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IHHOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo ¢usmke 6a30BOro YpoBHSI CpeaHero olmiero oOpa3oBaHus pa3padOoTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHWM K pe3ylbTaTam
OCBOCHHUS YPOBHS OCHOBHBIX 00pa3oBaTelbHBIX Mporpamm, npeacraBieHHbIXx B DI'OC COO, a takxke ¢ yué€toMm ¢enepanbHol paboueil mporpaMmbl
BOCIIUTAHMS M KOHIENIMU MperojaBaHus ydeOHoro mpenmera «@Dusmka» B oOpa3zoBaHMU opraHu3anuii Poccuiickort denepanuu, peain3yromumx
OCHOBHEBIE 00pa3oBaTebHbIe porpaMmbl Depeparum.

Conepxanue MporpaMMbl MO (pU3HKE OPUEHTUPOBAHO HA CTPAHUIBI €CTECTBEHHO-HAYYHOW KapTWUHBI Mupa ydammxcs 10—11 kmaccoB mpu
o0y4yeHMH uX (pu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIESTEIbHOCTHOIO KOHTeKcTa. IIporpaMma mno ¢u3uke coOoTBETCTBYET TpeOOBAHUAM
OI'OC COO Kk cTaHAapTHBIM JIMYHOCTHBIM, MPEAMETHBIM U METANpPEIMETHBIM pe3ysbTaraM OOy4YeHHs, a Takke o0ecleuyuBaeT HEeOOXOJUMOCTb
peanu3ay MeXIIPEIMETHBIX CBsI3€il (PU3MKM C eCTECTBEHHO-HAYyYHBIMHM YU4eOHBIMM IIpeaMeTaMu. B kauecTBe OCHOBHOM Liesn u3ydeHus GU3MKU Ha
o0IIeM ypoBHE CpeHEro 00pa30oBaHMs, MPUBEICHBI CICIYIONINE PE3yIbTaThl H3yYeHUsI Kypca (PM3UKHU: JIMYHOCTHBIE, METAlpeIMETHBIE, IPEIMETHBIC
(Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

HpI/IBO,I[SITCSI PE3ybTaThl OCBOCHUA KypCa (1)I/I3I/IKI/I Ha 0a30BOM YPOBHE, B TOM YUCJIC ITPEAMCTHBIC PC3YJIbTATHI 110 I'OJaM 06y‘leHI/IH;
COACPIKAHUC y‘IC6HOFO npeamMeTa «Pu3uKay 1o rojaM O6y‘leHI/I}I.

du3nka Kak Hayka o HanboJjee 00IuX 3aKOHAX MPUPO/IbI, IPEACTAaBICHHAs B BU/I€ CUCTEMbI 00yUeHMsI IPEAMETA B IIKOJIE, BHOCUT CYILIIECTBEHH bIii
BKJIaJ B 3HaHMUS 00 okpyxkaromeM mupe. LlIkonpHbIM Kypc GU3MKH — CHCTEMOOOPA3yIOIIUN JJisi €CTECTBEHHO-HAYYHBIX HPEIMETOB, MOCKOJIBbKY
¢u3nyeckre 3aKOHbI MCXOJAT U3 OCHOB IPOLIECCOB M HAIPABICHWH, M3yd4aeMbIX XMMHHU, OHOIOTWH, (U3MYEeCKOH reorpaguu M acTpOHOMUHU.
Hcnonp30BaHre U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUI OMpeeNseT XapakTep M Pa3BUTHE MEPEOBBIX TEXHOJIOTHI B 00JacTH 3HEPreTUKH,
TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYE€HUSI HOBBIX MAaTE€PUAJIOB € 3alaHHBIMU NPUHIMIIAMU U Opyrux. M3ydeHue (u3nku BHOCUT OCHOBHOM BKJIa[ B
METO]Ibl €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOydYaroIIMXcCs, B METOJaX YMEHHUW MPHUMEHSATh HAy4HbIE METOJIbl MTO3HAHUS NPHU BHIIOJHEHUU WMU
Hay4HbIX UCCIICOBAHUMN.

B ocHOBY Kypca Gu3uKH A5l yPOBHSI CPEIHEro o0IIero o0pa3oBaHMs 3aJI0KEH Psifl UeH, KOTOPhIE MOYKHO pacCMaTpHBaTh KaK MPUHIIUIIBI €ro
HOCTPOCHHUSL.

Hoes xopowa . B cOOTBETCTBUU C HEM KypC ABIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepHabl U3 BCEX pa3/iesioB (PU3HUKHU, BKIIOUYAsS
BOIPOCHI KaK KIaCCUYECKOM, TaK U COBPEMEHHOW (DU3HKHU.



Hoes cenepanuzayuu . B COOTBETCTBUHM C MaTepualaMu Kypca (U3UKH, 00beIWHEHHBIMH BOKpPYr (QU3MYecKuX Teopwii. Bemymmm B Kypce
SIBJIAIOTCS IIPE/ICTABIICHUS O CTPYKTYPHBIX CJIOSIX MAaTE€PUU, TPUPOBI U TOJIS.

Hoes cymarumapusayuu . Ee peanusanus npeamnoara€t UCIoJdb30BaHUE T'YMAHUTAPHOI'O IMOTCHIIKAIA (bHSH‘ICCKOfI HAayYKH, OCMBICIICHUE CBsA3U
Pa3sBUTHUA (bI/ISI/IKI/I C pasBUTUEM 06H.I€CTBa, a TaK)KC€ C MUPOBO33PCHUYCCKMMU, HPABCTBECHHBIMHA U 3KOJIOTHYECKUMU HpO6HeMaMI/I.

Hoes npuknaonoii nanpasnennocmu . Kypc ¢Gu3nku npeanonaraeT 3HaAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKMX M TEXHOJIOTMYECKHX
TEXHOJIOTMH, U3YYEHHBIX TEOPUI U YJHEPTETUKH.

Hoes IKonocuzayuu peaIn3yCTCs MoCpCACTBOM BHECCCHUSA 3JICMCHTOB COACPIKAHNA, MOCBAIIEHHBIX YKOJIOTHYESCKUM HpO6HeMaM COBpPEMCHHOCTH,
BJIMSAHHUA pa3BUTHUA U TGXHOHOFHﬁ, a TaKXKC 06CY)KI[CHI/IH HpO6HCM Pa3yMHOTO IIPUPOAOIIOJIb30BAHNS U 0c000ii 0€30IMaCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpelHero oOmiero oOpa3oBaHus SBISAIOTCS (u3ndeckue teopuu (PpopMupoBaHuUE
MPEJICTABJICHHBIX O TOCTENEHHOM IOCTPOCHUH (PU3UYECKUX TEOpUHM, POJIMKOB (PyHIAAMEHTAIbHBIX 3aKOHOB M IMPEOOPa3OBaHMl B COBPEMEHHBIX
IIPEJICTABICHUSIX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, /JIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX TEHJECHIUI U IIPOLIECCOB).

CuCTeMHO-eATEIbHOCTHBIA MOJAX0J B Kypce (M3UKH peaTu3yeTcsl MPEeXJIe BCEr0 3a CUET OpraHU3allMu IKCIIEPUMEHTAIbHON NESTeIIbHOCTH
oOyuatomuxcs. J[as 6a30Boro ypoBHS Kypca (U3HKH — 3TO HCIOJB30BAHME CHCTEMbI (POHTAIBHBIX IOCIEIOBATENbHBIX SKCIEPUMEHTOB H
abopaTOPHBIX PabOT, KOTOPHIE B MpOrpaMMe Mo GU3UKE 00HETMHEHBI B 00IIIEM CIIICKE YIEHUH MPAaKTUUECKUX padoT. Beienenne B yka3aHHOM IIEpeUHe
1abopaToOpHBIX paboOT, MPOBOAUMBIX ISl KOHTPOJISI M HAOTIOIEHHS, POBOIUTCS yYaCTHUKaMU 00pa30BaTeNIbHOTO Mpollecca Ha OCHOBE TIAHUPOBAHUS
M OCHaleHus KaOuHeToB (Gu3uku. [Ipu 3TOM OOydYEHHIO BIIAJICHUIO OXPAHOW MPUMEHSIIOTCS METOJbI MPOBEACHUS TOMOJHUTEIBHBIX HU3MEpPEHUH,
UCCIIeTIOBaHHE 3aBUCUMOCTEN (PU3NYECKUX BETMYMH U TOCTAHOBKA OTBITA B paMKax MPEI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHue yIenseTcsl peleHUI0 pacu€THBIX U Ka4eCTBEHHBIX 3aaad. [Ipu 3ToM U1t pacuéra NpuOPUTETHBIX 3a7ad SIBISIOTCS 3aJJa4t C
SIBHO 3aJJaHHOW (PU3MYECKON MOJIEbl0, MO3BOJISIONIEH MPUMEHSATh M3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH, KAaK M3 OJIHOTO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHMS U3 PAa3HBIX pa3zesioB. /i TaKuX IPUOPUTETHBIX 3a/1a4 SBJISIOTCS 3aJaHUs 110 O0BSCHEHHIO MTPOTeKaHUs (PU3NYECKUX TeHICHUUH U
MIPOLIECCOB B COBPEMEHHOM KM3HH, TpeOyroIIre BbIOOpa PU3ndecKuX Moiesel sl CUTyaluii MpakTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu I'OC COO k maTepuanbHO-TEXHUYECKOMY 00eCTIEYeHHIO MpoIiecca 6a30BOr0 YpOBHS Kypca (U3HKH Ha YPOBHE
cpenHero oomero oopa3oBaHus HEOOXOMUMO YYHUTHCS B YCIOBUAX MPEIMETHOTO KaOWHeTa (M3UKUA WIH B yCIOBUAX MHTETPUPOBAHHOTO KaOMHETA
MPEeIMETOB €CTECTBEHHO-HAYYHOro MuKIa. B kabuHere (QuU3MKH HOMKHO OBITH HeoOXomumoe JabopaTopHOe O0OpYAOBAaHUE ISl BHITIOTHEHHS
YKa3aHHOTO B IIporpamMme Mo PU3HNKe y4eOHBIX MPAKTUYECKUX PAabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHHE.



JleMoHCTpanoHHOE 00OpY/IOBaHHWE COOTBETCTBYET MPUHIIUITY MUHUMAIBHON JOCTATOYHOCTH M O0ECNEYMBACT MOCTAHOBKY TPAAMIIMOHHBIX
MPUHIIMIIOB B IporpamMMe No (U3MKe KIIOYEBBIX JAEMOHCTpAalUM{ IJI1 UCCIEJOBAHMS HM3y4aeMbIX HAMpaBICHUN MU MPOLECCOB, IMIUPHUUECKUX H
(dyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JIaGopatopHoe 000pyaOBaHUE ISl YICOHBIX MPAKTUUYECKUX PAOOT MPEICTABICHO B BUAE TEMATHUECKUX KOMILJIEKTOB U KOHTPOJIIMPYETCS B pacuere
OJTHOTO KOMIUJIEKTa Ha JBYyX oOydarommxcs. Temarndeckue KOMILIEKTHI JJabopaTopHOro 000pyaOBaHUS AOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHBIX
CTaHJIAPTHBIX U HUGPOBBIX MPHUOOPAX, a TAKIKE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEMAaX B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMHU npeaACTaBUTCIIAIMU (1)I/ISI/IKI/I, HN3yJaromuMn 061_1_[66 O6p&30BaHI/IC, SABJIAKOTCA:

noAACPKNBACT HHTCPECC U CTPEMIICHUC o6yqa}om14xc;1 K HAYYHOMY U3Y4YCHHUIO IIPUPOABI, Pa3BUTUIO UX NHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHO CTeﬁ;
Pa3sBUTHC HpeIICTaBJIeHI/Iﬁ O HAY4YHBIX MCTOJC MMO3HAHUA U YIIPABJICHHUEC UCCIICAOBATCIBCKUM OTHOMICHUCM K ITPUPOJHBIM ABJIICHHUAM,

MCTOAbl HAYYHOTO MUPOBO33PCHUS KaK PE3YyJIbTAT U3YUCHUA OCHOB MATCPUHU U Q)YHHaMeHTaJ'ILHBIX SIBJICHHUI (I)I/I?»I/IKI/I;

METO/bI YMGHI/Iﬁ OOBSACHSIOT SIBJICHUS C MCIIOJIb30BAHUEM (i)I/ISI/I'-IGCKI/IX 3HAHUH U HAaYYHBIX TOKa3aTCJIbCTB,

NpeaACTaBJICHLI IIPCACTABIICHHBIC POJIMKH (1)I/I3I/IKI/I IJIg pa3sBUTHUSA APYTUX BUAOB HAYKH, TCXHUKH U TEXHOJIOT WM.

ZIOCTI/I)KGHI/IG 9THX ueneﬁ paccMOTPCHHUA CICAYIOIUX 3aaaY B IIPOLCCCC U3YUCHUA KypcCa (1)I/ISI/IKI/I Ha YPOBHC CPCAHETO o61uero 06pa30BaH1/151:

PUOOpPETEHNE CUCTEM 3HAHUN 00 O0IIMX (PU3NUECKHUX MPUHIIUIIAX, 3aKOHAX, TEOPHSIX, BKIIIOYas MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY, dJIEKTPOJUHAMUKY,
KBAHTOBYIO (DPM3UKY U DJIEMEHTHI aCTPOPHU3UKY;

METOJIbl YMEHHUI MPUMEHSIOT TEOPETUUECKUE 3HAHUS JJi1 OOBACHEHUS (PU3NYECKUX SBJICHUN B MPUPOJE U JUISl IPUHATHS MPAKTUUYECKUX PELICHUH B
[IOBCEIHEBHOM KU3HHY,

OCBOCHHE CIOCOOOB PEIIEHUS Pa3IMuYHBIX 3a/a4 C SBHO 3aJaHHOM (U3NYECKOH MOAENbIO, 3a/ad, ONPEEeNAIOIUX CaMOCTOATENBHOE CO3IAHUE
¢bu3nyeckoil MosieH, aIeKBaTHBIX YCIIOBUH 3a/1auu;

MOHUMaHHEe (PU3HUECKUX OCHOB U COOJIIO/IEHUE IEHCTBUN TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, X OKPYKAIOIIEH Cpeibl;

BJIaJICHME METOJIaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W IPOBEACHUS (DU3MUYECKHX SKCIEPUMEHTOB, aHaiu3a U (UHAHCOBOW HHMOpMAaINH,
OIIpEeEIEHUs JOCTOBEPHOCTH MOJIyYEHHOT'O PE3yNIbTATa;

CO3JJaHuE YCIIOBUM Ul pa3BUTUS YMEHUN IIPOEKTHO-UCCIIEN0BATEIBCKON, TBOPYECKON AEATEIBHOCTH.

Ha n3yuenne ¢usuku (6a30BbIli YpOBEHb) Ha YPOBHE CpeAHEro oOuiero oopazosanus oreoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B!
Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO). |




[Ipemaraemslii B mporpamme Habop 1o (usuke 1a00paTOPHBIX U MPAKTHYECKUX PadOT SBISETCS MPEIMOYTHTEIBHBIM JIUIsl YUUTENS, JENIAI0IEeT0
BBIOOD MpOBeIeHNUs Ta0OPaTOPHBIX PAOOT U OMBITA C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

COJEPXAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®dus3uka U MeTOIbI HAYYHOI'O NIO3HAHUS

dusnka — HayKa o npupojae. Haydnbie MeTobl IO3HAHUS OKPY)KAIOLIETO0 MHpa. PoJb SKCIIEpUMEHTa U TEOPHH B TPOIIECCE MO3HAHUS MTPUPOIBL.
DKcIepuMeHT B (hU3HKe.

MonenupoBanue ¢uszndeckux (GpaxTopoB u mnpormeccoB. Hayunsie rumore3pl. @u3ndeckue 3aKOHBI U TCOPUU. | paHUIIBI BAXKHOCTH (PU3UUYECKUX
pactenuii. [IpyHIMO COOTBETCTBUA.

Ponb 1 MecTo (hu3HKU B COBpEMEHHON HAyYHOW KapTHHE MUPA, B MPAKTUYECKON JESATEIbHOCTH JIOCH.
Jlemoncmpayuu
AHanoroBbie ¥ MUGPOBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUHKH.
Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYECKOTO ABMKeHUsA. Cucrema oTcueta. TpaekTopusi.

[lepemerienue, cKOpocTh (CpeiHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepUAIbHBIX TOYEK, MX MPOEKIHMHU HAa OCH CHCTEMBI
KoopauHar. ClIoKeHue NEPEMEIEHUN U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHOE JABMKeHue. ['paduku 3aBUCAT OT KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MaTepHaIbHOTO
IIEpEMENICHUS TOUYEK BO BPEMEHH.



CBobOoaHOe nageHue. Y cKkopeHrne cBOOOHOTO TaICHUS.

KpuBonuneiinoe nuxenue. J|BuxeHrne MaTepualibHbIX TOYEK M0 OKPYKHOCTH C IIOCTOSTHHOM MO MOYJIIO CKOPOCTH. YTIJIOBasi CKOPOCTh, TMHEHHAS
ckopocTts. [lepuoa u nepuoz obpamenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckue yCTporuCTBa U MPAKTUYECKOE MPUMEHEHHE: CITUIOMETP, IBHKEHUE OKPYKAIOILIEH Cpeibl, IEIHbIE U PEMEHHBIE TIEpEIAUH.
Jlemoncmpayuu

Mogenp cucTemMbl 0TCUETA, WILTIOCTPALUs KHHEMATUYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABMKEHUI C NCTIOIB30BAHUEM MPOCTHIX OPUEHTUPOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmoenue 3a ABMm>xeHrneM Telna, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MMaICHUS.

VYnpasieHue CKOpOCTbIO TPU JBHKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yueHne HepaBHOMEPHOTO ABHKEHUS C LIEJIBIO ONPENETIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHHUS MEXKIY IIYyTAMH, HPOWICHHBIMU TEJIOM 3a IIOCJIEIOBATEIbHBIMU PaBHBIMU IIPOMEXKYTKAMU BPEMEHHU IIPH
PAaBHOYCKOPEHHOM JIBHJKEHHH C HAYaIbHOW CKOPOCTBIO, PABHOM BEPOATHOCTH.

N3ydenue qBUKEHUS MapuKa B BI3KOM KUIKOCTH.
N3ydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. lunamuxa



IIpunnun otHocutenbHOCTH ['anmunen. [lepssiii 3akoH HeroToHa. MHEepuanbHbele CUCTEMBI OTCUETA.

Macca rena. Cuna. [lpuniun cynepno3uiuu cui. Bropoii 3akon HetoToHa 17151 MatepuanbHbix Touek. Tperuii 3akon HeroToHA 1711 MaTepuanbHbIX
TOYEK 3pPEHUS.

3akoH BceMHUpHOTo TsroteHus. Cuna tshxectu. [lepBas KocMuuecKkasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokos, ckoibxeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHue. Cuila TpeHMsI CKOJIBKEHHS M CUJIa TPEHMSI OCEHBIO.
Koadduument tpenns. Cuiia COnpOTHBICHHS JBIKEHHUIO TeJIa B )KHUIKOCTH WU B3TIISC.

ITocTynarenpHOE U BpaIaTeaIbHOE IBIKEHHE a0OCOMIOTHO TBEPIOTO TENa.
MOMEHT OTHOCUTEIBHO CUJIbI BeTpa. [1neyo cuiibl. Y cioBus paBHOBeCHs Tena.

Texanueckne YCTpOfICTBa " NPaKTHYCCKOC NPUMCHCHUC: ITIOAMUIIHUKN, IBUKCHUEC NCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHME NHEPLMH. 3aBUCUMOCTh YIPYTOCTH OT Ae(opMaru.

CpaBHEHHE MACCOBBIX TEIL. HesecomocTs. Bec Tena npu ycKOpEHHOM NOIBEME U MTAZICHUH.
Bropoii 3akon HeroToHa. CpaBHeHHE CHUJI  TpPEHUS HEOXHJAHHOCTEH, KauyeHUul u

CKOJIb)KCHHUSI.
N3mepenue cu.

VYcnoBus paBHoBecus Tena. Buasl paBHOBecH .
CrnoxxeHue Cuil.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

I/I3y‘-ICHI/IC JABHIKCHU A 6py01<a 10 HAaKJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCUT OT CHJIBI YIIPYTOCTH, BOSHUKAIOIICH B MIPYKUHE U PE3NHOBOM 00pasiie, OT uX JAedopMaIuu.
VYcnoBus uccienoBanusi paBHOBECHS TBEPAOIO Teja, OEbIil OCh cMapT.
Tema 3. 3akonvt coxpanenus 6 Mexanuke.

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTEMBI MaTC€pUAJIbHBIX TOYCK. I/IMHYJ'IBCBI CUJIBl 1 U3MCHCHUC HMIIYJIbCA TEJIa. 3aKkoH COXpaHCHUA
HUMITyJIbCaA. PeakTuBHOC IBHIKCHHE.

PaGora cunpHas. MOILIHOCTb.
Kunernueckas sHeprust MaTepUaibHOM Toukd. Teopema 06 COXpaHEHHH KHHETHYECKON SHEPTHUH.

[TorennmanpHast sHeprus. [loreHanpHas SHEprus ynpyro aeGopMUPOBaHHON MPYKUHBL. [loTeHIIMANbHAS SHEPTHS Tella BOJIM3H MTOBEPXHOCTH
3emMin.

HOT@HIII/IEL]H)HBIG N HCIIOTCHIHAJIbHBIC CHUJIBHBIC. CBs3b pa6OTBI HCIMMOTCHIUUAJIBHBIX CHUJI ¢ U3MCHCHUCM OSHCPICTUUCCKHUX CHUCTEM TCII. 3akoH
COXpPaHCHUA 3KOJOTHYEeCKOM OHCPTHHU.

VYrpyrue u Heynpyrue mpoucXoIAT.

TexHr4ecKkue ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJAOMET, KOTIED, MPYKUHHBIN MUCTOJET, IBIXKYIIAsACS paKeTa.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa. [Tepexon cepbe3HOM YHEPTUHN B KHHETHUECKYIO U OOpaTHYIO.
PeaktuBHOE NBH)XEHUE.

Yuenuueckuii sxcnepumenm, 1ab6opamoptvie pabomol

N3yuenune Heynpyroro yaapa ¢ moMoIIblo JBYX OJMHAKOBBIX HUTSHBIX a0OCOTIOTHO MassTHUKOB.



