTpuszauus Tell. DJIeKTpudeckuil 3apsa. [Isa
o BUJIA MIEKTPUUECKUX 3apsiIOB
[TpoBoHMKH, TUDJICKTPUKHU "
4.1.2
MOJIYIIPOBOIHUKHU
4.13 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
414 B3aumoneiictBue 3apsanoB. 3akoH Kynona
4.1 DneKkTpuyeckoe noJe. Hanpsixénnocts
415 3JIEKTPUUECKOTO OJIA. [Tpunimn
o cynepno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH
AIEKTPUUECKOTO TOJIS
416 PabGora cumnm  37IEKTPOCTATHYECKOTO — TOJS.
o [Torenuuman. Pa3HoCTh NOTEHIIMAIIOB
al7 [IpoBOMHUKN W AWDIEKTPUKH B TMOCTOSHHOM

SJICKTPUYICCKOM IIOJIC. I[I/IBHGKTpI/I‘IGCKaH
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IMPOHUIIACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATopa
TexHuyeckue  yCTpOWCTBa:  3JIEKTPOCKOI,
419 AIIEKTPOMETp, DIIEKTpOCTATUYECKas 3aluTa,
o 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTnueckue paboTHI. N3smepenne

Z-)HGKTpOéMKOCTI/I KOHACHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcmoBus CymICCTBOBAaHUA IIOCTOAHHOI'O

4.2

4.2.1 NIeKTpudecKoro Toka. Mcrounuku toka. Cuna
TOoKa. [I0CTOSIHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka 1enu
423 DNEKTPUUECKOe COIMpPOTUBJIEHHUE. Y AEIbHOE
o COINPOTHBIICHUE BEILIECTBA
4n4 ITocnenosarensHoOE, apajuIesIbHOE,
o CMEIIAHHOE COEANHEHNE TPOBOHUKOB
Pabota snexTpuueckoro toka. 3akoH J[xoyms
4.2.5
— JleHna
4.2.6 MOIHOCTB IIEKTPUIECKOTO TOKA
anekTponaBwkymas cuna (ganee — JJC) u
427 BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHUKA TOKa.
o 3akoH Oma I TOJNHOM  (3aMKHYTOI)
aneKkTpudeckor nenu. Koporkoe 3ambikanne
DJNeKTpOHHAas IIPOBOAMMOCTD TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
o METAJIJIOB oT TEMIIEPATYPBI.
CBepxnpoBoIuMOCTb
429 OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX ITy4YKOB
4.2.10 [TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
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IIPOBOAMMOCTh MOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexoja. [lomynpoBoaHUKOBBEIE TPUOOPHI

4.2.11

9JICKTpI/I‘{CCKHI>’I TOK B QJICKTPOJIUTAX.
On CKTPOJIUTHUUICCKAA JUucconuanus.

DnekTponu3

4.2.12

DIEKTPUIECKHUI TOK B razax.
CaMOCTOSTEIBHBIA M HECAMOCTOATEIbHBIH
paspsa. PaszauyHbie THUNBI CaMOCTOSITEILHOTO

paspsiaa. Mounus. [1nazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepmeTp,
BOJIBTMETP,  pPEOCTAaT, HMCTOYHHUKH  TOKa,
JJIEKTPOHArPEBaTEIbHBIC pudOpHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAKYYMHBIN 1O,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOHynpOBOIIHHKOBBIﬁ Au0oa, raJlbBaHHUKa

4.2.14

IIpaxTnueckue paboTHI. N3yuenue
CMEIIAHHOTO COEJMHEHHS PE3UCTOPOB.

N3mepenne 3OJIC HUCTOYHMKA TOKa M €rO
BHYTpEHHEro conpoTtusieHus. HaOmtonenue

9JICKTPOJIN3a

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHAYKLOUA

4.3.1

IlocTtostHHBEIE MarHuTbl. BzammonencTBue

IIOCTOSAHHBIX MarHuTOB

43.2

MaruutHoe mone. Bektop MarHuTHOH
vHayKiuu.  [IpuHmun — cyneprno3uuuu.
Jluann marantHOM wmHAyknmu. Kaprtunaa
JIMHUM  MAarHuTHOM  MHAYKUMH  TOJA

IIOCTOSSHHBIX MarHuToOB
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MarautHoe moJje IMPOBOJHUKA C TOKOM.
KapTI/IHa JIMHUM TOdsA JJIUHHOIO apsamMoro

IMPOBOAHHMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MIPOBOJIHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzaumoeiicTBue mpoBOAHUKOB C
TOKOM
43.4 Cuna Ammepa, €€ MOJlyJib U HAlPaBIICHUE
Cuna JlopeHua, €€ MOAyJ b U HallpaBJIECHUE.
JBm>kKeHrE  3apsDKEHHOW — YacTHLbl B
433 OJIHOPOJAHOM MarHUTHOM Tmone. Pabota
cuiibl JIopeHa
43.6 SIBiieHUE DIEKTPOMATHUTHON UHIYKLIIMHU
437 IToTok BeKTOpa MArHUTHOM UHIYKIIMU
O/C unnykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe snektpuueckoe mone. IJ[C
WHAYKUMA B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATEIbHO B OJIHOPOJTHOM MAarHUTHOM
nose
4.3.10 [IpaBuino Jlenma
NHayKTUBHOCTB. SIBIIEHUE CAMOUHIYKIUH.
4311 OJ1C camouHAYKIIMT
OHeprusi MarHUTHOTO TIOJI KaTyIIKH C
4.3.12
TOKOM
43.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOWCTBA:  IIOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTETTH
3JIEMEHTAPHBIX YaCTUL, UHAYKLIMOHHAS €Yb
[IpakTnueckue paboTHI. N3ydenue
MarHUTHOTO TIOJSl KaTYIIKM C TOKOM.
4.3.15 HccnenoBanme OelCTBUS  IMOCTOSIHHOTO

Mar"Hura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTPOMaFHHTHOfI HHAYKIOUH
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5 KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE N SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

KonebarensHass cucrema. CB0OOOIHBIE
KoneOanus. ['apMOHHWYECKHE KOJIeOaHUS.
5.1.1
[lepwon, wacrtora, ammumtyna u (dasa

KoJieOaHuii

[IpyxuHHbIA MasgTHUK. MaremaTuyecKui

MasiTHHUK

YpaBHEHHE TapMOHHYECKUX KOJeOaHU.
5.1.3 Kunematnueckoe Hu IUHAMHYECKOE

OIIMCAaHHUE KOJIeOaTEILHOIO JABHMOKCHUA

[IpeBpamenue SHEPTrUu npu
FapMOHMYECKUX  KOJIeOaHUsX. Cas3b
514 aMILIATYIbI Koaebauuii HCXOIHOU
BEJIMYUHBI C aMIUTUTYJaMu KoJjieOaHui eé

CKOPOCTH U YyCKOPEHUs

Konebartenbupiit  koHTYp.  CBOOOIHBIE
5.1 AJEKTPOMATrHUTHBIE KoJieOaHus B
uAealbHOM  KoJe0aTebHOM  KOHTYPpE.
AHaJOTUS MEKIYy MEXaHHYECKUMU U
ANIEKTPOMArHUTHBIMHU KOJIEOAHHSIMH.

®opwmyiia ToMmcoHna

3aKkoH COXpaHCHUA SHCPIrUU B HACAJIBHOM

KoJie0aTeIbHOM KOHTYpPC

BbIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pesonanchnas KpHuBasl.
BeiHyx1eHHbBIE JIEKTPOMarHuTHbIE

KoJieOaHus.

Ilepemennbiii  Tok.  CuHycOMAANbHBIN

IIEPEMEHHBIN TOK.

MomHocTh [IEPEMEHHOTO TOKA.
5.1.9 AMIUIUTYHOE U JEHCTBYIOIEE 3HAUYECHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10 Tpanchopmarop. [IpousBoacTso, epenada
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U NOTpeOIEHUE 3IIEKTPUYECKON SHEPIUH.
DKOJIOrM4eCKHE PUCKHU NPU MPOU3BOACTBE
AIEKTPUUECKOMN DHEPIUH. Kynberypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPIUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
HIEKTPUICCKHUI 3BOHOK, JIMHUN

QJICKTpOoIICpcaaq

5.1.12

[Tpaktuyeckue pabotel. MccnenoBanue
3aBUCUMOCTH I€pUoJa MaJlbIX KoseOaHun
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAacchl
rpy3a. MccienoBanue nepeMeHHOro Toka B
LEeNM M3 IOCIEAO0BATEIbHO COCIUHEHHBIX

KOHACHCATOpPA, KaTYIIKHU 1 PE3UCTOpPa

MEXAHUYECKHUE N SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuveckue BOJIHBI, YCIIOBHS
pacnpoctpanenusa. llepuon.  CkopocTtb
pactpocTpaHeHHUss ©W  JJIMHA  BOJIHBIL.

HOHepe‘{HBIC " OpOJOJILHBIC BOJIHBI

522

WnTepdepenius u Tudpakus

MEXaHNYECKUX BOJIH

523

3Byk. CkopocTb 3Byka. ['poMKOCTb 3ByKa.