HccnenoBanue cBs3u paboOT C U3MEHEHHEM CHJI MH)KEHEPHOW SHEPTUU TeJla Ha OCHOBE MOTPEOJICHUSI PE3UHOBOTO JKI'yTa.
Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKUX TEOPUM U UX SKCIIEpUMEHTallbHOe oOocHOBaHUe. bpoyHoBckoe amxenue. duddysus.
Baxken xapaktep ABM)KEHHUSI M B3auMOJAEWCTBUE yacTUll. MoO/Enu TBEPIOCTH ra3oB, KUAKOCTEH U TBEPABIX Tel U OOBSCHEHUE CBOMCTBA BEILECTBA,
JIeXallero B OCHOBE 3TUX Mojenel. Macca u pa3mepsl Monekyil. KonnuectBo Bemectsa. [locrosunas ABorapo.

TemnoBoe otHoweHue. Temneparypa u ee usmepenue. llkana remneparypsl Llenscus.

Mogens uneanbHoro ra3a. OCHOBHBIE MOJICKYIISIPHO-KMHETHYECKHE TEOPHH HACANBHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak mMepa CpeaHel
KMHETHUYECKOM SHEpruu TEIIOBOIO JBUKEHHU yacTull ra3a. [llkana remnepatypsl KensBuna. ['a3oBbie 3akonbl. Y paBHeHue MeneneeBa—Knanelipona.
3akon [lanbroHa. M3ompoiieccel B U€albHOM Ta3e C cojaepkaHueM BellecTBa. ['paduueckoe mpencraBiieHue M30MPOLECCOB: M30TEPMA, M30X0pa,
nzobapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OneiThl, noKa3biBatolue (¢otorpaduu cocraBa  BEIIECTB, Mopnens oneita IlTepHa.

MOJIEKYJI, U3MEPEHHBIX COCIUHEHUMN.
OnbIThl, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOIO

OmnbIThl 0 AU dY3UH KUAKOCTEH U raza. B3aUMOJICHCTBHUS.

Monens OpOyHOBCKOTO JBH>KEHUS. Mopaens, HIUTFOCTPUPYIOILAs JaBICHUE Ta3a B COCY/IE.

OMBITHL, MIUTFOCTPUPYIOLIME COCTOSHUE UICATIbHOTO T'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATe HA OCHOBE U3MEpeHHU 00beMa, 1aBICHUs U TEMIIEpaTyphl BO3/lyXa B HEll.



HccnenoBanue B 3aBUCUMOCTH OT MTaPaMETPOB COCTOSTHHSI Pa3pexKEHHOTO rasa.

Tema 2. Ocnoevt mepmoouHamuKu.

TepmoauaaMuveckas cucrema. BHyTpeHHsIsI SHEprusi TEPMOIMHAMHUYECKOM CUCTEMBI M e¢ n3MeHeHust. KomndecTBo Teria u paboTsl. BHyTpeHHSIsI
SHEPTrHUsi OJTHOATOMHOTO HCALHOTO Ta3a. Bupl Teruionepenadu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3TydeHUE. Y IeJbHas TEIUIOEMKOCTh BEIIECTBA.

KomngecTBO TENIOTH IIpu TeIIonIepEaauc.

[TonsiTue 06 agnadbaTHoM npornecce. [1epBolii 3akoH TepMoanHaMUKH. [IpuMeHeHne nepBoro 3akoHa TEPMOJMHAMUKH K U3omporeccaM. Harnsanas
UHTEpIpeTalys padoThl rasa.

Bropoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh TPOLIECCOB B MMPUPO/IE.

TennoBsie Mammubl. [IpuHIMNIBL AelicTBUs TemaoBbIX MamuH. [IpeoOpazoBanus sHepruu B TEIUIOBbIX MamuHaX. Koad¢uuueHt monesHoro
BO3JICHCTBUS OKpYyKaromel cpepl Ha MamuHy. [{ukir KapHo 1 ero k03 QUIIMEeHT MOJIe3HOTO ASHCTBUS. DKOJOTUIESCKHIE MMPOOIEMBI TEIIOIHEPTETHKH.

TexHr4ecKue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: ABUTATENIb BHYTPEHHETO CrOpaHus, OBITOBON XOJOAMIBHUK, KOHJAUIIHOHED.
Jlemoncmpayuu

V3MeHeHMne BHYTpEHHEH SHEpruy Tella Ipy COBEPIIEHUH pabOoThl: BHUIET MPOOKU M3 OYTHUIKM MOJI CKAaTHIM BO3JIyXOM, HarpeB 3¢upa B JIAaTyHHOU
TpyOKe 1O MyTH TPEeHUsI (BUCOIEMOHCTPALIHS).

N3meHneHne BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT, OCHOBAHHBIA HA OTHUBOM).
Monenu napoBoii TypOUHBI, ABUraTeNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOT'O IBUTaTEJs.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.



Tema 3. Azpecamnuie cocmoanusa eeujecme. Dazoevie nepexoovl

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue u kumnenue. AOGCOMOTHAS U OTHOCHTEIbHAS BIAXXHOCTh BO3AyXa. Hacwiennslil map. Y aenpHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl OT JaBJICHUSI.

Teépmoe teno. Kpucrammuueckne u amopgHbie Tena. AHM30TPOINHUS CBOHUCTB KpUCTALIOB. JKumgkue kpuctaiibl. COBpEeMEHHBIE MaTepUabl.
[1naBnenue u KpuctauM3anus. Y aeibHas TerioTa miasienus. Cyonumanus.

ypaBHeHI/Ie TEII0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U HNPAKTHYCCKOC NPHUMCHCHHC: THTPOMETPp U IMCHXPOMCTP, KAJTOPHUMETP, TCXHOJIOTMU IIOJIYUYCHUSI COBPCMCHHBIX
MaTCpruaiIoB, B TOM YUCJIC HAHOMATCPHUAJIIOB U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CpoiicTBa HaCbIIICHHBIX ITapOB. IICMOHCTpaLII/ISI KpUCTaJlJIOB.

Kunenne npyu NoHM>KEHHOM JIaBIICHUH. Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Bo3MOKHOCTH peryianpoBaHus BIa)KHOCTH. H3MepeHne OTHOCUTEIBHOM BIIaXKHOCTH BO3YXa.

Ha6J'II-O)I€HI/I€ Harp€BaHvud W IUIABJICHUA KPUCTAIUIMYCCKUX
BCIICCTB.

Paznen 4. daekrpoamHaMmnka

Tema 1. Inekmpocmamuxa

Onextpu3anus Ten. DNEKTPUYECKUN 3apsaHUK. J[Ba Buaa 3JIEeKTpUUYECKUX 3apsaoB. [IpOBOAHMKHM, AUAIIEKTPUKH W MOJYIPOBOJHUKH. Jlims
COXpaHeHus 3aps/a.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. ToueuHslli MalIMHHBINA 3apsa. DnekTpudeckoe nose. Hanpsok€HHocTh BHemHUX mosei. [IpuHnumn
CYIEPIIO3UILINU DJIEKTPUYECKUX ITOJIEH. JIMHUM HAnpsAKEHHOCTU OTKPBITHIX IIOJIEH.



Pabora cun snextpocratrueckoro mois. Ilorenuman. PazHocTs moreHimanoB. [IpoBOAHMKM M AMAIEKTPUKU B DJIEKTPOCTATHYECKOM IIOJIE.
JysnexTpuueckas MPOHUIIAEMOCTb.

OnexTpoémkocTs. Konnencarop. DnekTpo€MKOCTh INIOCKOTO KOHIEHCaTopa. DHEeprus 3apsKeHHOT0 KOHIEHCaTopa.

TexHnueckue ycTpoHCTBa U IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKON, 3JIEKTPOMETP, JJIEKTPOCTaTHYecKas 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJECHCATOP, KOMUPYIOLIUII anmapar, CTpyHHbIA TPUHTEDP.

Jlemoncmpayuu

Y CTpoicTBO M MPUHITUIT JEHCTBUS SJIEKTPOMETPA. [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM I10JIE.
B3anmopeiicTBre HaAEKTPU30BAHHBIX TEJI. DIIeKTPOCTATUYECKAs 3aIUTA.
DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll. JIA3TIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT KBaJApaTHOW IUIACTUHBI, PACCTOSHUS MEXAY HUMH U JUIEKTPUYECKOU
MIPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOTO KOH/ICHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3MepeHne 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 0opadomannsviit mok. Toku 6 paznuunvix cpeoax

DNeKTpUUECKU TOK. Y CIoBUS noaepkanus Toka. ctounuku Toka. Cuna Toka. [IoCTOSHHBIHN TOK.

HaHpH)KCHI/IC. 3akon Oma IJId ydaCTKa ILICIIN.

9J'IGKTpH‘I€CKO€ COIMPOTHUBIICHUE. Y nenpHOE COIIPOTUBJICHHUEC BCIICCTBA. HOCJ’IGJIOB&TGHBHOG, napajjiCJbHOC, CMCIIAHHOC COCIUHCHUC
IMPOBOAHUKOB.



Pabora BritouaeT Tok. 3akoH JIxxoyns—JIenna. BeikirounTe TOK.

DNEKTPOABUKYIIASL CUJIa U TEXHOJIOTMH MOCTOSSHHOTO MCTOYHMKA TOKa. 3akoH OMa il MOJTHOM (3aMKHYTOM) anekTpuueckoit menu. Kopotkoe
3aKJIFOUYEHUE.

DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTbD.
DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs ¥ IPUMECHAs TPOBOAMMOCTD HOJIYIIPOBOIHUKOB. CBOMCTBA 1T — H -1iepexoaa. [1omynpoBoHUKOBbIE TPUOOPHI.
DIEeKTpUYECKHUI TOK B pacTBOpaxX M paciuiaBax 3JEKTPOJIMTOB. DIIEKTPOIUTHUECKAs JUCCOLMAIUA. DIEKTPOJIN3.

9HeKTpI/IquKI/Iﬁ TOK B razax. CaMoCTOSTEILHBIN 1 HECAaMOCTOATEIbHBIN paspsa. Monnus. [1na3ma.

TexHuueckue YCTpOﬁCTBa H IPAKTHYCCKOC IMMPUMCHCHHUC: aMIICPMCTP, BOJIBTMETP, p€OCTAT, HCTOUYHUK TOKA, SJICKTPOHAI'PCBATCIIbHBIC HpI/I60pLI,

QJICKTPOOCBCTHUTCIILHLIC HpI/I60pH, TCPMOMCETP COIIPOTHUBJIICHUS, BaKYYMHLIﬁ auon, TCPMHUCTOPBLI H (I)OTOPC?»I/ICTOpBI, HOJ'IyTIpOBO,I[HI/IKOBHﬁ AUOon,
raJJbBaHHKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBHUCHUMOCTbH COMIPOTUBIICHUS IIMJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IOMIEPEYHOTO CEUEHHUS U MaTepHaa.

CwmelniaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMmoe n3mepeHue 3MeKTPoABIKYIIEH criibl. KOpoTKOe 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA U OTKPBITUE BHYTPEHHETO 3a3EMIICHHUS.
3aBUCHMOCTbH COMPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.

HpOBO}II/IMOCTB OJICKTPOJINTOB.



HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIaHHbIX COEIMHEHNI PE3UCTOPOB.

W3mepenue 3neKTpoaBIKYILIEH CUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
Ha0rotenune amektposusa.

Me:xnpeameTHble CBSI3U

Nzydyenne ¢usuku kypca 6a3oBoro ypoBHs B 10 Kjacce OCYMIECTBISICTCS ¢ YYETOM COJICPIKATEIBHBIX MEXKIIPEJAMETHBIX CBSI3eH C Kypcamu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, Teorpa(ru U TEXHOJIOTHIA.

Meofcnpedmemele nonsamus , CBA3aHHBIC C U3YUCHUCM MECTO/I0B HAYUYHOT'O IMO3HAHUA: ABJICHUC, Hay‘{HBIfI q)aKT, runoTresa, IBMCPCHUC BEJIMYUHEI,
3aKOH, TCOpHH, Ha6J'IIOI[eHI/IC, 9KCIICPUMCHT, MOACIUPOBAHNUEC, MOJCJIb, U3BMCPCHUC.

Mamemamuxa: perieHre CUCTEMbl MaTEMAaTUYECKUX, TMHEeWHas (pyHKLus, mapadona, runepoosia, ux rpauku U CBOWCTBA, TPUTOHOMETPUUECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, BTOPOE€ TPUTOHOMETPUUECKOE TOXKJIECTBO, CPEAHEE M UX MPOEKLUU Ha OCH KOOPJAMHAT, CIOXKEHHE

BEKTOPOB.

buonocusn: MexaHUYECKOE B JKUBOK mnpupone, ,Z[I/Iq)(l)ySI/ISI, OCMOC, TEIUIOOOMEH JKHUBBIX OpTraHnu3MOB (BI/I,Z[BI ABWIKCHUS TCILIONICPpEaaiu, TCIIJIOBOC
paBHOBeCI/Ie), QJICKTPUYCCKUC SIBJICHUS B JKHUBOH mnpupone.

Xumus.: coctaBHOE CTPOCHUC BCHICCTBA, CTPOCHHUC aTOMOB U MOJICKYJI, MOJIb BCIICCTBA, MOJIsIpHAd MacCCa, TCIJIOBLIC CBOMCTBa TBép)IBIX TCI,
KHUJIKOCTHU U ra3bl, SJJICKTPUUCCKUE CBOICTBa MCTAJJIOB, DJICKTPOJIUTUYCCKAA JUCCONUAlNA, raJIbBaHHUKA.

l'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPbI, 0apoOMeTp, TEPMOMETD.



Texnonozcus: mpeoOpa3zoBaHUE ONEpaALM C UCTIOIb30BAHUEM JAaTUMKA, YUET TPEHUS B TEXHUKE, TOAMIUITHUKY, UCTIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCA B TEXHHKE (pakeTa, BOAOMET W JAPYrue), JBUTaTelb BHYTPEHHErOo CropaHus, mapoBas TypOuHa, ObITOBOM XOJOIWJIBHUK, IOJY4YECHUE
KOHJIULIMOHEPA, TEXHOJIOTMH COBPEMEHHBIX MaTepUaIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, FIEKTPOCTATUUECKAs 3AIIUTa, 3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHUHBII MPUHTED, dJIEKTPOHArpeBaTeIbHbIe TPUOOPHI, ITEKTPOOCBETUTEIbHBIC TPUOOPHL, TaJIbBAHUKA.

11 KJIACC
Paznen 4. DaekTpoaunaMmnka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuTHL. B3auMOAECTBHE TOCTOSIHHBIX MAarHUTOB. MarHutHoe nojie. Bektop MarHuTHOM mHAyKuuu. [IpuHnun cynepnosuuuu
MArHUTHBIX MMOJiel. JIMHM MarHUTHOM MHAYKIMHU. HapucyiTe TMHUY MarHUTHOM MHIYKIIMH, TIOJISI TOCTOSIHHBIX MArHUTOB.

MarauTHoe mosie IMPOBOJHHUKA C TOKOM. PI/ICYHOK JIMHHN HaBOAWUT MAardMTHBIC ITOJIA AJTUHHOI'O MPAMOro MMpOBOAHHUKA U 3aMKHYTOI'O KOJIBLICBOI'O
IMPpOBOAHMKA, KAaTYIIKHU C TOKOM. OmnbIT 9pCTez[a. BSaHMOﬂeﬁCTBHG IMPOBOAHHUKOB C TOKOM.

Cuna AMnepa, €C MOAYJIb U HAIIpaBJICHUC.
Cuna HopeHua, €€ MOAYJIb U HAITPABJICHUC. Z[BI/I)KGHI/IC SapHH(CHHOﬁ YaCTHUIbI B aTMOC(i)epHOM MarHuTHOM Tose. PaGoTa cunbl HopeHua.

SIBneHHne HIIEKTPOMArHUTHOW MWHAYKUMU. IlOTOK BEKTOPHBIX MAarHUTHBIX HWHAYKUMN. OJEKTPOJABIIKYIIAs CHJIa HPOBOAOB. 3aKOH
JJIEKTPOMArHUTHON UHAYKIUU Papanes.

Buxpesoe anekTpudeckoe mnosie. DNeKTPOABHKYIIAs CHUJIa UHAYKIUH B IPOBOJAHUKE JBUKETCS MOCTYNATEIbHO B CTOPOHY MAarHUTHOTO TOJIS.
IIpaBuio JleHua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIIUH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIIKUA C TOKOM.

DNeKTPOMarHuTHOE T0JIE.



Texuudeckue yCTpOﬁCTBa U HOPAKTHYCCKOC MPHUMCHCHUC. TIIOCTOAHHBIC MArHuTbI, O3JICKTPOMAIrHUTHI, OSJICKTPOABUIATCIIM, YCKOPHUTCIIH,
OJICMCHTApPHEBIC 6aTapeH, HHAYKOUOHHAA IMCYb.

Jlemoncmpayuu

OmneIT Opcrena. HetictBue JlopeHiia Ha HOH JIEKTPOJIUTA.

OTKJIOHEHUE ClIeyeT BEIOUPATh MATHUTHBIM TIOJIEM. SIBneHre 3MEeKTPOMArHUTHON MHIYKITUH.

JIvHUM HABOJSAT MArHUTHBIE MOJIA. [IpaBuino Jlenua.

BiaumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM. 3aBUCHUMOCTh DJEKTPOJBUKYIIEH CHUJIBI BEAET OT H3MEHEHHS

CKOPOCTH MarHUTHOTO ITOTOKA.
Cuna Amrepa.
SIBNcHWE CaMOWHTYKITUH.
Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3ydyeHre MarHUTHOTO TIOJISt KaTyIIKA C TOKOM.
HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue siBIEHUN IEKTPOMArHUTHOW WHAYKIIHH.
Pa3znea 5. Kosie0anus 1 BOJTHEI

Tema 1. Mexanuueckue u 31eKmpoMaHUMHbLE KOJAEOAHUAL.

KonebanbHas cucrema. CBoOOAHBIE MeXaHUUECKHE KoneOaHus. ["apmonudeckue konebanus. [lepuon, yactora, ammuuTtyna u (asa kojaedaHui.
[IpyxuHHBINA MassTHUK. MaTeMaTHuecKUii MasiTHUK. Y paBHEHUE rapMOHHUECKUX Kojlebanuil. [IpeBpalienre sHepruu npu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIE0aHUS B UJI€AIbHOM ITOBOPOTHOM KOHTYpe. AHAJIOTUS MEXYy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KosebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs! SDHEPTUH B UJI€aIbHOM KOHTYpE.



[IpencraBienre O 3aTyxalolmUX KoJeOaHWsX. BBIHYKICHHBIE MeXaHWYeCKHe KoieOanws. Pe3oHaHc. BBIHYXIEHHBIC 3JIEKTPOMArHUTHBIC
KOJIeOaHU.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYAHAs CUJIa U JACHCTBYIOIIEE 3HAYCHUE TOKA U
HaIPsOKEHUS.

Tpauchopmarop. [IpousBoacTBo, nepenaya U NoTpedIIeHNE FIEKTPUUECKOM S HEPTUH. DKOJIOTHUECKHE PUCKH IIPU POU3BOACTBE JIEKTPOIHEPTUH.
KynbeTypa ncnonbs3oBanust 3J€KTPOIHEPTUN B TIOBCETHEBHOM KU3HHU.

TexHUYECKUE YCTPONCTBA M MPAKTUICCKOE TPUMECHECHNE: MEXaHUYECKUE 3BOHKH, TCHEPATOPhl IEPEMEHHOTO TOKA, JIMHUU JJICKTPOIIePEIayun.
Jlemoncmpayuu

N3yunte nmapameTpsl NEpeKIIOYaONIei CUCTEMBI (IPYKUHHBIA WM MaTEMaTHYECKUI MasTHUK).

Habmoenue 3aTyxatoniux kojaeOaHui.

HccnenoBanme cBOHCTBA BHIHYKICHHBIX KOJIeOaHUH.

Ha6mnronenue pesonanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcrmiorpaMMbl (3aBUCUMOCTH CHUTBI TOKA U HATIPSDKEHUS OT BPEMEHH) JIJIS DJIEKTPOMATrHUTHBIX BO3JICHCTBU.
Pe3onanc npu mocneaoBaTeIbHOM COETUHEHUH PE3UCTOPA, KATYIIKU WHIYKTHBHOCTH M KOHJIEHCATOPA.
Moens TUHUY dIEKTPOIIepPEIadH.

Yuenuueckuii sxcnepumenm, 1ab6opamoptvie pabomol

HCCHG}IOB&HHG B 3aBUCHUMOCTH OT IEPUOJa MAJIbIX H3MCHECHHUI HarpysKv Ha HUTH OT AJIMHBI HUTU U MACCBI I'pys3a.



HccnegoBanme MNEPCMCHHOI'O TOKA B LCIH MOCICAOBATCIIbHO COCANHCHHBIX KOHACHCATOPA, KATYIIKU U pE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60HbL.

MexaHndeckue BOJIHBI, ycioBusi pacrpoctpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs W JJIUHA BOJH. IlomepeyHble W AJIMHHBIC BOJIHBL
Wutepdepennys u audpaxiust MEXaHHIECKUX BOJH.

3ByK. CkopocTh 3ByKa. I poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DONeKTPOMarHUTHBIE BOJHBL. Y CIIOBUS CO3JaHUsI DJICKTPOMAarHUTHBIX BOJIH. B3aummuasi opuentanus BekTopoB E , B, V B anexkrpomarHuTHOM

BosiHEe. CBOIMCTBA AIIEKTPOMArHUTHBIX BOJH: OTPaKECHHUE, MPEIOMIICHUE, TOIApU3ays, Tudpakuus, naTeppepeHms. CKOpoCTh AIEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIKITB paIMOCBS3U U TEICBUACHUS. Paaronokarus.

9HeKTpOMaFHI/ITHOe 3arpsA3HCHHUC Oprxca}omeﬁ Cpeabl.