Bricora Tona. TemOp 3ByKa

52

524

OJNEKTPOMarHuTHHIE  BOJHBL. Y CJIOBHSA
U3JIy4eHUsI  JJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenrtanus BektopoB E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

5.2.5

CBoiicTBa  DJIEKTPOMArHWTHBIX  BOJIH:
OTpakCHHE, IPEIIOMIICHHE, NOJApU3aLus,
mudpaxuus, uHTepdepeHuus. CKOpOCTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxama AIIEKTPOMArHUTHBIX BOJIH.
[IpruMmeHeHne SIEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI PaauoOCBA3M U TCICBUACHUA.
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Pannomokamust. DNeKTpOMarHuTHOE

3arpsA3HCHUC oxpy;xa}omeﬁ Cpeabl

5.2.8

TexHUUeCcKue YCTpPOWCTBA: MY3bIKAJIbHbBIE
HHCTPYMEHTEI, YJIbTPa3ByKOBast
JUAarHOCTHKAa B TEXHUKE M MEIUIIMHE,
panap, panuoOnpUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBY-neun

OIITUKA

5.3.1

[IpsiMmonuHEitHOE pacnpOCTpaHEHHUE CBETA

B OJIHOPOJIHOM cpexe. JIyu ceeTa

532

OtpaxeHnue cBera. 3aKOHBl OTPaKEHUS
cBera. [loctpoeHne M300paykeHHiA B TIOCKOM

3epKaie

533

[penomienne cBeTa. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCONIOTHBIH oKa3areib

MMPCIOMJIICHUA

534

ITormoe BHYTpEHHEE OTpaXKEHHE.
IIpenenbHblil yroyl MOJHOIO BHYTPEHHETO

OTpaXCHUA

53

535

Hucnepcuss  cBeta. CnoXHBIA  COCTaB

oenoro cBera. L{Bet

53.6

Cobuparomnyie ¥ pacCceUBAOIINE JTMH3BL.
Tonkass nuH3a. DOKYCHOE pacCTOsIHUE U
OIITHUYECCKas cuiia TOHKOH JIMH3HBI.
[TocTpoenue n300pakeHNu B COOMPAOIINX
u pacceuBaomux JuH3ax. Dopmyia
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH301

5.3.7

HpC,Z[CJIBI NPpUMCHUMOCTHU FCOMCTpH‘{CCKOﬁ

OIITUKHU

53.8

Untepdepentius  ceera.  KorepentHsie
HWCTOYHUKHU. Ycnosus HaOIIOICHUS
MaKCHUMYMOB " MHHUMYMOB B
UHTEp()EPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(i)a?:HI)IX KOI¢pCHTHBIX UCTOYHUKOB
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Hudpakauss  cBera.  udpakunonHas

pemérka. YciaoBue HAOMIOACHUS TIABHBIX

5.3.9 MaKCUMyMOB npu HaJIeHun
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusarus cBera
TexHudeckue yCTpOMCTBA: OYKH, JyIIa,
¢doroanmapar, MPOEKIUOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOT, BOJIOKOHHAs
OITHKA, I(pakuOHHAs peéTka,
HOJIIPOU T
IIpakTueckue paboTHI. N3mepenue
5310 nokasarens npenomneHnus. Mccnenosanue

CBOICTB  W300pakeHW B  JIMH3aX.

Ha6monenue aucnepcuu cBeta

SJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBl TPUMEHMMOCTH KIIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh
MOAYJS CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
38M€I[J'I€HI/IC BpECMCHHN MW  COKpAIICHHUC

JJIMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHOMN YaCTHUIIBI

6.4

CBsi3p Macchl C JHEpPrueld M HUMILYJIbCOM
CBOOOJIHOM YacTHIBl. ODHEPrus IMOKOs

CBOOOIHOM YaCTHLIbI

KBAHTOBAA ®U3UKA

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1 7.1.1

®otonsl. Popmyna [lnanka cBsa3u 3HEPTUU
¢oTOHA C ero 4YacroTol. OHeprus Hu

UMIyJIbC (OTOHA

OTtkpeITHE U UccnenoBanue Gporodrddexra.
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OTIBITEI AlT. Croserosa. 3aKOHBI

doro3ddexra

YpaBHeHue OWHINTENHA Jine: |
dorosddexra. «Kpachnas rpaHuLa

dboToapdexra

7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XHUMHUYECKOe IeHCTBUE CBETA

TexHu4eckue ycTpoicTBa: (POTORIEMEHT,
dboromaTyuk, COJIHCUHAs Oarapes,

CBETOIUO]I

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OTBITE
Pesepdopaa no uccnenoBaHuio CTpoeHUS

aToMma. HJ'IaHCTapHaﬂ MOJCJIb aTOMa

7.2.2

[Toctynater bopa. H3znyuenue u
norjouieHre (GOTOHOB TpU  TMEpPEXoie
aToMa C OJHOTO YpOBHS DJHEPruu Ha
npyroi. Buasl cniektpoB. CiekTp ypoBHEU