TexHnueckue ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHUE: MY3bIKaIbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEJIULIUHE,
panap, paaMonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu
OO6pa3oBaHue U pacrpoCTpaHEHHUE MONEPEYHBIX U JTTMHHBIX BOJIH. HaGnronenue untrepdepeHny 1 Tuppakiinu MEXaHMUYECKUX BOJIH.
Konebnercst kak HCTOYHHK 3BYKa. 3BYKOBOH pE30HAHC.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.
Habutoienue cBsi3u 3ByKa U BHICOTHI TOHA C aMIUTUTYAON U YCTOMUNBOCTBIO.

HccnegoBaHnue CBOMCTB QJICKTPOMATrHUTHBIX BOJIH: OTPAKCHHUEC, IPCIIOMIICHUC, TTOJISIpU3aInsd, I[I/I(I)paKL[I/IH, I/IHTCp(I)epeHL[I/IH.



Tema 3. Onmuxa
I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUe cBeTa B BHEIIHEN cpefe. JIyu cBera. ToueuHblii HICTOYHUK CBETA.
OTtpaxxeHune cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienue cBeTa. 3aKOHBI MpeIoMIICHHS cBeTa. AOCOMIOTHBINA MoKa3aTelsb mpenomiieHus. [loaHoe uccnenoBanue orpaxkenus. [IpenenbHbii
YTOJI [TOJIHOTO BHYTPEHHETO OTPAYKEHUSI.

Hucnepcus csera. CioxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue U pacceuBarolue TUH3bI. ToHkas auH3a. POKYyCHOE pacCTOSHUE M ONTHYECKas CHiia TOHKHX JMH3. [locTpoenue n3o0paxkeHuil B
COOMPAOIINX ¥ PACCEHBAIOIIMX JIMH3aX. DOopMyria TOHKUX JIMH3. YBEIHMUCHUE, TaBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CJIOBUS HAOIIOICHHSI MAKCUMYMOB 1 MUHIMYMOB B HHTEP()EepEHIIMOHHOM
KapTUHKE OT JABYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxus ceera. udpakuuonHas pemérka. YcnoBue HaOMIOJEHUS OCHOBHBIX MaKCHUMYMOB IpPH NaJ€HUHM MOHOXPOMAaTHYECKOTO CBETa Ha
IU(PPAKLIHUOHHYIO PEIIETKY.

HOJ'ISIpI/IBaI_[I/IH CBCTa.

TexHuueckue ycTpoiicTBa U MpakTHYECKOe MPUMEHEHUE: OUKH, Jyna, GoToarnmapar, IpoeKIMOHHBIN anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHasI
OITHKA, TU(PAKIMOHHAS PELIETKA, TTOISIPOU/.

Jlemoncmpayuu
[IpsmonuHeitHOe pacnpocTpaHeHHe, OTpaKeHHUE U IpejoMieHue cBeta. OnTrudeckue mpruodopshl.

IlonHoOE uccnegoBanue OTpaXXCHUA. Mogenb CBETOBOA. HccnenoBaHue CBOMCTB I/I306pa)KCHI/I$I B JIMH3aX.



Mogenu MHMKPOCKOIIa, TCJICCKOIIA. Ha6HIOII€HI/IC noJjrsipu3anuu CBETA.

Habmronenne naTepdepeHnnn crera. Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul
Habmonenue nudpakuuu ceera. W3mepenue nokaszarens IpeJoMIIeHHUs CTEKIIa.
Habmronenue aucnepcun ceera. HccnenoBanue cBONCTB N300pakeHUsI B IMH3AX.
[Tonydenue Temnia ¢ MOMOIIBIO TPU3MBI. Habmronenue nucnepcuu cBeT

[Tonydenue Temia ¢ MOMOILBIO TU(PAKIINOHHON PEIIETKH.
Pa3nes 6. OcHOBBI paccMOTpPEeHHMS OTHOCUTEJIbLHOCTH

['paHuIIBI TPUMEHNUMOCTH KJIACCHYECKOW MeXaHHMKH. [locTymaTtel 000CHOBaHBI OTHOCHTEIBHOCTH: HHBAPHMAHTHOCTH MOJYJSI CKOPOCTH CBETa B
BaKyyMe€, OTHOCUTEJIbHO NPUHIMIA DHHIITEHHA.

OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMECHH U COKPAIICHHUE JITHHEI.
3Hepr1/1$[ 158 HMHYHBCHO-peHﬂTHBHCTCKOﬁ YJaCTHUIIBI.
CBSISB MaACChbl C aKTUBHOCTBHIO U I/IMHyJ'II)COM peﬂﬂTI/IBHCTCKOﬁ JaCTHUIIBI. 3H€pFI/I$I IIOKO4I.
Pa3nea 7. KBantoBas pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKLU.
®oronsl. Dopmymna [1nanka cBs3u SHEpPruu GOTOHA C €ro HANPSHKEHUEM. DHEPris U UMITyJIbCHOE (POTOHA.

OtkpeiTe u uccinenoBanne Qororpdexra. Oneitel A. I'. CtomeroBa. 3akoHbsl Qotodrddexra. YpaBHeHue DitHmTelHa 11 (hoTodPdekra.
dotordpdext «KpacHas rpaHHLIAY.

Hasnenue ceera. Onbitel I1. H. JIeOenena.



XUMHNYECKOE NENCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHe: (pOoTorIeMeHT, GOTONATIMK, COTHEYHAsA OaTapes, CBETOAUOI.

Jlemoncmpayuu
®doto3(hPeKT Ha YCTAHOBKY C IIMHKOBOM TUIACTUHOM. Cseroauon.
HccnenoBanue BocctaHOBIIEHUs BHEHTHETO PoTodddexTa. Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuto o -yactuu. Ilnanerapnas mopnens aroma. Iloctynater bopa. M3nydenue u
paszenenue GOTOHOB IPH MEPEXO0JIE aTOMA C OJHOI0 YPOBHS 3HEPruM Ha aApyroi. Bunel cnextpos. CriekTp ypoBHei sHepruu aroma BenukoOputanuu.

Bonnosele cBolicTBa yactuil. Bonnsl e bpoiins. KopryckynspHO-BOIHOBOM Tyamu3M.
CroHTaHHOE U BBIHYXKJIEHHOE U3TyUeHUE.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu
Mopnens onbita Pesepdopna. Habmtoienne MTMHEeHHBIX CIIEKTPOB MPOU3BOIIT.
Omnpenenenue JIMHBI BOJIH JIa3epa. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
Habmronenne MMHERYaToro KJiuMara.

Tema 3. Amomnoe a0po



DKCIIEpUMEHTHI, I0KA3bIBAIOIIUE HAJICKHOCTS siipa. OTKPHITHE PainoaKTUBHOCTH. ONbITH Pe3epdopaa mo cocraBy paguoakTUBHOTO U3ITyUEHUSI.
CsoiicTBa anb(da-, 6era-, ramma-u3nyueHnus. VccnenoBanue paaiuoakTUBHOCTH Ha KUBBIX OPraHU3MaXx.

OTtkpeITHE IPOTOHA M HeWTpoHA. HykimonHas moaens siapa Ieizenoepra—Banenko. 3apsna sapa. MaccoBoe uncio siapa. M30Torebl.
Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amMMa-u3nydenue. 3aKOH paJloaKTUBHOTO 3apaXKCHHUS.

DHeprusi CBA3U HYKJIOHOB B sjipe. Snepusie cuibl. [ledekT sapa sapa.

SAnepHsle cocTossHus. [lenenue u cuHTe3 saep.

S nepusiii peaktop. Tepmosaepubiii cuntes. [Ipo0GiaemMbl 1 MEPCHIEKTUBHI SIEPHON YHEPTETHKU. DKOJIOTUYECKUE ACTIEKTHI SICPHON SHEPTeTUKH.
DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOIIOICHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMoeicTBusl. EQMHCTBO (pn3nyuecKrux KapTUH MUDPA.

TexHnueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHUE: JO3UMETp, kKamepa BuibcoHa, siaepHblil peakTop, aroMHasi Oomoa.
Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuure TpEeKH YacTHI] (o TOTOBBIM dotorpadusam).

Pa3neu 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKH

OTaIbl Pa3sBUTHUA aCTPOHOMHU. HpI/IKJIa,Z[HOC U MHUPOBO33PCHYCCKOC 3HAYCHUEC ACTPOHOMUH.



Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

CoHeuHas cucrema.

Comnnne. ConHeuHas akTUBHOCTD. MicTouHuk sHepruu CoHIa 1 3BE3/1. 3BE3/IbI, HX OCHOBHBIC XapaKTePUCTUKH. J[narpamma «CrieKTpaabHbIN KJ1acc
— CBETUMOCTBY. 3BE3/IbI TJIABHOH MMOCIIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JUIS TJIABHBIX 3BE3/1 IO TIOCIICI0OBATEILHOCTH. BHYyTpeHHEe

CTPOCHHUC 3BE3/I. COBpeMeHHBIe MNpEaACTAaBJIICHHUA O IIPOUCXOXKACHHUHN U 5BOJIOIUA COJ'IHI_Ia " 3BC3/. OTansl KU3HU 3BEC31.

Mnineunsiii [Tyts — Hama Manaktuka. [lonoxenue u neuwxenne Connua B ['anaktuke. Tunbl ranaktuk. Paguoranaktuky u kBazapsl. YEpHbIE AbIPBI
B SIApAX TrajlaKkTHKH.

Bcenennas. Pacmmpenne npoctpancta. 3akon Xa06na. Paz0eranue ranakruku. Teopus BEIMKOTo B3pbIBa. PennkToBOE M3IydeHueE.
MacmtaGHast cTpyKTypa Mupa. MerarajgakTHka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Vuenuueckue nabnrooenus

Ha6J'II-O)1€HI/I$I HeBOOPY)KéHHI)IM rj1a3oM C MCIIOJIb30BAHHUEM KOMIILIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ AJId ONPEACIICHUSA HEeOECHBIX 00BEKTOB Ha KOHKPETHEBIC
TOYKHU: OCHOBHBIC CO3BC3AUA CeBepHoro noJrymapus u apKux 3Bé3}.‘[.

Habmtonenus B teneckone JIynsl, muianets:, Mieunoro IlyTu.

O6o0maruiee NOBTOPEeHNE

Ponb usuku 1 acTpoHOMHUM B IKOHOMUYECKOW, TEXHOJIIOTUYECKOM, COIMaNbHOW M 3TUYECKOW OCHOBAX JESATEIIbHOCTH YelIOBEKa, POJb U MECTO
(GU3MKN ¥ aCTPOHOMHH B COBPEMEHHOW Hay4YHOH KapTHHE MHUpA, pojib (PU3HMUECKUX TEOPUH B MCUE3AIOIIMX MPEICTABICHHBIX (PU3NYECKUX KapTHHAX

MHUpa, MeCTO (PU3NYECKUX KapTHH MUpa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTAaBICHHM 0 pUpo/Ie.

MexnpeameTrHblie CBS3H



Nzyuenne Qusmku Kypca 6azoBoro ypoBHs B 11 Kitacce ocymiecTBisieTcss ¢ y4ETOM COAEPIKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOrMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

MeofcnpedMemele noHAmus , CBA3aHHBIC C U3YUCHUEM MECTOJ0B HAYUYHOI'O ITO3HAHM: SIBJICHHUC, Hay‘leIﬁ (baKT, ruInoTe3a, IBMCPCHNUEC BEJIMYUHEL,
3aKOH, T€OpHs, Ha6.]'IIOI[eHI/I€, OKCIICPUMCEHT, MOACITIUPOBAHUEC, MOJACJIb, U3MCPCHUC.

Mamemamuxka: peICHUE CHUCTEMBI KOOPAWHAT, TPUTOHOMCTPUYECCKUC (bYHKI_[I/II/IZ CHUHYC, KOCHHYC, TaHI'CHC, KOTAHI'CHC, HIHUKIHNYECKOC
TPUTOHOMCTPHYICCKOC TOKACCTBO, KOHTYPLI U UX NPOCKIKWH HA OCH KOOPAUHAT, CIIOKCHUC BEKTOPOB, ITPOMU3BOAHBIC 3JICMCHTAPHLBIC (1)yHKLII/II/I, IIPpU3HAKHU
HO,Z[O6I/I5I TPEYTrOJIbHUKOB, OIMPCACIICHUC TINIOIAAN IMJIOCKUX (1)I/Il"yp 1 00beMa Tell.

buonocus: QJICKTPHUUYCCKUC ABJICHHA B JKUBOM npupoac, NCPpeMCHHLIC JIBUXXCHHA B JKUBOM npupoaAc, OIITUYCCKHUC SBJICHUS B JKUBOM IIpUpoOac,
[lef/'ICTBI/IC paaranuy Ha )KUBBIC OpTraHHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJEKYJ, KpUCTAJJIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHHW3Mbl 00pa3oBaHUS KPUCTAJUIMUECKON pPELIETKH,
CIEKTpaJIbHBIN aHAIIN3.

T'eoepaghus: MarHUTHBIE MOJTIOCA 3E€MITH, 3aJI€)KH MAarHUTHBIX Py, GOTOChEMKA 3¢MHOM TTOBEPXHOCTH, MTPEICKAa3aHIE 3eMIICTPSICEHUH.

Texnonozus: TMHAM 3JEKTpoOIIEpeiaul, T'€HEPATOp MEPEMEHHOrO0 TOKa, AJIEKTPOABHUraTellb, MHAYKLIHMOHHAS Iedb, pajap, paauoNpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus, MpOSKIIMOHHBIN armapaT, BOJIOKOHHAS ONTHKA, COTHEYHAs OaTapes.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJHET'O OBLIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3nka» Ha ypOBHE CpeIHEro obmiero oopasoBanus (0a30BbI YPOBEHB) TOKHO 00ECIIEYHBATH JOCTUKEHUE
CICAYIOMUX JIMYHOCTHBIX, MCTAITPEAMCTHBIX U MMPEAMCTHBIX 06p330BaT€J'IBHI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3ybTaThl OCBOCHUS METOAUKH «DHU3MKa» JOJDKHBI OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJUTHCS
c(OpMUPOBAHHON BHYTpEHHEN MO3ULIUEN JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTALlUH, MO3UTUBHBIX BHYTPEHHUX YOEKJIEHUH, COOTBETCTBYIOIINUX
YCTOWYMBBIX IEHHOCTHBIX MO3UIMIA POCCUICKOTO 00IIECTBA, MPOJICHUS KU3HEHHOT'O OIbITA U OIBITA AEATEIBHOCTH B IPOLIECCE PeaTi3allii OCHOBHBIX
IIPUHIMIIOB BOCIIUTATEIbHOM NEATEIIBHOCTH, B TOM YHCJIE B YaCTH:



1) BbIcIee 0Opa3oBaHue:
c(hOPMUPOBAHHOCTH TPAKIAHCKON IMO3UIIMN 00YUAIOIIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;
MPUHATHE TPAJIUIMOHHBIX 00IEYEeTIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEIH;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HAYYHBIX HCCIEIOBAHUSX OOIECTBA, y4acTBOBATh B CaMOYIPAaBIEHUU B 0Opa3OBaTEIbHOMN
OpraHu3allNy;

YMEHHE B3aUMO/ICHCTBOBATh C KOHKPETHBIMUA HHCTHTYTAMH B COOTBETCTBUH C MX (DYHKIIUSAMU U HA3HAUYCHUSIMH,

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYIaPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUHUCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLCHUBATHL CUTYallUIO U IPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH, B TOM
YHCJIC B y‘IGHH‘IGCKOﬁ JACATCIIbHOCTH,

OCO3HaHWE JIMYHOTO BKJIaJIa B TIOCTPOSHUE OYIyIIero;
4) 3cTEeTHYECKOro BOCIIUTAHHUA:
ACTETHUYECKOE OTHOIIIEHUE K MHUPY, BKIIFOUAsl ICTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (hPU3HUECKON HAYKe;

S) TPyAOBOI0 BOCIIMTAHHUS:



MHTEpEC K Pa3sNU4HbIM chepaM MpodecCHOHATBHON AEeSITEIbHOCTH, B TOM YHUCIE TepepbIBbl ¢ (U3UKON M TEXHUKOH, HEOOXOJUMO yUHTHIBAThH
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00J1aCTH (DU3UKH HA IPOTSHKCHUH BCEH )KU3HU;

6) ’K0JI0TNYeCKOe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTH CBOCOOPA3HOM KYIbTYPhI, 0OCO3HAHUE TII00ATBHOTO XapaKTepa dKOJIOTHIESCKHX TPOOIIeM;
IJIAHUPOBAHUE U MPOTHO3UPOBAHKE JIEUCTBHI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUM 1LI€JIeH Pa3BUTHI UEJIOBEUYECTBA;
paciivpeHue onbiTa AeITeIbHOCTH, HAPAaBICHHOCTH Ha OCHOBE CYIIECTBYIONIMX 3HAHUHN MO (DU3HKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COBPEMEHHBIH B3IJIsA/] Ha pa3BUTHE HU3UUYECKON HAYKH;

OCO3HaHHE IIEHHOCTEH Hay4HOH JesATeNbHOCTH, FOTOBHOCTh B MpOLECCe H3y4YEHHUS (PU3UKU H3y4daTh IMPOEKTHYIO U HCCIEA0BATEIbCKYIO
NEeATEIbHOCTh UHAVBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Io3HaBaTe/IbHbIEC YHHBEPCAIbHbIC TEXHOJIOTHYECKHE 1eHCTBUSA

ba3oBble JJornueckue AeMcTBUs:
CaMOCTOSITENILHO c(POPMYTUPOBATE U AKTYaTH3UPOBATH IPOOJIEMY, PACCMOTPETh €€ BCECTOPOHHE;
ONPEACIISTE LENU AEATEIIbHOCTH, 3a1aBaTh ITapaMETPhl U OLIEHUBATh UX JOCTHKEHUS;
BBIABIIATH SaKOHOMepHOCTI/I nu HpOTHBOpG‘II/IH B paCCManI/IBaeMBIX (1)I/ISI/ILIGCKI/IX SIBJICHUAX

Pa3paborate miaH peueHus npodeM ¢ yu€TOM aHaau3a COCTOSTHUS MaTepUaIbHBIX U HEMaTepUalbHBIX PECYpPCOB;



BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTD, OICHUBATH COOTBCTCTBUC pe3yJIBTaTOB HeﬁCTBHfI, OILICHHUBAThHb pI/ICKI/I HOCJIGI[CTBI/Iﬁ ACATCIIbHOCTH,
KOOPJIUHHUPOBATH M BBITIOJIHATE PA0OTY B YCIOBUSX PEATbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI,
pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarejabcKue eiicTBUA :
BIIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U MEeTO1aMU (PU3UUYECKON HAYKH;

oOnasaHnue HaBBIKAMH Y4EOHO-MCCIICIOBATEILCKON W TIPOCKTHOW JAEATeILHOCTH B 00JIACTH (DH3UKH, CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITETLHOMY MTOMCKY METOJIOB pelIeHHs 3a1a4 (PU3UUYECKOTO COACPHKAHUS, IPUMEHEHHUIO PA3TUYHBIX METO/I0B TTO3HAHMUS,

BJIaJIeJIEl] CXEMBbI JEATEIbHOCTH 110 MOJIYYEHUIO HOBBIX 3HAaHUM, UX MpeoOpazoBaHMs, IPeoOpa3oBaHUs U MPUMEHEHHUS B PA3JIMYHBIX Hay4YHBIX
00BEKTaxX, B TOM YHCJIE ITPHU CO3/IaHUH ITPOEKTOB B 001aCTH (PHU3UKH;

BBISIBJISITH IPUYMHHO-CJIEJACTBEHHBIE CBS3M U aKTyaJU3UpOBaTh 3aJady, BbIABUIATh TUIIOTE3y pELIEHUS €€, HAXOAUTh AapryMEHThl MJis
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUM pellIeHus;

aHATM3UPOBATH MOJTYUYEHHBIC B X0JI€ PEUISHUS 3a7a4d Pe3yJIbTaThl, OLICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTDH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aUM B 00pa30BaTEIHHOM IEATEILHOCTH, B TOM YUCJIE MPU N3YyUEeHUHU (HDU3UKU;

JIaTh OIICHKY HOBOM CUTYaIlMH, OIICHUTh TPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO 00IACTh KU3HEACSITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX PETHOHOB CYOHEKTOB;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBHUTb HpO6HeMI)I " 3aJia4M, JOITyCKasd aJIbTCPHATUBHBIC PCIICHUA.



Padorta ¢ unopmanmeii:

BJIJICTh HABBIKAMHU IOJy4YeHHs] MH(POPMALMOHHOTO COJCPKAHUS M3 MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO H3ydyaTh IOWCK, aHAIIU3,
CHCTEMaTHU3alMI0 U HHTEPIIPETALNIO HH(POPMAIIK Pa3IMYHBIX BUAOB U (POPM IpeACTaBICHUS;

OLIEHUTH JJOCTOBEPHOCTH WH(OPMAIIHH;
UCIOJB30BATh CpeACTBA HMH(OPMAIIMOHHBIX W KOMMYHHMKALIMOHHBIX TEXHOJOTMH JJIsl pElIeHHS KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alMOHHBIX 33/1a4 C COOJII0/IEHEM TpeOOBaHUN 3PrOHOMHKH, TEXHUKH 0€30IIaCHOCTH, TMTHEHBI, pecypcocOepeKeH s, TPaBOBBIX U ITHYECKUX

HOPM, HOPM HH(POPMAITHOHHOW 0€30I1aCHOCTH;

co3aaBaTb TCKCTbI MAaTCPUAIIBHOI'O COACPKAHWA B PA3JIMYHBIX Q)opMaTax C YKa3aHMECM Ha3HAUYCHUA I/IH(i)OpMaIII/II/I H OTKJIKO4YaTh HX, BI>I6I/Ipa$I
OIITUMAJIbHBIC (1)0pr1 MMPpEACTABJICHUA U BU3yaJIU3allhuu.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE TEXHOJOIHYECKHE 1eliCTBHS:
M3y4YUTh OOIIIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU I€ATEIBHOCTH;
pacro3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUH U CMSATYATh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOX TOUYKY 3pPEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPECTB;
MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYATbHON paOOTHI;
BBIOEPUTE TEMbI U METO/IbI IEHCTBUIN YYACTHUKOB C YUE€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YIeHa KOJJIEKTHBA;

COBMECTHAs NIESITEIbHOCTh, OpPraHu3alysl U KOOPAWHALMS JEUCTBUUA MO €€ OCYIIECTBICHHUIO: COCTaBUTh IUIAH JAEHCTBUH, 3alucaTh JACHCTBUS C
YU4ETOM IIeJIel MOUX Y9aCTHUKOB, OOCYIUTh Pe3yIbTaThl, IPUHATH COBMECTHYIO paboTy;

OICHUTH KAYC€CTBO CBOCI'O BKJIa/la U KOMAHABI KAXKJI0T0 YHaCTHHUKA B O6IJ_II/IX pe3yibTaTax 1no paBpa6OTaHHBIM KPpUTCPUAM,

npeajaratb HOBBIC IPOCKTHI, OICHUBATL UJICH C ITO3UIIUU HOBU3HbBI, OpPUTHMHAJIBHOCTH, HpaKTI/I‘ICCKOﬁ WHHOBAIIUU,



W3yuaiiTe MO3UTHBHOE CTPATETHUECKOE ITOBEICHUE B PA3IMYHBIX YCTPOMCTBAX, BKIIOYAas KPEaTUBHOCTh M BOOOpa)keHHE, YTOObI OBITH
MHULIUATUBHBIM.

PerJIﬂTHBHLIe YHUBEPCAJIBbHbIC TEXHOJOTHYECCKHE [[CﬁCTBHSI
CaMoopra}msaunﬂ:

CaMOCTOSITENTFHO M3y4aTh MO3HABATEIFHYIO JCATEIBHOCTh B 007acT (PU3UKH U aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOATCIBHO COCTABUTD IIJIaH PCIICHUS paCLIéTHbIX N Ka4CCTBCHHBIX 3a1a4, I1JIaH BBIIIOJTHCHUA HpaKTquCKOﬁ pa6OTLI C y‘léTOM HUMCIOIIIUXCA
peCypcCoB, ECTCCTBCHHBIX BO3MOKHOCTEH U HpeHHOqTeHHﬁ;

JIaTh OLIEHKY HOBOW CUTYyalluu;

YTOYHEHHE PaMOK HACTOSIIEro MpeIMeTa Ha OCHOBE JINYHOTO 1IBETA;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUTH TPUOOPETCHHBIN OIIBIT;

ObecnieunBaTh QopMHUpOBaHUE U OOECHEUYEHUE 3PYIULUN B 00JacTH (DU3MKH, IMOCTOSHHO IMOBBIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJ’[L, 3MOHI/IOHaHLHbIﬁ HHTEJIJIEKT:
naBaTb OLICHKY HOBOM CUTyaluu, BHOCUTHb KOPPEKTHUBEI B ACATCIIBHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJILTATOB )I@f/iCTBI/IHM JIMII,

BJIaACTh HABBIKAMHU MO3HABATEILHOMI pe(bneKch KaK OCO3HaHHs NPOUCXOOAIINX }IeﬁCTBHfI N MBICIUTCIIBHBIX IMPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

HCIIOJIb30BATh ITPUCMBI pe(I)JICKCI/II/I JJIA OLICHKH, BBI60pa CUTyallul BECPHOTI'O PCIICHUA;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
MOTHUBBI IPUHATHUS U apTyMEHTBI IPYTUX MPU aHATU3E PE3YIbTaTOB JI€ITEIIbHOCTH;
MIPUHUMATD ce0sl, MIOHMUMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MOTHBBI IPUHSTUS U QpTYMEHTHI IPYTUX MIPHU aHAIHU3E Pe3yIbTaTOB ACSTEIbHOCTH;
[Ipu3naBaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKY.

B nporniecce MOCTHKEHUS TNYHOCTHBIX PE3yJIbTATOB OCBOSHUS MTPOTPAMMEI IO (PU3HKE JIJIsi YPOBHS CPEIHETO OOIIEro 0Opa30BaHMs y yIaIIUXCs
COBEPIICHCTBYETCS SMOIMOHATLHBIN WHTEIIEKT, MPEeArnoaraoimuil chopMUPOBAHHOCTD:

CaMOCO3HaHHUE, BKJIOYAOLIEe CHOCOOHOCTh MOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHME, BHUJIETh HAIPaBICHHME Pa3BUTUS COOCTBEHHOM
HMOIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPCryJIMpoBaHys, BKIIIOYAOICTO0 CAMOKOHTPOJIb, YMCHUSA IPUHUMATE OTBETCTBCHHOCTL 3a CBOC ITOBCICHUC, CIIOCOOHOCTH AallITUPOBATBHCA K
SMOIIMOHAJIbHBIM U3MCHCHUAM U FI/I6KOCTI/I, OLITH OTKPBITBIM HOBBIM;

BHYTPCHHAA MOTUBAIMs, BKIIIOHAromasa 1moaxoa K JOCTUKCHHUIO ueneﬁ H ycriexa, OriTMMU3M, HHUOWUATUBHOCTb, YMCHUC HCﬁCTBOBaTL ucxoasa mu3
CBOHX BO3MO)KHOCTCI\/'I;

OMIIaTUH, BKJIHOYaromiasa CITOCOOHOCTH TTOHUMATh OMOIHUOHAJIIBHOC COCTOSAHUC OPYTUX, 06pamaTb BHHUMAHHUC HA €ro IpUu O6H_ICHI/II/I, CIIOCOOHOCTB K
COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIMAJIbHBIC HABBIKH, BKITIOYAIOINE BO3MOXXHOCTh KOPPEKTHPOBATH OTHOILIEHHUS C IPYTUMHU JIFOJABMHU, KOHTPOJIUPOBATh, PETYJIUPOBATh HHTEPEC U
paspemiaTh KOH()IUKTHIL.

HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kjacce nmpeaMeTHbIe pe3y/IbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00YUaIOIIUXCSl YMEHHUI:



MEPEBECTH HA MPUMEPHI POJIb U MECTO (PM3UKU B COBPEMEHHON HayYHOW KapTUHE MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B
MPAKTUYECKOM JIESITEIbHOCTH JIIOIEH;

B npeaciax rpaHulbl IIPUMEHCHUSA HU3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOHCHCﬁ: MaT€pualibHasd TOYKa, MHEpLHHUaIbHAsA CHUCTEMa OTCUCTA, a0COJIFOTHO
TBépI[OC TEII0, I/I,Z[eaJ'IBHHﬁ ra3s, MOACIIM 3apsAa0B ra3a, XXUJAKOCTH U TBépI[BIX TCI, TOYCYHBIMN 33pHI[HBIfI arrmapar MpH BBIIIOJTHCHHUN (1)H31/I‘ICCKI/IX 3aaa4,

pacrno3HaBaTh (U3MUYECKUE SIBICHUS (MPOLIECChl) U OOBSACHATH UX HAa OCHOBE (PU3MYECKOW MEXaHUKHU, MOJCKYISIPHO-KMHETHUUYECKUX TEOPHUil
BEILIECTB U AJICKTPOJMHEUHBIX JIBJKCHHU: U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBH)KCHHE, TBIKEHUE TEN, JBWKEHUE IO OKPYKHOCTH, WHEPIHS,
B3aumoJeiicteue e, nuddysus, OpOyHOBCKOE IBHKEHUE, U3MEHEHUE CTPYKTYPBI KHUAKOCTEH U TBEPIBIX TeJ, TEIIOBOE COSAMHEHME, HCIIapeHue,
MpeBpalleHUe, KPUCTAUIU3aIMs, KUTIEHnEe, 00pa30BaHUE BO3/1yXa, MOBBIIICHUE AABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKITY
napaMeTpamMu COCTOSIHUS ra3a B M30MPOIIeccax, dJIEKTPU3AIHS Tell, B3AUMOJICHCTBUE 3aPsI/IOB;

OIMUCBIBATh MCXAHUYCCKOC JABUKCHUC, UCIIOJIb3YH (I)I/I3I/I‘IGCKI/IC BCJIMYMHBI: KOOpAWHATA, IIYyTh, ICPEMECIICHUEC, CKOPOCTh, YCKOPCHHUE MACCHI TCJIAa,
ChJia, UMITYJIbC TCJIa, KNHCTUYCCKAA SHCPIHA, NOTCHINAJIbHAA SHECPTHUA, MCXaHUYICCKasd pa60Ta, MCXAaHUYCCKass MOIIHOCTD, IPU OIMMUMCAHUHN IPABUIIbBHO
TPaKTOBATb CI)PI3H‘{CCKPII>’I CMBICJI BKIIFOYAOT BCIIMUNHY, X 3HAYCHUC U PE3YJIbTAT, HAXOAA (bOpMy.]'Iy, CBA3BIBAIOII YIO TaHHYHO (bHSHqCCKyIO BCJIIMYUHY C
APYTUMH BCIIMUYNHAMMU,

OMHCaTh U3YUYEHHbIE TETUIOBbIE CBOWCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIIONIBb3YS (PU3MUECKIE BEIMUMHBL: 1aBJIeHUE Ta3a, TEMIIEpaTypy, CPEIHIO IO
KMHETUYECKYI0 JHEPrUI0 XAaOTHYECKOrO JBWKEHHSI MOJEKYJ, CPEIHEKBAIPaTHYECKYH) CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHIOIO
SHEpruro, paboTy rasza, KO3QQPHUIMUEHT IOJIE3HOTO JEeHCTBUS TEMJIOBOTO JBUTATENsA; NMpPHU ONHUCAHUM MPABUIBHO TPAKTOBATh (U3UUECKUN CMBICI
BKJIIOYAIOT B c€0sl BEIMUMHY, UX 3HAYEHHUE U CIEJICTBUE, HAX01d (HOPMYILy, CBS3bIBAIOIIYIO JaHHYIO (U3UYECKYIO BEJIMYMHY C APYTUMU BEIUYUHAMU;

OIHCHIBATh U3YUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEILIECTB U AJIEKTPUUECKHE SBJICHUS (IIPOLECCHI), UCIOIB3YS PUTYpPY (POPMBI: MOLTHOCTH 3apsija,
3JIEKTPUUECKOE I10JIe, HAMPSHKEHHOCTB MOJIs1, HOTEHIIHA, pa3HOCTh MOTEHIMAJIOB; IPH NPAaBUIBHOM ONMCAHUH (PU3UUECKUI CMBICIT BKJIIOYAET BETUYHHY,
UX 3HaUY€HUE U 3HAUYEHUE; CIEAYIONYI0 (OPMYITy, CBSI3bIBAIOIIYIO JaHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHATM3UPOBATh (PU3MUECKHE TIPOIECChl M SBJICHUS, C TOMOIIBI (PU3WYECKUX 3aKOHOB H MPHUHIMIIOB: 3aKOH BCEMHUPHOTO
Tssrotenus, [, Il u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHHs XUMUYECKOM JHEPIUM, 3aKOH COXPAHEHUs] UMITYJIbCA, MPUHIUII CYIEPIO3ULUUUA CHII,
MPUHIIMI PABHOIPABUS WHEPUHAIBHBIX CHCTEM OTCUETA, MOJICKYJISIPHO-KMHETUYECKUE MPUUYMHBI BEIIECTB, Ta30BbIE 3aKOHBI, CBA3b CpEIHEU
KHHETUYECKOW PHEPTHH TETUIOBOTO JBUKEHHS MOJIEKYJ C a0COMOTHON TeMIepaTypoil, mepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHUs pabouyero
3apsna, 3akoH KyioHa, mpu 3TOM BbIpaXkasi CJIOBECHYIO (POPMYIMPOBKY 3aKOH, €r0 MAaTeMAaTHYECKOE BBIPAKEHHE W YCIOBUS (TPaHUIIBI, 00JIaCTh)
MIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHLIUIIBI PA0OTHI MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB; CIEIUTD 32 YCIOBUAMHU HX 0€30MaCHOTO NCTIOIb30BAHUS
B [TIOBCEIHEBHOH JKH3HY;

[TpoBOANTH SKCIIEPHUMEHTBHI [0 UCCIICOBAHHIO (PU3UUSCKHX SIBICHUHN U MPOIECCOB C MCIOIb30BAHUEM MPSIMBIX U BHEITHUX U3MEPEHHM, IPH ITOM
bopmyupoBaTh MpodIeMy/3a1ady U JeiaTh TCOPETHUSCKHE IKCIICPUMEHTBI, COOMPATh JaHHBIC O MPeJiaracMoM 000PYIOBaHUH, TIPOBOJUTH OIBIT H
(hOopMyIIMPOBATh BEIBOJIBI;

I/I3y‘~II/IT€ MMPAMBIC 1 AOITOJTHUTCIIBbHBIC U3MCPCHUA (1)I/I3I/IT-I€CKOFO pasmepa, Ha 3TOM BBICOTC, croco6 HU3MCPCHUA U UCITOJIB30BAHUC JOIIOJIHUTCIIBHBIX
MCTOJO0B U3MCPCHUA HOl"pCIlIHOCTGfI HSMGPGHHﬁ;

YUYUTBIBATb MCIKAY (I)I/I3I/I‘ICCKI/IMI/I BCIMYMHAMH C HUCIIOJIb30BAHHUECM IIPSAMBIX HSMepeHHﬁ, IIpu 3TOM KOHCTPYUPOBATH YCTAHOBKY, (1)I/IKCI/Ip0BaTB
PE3YIbTATHI, ITOJTYYCHHBIC B 3aBUCUMOCTHU OT CI)I/I?;I/ILIGCKI/IX BCJIIMYHH, B BUJIC Ta6JII/IIl n Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHMA,

coOmonaThk npaBuiIa 0€30MacHOro TpyJa MPH MPOBEISHUH MCCIENIOBAHUN B PAMKaxX y4eOHOTO HKCHEPUMEHTa, YU4eOHO-UCCIIEeI0BATEIbCKOW H
MIPOEKTHOM JIEATEIILHOCTH C UCTIOIH30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB U TAOOPaTOPHOTO 0OOPYAOBAHUS;

pemuTh pacuETHBIE 3aa4YM C SIBHO 33JJaHHON (U3HMUECKON MOJENBIO, UCIONB3Ys (pU3HUECKUe 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHI
3aj1a4, BEIOpaTh PU3NUECKYIO MOJIENb, IPEUIOKEHHYIO GU3NYecKyo GUrypy u popmyiy, HeoOXoaUMBbIe Ul €€ pelIeHus], IPOBECTU pacuéThl U OLIEHUTh
PEeaIbHOCTD MOTYYEHHOT0 3HaYeHUs PU3n4ecKoi (OpMbI;

PEIINTL KAYCCTBCHHYIO 3aJady: BBICTPOUTH JIOTHYCCKYIO HEIIPOTUBOPCUMUBYIO ILCIIOYKY paccymneHHﬁ C OHOpOfI Ha H3y4acMbIC 3aKOHBI,
3aKOHOMEPHOCTHU U (I)PBPI‘I@CKI/IG SABJICHUA,

HCIOJb30BATh MPH 00ECTIEYEHNN HAyYHBIX 33/1a4 COBPEMEHHBIE TEXHOJIOTUU HUCCIIEA0BAaHUS, CTPYKTYPUPOBAHUS, OOBSICHEHHS M NIPEACTaBICHUS
y4eOHOM 1 Hay4YHO-TIOMYJIIpHON HH(OPMAIIUH, TOTYYEHHOHN U3 Pa3InYHbIX UICTOUHUKOB, YIITYOJEHHOTO aHaIM3a MojlydyaeMoil uHpopMaIuu;

MPUBOJAUTL BKJIAJ pOCCHﬁCKHX n 3apy6e)KHBIX y‘-ICHBIX-(I)I/BI/IKOB B Ppa3sBUTUC HAYKWU, 00BsICHEHHE MponeCcCOB OKPYXKAOMICIO MHpPA, B PA3BUTHUC
TCEXHUKHU U TGXHOJ’IOI‘Hﬁ;

HCIIOJIB30BATh TCOPECTUYCCKUEC 3HAHUA I10 (1)1/131/1Ke B HOBC@I[HGBHOfI KHU3HHU I obecnedyeHnss 0€30MacCHOCTH IIpHU HUCIIOJIL30BAHHUUN HpI/I60pOB n
TCEXHUYCCKUX YCTpOﬁCTB, AJI1 COXPAHCHUS 300POBb U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTUYCCKOTI'O IMTOBCACHUS B OKPY)KaIOIHCﬁ cpeac,



paboTaTp B TpyIIE C BHITOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, MIaHUPOBATh PAOOTy TPYIIIbI, PAIIMOHAIBFHO COKpAIIaTh 00S3aHHOCTH H
IUIAHUPOBAThH ACATEIBHOCTh B HECTAHJAPTHBIX YCIIOBUSX, 8/ICKBATHO OL[CHUBATH BKJIA]] Ka)XK/I0OT0 U3 YYACTHUKOB I'PYIINBI B PEHICHHE PACCMATPUBAEMBIX
npobem.

K koniy o0yuenus B 11 kiacce mpeaMeTHbIe pe3yiIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUYaIOMIUXCSl YMEHHU:

MepeBeCTU Ha IMPUMEPHI POJIb U MECTO (PU3UKHU B CHa/l COBPEMEHHBIX HAyYHBIX KAPTUH MUPA, B Pa3BUTUE COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B
MIPAKTUYECKON JACSITEILHOCTH JIFOJICH, IISJIOCTHOCTh M €IMHCTBO (PH3NYECKUX KAPTHH MUPA;

rpanvia MpUuMCHCHHA HU3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOIIGJIGIZI TOYCYHBIMN 3apsan, JIyd CBETa, TOYCYHBIII MCTOYHHUK CBCTa, AACPHAsA MOJCJIIb aTOMa,
HYKJIOHHag MOACJIb aTOMHOTI'O sApa IIPU BBIITOJIHCHUH CI)I/I3I/I‘ICCKI/IX 3a1a4,

pacrio3HaBaTh (U3NYECKHE SBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE SHEPTHH AJICKTPOAMHAMUKU M KBAHTOBOH (DU3MKH: DIIEKTpHUYECKAsI
MIPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUE TOKA, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHAsT WHAYKIUS, ICHCTBUE
MarHUTHBIX ITOJICH HA MPOBOJHUKU C TOKOM U JABWKYIIMMHECS 3apsiIaMu, SICKTPOMArHUTHBIC KOJICOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE H3JIyICHUE CBETA,
OTpakeHue, TMpeIoMJIeHUuEe, MHTepPEepeHIUsA, AUPPaAKIUS U TOJIApU3alus CBETa, JUCIEpPCUs cBeTa, (GorolnekTpuiyeckuid 3ddexr (dhotodrddekr),
CBETOBOE JIaBJICHUE, ONIPEICIICHUE JTMHEHYATOr0 OTHOIICHHS aToMa BenmnkoOpuTanuu, coaeprKamiascs U MCKYCCTBCHHAsI paIHAaIlHs;

ONMCHIBaTh HM3ydaeMble CBOWCTBA BEIIECTB (DJIEKTPUYECKHE, MarHWTHBIC, ONTHYECKHE, 3JIEKTPUUYECKYI0 MPOBOJAMMOCTb Pa3IMUYHBIX Cpel) U
3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), C TOMOLIbIO (PU3NUECKOI (POPMBI: MOLITHOCTH 3apsiJia, CHJla TOKA, JJIEKTPUUYECKOE HAPSKEHHE, JIIEKTPUIECKOe
COINPOTHUBIIEHUE, PA3HOCTh IMOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuja, padO4YMil TOK, MHAYKIMS MarHUTHBIX moiyied, cuia Ammepa, cuia JlopeHua,
MHAYKTUBHOCTb KaTYIIKH, SHEPTUs 3JIEKTPUUECKOTO U MarHUTHOT'O MOJIs, HEpUOJ U KoslebaHHe B IEPEMEHHOM KOHTYpE, 3aps/l M CUJIa TOKa B Ipolecce
FapMOHHYECKUX DJIEKTPOMAarHUTHbIX OYeBUAHO, (POKYCHOE PAacCTOSTHUE U ONTHUYECKas CHJIA JIMH3bI, PU ONUCAHUM IMPaBWIBHO MHTEPIPETUPOBATH
¢u3nyeckuif CMBICT BEJIWYMHBI, MX 3HAYEHUS U CJIEJICTBHS, NPUBOIAT (OPMYIbI, CBS3BIBAIOIIME AAHHYIO (U3MYECKYI0 BEIMUYUHY C JPYTUMHU
BEJINYNHAMU;

OIMCHIBATh U3yYEHHbIE KBAHTOBBIE SIBJIEHUS U MPOIIECCHI, UCIONIb3Ys (PU3MUECKHE U3MEPEHUS: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJTUHY BOJIHBI
U YacTOTY, SHEPTHI0 U UMIYNbC (OTOHA, TIEPUO/] MOJIypacaja, YHEPTUIO CBA3U aTOMHBIX sJep, PH OMMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHIM
CMBICJI, UBMEPSATH BEIMYUHY, UX 3HAaYCHHE U PUUHMHY, BECTU (OPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUYUHY CBETA C IPYTUMH BETUUMHAMU,
CUMTATh 3HaYCHUE (PU3UUECKON BEITUYNHBI;

AHAJIIU3UPOBATH (I)I/I3I/IquKI/IC MpONLECChI U ABJICHUA, C IOMOLIBIO (I)I/I3I/I‘-IGCKI/IX 3aKOHOB U IPUHIUIIOB: 3aKOH OMa, 3aKOHBI ITOCJICA0BATCIbHOI'O U
napajiyieJIbHOI'0 COCANHCHUS TPOBOJHHUKOB, 3aKOH I[)KOY.HSI-.HCHL[&, 3aKOHBI SHGKTpOMaFHHTHOﬁ HWHAYKIOWH, 3aKOH HpHMOHHHCﬁHOFO pacnpocCTpaHCHUs,



3aKOHBI OTPAKEHHsI, 3aKOHBI MPEIIOMIICHHSI, ypaBHEHHE DiHIITeHHA 17151 poTod(d(dexTa, 3aKOH CO3JaHUs UMITYJIbCOB CBETA, 3aKOH COXPAHEHUS SHEPTHH
3apsi/ia, 3aKOH COXPaHEHUsI MacCOBOI0 YMca, MOCTyaThl bopa, 3aK0H paioakTUBHOIO CBETA, IIPU ITOM BbIpa)kasi CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA
CBETa, €ro MaTeMaTUIECKOE BHIPAXKEHHUE U YCIOBHS (TpaHMIIbI, 001aCTh) IPUMEHUMOCTH;

onpeJieJIeHUE HAIPaBJICHUsI BEKTOPA MHAYKIIMU CHJIBI MArHUTHOTO TIPOBOJHUKA C TOKOM, cHiioi Amriiepa u JlopeHna;