SHEPTUH aTOMa BOJIOPOJA

7.2

7.2.3

BonHoBBIe cBoMcTBa dacTHll. BOJHBI e
Bpoiins. KopmyckynsipHo-BOJIHOBO#
nyanusMm.  Jludpakuus dIeKTpOHOB Ha

KpHUCTaJlIax

7.2.4

CrioHTaHHOE U BBIHYXXKACHHOC M3JIYUCHHUC.

Y CTpOHCTBO M PUHLIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaIbHBIN
aHaJIn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktnueckne  pabotel.  Habmomenue

JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

7.3

7.3.1

Metoapl HaOMIONEHUS W PETUCTpaIUU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  pPAaJUOAKTUBHOCTH.  OMBITHI
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Pesepdpopna mo ompenmeneHuo cocraBa
pannoakTuBHOrO  m3nydeHus. CBolicTBa
anb(da-, 6eta-, ramma-uznydeHus. Biusaue

PaaAnOaKTUBHOCTH Ha JXUBBIC OPIraHNU3MbI

7.3.3

OTKpbITHE  TPOTOHA W  HEUTpOHA.
Hyxnonnas monmens siapa [eiizenbOepra —
WBanenko. 3apsa sapa. MaccoBoe YHCIIO

sapa. N3oTonsl

7.3.4

Annda-pacra. DNEKTPOHHBIH u
MO3UTPOHHBIN OeTa-pacria. 'amma-
U3ITyYEHUE. 3aKkOH  paJUOAKTUBHOIO

paciiaaa

7.3.5

OHeprusi CBA3M  HYKIOHOB B  fJpe.

Snepubie cuibl. Jledekt Macchl siipa

7.3.6

ﬂ;[epHHe pCaKknuu. I[eJ'ICHI/IC n CHHTC3

saep

7.3.7

SAnepHbii peaxkrop. TepmosinepHbIil
cuHre3. [IpoOGnemMbl UM  NEPCHEKTUBBI
AIEPHOM  SHEPreTUKU.  DKOJOTHYECKUE

ACIICKThI H)IepHOI\/’I 9HCEPICTUKHU

7.3.8

OnemeHtapHple  4acTUubl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIBHBIE

BSaHMOHeﬁCTBI/Iﬂ

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCoHa, SANEpHBIA PEAKTOP,

aroMHas oomOa

7.3.10

[Ipaktnueckue pabotel. HMccnemoBanue
TPEKOB YaCTHLL (mo TOTOBBIM

dboTorpadusam)

DJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mnoro neba. CosBe3musi, sipkue

3Bé3,[[BI, IJIaHCTHhI, X BUAUMOC IBUXKCHUC

8.2

Conneynas cwucrema. Ilmanersl 3eMHOI

IPYIIIIBI. IImaneThI-rUTaHThI nu ux
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CIIYTHHUKH, KApPJMWKOBBIC ILIAHCTHI. Marigle

tena CoJIHEUHOH CHCTEMBbI

8.3

Connne, ¢orochepa u  aTmocdepa.

CoJtHeYHast aKTUBHOCTD

8.4

HcTouynuk sHeprun CosHua u 3B€371

8.5

3BE3/bI, HMX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, pajlyc, TEeMIIeparypa,
150:¢ B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TIJIABHOH  IOCJENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBLY» IS

3BE31 INIaBHOI MOCJIENOBATEILHOCTHA

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE MIPECTABICHUS 0
MPOUCXOXKIEHNU U 3Botony ColHIa U 3BE3.

ITanel XKU3HH 3BE3]]

8.7

Mneunsiii  Ilyte — nHama [amakTuka.
CnupanbHass  crpykrypa  [amakrukw,
pacnpeneneHue 3BE3N, Ta3a U IbUIM.
[Tonoxxenne wu paBwkeHune ConHuoa B
lamaktuke. [lmockas wu  cdepudeckas

MOACUCTEMEI [ anakTuKu

8.8

Tumnsr rajJaKTHK. Paguoranaktuku n

KBa3apel. UEpHBIE ABIPHI B sIpax rajJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaOOma. Pas0eranume TralaKTHK.
Boszpact u paguyc BceneHHoil, Teopus
Bonbmioro B3peiBa. Mogens «ropsiuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrtabHast ~ cTpykTypa  BceneHnHoi.
Meraramnaktuka. Hepeménusie mpoOiembl

aCTPOHOMUU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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