MIOCTPOUTH U 3alucaTh H300pakeHne, co31aTh Oemble 3epKajia, TOHKOW JTMH301;

[IpoBecTu SKCIIEPUMEHTHI M0 UCCIEAOBAHUI0 GU3NYECKUX METOAOB U MPOIIECCOB C UCIIOJIb30BAHUEM IPSMBIX U BHEITHUX U3MEPEHUIl: IPU 3TOM
copMynupoBaTh 3a/ady/3ajady W CIENaTh TEOPETUYECKHH SKCIIEPHUMEHT, COOpaTh IaHHBIE O IMpeIaraeMoM OOOPYJOBAaHWH, MPOBECTHU OMBIT U

chopMyIHUpPOBaTh BHIBOJIBI;

HSy‘lI/ITe IpAMBIC U JOIIOJITHUTCIIbHBIC U3MCPCHUA (bHSI/I‘ICCKOFO pa3Mepa, Ha 9TOM BBICOTC, crocod HU3MCPCHUS U UCITOJIb30BAHUEC JOIMOJIHUTCIBbHBIX
MCTOJO0B U3MCPCHUA HOI"pCH.IHOCTGfI HSMGPGHHﬁ;

B 3aBucumMoctH OT Q)HSHHCCKOI‘/‘I BCIIMYHUHBI C HCIIOJIb30BAHUCM IIPAMBIX HSMCpCHHﬁZ pu 3TOM KOHCTPYHUPOBATH HaCTpOﬁKy, CI)I/IKCI/IPOBEITL
PE3YIbTATHI HOHy‘IeHHOfI 3aBUCHUMOCTH OT (1)PI3H‘ICCKOI>1 BCJIIMYHHBI B BUJIC Ta6JII/III u Fpaq)PIKOB, ACJIaTh BBIBOALI 110 PE3yJibTaTaM UCCICAOBAHM,

coOnroaaTh mpaBuiia 0€30MacHOro TpyJAa MpU MPOBEACHUM UCCIIEJOBAHMM B paMKax y4eOHOrO SKCIEpUMEHTA, Y4eOHO-UCCIE0BAaTENbCKON U
MIPOEKTHOM J1eATEIHHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB U JIaOOPaTOPHOTO 0OOPYIOBAHMUS,

peLuTh pacu€THBIE 3a7a4Yy C SIBHO 33JJaHHON (U3HUECKON MOJIENbI0, UCIOIb3Ys (PU3HUECKUe 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUH
3aj1a4, BEIOpaTh PU3NUECKYIO MOJIENb, IPEUIOKEHHYIO PU3NYecKyo GUrypy u popmyiy, HeoOXoauMble AJis €€ pelIeHus], IPOBECTU pacuéThl U OLEHUTh
peaIbHOCTH MOTYYEHHOT0 3HaYeHUs PU3n4ecKoi (hOpMbI;

PEIINTL KAYCCTBCHHYIO 3aJady: BBICTPOUTH JIOTUYCCKYIO HEIIPOTUBOPCUMBYIO MLCIIOYKY paccymneHHﬁ C OHOpOfI Ha H3y4acMbIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IeCKI/Ie SABJICHUA,

HCIOJIb30BaTh MPU 00ECTICYCHNHN HAYYHBIX 3a/1a4 COBPEMEHHBIE TEXHOJIOTUU MCCIEI0BaHMUs, CTPYKTYPUPOBAHHS, OOBSICHEHHS U MPEACTaBICHUS
y4eOHOW W HAYYHO-TIOMYJISIPHON HH(POPMAIIHH, TOTYYEHHON U3 Pa3IuIHBIX HICTOYHUKOB, YIIIYOJICHHOTO aHaIn3a MojydyaeMoi nHpopMaIuu;

OOBSACHITh TPUHIUIBI JIEHCTBHUS MAaIllWH, TPUOOPOB M TEXHUYECKUX YCTPOWMCTB, OMPEACNISATh YCIOBHS HUX OE€30MaCHOTO HWCIIOIH30BAaHUS B
IMOBCEAHEBHOM KU3HU;



MPUBOANTH BKIIAJ POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, B O0BICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTU;

HCIIOJIB30BATh TCOPETUYCCKUEC 3HAHUA I10 q)HSI/IKe B HOBC€,I[H€BHOI71 KHU3HHU OJIA obecneyennss 0€30MaCHOCTH IIpHU UCITIOJIb30BAHUU HpI/I60pOB u
TCXHUYCCKHUX YCTpOﬁCTB, 1A COXPpaHCHUA 3J0POBbA U CO6J'IIO,Z[CHI/I${ HOPM 3KOJIOTMYECKOI'O ITOBEACHHUS B Opr}KaIOH_[Cﬁ cpeac,

pa6OTaTB B I'pyIlIi€ ¢ BBIIIOJIHEHHUEM PA3JIMYHBIX COLHAIbHBIX pOHCﬁ, IUIAaHUPOBATDH pa60Ty T'pyIIlibl, palliOHAJIbHO COKpallaThb 0053aHHOCTH H

TUTAHUPOBATH JISATEIPHOCTh B HECTAHAPTHBIX YCIOBHSIX, aICKBATHO OIICHUBAThH BKJIA]] KAXKIOTO M3 YIACTHUKOB I'PYIIIIBI B PEIICHUE PACCMATPHBAECMBIX
poOJeM.

TEMATUYECKOE NMIAHUPOBAHUE

10 KINNACC
No Ha3zBanue pa3nesoB u TeM IporpaMmbl KomnnuectBo yacos DnekTpoHHbIe (U pOBHIE) 00pa3oBaTEIbLHbBIE
n/m Beero|  KonrtponbHble I[IpakTuuecKue pecypeel
paboThI paboThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUA

1.1 |®wusuka u METOJbl HAYYHOTO NMO3HAHUS 2 | BBeauTe 3HaueHue | BBeauTe 3HaueHue |bubmmorexa LIOK https:/m.edsoo.ru/7f41bf72

Hroro no pazneny

Pa3zgen 2. MEXAHUKA

2.1 |Kunemaruka 5 BBeIWTE 3HAaUeHWe | BBeauTe 3HaueHWe |buOmmoreka IIOK https:/m.edsoo.ru/7t41bf72
2.2 |Jlunamuka 7 BBeJIUTE 3HAaueHUe | BBeauTe 3HaueHue |buOmmoreka [IOK https:/m.edsoo.ru/7f41bf72
2.3 |3aKOHBI COXpAaHEHHUS B MEXAHUKE 6 1 1 bub6nuoreka LIOK https://m.edsoo.ru/7f41bf72

Hroro no pazzaeny

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMO/IMHAMUKA

3.1 |OCHOBBI MOJNEKYSPHO-KUHETUYECKONW TEOPUHU 9 | BBeouTE 3HAUEHUE 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72

3.2 |OCHOBBI TEPMOJUHAMHUKHN 10 1 BBeauTe 3HaueHne |bubmmoreka [{OK https://m.edsoo.ru/7f41bf72

3.3 | ArperatHsle cocTosiHUS cyniecTBeHHbl. Da3oBbie | S5 | BBeauTe 3HaueHue | BBeauTe 3HaueHue |bubmmoreka L{OK https:/m.edsoo.ru/7f41bf72
nepexobl

Hroro no pasaeny




Ne HazBanue pa3aenoB v TeM IPOrpaMMbl KonnuectBo yacos DnekTpoHHbIe (U poBbIe) 00pa3oBaTelbHbIC
n/n Beero|  KouTtponbHble I[IpakTuueckue pecypceel
paboThI paboThI
Pa3nen 4. JIEKTPOANHAMUKA
4.1 |DOnekrpocrarvka 10 1 1 bubmuoreka [IOK https://m.edsoo.ru/7f41bf72
4.2 |IlocrosiHublt Tok 00paboTku. Toku B paznuuHbix| 12 1 1 bubmuoreka [IOK https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 4
11 KNACC
Ne Ha3zBanue pa3nesioB u TeM IporpaMmal KommuectBo wacos DnekTpoHHbIe (U pOoBHIE) 00pa3zoBaTEIbLHbBIC
n/n Bcero|  KoHTponbHbIe IIpakTuueckue pecypesl
padoThI paboThl
Paznea 1. JIEKTPOJANHAMUKA
1.1 |MaruaurtHoe nosie. DIeKTpOMarHuTHas 11 1 3 bubmuoreka L{OK https://m.edsoo.ru/7f41c97c
WHIYKIHS

Hroro no pazzaeny

Paznen 2. KOJIEBAHUS 1 BOJIHbBI

2.1 |MexaHu4yeckue 1 3JeKTPOMarHuTHbIE 9 BBEJIUTE 3HAUCHUE 1 bubmuoreka L{OK https://m.edsoo.ru/7f41c97c
KoJIeOaHus

2.2 |MexaHHuYeCKHUE U JIEKTPOMarHUTHbIE BOJIHBI| 5 1 BBeauTe 3HaueHue |buOmmoreka IIOK https:/m.edsoo.ru/7t41¢97¢c

2.3 |Ontuka 10 | BBemuTe 3HaUCHHE 3 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny

Paznesa 3. OCHOBHBIE CIIEHHUAJIBHBIE TEOPUUN

OTHOCHUTEJIBHOCTH

3.1

OcHOBBI pa3pabOTKH TEOPUH OTHOCUTEIHHO

4

1

BBCAUTC 3HAUYCHUC

bubauoreka LHOK https://m.edsoo.ru/7f41¢97¢c

JloGaBuUTH CTPOKY




No HazBanue pa3aenoB v TeM IPOrpaMMbl KonnuectBo yacos OnexTpoHHbIe (1M poBbIe) 00pa3oBaTelbHbIC
n/n Bcero|  KoHTponbHbIE I[IpakTHuecKue pecypeel
paboThI paboThI

Hroro no pazneny
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 |DneMeHTHI KBAHTOBOUW ONTHKHU 6 BBEIUTE 3HAUCHUE BBeauTe 3HaueHue |buOmmoreka IIOK https:/m.edsoo.ru/7t41¢97¢c
4.2 |CrtpoeHue aromMa BBeJUTE 3HAUCHHE BBeauTe 3HaueHue |buOmmoreka ILIOK https:/m.edsoo.ru/7t41¢97¢c
4.3 |ATtomHOe s1pO 5 BBeJUTE 3HAUCHHE BBeauTe 3HaueHue |buommoreka ILIOK https:/m.edsoo.ru/7t41¢97¢c
Hroro no pazneny
Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 |DnemMeHTHl aCTPOHOMUU U acTPOPHU3UKH 7 1 BBenute 3HaueHue |bubnuorexa [{OK https:/m.edsoo.ru/7f41c97c
Hroro no pazneny
Paznesn 6. OBOBLIAIOHIEE TIOBTOPEHUE
6.1 |O6o6mIaroiiee NTOBTOPEHHE 4 BBEJUTE 3HAUeHHUE | BBeauTe 3HadeHue |bubmmoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pasaeny
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 7
[MPOTPAMME
TEMATUYECKOE NNAHUPOBAHUE
10 KNACC

Ne Tema ypoxka KomnuecTBo vacoB [Hara DneKTpoHHbIE HU(POBBIE
/1 Beero| Kontponssie | Mpaxtmaeckue | H3YICHAA 0o0pa3oBaTeNnbHBIE PECYPCHI

paboThI paboThI
1 |®usuka — Hayka o npupojie. Hayunbie MeTObI TO3HAHUS 1 0 0 1.09 |[[bubauorexa LIOK
OKPY’KaIoILEro MUpa https://m.edsoo.ru/ff0c32e2 ]]




No Tema ypoka KonnuectBo yacoB JHara DNIEeKTPOHHBIE P POBBIC
/1 Beero| Konrponsusie | [paktuueckue | H3YICHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbl
2 |Ponb n MecTo (hU3HMKH B IPEBPAILICHUHA COBPEMEHHBIX 1 0 0 3.09 |([[bubamnoreka LITOK
HAaY4YHBIX KapTUH MUPA, B TPAKTUYECKON JIEITEIHbHOCTH https://m.edsoo.ru/ffOc33e6 ]]
JOJIEH
3 |Mexanuyeckoe aBuxeHue. OTHOCUTEIbHOCTh 1 0 0 8.09 [[bubmuoteka [IOK
MEXaHMUYECKOT o JBIKeHus. [lepemerienne, CKopocTh, https://m.edsoo.ru/ff0c3508 ]]
yCKOpEeHHUe
4 | PaBHOMEpHOE MPSAMOJUHEHHOE ABUKEHHUE 1 0 0 10.09 |[[bubnuorexa LIOK
https://m.edsoo.ru/ff0c3620 ]]
5 |PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE JBUKEHUE 1 0 0 15.09 |[[bubmuoreka [IOK
https://m.edsoo.ru/ff0c372e ]]
6 |CBoOomHOE nmajeHue. Y CKOpEHHE CBOOOHOTO MaICHHUS 1 0 0 17.09 |[[bubmuoreka [IOK
https://m.edsoo.ru/ff0c39cc ]]
7  |KpuBonuHeiiHOe ABUKEHUE. J[BHKEeHUE MaTepUAIbHOW TOUKU| 1 0 0 22.09 |[[bubmuoTeka [TOK
10 OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada ]]
8 |[Ipunnun otHOcuTenbHOCTH ["anunen. MHepuuansHbie 1 0 0 24.09 |[[buGmmoTtexa [IOK
cucremsl orcuera. [lepBeiit 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8 ]]
9 |Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 1 0 0 29.09 |[[bubamnoreka [JOK
3aK0H HproTOHA /151 MaTepraabHbIX TOYEK https://m.edsoo.ru/ffOc3be8 ]]
10 |Tperuii 3axoH HeroToHa 1711 MaTepuaIbHbIX TOYEK 1 0 0 1.10 [[BubmmoTexa IIOK
https://m.edsoo.ru/ffOc3be8 ]]
11 |3akon BcemupHoro tarotenus. Cumna Tsoxectu. [lepBast 1 0 0 6.10 [[Bu6mmoTeka [IOK
KOCMMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00 ]]
12 |Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 0 0 8.10  |[[bubmuotexa LIOK
https://m.edsoo.ru/ffOc3e18 ]]
13 |Cuna tpenus. Koaddurment tperus. Cuna npu 1 0 0 13.10 |[[bubmuoTeka I[IOK

COIMPOTUBJICHUU ABUXKXCHUIO TCJIA B JKUAKOCTU WUJIU B3TJIANC

https://m.edsoo.ru/ff0c3{76 ]]




No Tema ypoka KonnuectBo yacoB JHara DNIEeKTPOHHBIE P POBBIC
/1 Beero| Konrponsusie | [paktuueckue | H3YICHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbl
14 |IlocTymarenpHOE U BpallaTeIbHOE IBIKEHUE a0COIIOTHO 1 0 0 15.10 |[[bubmuoreka IIOK
TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus https://m.edsoo.ru/ffOc41a6 ]]
paBHOBecCHs Tela
15 |Mmnynsc MaTepuanbHOM TOYKH, CUCTEMbI MAaTEPUATIbHbIX 1 0 0 20.10 |[[bubamnoreka LJOK
Touek. Miysbe cuibl. 3aKOH COXPAHEHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6 ]]
PeaktuBHOE ABMXKEHUE
16 |Pabora u cuna. Kunetndeckast sHEpPrust MaTepyuaaIbHON 1 0 0 22.10 |[[bubamnoreka [JOK
ToukH. Teopema 00 COXpaHEHUN KHHETUICCKOW YHEPTHH https://m.edsoo.ru/ff0c4502 ]]
17 |IlorenunanbHas 3ueprud. [loreHunanbHast sHeprus ynpyro 1 0 0 5.11 [[bubnuoreka [IOK
nedopMupoBaHHOi npykuHbl. [loTeHIManbHas SHepTrus Tena https://m.edsoo.ru/ffOc461a ]]
BOJIM3U OBEPXHOCTH 3eMIIU
18 |I[loTeHIMAaIbHBIC CHITBI M HEMTOTCHIIUATbHBIC. CBSI3b pabOTHI 1 0 0 10.11 [[[buGmmoTeka [IOK
HENOTEHUMAJIBHBIX CUJI C ©BMEHEHUEM YHEPTETUYECKUX https://m.edsoo.ru/ff0c478c ]]
CUCTEM TeJI. 3aKOH O COXPAHEHUH IKOJIOTHIYECKON SHEPT U
19 |JIabopatopHas pabota «/ccnenoBanue cBs3u paboT CUII € 1 0 1 12.11  |[[1]
M3MEHEHHUEM XMMUYECKOIN YHEPTUU TeJia Ha OCHOBE
MIPOU3BOJICTBA PE3UHOBOTO KIYTa»
20 |Kontponbhas pabota Nel mo teme «Kunemaruka. J{unamuka. | 1 1 0 17.11 |[[bubmuoTeka I[IOK
3aKOHBI COXPAHEHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74 1]
21 |OcHOBHbIE MOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOH Teopuu. | 1 0 0 19.11 |[[bubauorexa LIOK
Bpoynosckoe nsmxenue. Auddysus https://m.edsoo.ru/ffOc4dc2 ]]
22 | XapakTep OBUKEHUS U B3aUMOJECHCTBUE YaCTHUI] UMEIOT 1 0 0 24.11 ([
3HaYeHrue. MoJIenu UCTIbITAaHUS Ta30B, JKUIKOCTEN U TBEPIIBIX
TeN
23 |Macca monekynsl. KonnuectBo BemectBa. [loctosiHHas 1 0 0 26.11 ([[1]

ABorazipo




No Tema ypoka KonnuectBo yacoB JHara DNIEeKTPOHHBIE P POBBIC
/1 Beero| Konrponsusie | [paktuueckue | H3YICHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbl
24 |TemnnoBoe paBHOBecHe. Temreparypa U ee U3MEpeHHeE. 1 0 0 .12 |[[1]
[lIxana Temneparypsl Llenbcus
25 |Uneanbusiii ra3 B MKT. OcnoBHoe ypaBuenne MKT 1 0 0 3.12  |[[bubmuoreka [IOK
https://m.edsoo.ru/ffOc4fde ]]
26 | AGconroTHas TemIepaTrypa Kak Mepa cpeHel KHHEeTHYeCKOn 1 0 0 8.12 [[bubmuoteka [IOK
SHEPIUM JIBU)KECHHS MOJIEKYIIbl. Y paBHeHHEe MeHieneeBa- https://m.edsoo.ru/ffOc511e ]]
Knaneiipona
27 |3akoH /lanpToHa. ['a30BbIe 3aKOHBI 1 0 0 10.12  |[[1]
28 |JlabopaTopHas pabota «lcciaenoBaHue B 3aBUCUMOCTH 1 0 1 15.12  |[[1]
MEXy IapaMeTpaMu COCTOSIHUSI Pa3peKeHHOTO ra3ay
29 |HM3omporiecchl B UACATLHOM B3TIISIC H UX TpaduiecKoe 1 0 0 17.12  |[[bubmuoteka [IOK
MpEJCTaBICHUE https://m.edsoo.ru/ff0c570e ]]
30 |BuyTpeHH:s 3HEpPrUsi TEPMOIMHAMUYECKON CUCTEMBI U €€ 1 0 0 22.12  |[[bubamnorexka [JOK
n3MmeHnenus. KonnuectBo Teria u pabotel. BHyTpeHHs s https://m.edsoo.ru/ff0c5952 1]
SHEPTHs OJJHOATOMHOTO MJI€aJTbHOTO Ta3a
31 |Bunsl Teruonepenaun 1 0 0 24.12  |[[buGmmoTtexa [IOK
https://m.edsoo.ru/ff0c5¢36 ]]
32 | YnenbHas TEIIOEMKOCTh BellecTBa. KoimuecTBoO TENIoThI 1 0 0 29.12 |[[bubamnoreka [JOK
Mpu Teruionepeaade. AauadaTHBIN MPoIecc https://m.edsoo.ru/ff0c5c36 ]]
33 |IlepBbIil 3aKOH TEPMOJUHAMUKH U €r0 IPUMEHEHUE K 1 0 0 12.01 |[[bubmuoTeka I[IOK
n3oIporeccam https://m.edsoo.ru/ffOcSefc ]]
34 |HeoOpatumocTs mporieccoB B mpupojae. Bropoii 3akon 1 0 0 14.01 |[[bubmuoteka I[IOK
TEPMOJAUHAMUKHU https://m.edsoo.ru/ff0c6230 ]]
35 |IIpunnun aeiictBus u KI1/] atmocdepsl MammHb 1 0 0 19.01 |[[bubnuorexa [IOK

https://m.edsoo.ru/ff0c600a ]]




No Tema ypoka KonnuectBo yacoB JHara DNIEeKTPOHHBIE P POBBIC
/1 Beero| Konrponsusie | [paktuueckue | H3YICHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbl
36 |Huxn Kapno u ero KIIJ{ 1 0 0 21.01 |[[1]
37 |Dkonorudeckue mMpoOIeMbl TeIIIOIHEPTETUKA 1 0 0 26.01 ([
38 |KontponbsHas padora Ne2 mo teme «MoutekymspHas pusuka. 1 1 0 28.01 |[[bubmuoteka [IOK
OCHOBBI TEpPMOJUHAMUKU» https://m.edsoo.ru/ff0c6938 1]
39 |IlapooOpa3oBanue U KOHACHcaIs. Micmapenue u Kumnenue 1 0 0 2.02 |[[bubmuoreka [IOK
https://m.edsoo.ru/ff0c6a50 ]]
40 | AGcomroTHas M OTHOCUTENIbHAS BIAXXHOCTh BO3yXa. 1 0 0 4.02 [[bubmuoteka [IOK
Hacermmennsiit map https://m.edsoo.ru/ff0c63b6 ]]
41 |Tsépmoe teno. Kpucrammueckue u amopdHbie Tena. 1 0 0 9.02 |[[bubmuorexa LIOK
AHM30TPONHUS CBOMCTB KpUCTALIOB. JKUKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c64d8 ]
CoBpeMeHHbIE MaTepHalIbl
42 |IlnaBieHue U KpUCTAILTU3ALMS. Y IeTbHAs TEII0Ta 1 0 0 11.02 [[[buGmmoTeka [IOK
riaBnenus. Cyoaumarus https://m.edsoo.ru/ff0c6510 ]]
43 | YpaBHEHHE TETUIOBOTO Oaianca 1 0 0 16.02 |[[bubmuoteka [IOK
https://m.edsoo.ru/ff0c6708 1]
44 | DOnextpuzauus Teil. DIEKTpUUYECKUN 3apsIHUK. J[Ba Buaa 1 0 0 18.02 |[[bubmuorexa [IOK
AIEKTPUUYECKUX 3aPSI0B https://m.edsoo.ru/ff0c6820 ]]
45 |TIpoBOAHUKH, TUIIEKTPUKU U TTOJTYIPOBOJHUKHU. 3aKOH O 1 0 0 25.02 |[[bubmuoteka [IOK
COXpaHEHUU 3apsa https://m.edsoo.ru/ffOc6bcc ]]
46 |BzaumoneiictBue 3apsaaoB. 3akoH Kynona. Toueunblit 1 0 0 2.03 [[bubmmoteka [IOK
MAaITUHHBIN 3apsi https://m.edsoo.ru/ffOc6bcc ]]
47 |Hanpspk€HHOCTH BHEIIHUX nosied. [IpuHnunn cynepno3unuu 1 0 0 4.03 [[bubmuoreka LIOK
ANEKTpUYECKUX MoJiel. JInHuu Hanps>KEHHOCTU https://m.edsoo.ru/ffOc6ce4 1]
48 |Pabora cun anekTpocraTudeckoro mosst. [lorenmmarn. 1 0 0 11.03 |[[bubmuoteka I[IOK

Pa3HoCTh mOoTEHIIMATIOB

https://m.edsoo.ru/ffOc6df2 ]]




No Tema ypoka KonnuectBo yacoB JHara DNIEeKTPOHHBIE P POBBIC
/1 Beero| Konrponsusie | [paktuueckue | H3YICHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbl
49 |IIpoBOAHMKY U TUAIEKTPUKH B 3IEKTPOCTATUUECKOM I10JIE. 1 0 0 16.03  |[[bubaunoreka LIOK
JusnekTpuyeckasl IPOHULIAEMOCTh https://m.edsoo.ru/ffOc6f00 ]]
50 |2nexrpoémkoctb. Konnencarop 1 0 0 18.03 |[[bubmuoreka [IOK
https://m.edsoo.ru/ffOc7018 ]
51 |DneKTpo€MKOCTh MIIOCKOI0 KOHJIEHCATOpa. DHEPrus 1 0 0 23.03 |[[bubamnorexa [JOK
3apsKEHHOIO KOHJIEHCAaTopa https://m.edsoo.ru/ff0c7126 ]]
52 |Jlabopatopnas padora "M3Mepenune 3MeKTPOEMKOCTH 1 0 1 25.03 |[[bubmuoteka [IOK
KOHJieHcaTopa" https://m.edsoo.ru/ff0c72c0 ]]
53 |IlpuHumn AeHCTBHUSA U TPUMEHEHUSI KOHIEHCATOPOB, 1 0 0 6.04 [[1]
KOMUPOBAJIBHOI'O YCTPOMCTBA, CTPYHHOIO MPUHTEPA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJICHHE AIEKTPOIpuOopoB
54 | DneKTpUYeCcKui TOK, COCTOSTHHE €ro CYIIeCTBOBAHUS. 1 0 0 8.04 [[1]
[TocTostHHBIM TOK. Cuna Toka. Hanpskenue. ConpoTHBiIeHHE.
3axon OMa AJi yyacTKa Lenu
55 [(IlocnenoBarenbHOE, TapAIEIHLHOE, CMEIIAHHOE COCTMHEHHE 1 0 0,5 13.04 |[[]]
npoBoAHHUKOB. JlaboparopHas pabota «3yuenue
CMENIaHHBIX COCTMHEHUI PE3UCTOPOBY»
56 |Pabota u momHOCTh TOKa. 3akoH Joymns-JleHma 1 0 0 15.04 |[[bubmuoteka I[IOK
https://m.edsoo.ru/ff0c7410 ]]
57 |3akon OMa asst TOTHOM (3aMKHYTOM ) NIEKTPUIECKON TSI . 1 0 0,5 20.04 |[[bubamoreka [JOK
Koportkoe 3akmtouenue. Jlaboparopuas padota «3mepenue https://m.edsoo.ru/ff0c7838 ]
O/1C ucToyHMKa TOKA U €r0 BHYTPEHHET0 CONMPOTUBIICHUS
58 |Kontponbnas pabota Ne3 no teme "DnekTpoanHamuka' / 1 1 0 22.04 |[[bubmuoTeka [IOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/ffOc7ae0 ]]
59 |2OnexkTpoHHAasI MPOBOAMMOCTb TBEPIbIX METAJLIOB. 1 1 0 27.04 |[[bubamorexa [JOK

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/ff0c8c56 ]]




No Tema ypoka KonnuectBo yacoB JHara DNIEeKTPOHHBIE P POBBIC
/1 Beero| Konrponsusie | [paktuueckue | H3YICHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbl
60 |DnexTpuueckuit Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX 1 0 0 29.04 |[[Pubmmoreka [JOK
MY4YKOB https://m.edsoo.ru/ffOc88be ]]
61 |IlonynpoBOAHUKHU, UX COSAUHEHUS U IPUMECHAs 1 0 0 6.05 [[bubmmoteka [IOK
MpOBOAUMOCTb. CBOICTBAa I—H-IIEPEX0/Ia. https://m.edsoo.ru/ffOc86fc ]]
[TonynpoBoIHUKOBBIE TPUOOPHI
62 |DnexTpuuecKuil TOK B pacTBOpPAaxX M paciiaBax 3JeKTPOJIUTOB.| 1 0 0 13.05 |[[bubauorexa LIOK
DIIEKTPOJIMTUYECKAS AUCCOIMALIMS. DIICKTPOJIN3 https://m.edsoo.ru/ffOc8a8a ]]
63 |DnekTpuueckuil TOK B razax. CaMOCTOSATENbHBIN U 1 0 0 18.05 |[[bubnuorexa LIOK
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae ]]
64 |KontponbHas padota Ned o Teme «DIeKTpOCTaTHKA. 1 1 0 20.05 |[[bubmuoteka [IOK
ITocTostHHBINM TOK 00pabOTKH. TOKM B Pa3IMUHBIX Cpeax» https://m.edsoo.ru/ffOc82ba ]]
65 |PesepBHbIil ypok. O6o0maromuii ypok mmo temam 10 kiacca 1 1 0 25.05 |[[bubmuoteka [IOK
https://m.edsoo.ru/ffOc84ae
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 4
11 KNACC
Ne Tema ypoka KomnuuectBo yacos [Hara OneKTpoHHEIE I(POBBIC
n/n Beero| Konrponsusie | Tpakriueckue | H3Y4eHHA 00pazoBaTeIbHbIE PECYpPCHI
paboTsI paboTEI
1 |TTocTostTHHBIC MATHUTHI M KX B3aUMOJCHCTBHE. MarHUTHOE TTOJIE. 1 0 0 1.09 |[[bubmuoTeka [IOK
BexTop MaraHuTHON MHAYKIMH. JIMHUM MarHUTHON MHTYKIIUU https://m.edsoo.ru/ff0c9778 1]
2 |MarsuTHOE T0JIe TIPOBOIHUKA ¢ TOKOM. OmBIT Dpcrena. 1 0 0 3.09 |[[bubmmorexa [IOK
B3anmoaeicTere npoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe ]]
3 |JlabopatopHas pabota «/3ydeHre MarHUTHOTO TIOJIST KaTYIIIKH C 1 0 1 8.09 |[[Bbubmmoreka [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe ]]




Ne Tema ypoka KonunuecTBo yacos Hara DnexTpoHHbIE N POBEIE
n/m Beero| Konrponsusie | Ipakriaeckue | M3Y1CHHA 00pazoBaTenbHbIC PECYPCHI
paboThI paboThI
4 | JleificTBHe MarHUTHOTO IIOJIsI HA MMPOBOJHUK ¢ TokoM. Crita Ammepa. 1 0 1 10.09 |[[bubamnorexa HOK
JIaGoparopnas pabota «MccaenoBanue AeHCTBHS TOCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0 ]]
MarHuTa Ha PaMKy C TOKOM»
5 |JleficTBME MarHUTHOTO MOJISI HA JBUXKYITYIOCS 3apsHKEHHYIO 1 0 0 15.09 |[[bubmmorexa [JOK
yactuny. Cuna Jlopenma. Pabora cuna Jlopenia https://m.edsoo.ru/ff0c9df4 ]]
6 |DnekTpoMarHUTHas MHIYKIHS. [I0TOK BEKTOPHBIX MarHUTHBIX 1 0 0 17.09 |[[1]
unaykuui. [Iposoma DJ1C. 3akoH 37E€KTPOMAarHUTHONW WHYKIIUN
®apanes
7 |JlabopaTopHas pabota «lccienoBanue 3JIEKTPOMArHUTHBIX BOJIHY 1 0 1 22.09 |[[bubaunorexa [JOK
https://m.edsoo.ru/ffOcal50 ]]
8 |MuaykTuBHOCTS. SABrnenue camonuaykiuu. J/1C caMOMHTyKIIHH. 1 0 0 24.09 |[[bubaunorexa [JOK
DHeprusi MarHUTHOT'O MOJIsl KATYIIKUA ¢ TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600 ]]
rnoJie
9 | TexHudeckue yCTPOWCTBA U UX TIPUMEHEHHUE: TIOCTOSTHHBIE MATHUTHL, | | 0 0 29.09 |[[1]
ANEKTPOMArHUTHI, HIEKTPOIBUTATENN, YCKOPUTEIH, dJIEMEHTapHbIE
Oatapeu, UHIYKIIMOHHAS TIeYhb
10 |O6o6matonuit ypok «MarautTHoe mosie. DIeKTpOMarHUTHAS 1 0 0 1.10 |[[bubnuorexa [IOK
WHTYKITUS https://m.edsoo.ru/ffOcab82 ]]
11 |KontposbHas padota Nel mo reme «MarauTHoe ToJie. 1 1 0 6.10 |[[BubmuoTeka [JOK
DneKTpOMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ffOcad58 ]]
12 |CBoboaHbIe MexaHuueckue konebanus. ['apMmonndeckue konebanus. | 1 0 0 8.10 |[[bubmmorexa [JOK
VYpaBHeHue rapMoHHUECKUX KosieOanuid. [IpeBparnienne sHepreTHKN https://m.edsoo.ru/ffOcaf06 ]]
13 |JTabopaTopHas padora «lcciaenoBanue B 3aBUCHMOCTH OT ITEPHOJIa 1 0 1 13.10 ([[1]
KojeOaHuil Tpy3a Ha HUTHU OT JJIMHBI HUTH M MaCChI TPy3a»
14 | KonebaTenbHbIi KOHTYp. CBOOOHBIC JIEKTPOMArHUTHBIC 1 0 0 15.10 |[[buGmmorexa [IOK

KoJieOaHMs B HJacaJIbHOM TOBOPOTHOM KOHTYPC. Amnanorus MCKAY
MCXaHUYCCKHMHU U DJICKTPOMAarHuTHbIMU KOJIEOaHHSIMU

https://m.edsoo.ru/ffOcb820 ]]




Ne Tema ypoka KonunuecTBo yacos Hara DnexTpoHHbIE N POBEIE
n/m Beero| Konrponsusie | Ilpakrideckue HU3y4YEHUS 00pazoBaTenbHbIC PECYPCHI
paboThI paboThI
15 |®opmysna TomcoHa. 3aKOH COXPAHEHHUS SHEPTUH B HJICATBHOM 1 0 0 20.10 |[[bubmuoTeka [JOK
KOHTYpE https://m.edsoo.ru/ff0cb9c4 ]]
16 |IIpencraBiieHre 0 3aTyXarOIIUX KOJICOaHHUSIX. BhIHY X IeHHBIC 1 0 0 22.10 |[[bubmuoTeka [JOK
MeXxaHuueckue Konebanus. Pezonanc. BeiHy X 1eHHBIE https://m.edsoo.ru/ffOcbb86 ]]
ANEKTPOMAarHUTHBIE KojeOaHus
17 |Tlepemennsiii Tok. CHHYCOUAANBHBIN TEPEeMEHHBIN TOK. MOIITHOCTD 1 0 0 5.11 |[[bubamnoreka [JOK
MIEPEMEHHOT0 TOKAa. AMIUIMTY/AHAs CUjla U JeHCTBYIOIIEeE 3HaUCHHE https://m.edsoo.ru/ffOcbd34 ]]
TOKa U HaMpsHKEHUS
18 | Tpancopmarop. IIpon3BoACTBO, Hiepeaada U HOTpeOICHHE 1 0 0 10.11 |[[1]
JIEKTPUYECKON SHEPTUN
19 | VcrpoiicTBO U MpakTHYECKOe MPUMEHEHHE HCITOJIb30BAHUS 3BOHKA, 1 0 0 12.11 |[[bubmuoreka [IOK
reHeparopa NepeMEeHHOr0 TOKa, JMHUM 3JIEKTporepe aun https://m.edsoo.ru/ffO0cc324 ]]
20 |DxonorMyuecKue puCKH MpH MPOU3BOICTBE IIEKTPOIHEPTHH. 1 0 0 17.11 |[[1]
KynbTypa ncnosib30BaHus 31€KTPOIHEPTHH B IOBCEAHEBHON KU3HU
21 |MexaHnuyeckre BOJHBI, YCIOBHS pacipocTpaHeHus. [lepuos. 1 0 0 19.11 |[[bubmnotexa [JOK
CxopocTh pacipocTpaHeHus U JyinHa BOJH. [lonepeunsie u https://m.edsoo.ru/ffOcca54 ]]
KOPOTKHE BOJIHBI
22 |3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Bricota ToHa. TemOp 1 0 0 24.11 |[[bubaunoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc ]]
23 | DneKTpoOMarHUTHEIC BOJHBI, IX CBOMCTBA U CKOPOCTh. [1Ikana 1 0 0 26.11 |[[bubmuotexa [JOK
3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0 ]]
24 | TIpuHOUTIBI PAIMOCBSI3H U TeNIeBUIEHUS. Pa3BuTHE CpEACTB CBSI3M. 1 0 0 1.12  |[[1]
Pannonokanus
25 |KontponbHas padota Ne2 «KomnebaHus 1 BOJTHBI» 1 1 0 3.12  |[[bubaunoreka [ITOK
https://m.edsoo.ru/ffOcc6f8 1]
26 |[IpsiMonMHEHHOE pacIpOCTPaHEHUE CBETa B OKPYKAOIIEH cpee. 1 0 0 8.12 |[[bubaunorexa [JOK

Toueunslii HICTOUYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/ff0cd350 ]]




Ne Tema ypoka KonunuecTBo yacos Hara DnexTpoHHbIE N POBEIE
n/m Beero| Konrponsusie | Ipakriaeckue | M3Y1CHHA o0pa3oBaTeNbHBIE PECYPCH
paboThI paboThI
27 |OtpaxeHue cBeTa. 3aKOHBI OTpaXkeHHs cBeta. [locTpoeHue 1 0 0 10.12 |[[bubmuoTeka [IOK
1300pakeHMi B TUIOCKOM 3€pKasie https://m.edsoo.ru/ffOcd4e0 ]]
28 |IIpenomienue cBera. [loHOE HCCIIeIOBAaHUE OTPAXKCHHUS. 1 0 0 15.12 |[[bubmuoTeka [IOK
[IpenenbHbIl yroi MOJHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ff0cd7{6 ]]
29 |JlabopatopHas pabota «/3mMepeHue moka3aTelis MPeIOMIICHUS 1 0 1 17.12 |[[Pubnmoreka [JOK
CTEKIIa» https://m.edsoo.ru/ffOcd67a ]]
30 |JIunzsl. [TocTpoenue n3odpaxkenus B muH3e. Dopmyna TOHKHX JIMH3. | 1 0 0 22.12 |[[bubaunoreka [JOK
VBenuueHue JIMH3 https://m.edsoo.ru/ffOcddle ]]
31 |JIabopatopHas pabora «MccienoBaHue CBOMCTB U300paKEHUS B 1 0 1 24.12 |[[1]
JTUH3aX»
32 | lucniepcust cBera. CloXHBINM cocTaB Oenoro creta. L[Ber. 1 0 1 29.12 |[[1]
JlaboparopHast pabota «HabmoieHne Tucnepcun CBETa
33 |Uurepdepennus cera. Judpakuus ceera. Juppakunonnas 1 0 0 12.01 |[[bubGmnotexa [JOK
peréTka https://m.edsoo.ru/ffOced22 ]]
34 |TlomepedHOCTh CBETOBBIX BOJIH. [lossipu3arus cBeTa 1 0 0 14.01 |[[buGmmorexa [IOK
https://m.edsoo.ru/ffOcf02e ]]
35 |Onrtuyeckue mpuOOPHI U YCTPOICTBA U YCIOBHSI X O€30ITaCHOTO 1 0 0 19.01 |[[1]
MIPUMCHCHHUS
36 |['paHUIIBI MPUMEHUMOCTH KJIACCHUECKOW MeXaHuKH. [locTynaTs 1 0 0 21.01 |[[bubamnorexa [JOK
OLIEHKH OTHOCHUTEIbHOCTH https://m.edsoo.ru/ff0cf862 ]
37 |OTHOCUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMECHH 1 1 0 0 26.01 |[[bubmuoTeka [JOK
COKpAILEHHUE JUIUHBI https://m.edsoo.ru/ffOcfa4?2 ]]
38 |DHeprus 1 UMIYJIbCHO-PENIATUBUCTCKON YacTUIbl. CBS3b MACCHI C 1 0 0 28.01 |[[bubmuotexa LJOK
AKTUBHOCTHIO U UMITYJIbCOM. DHEPTHUsl HEOKHUIAaHHO https://m.edsoo.ru/ffOcfc68 ]]
39 |KontpombsHas pabora Ne3 «Onrruka. OCHOBBI pa3pabOTKH TCOPHH 1 1 0 2.02 |[[Pubmuoreka [JOK
OTHOCHUTEIBHO https://m.edsoo.ru/ffOcf610 ]]




Ne Tema ypoka KonunuecTBo yacos Hara DnexTpoHHbIE N POBEIE
n/m Beero| Konrponsusie | Ipakriaeckue | M3Y1CHHA o0pa3oBaTeNbHBIE PECYPCH
paboThI paboThI
40 |®oronsl. ®opmyina [Tnanka. DHeprus U UMIyIbCHOE (POTOHA 1 0 0 4.02 |[[bubmmoreka [JOK
https://m.edsoo.ru/ffOcfe16 ]]
41 |OtkpeiTue u uccnenoBanue porodddexra. Onbitel A. I'. CroneroBa | 1 0 0 9.02 |[[bubmuorexa [IOK
https://m.edsoo.ru/ffOcffc4 1]
42 |3akonbl porodddekra. YpaBHeHue DiHIITEHHA 1151 GoTodPdeKTa. 1 0 0 11.02 |[[Pubnmorexa [JOK
«Kpacnas rpanuma» hotodddext https://m.edsoo.ru/ff0d015e 1]
43 | JaBneuue ceera. Omnbitel I1. H. JleOeneBa. Xumuueckoe aeiicTBHE 1 0 0 16.02 |[[bubmuoTeka [IOK
cBeTa https://m.edsoo.ru/ff0d04a6 ]]
44 | TexHn4YecKHe yCTPOICTBA U MPAKTHIECKOE TPUMEHEHHE: 1 0 0 18.02 |[[1]
¢dboTosrneMeHT, GOoTOAATUNK, COTHEUHAs: OaTapesi, CBeTOAHO]
45 |Pemrenue 3a1auu 1Mo TeMe «JIEMEHThI KBAHTOBOM OIITHKHY 1 0 0 25.02 |[[bubmmoreka [IOK
https://m.edsoo.ru/ff0d0302 ]]
46 |Mopenb atoma Tomcona. Onbitel Pesepdopaa mo paccestHuto o- 1 0 0 2.03 |[[bubanoreka [IOK
yactull. [manerapuas Mojenp atoma https://m.edsoo.ru/ff0d091a ]]
47 |Tocrymatel bopa 1 0 0 4.03 |[[bubnuoreka IIOK
https://m.edsoo.ru/ffOdOafa ]]
48 |W3nyueHue u paszneneHne GOTOHOB MPH MEPEX0Ie aTOMa C OJJTHOTO 1 0 0 11.03 |[[bubnnotexa LJOK
YpOBHS SHEPrUH Ha Apyroil. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa ]]
49 | BonHOBBIE cBOVicTBA yacThil. BomHs! 1e bpoiins. KopryckynspHo- 1 0 0 16.03 |[[Bbubamnorexa [JOK
BOJIHOBOM Jyann3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3TyYeHUe https://m.edsoo.ru/ff0d0ca8 ]]
50 |OTtkpeiTHE pagrnoakTuBHOCTH. OMBITH Pesepdopaa mo cocraBy 1 0 0 18.03 |[[bubmuoTeka [IOK
PagUOAKTUBHOIO U3JTYy4CHUS https://m.edsoo.ru/ff0d0fd2 ]]
51 |CaoticTBa anbda-, Oeta-, ramma-usznydenus. Mcciaenopanue 1 0 0 23.03 |[[]]
PaJIMOAKTUBHOCTH HA KUBBIX OPTaHU3Max
52 |OTkphITHE POTOHA M HEHWTpOHA. M30TONBI. ANba-pacma. 1 0 0 25.03 |[[bubmuoTeka [JOK

DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3znydyenue

https://m.edsoo.ru/ff0d1162 ]]




Ne Tema ypoka KoaunuecTBo yacoB Jarta OneKkTpoHHbIE II(POBLIC
H/H Bcero KOHTpOJ'IBHLIe HpaKTI/I‘{eCKI/Ie HU3Yy4YCHUA O6paBOBaTeHI>HI)Ie pPeCypChI
paboThI paboTEI
53 |DHeprus CBA3M HYKJIOHOB B siApe. SaepHbie coCTOsSHUSA. S epHbIi 1 0 0 6.04 |[[bubmuoTeka [JOK
peakTop. IIpobiemsbl, nepCIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI https://m.edsoo.ru/ff0d1356 ]]
SIIEPHOM YPHEPTETUKH
54 | DnemeHTapHbIe YacTUIBl. OTKPBITHE TO3UTPOHA. METO B 1 0 0 8.04 |[[Bubmmoreka [JOK
HaOIIO/IEHUS ¥ PErHCTPaIK dJIEeMEHTApHBIX YacTull. Kpyrisiii ctomn https://m.edsoo.ru/ff0d0e38 ]
«DyHIaMeHTAIbHBIE B3aUMOICHCTBUS. ENMHCTBO hU3HUECKUX
KapTUH MHPa»
55 |Dramsl pa3BUTHS aCTPOHOMHH. [IpUKIIaIHOE M MUPOBO33PEHUECKOE 1 0 0 13.04 |([[]]
3HaueHue actpoHoMuu. Bun 3B€3aHoro Heba. Co3Be3aus, spKkue
3BE31bl, INIAHETHI, UX BUAMMOE ABIKeHUE. CoTHeUHas CHCTEMAa
56 |Counnne. ConHevyHass akTUBHOCTD. McTounuk sueprun CojHIa 1 1 0 0 15.04 |[[1]
3BE3]
57 |3BE3/1bI, HIX OCHOBHBIC XapaKTEPUCTHKH. 3BE3/IBI TITABHON 1 0 0 20.04 |11
MOCJIe10BaTeNbHOCTH. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbBIE
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BoJtorK COJIHIIA U 3BE3]T
58 |Muneunsrit [Tyte — Hamra Nanmaktuka. [TomoskeHne u IBrKeHHE 1 0 0 22.04 |[[1]
Connua B [Nanaktuke. ["anaktrku. YEpHbIe ABIPHI B Apax ralakTUKH
59 |Bcenennas. Pazberanne raakTuku. Teopust BEJTMKOTO B3PHIBA. 1 0 0 27.04 |11
PenukToBoe n3nydyenue. MeraranakTuka
60 |HepereHHbIe IPOOIEMBI aCTPOHOMHUHU 1 0 0 29.04 |1
61 |KonTponpHas pabota Ne4 «31eMEHTHI aCTPOHOMHHU U aCTPOPHU3UKI» | 1 1 6.05 |[[1]
62 |O6o6maromuii ypok. Poib GU3UKU 1 aCTPOHOMHU B 1 0 0 13.05 |[[1]
9KOHOMHYECKOM, TEXHOJIOTHISCKOM, COIMAIBHOM M STHUECKOM
JeSITeIIbHOCTH YelIOBEKa
63 |O6o6maromii ypok. Poiib 1 MECTO (PM3UKU ¥ aCTPOHOMHUH B 1 0 0 18.05 |[[1]

COBPEMEHHOUN HAYYHOU KapTHHE MHUPA




Ne Tema ypoka KonunuecTBo yacos Hara DnexTpoHHbIE N POBEIE
n/m Bcero| Kontpomsusie | Tpaktiueckue | H3YICHAA o0pa3oBaTeNbHBIE PECYPCH
paboThI paboThI
64 | O0o0maronmii ypok. Postb pu3uveckux Teopuitl B MpeACTaBICHUH O 1 0 0 20.05 ([[]]
¢busnveckoil KapTUHEe MUpa
65 |O0o0marommii ypok. Mecto (pM3HUECKUX KapTHH MUpPA B 00IIEM 1 0 0 25.05 ([[]]
PSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
pupoe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 7

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon

NpoBEPsieMOro

pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHBbIE Pe3yJbTAThl 0CBOCHHS POrPaMM OCHOBHOI'0 00Pa30BaHuUsl CPeIHero od1ero o0pa3oBaHust

JleMOHCTpUPOBaTh Ha MPUMEPaX POJIb K MECTO (PU3UKH B COBPEMEHHBIX HAYYHBIX KApTUHAX MHUPA, B PA3BUTHH COBPEMEHHOW TEXHUKHU M TEXHOJIOTHIA,
B IPAKTUYECKOU NEATEIbHOCTHU JIOJICH.

10.2

VYYuTEIBaTh TPAHUIIE TPIMEHEHHS N3YYEHHBIX (DM3WIECKUX MOJEINeH: MaTepruaabHas TOUKa, HHepIHAIbHAs CHCTeMa O0TcuéTa, abCOTIOTHO TBEPIOE
TE€JI0, WAEANbHBIN ra3; MOAEIU MOJIEPXKAHUSA a30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIM MEXaHUYECKUIN 3apsAAHBIIA JIEMEHT — IPHU Harpyske
(u3HUeCKHX 3a/1a4

10.3

Pacnio3naBate (usnueckue sBIeHUs (Ipouecchl) M OOBSICHATH MX Ha OCHOBE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHM BEIIECTB BEIIECTBA U
3NEKTPOJUHAMUKHU: TYCTOC ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKECHHUE, TaJICHUE Tell, IBUKEHHE TI0 OKPY>KEHHUIO, HHEPLUS, B3aUMOCHCTBIE
tex; nupdys3us, OpoyHOBCKOE ABIKCHHE, IBIDKEHHUE JKUAKOCTEH U TBEPABIX TE, U3MCHEHNE 00BEMA TeJ IIPU HAarpeBaHNUH (OXJIAXKICHUH ), TETIIOBOE
HaIpsHKCHHWE, WCIapeHue, KOHJACHCAWs, IUIaBJICHHE, KPUCTAJUIM3alNs, KHUIEHHE, BIAKHOCTh BO3yXa, IOBBIIICHWE IABICHHS raza IPH €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKAY MapaMeTpaMy COCTOSIHUS I'a3a B U30MPOLEccax; dIEKTpU3anus Tej, B3aUMOAeHCTBHE 3apsiioB

10.4

OmnwceIBaTh MEXaHUICCKOE JABWKCHUEC, NCIIOJIb3YsL (bmnqecm/le HU3MCPCHUA: KOOpAHWHATA, IIyTh, HIEPEMECIICHUE, CKOPOCTh, YCKOPECHUC MACChI TCJia,
CuJia, UMITYJIbC T€JIa, KHHECTUYCCKAsA SHCPIus, MOTCHUUAJIbHAA SOHEPIUsl, MEXaHNYCCKas pa60Ta, MCXAaHUYCCKasA MOIIHOCTD, ITPU OINMMCAHWU ITPABUIIBHO
TPAKTOBATH (1)PI3H‘ICCKPII>'I CMBICJI BKJIIOYAKOT BCIWMYHNHY, UX 3HAYCHUC W PE3YJIbTAT, HAXOXIACHUC (1)OpMYJ'H>I, CBA3BIBAIOIINEC OTAHHYIO (l)I/I3I/ILICCKy10
BCJIMYMHY C IPYTrUMHU BCJIMYNHAMM.




Kon
NPOBEPAEMOro
pe3yabTaTa

10.5

[IpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS MPOTPAaMM OCHOBHOT'0 00Pa30BaHHUsI CPETHEro 001ero 00pa3oBaHus

Onucatb HU3YUYCHHBIC TCILIOBBIC CBOMCTBA TEIl ¥ TEIJIOBBIE SABJICHUS, UCIIOJIB3Ys (bI/ISI/I‘-ICCKI/IC BCJIMYUHBI: JaBJICHUC ra3da, TEMIICpaTypy, CpEAHIOIO
KHHETUYCCKYH DHEPIrur0 XaOTUYCCKOTO ABMIKCHUSA MOJIEKYJI, CPEAHCKBAAPATUICCKYIO CKOPOCTb MOJICKYJ, KOJIUYECTBO TCIUIOThI, BHYTPCHHIOIO
9HEpruro, pa60Ty rasa, KO3(1)(1)I/IIII/IGHT MOJIE3HOTO ASUCTBUS TEIJIOBOIO ABUTATECJIA; IPHU OIMMKMCAHUU IIPABUIIBHO TPAKTOBATDH (1)PI3H‘-ICCKI/II71 CMBICJI
BKJIIIOYAIOT B ce0s BCJIIMYNHY, UX 3HAUYCHUC U CJICACTBUC, HAXOXKIACHHUEC q)OpMy.]'II)I, CBA3bIBAIOIINE JAaHHYIO (I)I/I3I/II{CCKYIO BCJIMYUHY C APYTUMHU
BCJIMYHMHAMU.

10.6

OnuceBaTh U3YYCHHBIC DIIEKTPUUYECKUE CBOMCTBA BEHIECTB M 3JIEKTPUYECKUE SBJICHUS (IIPOLECCHI), UCTONB3Ys (u3ndeckue (HOpMbI: MOUTHOCTh
3apsaa, SMEKTPUIECKOe MoJie, HAMPSHKEHHOCTD MO, MOTEHINAN, Pa3HOCTh MOTEHIIHANIOB; TPH MPAaBUIBHOM OMMCAHUH (DU3MUYECKUI CMBICI BKITIOYAET
BEJMYMHY, UX 3HAUCHUE U 3HAYCHHUE; CICAYIOMmas GopMyJia, CBI3BIBAIONIAs TAaHHYIO (PU3HIECKYIO BEIUIHHY C JPYTHIMH BEITMUNHAMHI

10.7

aHAIM3APOBATh (PU3HUYECKHUE TIPOIIECCHI U SIBJIICHHUS C TIOMOIIBI0 (PH3HUYECKUX 3aKOHOB M MPHHIIAIIOB: 3aKOHa BceMUpHOTO TsroteHus, I, I u 11 3akonoB
HeioToHa, 3aK0oHA coxpaHEHHS (HU3MUYECKO SHEPTUH, 3aKOHA COXPAaHCHHS HMITYJIbCa, MMPHUHIAIA CYIIEPIIO3UINN CHIIBI, IPUHINAIA PaBHOIIPABHUS
HMHEPLUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KHUHETHUECKUH 3aps/l BEILECTBA, Fa30BbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUUECKOM SHEPrUH TEIIOBOTO
IBIDKSHHS MOJIEKYJ ¢ aOCONIOTHON TeMIepaTypoi, MepBBIi 3aKOH TEPMOIMHAMUKH; 3aKOH COXPaHEHHs 3apsaa, 3aKoH KyioHa; Ipu 3ToM pa3indaioT
CJIOBECHYIO ()OPMYJTIMPOBKY 3aKOHA, €T0 MATEMaTHUECKOe BBIPAXKEHHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TIPUHIIMIBI ICHCTBHUS MAllliH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; ONPEACTUTh YCIOBHUS MX 0€30MacHOTO UCIIOIb30BaHUS B
MOBCEIHEBHON KU3HUA

10.9

BbI npoBoaUTE SKCIEPUMEHTHI MO UCCICAOBAHUIO (PM3HMYECKUX BO3JCHCTBHUN U MPOLECCOB C UCTIONB30BAHNEM MPSIMBIX M BHEIIHUX U3MEPEHHUI; IPH
3TOM cOPMYIHPOBATH MPoOIEMY (3a1a4y) U cHOPMYTUPOBATH MATEMATUYECKHI SKCIIEPUMEHT, COOPATh YCTAHOBKY MpeaiiaraeMoro 000py/10BaHus,
MIPOBECTH OMBIT U CHOPMYIHUPOBATH BHIBOJIBI

10.10

OcymiecTBISATh MpSAMBIC U JIOTOJHUTEIBHBIC M3JENUS (PU3UUECKOTO pa3Mepa; Ha 3TOM CTEHAE MCIIOJIB3YETCsl METOJ MU3MEPEHUS M HUCIOJIb30BaHNE
CJIO’KHBIX METO0B U3MEPEHUI IOTPEIIHOCTEN U3MEPEHHUIA.

10.11

Hccnenyercst B 3aBUCUMOCTH MEXIY (PU3MUECKMMHU BEIMYMHAMH C MCIOJIb30BAaHUEM INPSIMBIX M3MEPEHHI; PU 3TOM KOHCTPYHUPOBATH HACTPOUKY,
(UKCHPOBATh MONYUYCHHBIE PE3YJIFTATHl B 3aBHCHMOCTH OT (YM3WYECKUX BEJIWYMH B BUAE TAaONMHIl W Trpad)UKOB, MENaTh BHIBOIBI IO PE3yIbTaTaM
HCCJICJOBAHN.

10.12

CO6HIO,I[3.TI) npaBujia 0€e30MacHOro Tpyda Inpu MNpPOBCACHUU HCCIIEJOBaHUN B paMKax yqe6H0r0 OKCIICPUMCHTA, y‘Ie6HO—HCCJ’Ie,I[OBaTeJ'II:CKOﬁ )41
HpOGKTHOﬁ ACATCIIBHOCTHU C UCITIOJIb30BAHUEM U3MEPHUTCIIBHBIX HpI/I60p0B )48 J1a60paT0pH0r0 060pYHOBaHHﬂ.

10.13

Pemrate pacu€rHble 3aa4n ¢ SBHO 33JlaHHON (pH3MYIECKOW MOJENBIO, HCHONB3Ysl (pr3udecKrue 3aKOHBI U TPUHIUIIE; HA OCHOBE aHAJIH3a YCIOBUI
3a7a9u BBHIOCPHUTE (PH3HUYECKYIO MOJENb, BEIOPAHHYIO (PH3HYECKYIO BEIUUUHY M (POPMYITY, HEOOXOAUMYIO ISl €€ PEIICHUs, IIPOBECTH PACUETH U
OIICHUTH PEATHHOCTD MOJYYCHHOTO 3HAUCHHS (PH3NUCCKOIN BETHUMHEI




Kon

NpoBepPseMoro IIpoBepsiemble npeIMeTHbIE Pe3y/JbTAThHI 0CBOEHHS POrPaMM OCHOBHOI'0 00Pa30BaHuUsl cpeHero oouero o0pa3oBaHus
pe3yJbTara
Pemate kadecTBeHHYIO 3aJady: BBICTPOHTH JIOTHUYECKYI0 HEIPOTHBOPEUMBYIO IEMOYKY PAacCyXIEHHH C OIOpOW Ha H3yd4aeMbIe 3aKOHEI,
1014 3aKOHOMEPHOCTH M (DU3UYECKUE SIBICHUS.
10.1 Vcnonb30Bath Mpu pelieHun 3a1a4 COBPEMEHHBIE TEXHOJIOT N UCCIEIOBAHIS, CTPYKTYPHPOBaHU, 00BSICHEHHS U IPEACTaBICHHS yueOHON 1 HAyIHO-
0.15 MOMYJIAPHON MH(OPMAIIKH, TOTYYEHHON U3 pa3INYHBIX HCTOYHUKOB; THIATENbHBIN aHAJIM3 MOMYYEHHOH HH(OpMAIH
[IpuBecTyr BKJIaJ POCCUICKHX U 3apyO€KHBIX YUCHBIX-(DM3UKOB B pa3BUTHE HAyKH, 00BbSICHEHUE MIPOIIECCOB OKPYKAIOIETO MUPA, B pa3BUTHE TEXHUKU
10.16 W TEXHOJIOT .
Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUS 110 (PU3KKE B TIOBCEAHEBHOM XU3HU 11 0OecrieueHus 6e30MaCHOCTH MPH paboTe ¢ MpuOOpaMu U TEXHUIECKUMU
10.17 YCTPOUCTBAMHU, JUI COXPaHEHHS 3]I0POBbs U COOIOJIEHHUS] HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIeH cpejie.
PaboTarp B rpynme ¢ BBIIOJHEHHUEM PAa3IMYHBIX COLMAIBHBIX POJIeH, TUIAHUPOBATh PadOTY T'PYIIIbI, PAMOHATIBLHO COKpalaTh 0043aHHOCTH U
10.18 MJIAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX YCIOBUAX, aJIeKBATHO OIICHUBATH BKJIA] KAXKIOTO YYaCTHHKA TPYIIIBI B PEIIEHUE PACCMATPUBAEM bIX
npobeM.
11 KIIACC
Kon
MPOBEPSIEMOT0 IIpoBepsieMble penMeTHBIE Pe3yJIbTATHI 0CBOEHHS MPOrPAMM OCHOBHOT'0 00pa30BaHUsI CPeIHEro 001Iero odpa3oBaHus
pe3yjabTara
111 JleMOHCTpUpOBaTh HA MIPUMEPAX POJIb U MECTO (PU3UKH B COBPEMEHHBIX HAYYHBIX KAPTUHAX MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHIA,
B MTPAKTUYECKOMN JICATENBHOCTH JIIOJIEH, IETOCTHOCTH U €IMHCTBE (PU3MUECKUX KapTHH MUpA.
112 Y4uThIBaTh TpaHUIIBI IPUMEHEHUS U3YYCHHBIX (PH3MUECKUX MOJIENICH: TOUSUHBIH 3aps 3apsaa, siAepHast MOJIENb aToMa, HyKJIOHHAsE MOZIeNTb aTOMHOTO
' S7Tpa MPH BHIMIOJTHEHUHN (PU3HUECKUX 3a]1ad.
PacnioznaBate ¢pu3mueckue sBICHUS (MPOIECCH) U OOBACHATH UX Ha OCHOBE COJHEYHOW HJICKTPOJMHAMHUKH M KBAHTOBOM (PU3MKHU: AIIEKTpUYECKAs
MPOBOJIMMOCTD, TETIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUE TOKA, B3AaUMOJICHCTBAE MAarHUTOB, 3JIEKTPOMAarHUTHAS WHIYKIIHS, IEHCTBUE
11.3 MarHUTHBIX TIOJICH Ha MPOBOJHUKK C TOKOM W JIBWKYIIUKCS 3apsi, 3JEKTPOMArHUTHBIC KOJeOaHWsI M BOJIHBI, MPSIMOJUHEHHOE M3Ty4YCHUE CBETa,
OTpaXXeHUE, TpeloMIIeHHe, WHTepdepeHs, Tudpakius W MONSpU3alHs CBETa, MUCIEPCUS CBeTa, PoTodNmeKTpuueckuii dhdexT (hortoaddekr),
CBETOBOE JIaBJICHHE, OTHOIICHHUS JIMHEHYATOro OTHOLIEHHS K aToMy BennkoObpuTannu, MOHapXHs U UICKYCCTBEHHasl paJualys
114 OnucblBaTh M3y4YEHHbIE CBOWCTBA BEIIECTB (JIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE, JJIEKTPHUUECKYI0 MNPOBOJUMOCTH PA3IUYHBIX Cpel) U
JJICKTPOMATHHUTHEIE SIBICHHS (IPOIECCH), C TOMOIIBI0 (H3HUYECKOl (OPMBI: TEeHEepaTop 3apsaa, CHIIa TOKa, DJJCKTPHUYECKOE HAIPsDKCHHE,




Kon
NPOBEPAEMOro
pe3yabTara

[IpoBepsieMble IpeTMeTHBIE Pe3yJIbTATHI 0CBOEHHS MPOTPaAaMM OCHOBHOT'0 00pa30BaHHsI CPeTHEr0 00Iero o0pa3oBaHus

QJICKTPUYICCKOC COMNPOTHUBJIICHHUE, PA3HOCTH IMOTCHIHUAJIOB, SI[C, pa60t11/1171 TOK, MHAYKOHWA MAarHUTHBIX HOJ'ICI\/'I, CcHhJia AMnepa, cuiia HopeHua,
WHAYKTUBHOCTD KAaTYILIKHW, SHEPTU JJICKTPUICCKOI0O U MArHUTHOT'O I10JIA, IEpUOA U KoJIecOaHUe B NEPEMEHHOM KOHTYPE, 3apsd U CUJida TOKaA B IIPOLICCCE
TapMOHHUYCCKUX DJICKTPOMAIrHUTHBIX KOHC6aHI/II>'I, q)OKYCHoe PacCTOAHUE U ONTUYCCKAA CUJia JIMH3; IIPH MMPABUJIBHOM OIIMCAHUUN (1)PI31/I‘-ICCKPII71 CMBICJ
BKJIIOYACT BCJIMYMHY, UX 3HAUYCHUC U 3HAYCHHUE, CJICAYIOIIas (bopMlea, CBA3BIBAIOIIAsA JAHHYIO (1)1/131/1‘1601(}7}0 BCJIMYMHY C IPYT'UMHU BEJINIMHAMU

11.5

OnuckiBaTh U3yYeHHbIC KBAaHTOBBIE SIBJICHUSI U MTPOLIECCHI, UCTIONB3YA (PU3MUECKHE BETUYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, IJTMHY BOJIHBI U
4acTOTY CBETA, YHEPTHUIO U HMITYJIBC (DOTOHA, TIEPUO Oy paciiaaa, SHEPTHIO CBS3H aTOMHEIX sIIIEp; IPU NPAaBUILHOM ONMCAHUN (PU3HMIECKUI CMBICI
BKITIOYAET BENIMUMHY, NX 3HaUeHHUe W 3HaueHue; Ciemyromas GopMyia, CBI3BIBAIOMIAS JaHHYIO0 (U3NIECKYIO BEIUUIUHY C JPYTUMHU BEITHUYNHAMH,
pacCUNTHIBACT 3HaUCHHE (PU3NICCKOI BEITMINHBI

11.6

AHamm3upoBaTh (U3NIECKUE MPOIECCH U SBICHHS, C MOMOIIBI0 (PU3MUECKUX 3aKOHOB W MPUHIMIIOB: 3aKOH OMa, 3aKOHBI ITOCIEIOBATEIHHOTO M
NapaJuIebHOTO COEMHEHNUS IPOBOIHUKOB, 3aK0H [0y — JIeHa, 3aK0H 3JIeKTpOMarHUTHON WHAYKIUH, 3aKOH NPSMOJIUHEHNHOTO IBHKEHMUS], 3aKOHBI
OTpa)XeHNs, 3aKOHBI IIPEIOMIICHHS, ypaBHEHHE DHHIITeHA 11 PoTod(dekTa, 3aK0H COXpaHEHHS YHEPTUHU CBETA, 3aKOH COXPAHEHUS DHEPTUH 3apsia,
3aKOH COXPaHEHMsI MACCOBOT'0 3apsiia CBETA, IOCTYNaThl bopa, 3aK0H paA0akKTUBHOTO UCTOYHUKA; IPH 3TOM Pa3IMYaIOT CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYeCKOe BhIpaXKeHHe U YCIOoBHs (TpaHUIIbI, 00JaCTH) MPUMEHUMOCTH

11.7

OnpenenuTh HAaIpPaBJICHUE BEKTOPa MHAYKIIMHA MarHUTHOTO TPOBOJHUKA C TOKOM, CHJIONH AMiepa u cuioi JlopeHia.

11.8

CTpOHTH U ONIMCHIBATh H300pa)KEHHE, CO3AaBaTh PYKOIHCHBIE 3epKaja, TOHKOH JIMH30i1.

11.9

BbI mpoBoANTE 3KCTIEPUMEHTHI 110 UCCIIEIOBAHMIO (PH3HMUECKUX BO3/EHCTBUII M MPOLIECCOB C UCIIOJIB30BAHNUEM TPSIMBIX U BHEIIHUX M3MEPEHHH; NpH
3TOM cPOPMYIMPOBaTh MpobieMy (3a7auy) U chopMyIUpOBaTh MAaTEMATUYECKHIA SKCIIEPUMEHT, COOpaTh YCTAHOBKY MpeAaraeMoro o0opyaoBaHus,
IIPOBECTH OTBIT U C(HOPMYINPOBATH BHIBOJIBI

11.10

OcCyIecTBIATh NpsIMBIE M JOTOJHUTENIBHBIC M3ACTUS (PU3NYECKOro pa3Mepa; Ha 3TOM CTEHJE HCIIONb3yeTcs METOJ] U3MEPEHUS U HCIOIb30BaHUE
CJI0KHBIX METOA0B U3MEPEHUS IOTPEIIHOCTEN U3MEPEHUH.

11.11

PaccmarpuBaeTcst COOTBETCTBYIOIIAS (pU3MUECKasi Mepa C UCIIOIB30BAHUEM MPSIMBIX M3MEPEHHH; IIPH 3TOM KOHCTPYHPOBAaTh HACTPOUKY, (PUKCHUPOBAThH
TOJTy4EeHHBIEC PE3yIbTaThl B 3aBUCHMOCTH OT (DM3HYECKHIX BEJIMYNH B BUAE TAOIHI] U rpa(MKOB, 1EJIaTh BRIBOABI IO PE3YIHTAaTaM UCCICIOBAHUSL.

11.12

COGJ’IIO,E[&TL ImpaBuja 0e30macHoro Tpyaa Opu MNpOBCACHUU HCCIIeJOBaHUM B paMKax yqe6H0r0 OKCIICPUMCECHTA, y‘-Ie6HO—PICCJ'Ie,E[OBaTe.]'II:CKOI>i u
HpOCKTHOI\/'I JACATCIIBHOCTU C UCITOJIB30BAHHUEM N3MCPUTCIIbHBIX HpI/I60pOB )41 na60paT0pH0r0 O60py,I[OBaHI/I5[.

11.13

Pemats paC‘{éTHBIC 3aJIa4i C SIBHO 3aITaHHOM (I)I/I3I/I‘-ICCKOI\/'I MOZCIIbIO, UCITIOJIB3YA (1)I/I3I/I‘ICCKI/IC 3aKOHBI 1 IPUHIUIIBI; HA OCHOBC aHAJIM3a yCJ'IOBI/II\/'I 3aJa4n
BI)I6epI/ITe (l)I/ISI/I‘IeCKYIO MOACIIb, BLIGpaHHYIO (I)I/I3I/I‘-I€CKYIO BCINYNHY U (bOpMy.]'[y, HCO6XOI[I/IMYIO IJig1 €€ pCHICHUA, IIPOBECTU paCLIéTBI 1 OLUCHUTH
PCAJTBHOCTD MOJTYYCHHOI'O 3HAYCHUA (1)H3PI‘ICCKOI>'I BCJIMYMHBI

11.14

Pematp KauCCTBCHHYIO 3a/avy: BBICTPOUTH JIOTHYCCKYIO HCEMPOTHBOPCUYMBYIO MLCIOYKY paCCY)KI[eHI/Iﬁ C OHOpofI Ha HU3y4aCMbIC 3aKOHBI,
3dKOHOMCPHOCTHU U (I)I/I3I/I'-ICCKI/IC SIBJICHMA.




Kon

MPOBEPSIEMOT 0 [IpoBepsieMble IpeTMeTHBIE Pe3yJIbTATHI 0CBOEHHS MPOTPaAaMM OCHOBHOT'0 00pa30BaHHsI CPeTHEr0 00Iero o0pa3oBaHus
pe3yabTara

Vcronp30Bath pH peIIeHAH 3a/1a9 COBPEMECHHBIE TEXHOJIOTUH UCCIIEIOBAHNUS, CTPYKTYPHPOBAHISL, OOBSICHEHHS U MIPEICTABICHIS YIeOHOM 1 HAyIHO-

LIS NONyIAPHON HH(OPMAIHH, TOTYYEHHOH U3 Pa3IUYHBIX HCTOYHHUKOB; TIATEIbHBIN aHAIN3 TOJTYIeHHOH HH(OPMAIIMH

1116 OOBSCHSATH IPHHIIMIIB ACHCTBHS MAIIMH, IIPHOOPOB U TEXHUYECKHX YCTPOUCTB; ONPEIEINTh YCAOBHS HX 6€30IaCHOTO MCIIOIB30BAHMUS B IOBCEAHEBHOM
' JKU3HU

11.17 ITpuBecTH BKJIal POCCHUCKHX M 3aPYOCIKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
’ U TEXHOJIOTHH.

1118 Hcnonb30BaTh TEOPETUIECKHE 3HAHUS 110 (DU3HKE B IIOBCEAHEBHON XU3HU I 0OecrieueHus 6€30MacHOCTH pH paboTe ¢ MPUOOpaMU U TEXHUIECKUMHE
' YCTPOUCTBAMH, [Tl COXPAHEHHUS 3I0POBBsI M COOJIFOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHHUS B OKPYKaloNIei cpejie.

11.19 PaboTath B IpyIIIie C BBITOIHEHUEM PA3INYHbIX COLHAIBHBIX POJIEH, INIAHUPOBATH PAOOTY TPYIIIIbL, PAIHOHATIBHO COKpPAIATh 00S3aHHOCTH 1 INIAHUPOBATH

JACATCIIbHOCTb B HECTAHJAPTHLIX YCIIOBUSX, ICKBATHO OLCHNBATDL BKJIAJ KAXKJOI'0 YIACTHHUKA I'PYINILI B pPEIICHUC PACCMATPUBACMbIX npo6neM.

NMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon Ko nposepsiemoro
panena eMenTa IIpoBepsieMmble 31€MEHTBI COAEPKUMOr0
OU3UKA 1 METOJIbI HAYYHOI'O [TIO3HAHU A
L1 ®usuka — Hayka o npupoje. HayduHble METObI TO3HAHUS OKpYXKaroliero Mupa. Posb 3kcriepuMenTa U TEOpHU B IIPOLECCE I03HAHUS
1 IPUPOBL. DKCIEPUMEHT B (HU3HKE
MopempoBanne ¢pu3ndeckux (HakTopoB M nponeccoB. Haydnsle runoTessl. @u3nveckre 3aKOHBI M TEOPHH. [ paHUIIBI BaKHOCTH
1.2 ¢usnueckux pactenuil. [Ipunnnn coorBeTcTBUS. PoNb 11 MeCTO (GU3HKH B COBpEMEHHON HaydHOH KapTHHE MUpA, B IPAKTHYECKO]
EATEIILHOCTH JIFOAEH.
2 MEXAHUKA
KMHEMATHKA
> 2.1.1 Mexanudeckoe aprxeHue. OTHOCUTENBHOCTb MEXaHUUeCKoro aABmxkeHus. Cucrema orcuera. Tpaexropust




Kon

Kon nposepsiemoro

IIpoBepsieMble 3J1eMEHTBI COIEPIKIMOTO

pa3iena 3J1eMEeHTa
12 [Tepememienne, CKOPOCTh ( CpeIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTH) W YCKOPEHHE MAaTepPHANBHBIX TOYEK, MX MPOCSKIMH Ha OCH
cucTeMbl KoopauHat. Clio)keHue MepeMenieHH U CII0KEHHE CKOpOCTen
213 PaBHOMEpHOE 1 paBHOYCKOPEHHOE IPSAMONHHEHHOE NBIbKeHHE. [ paduku B 3aBUCUMOCTH OT KOOPIUHAT, CKOPOCTH, YCKOPEHUS,
IIyTU ¥ MaTE€PUaIbHOIO MEePEMELLIEHHS TOUEK BO BPEMEHH.
2.14 CBo0OoaHOe majieHue. Y CKOpeHne CBOOOTHOTO MaAeHUS
515 KpuBonuneiinoe apwkeHue. PaBHOMEpHOE NBWXEHHE MaTE€pPUAIbHBIX TOYEK IO OKPYKHOCTH. YTIJIOBas CKOPOCTb, JIMHEHHas
o ckopoctb. [lepuon 1 yactota. LieHTpoCTpeMHUTENBbHOE YCKOPEHHE
2.1.6 TexHUYECKHE YCTPOMCTBA: CTUIOMETP, IBMKCHHE aTMOC(EpOB, IICTHBIC U PEMEHHBIC TTIepeIayH.
[IpakTrueckue paboThl. Mi3MepeHre MrTHOBEHHOM cKopocTH. McciieoBaHue COOTHOLIEHHSI MEXKAY MYTSAMH, IPOUICHHBIMH TEIOM
517 3a MOCJIeA0BATEILHBIMU PABHBIMH MPOMEKYTKAMHU BPEMEHH TPU PABHOYCKOPEHHOM JBM)KCHUHU C HAYAIbHOW CKOPOCTHIO, paBHON
o BEPOSTHOCTH. V3ydeHne NBIDKCHHS IIApUKa B BS3KOH KHUOKOCTH. M3ydeHue IBIDKEHUS Teia, OPOIICHHOTO TOPHU30HTAIBLHOTO
MIOJIO’KEHUSL.
JMHAMUKA
2.2.1 [Tpunuyn otHocurensHOCTH ["anmuien. [1epolii 3akoH HeroToHa. IHEpLIManbHBIE CHCTEMBI OTCYETA
222 Macca tena. Cuna. [IpuHIUIT CYyTIEPIO3UITUHN CHIT
)93 Btopoii 3akoH HproToOHa 1 MaTepualbHBIX TOYEK B MHepHHaibHOU cucteme orcuéra (MCO). Tperuit 3axoH HeroToHa st
- MaTEpPUAIBHBIX TOYEK 3PEHHUSI
224 3akoH BcemupHoro tarotenusa. Cuna Tspxkectu. IlepBast kocmuueckas ckopocTh. Bec Tena
22 2.2.5 Cuna ynpyroctu. 3akoH ['yka
206 Cua tpenmst. Cyxoe Tperue. Crita TpeHHs CKOJIBKEHUS B CHITa TpeHHsI oceHbI0. Koadduuument tperust. Cria mpu CopoTHBICHUH
JBHMKCHHUIO TE€JIa B ) KHIKOCTHU WJIN B3TJIAAC
2.2.7 [MoctynarensHOE ¥ BpalaTeIbHOE IBIKEHIE a0COTIOTHO TBEPAOTO Tela
2.2.8 MomeHT oTHOCHUTENRHO cuJilbl BeTpa. [1nedo cunbl. YenoBust paHoBecus Tena B [SO
229 TexHuueckue ycTpoiicTBa: MOAUIMITHUKY, HICKYCCTBEHHbIE CITyTHUKU JABMKEHUSL.




Kon

Kon nposepsiemoro

IIpoBepsieMble 3J1eMEHTBI COIEPIKIMOTO

pasnesa 3J1eMeHTa
[TpakTuueckue padoTsl. M3ydenne nBrkeHus Opycka Ha HAKIOHHOW IDIOCKOCTH ITOJ HECKONBKMMH cuiaMmu. McciemoBanue B
2.2.10 3aBUCUMOCTH OT CHIIBI YIIPYTOCTH, BO3HUKAOIIEH B leopMHUpyeMOi IPyKHHE U PE3UHOBOM 00pasiie, I03BOJIIET ONPEIeUTh HX
¢dopmy. YcaoBus UCCIIEAOBAHUS paBHOBECHS TBEPIOTO TeNa,
3AKOHbI COXPAHEHI B MEXAHUKE
23.1 Hmnynsc MaTepHaIbHOM TOUKH, CUCTEMBI MAaTEPUANIBHBIX TOUEK. VIMITYIbChI CHIIBI M U3MEHEHHUE UMITYJIbCa Tela
2.3.2 3akon coxpanenus nmitynbca B UCO. PeakTuBHOE nBMKEHIE
233 PaboTa cumbsl
234 MOIIHOCTH CHIBI
235 Kunernueckas SHEprus MaTepHaIbHON TOYKH. Teopema
o 0 KMHETHYECKOM SHEPTUH
23 236 ITorenunaneHas sHeprus. [loTeHnmansHas 3HEPrUst yIpyro AepopMUPOBAHHON NPYKUHEL. [loTeHIMaNbHAs SHEPIUs Tena BOIU3H
o MOBEPXHOCTH 3eMIIn
537 [ToreHumanbHble 1 HENMOTEHIMAJIbHBIE CUIIbHBIE. CBs3b paOOThl HEMOTEHLUAIBHBIX CHJI C HU3MEHEHHEM 3HEPTeTUUECKUX CUCTEM
o Tell. 3aKOH O COXPaHEHHH SKOJIOTHIECKO SHEPIUH
2.3.8 Yrpyrue v Heynpyrue mpoucXoasiT
239 TexHu4eckue ycTpoiCcTBa: JBUKEHUE PAKEThl, BOJOMET, KOIIED, IIPYKUHHBIN IHCTOJIET.
5310 [MpakTuaeckue padoTel. Vi3yueHne cBsi3u CKOPOCTEH TeJ IpH HEYIPYyroM yuape. MccnenoBanne cBs3u padoOT ¢ M3MEHEHHEM CHIIBI
o VHKEHEPHO SHEPTHH Tela
3 MOJIEKYJIAAPHAS ®U3UKA Y1 TEPMOJIMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPUM
311 OCHOBHBIE TIOJIOXKCHUS MOJEKYISIPHO-KHHETHYECKOH TeopuH. bpoyHoBckoe mprmxenue. Huddys3ms. Xapaxkrep IBIDKCHHS U
o B3aUMOJICHCTBHE YACTUL] UMEIOT 3HAUCHHE
3.1 3.1.2 MoJienuy BENIeCTB Ta30B, JKUAKOCTEH U TBEPBIX TSN U OOBSICHEHHE CBOMICTBA BEIIECTBA B OCHOBE ATUX MOJICTICH
3.13 Macca monekyn. Konnuectso Bemectsa. [locrossHHast ABoraapo
3.1.4 TemoBoe otHowenue. Temneparypa u ee usmepenue. llkana remnepatypsl Lenbcust
3.15 Mogens uneanbHoro raza. OCHOBHbIE MOJIEKYJISIPHO-KUHETUYECKHE TEOPUH UI€ATIbHOTO ra3a




Kon

Kon nposepsiemoro

IIpoBepsieMble 3J1eMEHTBI COIEPIKIMOTO

pasnesa 3J1eMeHTa

316 AOconroTHas TeMIlepaTypa Kak Mepa cpeHell KHHETHUECKOW SHEPTUH TETUIOBOTO IBMKECHHUS YacTwil rasa. Illkana Temmeparyps
o KenbBuna

3.1.7 VYpasuenue Knaneiipona — Menaeneesa. 3akon JlaneToHa

3.1.8 I"azoBbIe 3aKk0HBI. M30mpoliecchl B HACATBHOM Ia3e C COJCPKAHUEM BEIIECTB: H30TEPMBI, U30XOPBI, H300aphI.

3.1.9 TexHmueckue ycTpoiicTBa: TepMOMeETp, OapoMeTp

3.1.10 ITpaktuueckue paboOTh. M3MepeHHe Macchl BO3AyXa B KJIacCHOM KoMHarte. VMcciemoBaHMe B 3aBUCHMOCTH OT ITapaMeTpOB
o COCTOSIHMS PA3PEKEHHOTO ra3a

OCHOBbI TEPMOJAIMHAMUJKN

3.2.1 TepmoauHamudeckast cucTeMa. BHyTpeHHsI SHeprusi TEpMOJUHAMHYECKON CUCTEMBI U €€ U3MEHEHUS

322 KonuudecTBo Tema u paboTsl. BHYTpeHHsIS S3HEprHs 0THOATOMHOT'O HAEANBHOI0 Ta3a

393 Bugp! Temnonepenauu: TEMIONPOBOAHOCTb, KOHBEKIMS, U3IydYeHHE. TEMIOEMKOCTh Tena. Y AelbHas TEMIOEMKOCTb BELIECTBA.
- Pacuér KoJMuecTBa TEMIOTHI IIPH TEILIONEPEIaUe

304 I1epBrrif 3aK0H TepMOAMHAMUKH. [IprMeHEHNe TepBOro 3aK0Ha TEPMOJMHAMUKH K H3omponeccaM. ['padideckas nHTepIpeTays

3.2 o paboTsI rasa

395 TenmnoBele MamuHb!. [IpuHINIB eiicTBUS TEIUIOBBIX MamuH. [IpeoGpazoBaHus SHEPrUM B TEIUIOBBIX MamuHax. Koaddunnent
o noste3Horo aeticteus (manee — KITJ) moromaer mammast. [ukn Kapao n ero KIT/]

326 Bropoii 3akoH TepMoauHamMukd. HeoOpaTHMOCTh HPOLIECCOB B MPHPOAE. TemiioBbIe ABUraTeIH. DKOIOTHYECKHE IPOOIEMBI
- TEMJI0dHEPreTHKH

3.2.7 TexHUUECKHEe YCTPOICTBA: IBUTATENIh BHYTPEHHETO CrOpaHys, OBITOBOM XOIOIMIBHIK, KOHIHIIMOHED.

3.2.8 [Mpaktuueckue padboTel. Mi3MepeHne yaenpHO TeII0EMKOCTH

ATI'PETATHBIE COCTOSHI BEHHLIECBA. ®A30BBIE ITEPEXO/1bI
331 ITapooOpa3oBanue u KoHAeHcanus. Vcrapenue u KuIleHne. Y enbHas TeIuioTa mapooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPaTyphl OT
33 B JlaBJICHUS
332 AOGCOIIOTHAS 1 OTHOCUTEIIBHAS BIAXKHOCTH BO3Ayxa. HachImeHHsIi map
333 Tsépnoe teno. Kpucrammmdeckue 1 aMmopQHbIe Tesa. AHU30TPOITHS CBOMCTB KPUCTAIIOB. JKHIKHME KPHCTAIUTBI. MaTepHaIbl




Kon

Kon nposepsiemoro

IIpoBepsieMble 3J1eMEHTBI COIEPIKIMOTO

pasnesa 3J1eMEeHTa

3.34 [TnaBnenue u Kpuctau3anys. Y aenbHas TeIioTa miasieaus. Cyonumanus
3.35 YpaBHeHHE TEIJIOBOTO OanaHca
336 TexHudyeckue ycTpoHCTBa: TUTPOMETP U ICUXPOMETP, KATOPUMETP, TEXHOJOTUH TOJIyYE€HUs] COBPEMEHHBIX MaTepUalloB, B TOM

o Yyclie HAHOMATepHUaIoB U HAHOTEXHOJIOTUH.
3.3.7 [IpakTryeckue paboThl. MI3MepeHre BIaKHOCTH BO3IyXa

4 DJIEKTPOJJMHAMUMKA
OJIEKTPOCTATUKA
4.1.1 OnexTpu3zays Te. DIeKTpHUecKUi 3apsHUK. [[Ba BIIA SNEKTPUUECKUX 3apsioB
4.1.2 [TpoBogHWKH, AVUDTEKTPUKA U TIOTYTIPOBOTHUKH
4.1.3 3aK0H 0 COXpaHEHUH 3apszia
4.1.4 B3aumoneiictBue 3apsanoB. 3akon Kymona
41 4.1.5 Onextpuueckoe noje. Hanpsox€HHocTs BHeIHUX nosieil. Ipunnun cyneprnosunuy. JInHUK HANpsXKEHHOCTH OTKPBITHIX HONEi
) 4.1.6 Pabora cun anekTpocratiudeckoro moiis. [loteHnman. Pa3HocTh moTEHITHAIOB
4.1.7 IIpoBOIHUKY U JUAIEKTPUKH B IOCTOSIHHOM JIEKTPUYECKOM IoJie. JudnekTprudeckasi IpOHUIAEMOCTh
4.1.8 OnexTpoémrocTh. KonaencaTop. DneKTpoEMKOCTh IIOCKOI0 KOHJIEHCATOpa. DHEePrus 3apsKeHHOr0 KOHIeHcaTopa
419 TexHHUeCKHe yCTPOMCTBA: MEKTPOCKON, 3JIEKTPOMETP, 3JIEKTPOCTATHUECKas 3all[uTa, 3a3eMJICHHE AIIEKTPONPHOOpPOB,
KOHJEHCATOP, KCEPOKC, CTPYUHBIA IPUHTED.
4.1.10 [MpakTrueckue padboTel. I3MepeHue 21eKTpoEMKOCTH KOHIEHCATOpa
TIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX
4.2.1 Yc10BUs TOCTOSHHOTO BKIFOYeHUs Toka. McTounnku Toka. Cuina Toka. [1ocTOSIHHBIN TOK
422 Hanpspxenue. 3akon OMa a5 yyacTka Henu
4.2 423 DJIEKTPUYECKOE COMPOTUBIICHHE. Y JEIbHOE CONIPOTHRIIEHUE BEIIECTBA

424 ITocnenoBaTenbHOE, NapaIENbHOE, CMELIAHHOE COEIUHEHUE TPOBOAHUKOB
4.2.5 Pabora BrirodaeT Tok. 3akoH Jxoyist — JIeHma

4.2.6

Bxirroyenue Toka




Kon

Kon nposepsiemoro

IIpoBepsieMble 3J1eMEHTBI COIEPIKIMOTO

pasnesa 3J1eMEeHTa
427 anekTpoaBrwkymas cuna (manee — D/1C) U MexaHM3MBI 00ECIIeYeHHsI UCTOYHUKA TOKa. 3akoH OMa JjIs MOJHOW (3aMKHYTOK)
o 3JIEKTpUYECKOi 1enu. KopoTkoe 3akioueHne
4.2.8 DIeKTpOHHAs TPOBOAMMOCTH TBEPBIX METAINIOB. 3aBUCUMOCTD COITPOTUBIICHUSI METAJIIOB OT TeMIieparypbl. CBEpXIIPOBOANMOCTh
429 DnexTpuyeckuii Tok B Bakyyme. CBOICTBA AIIEKTPOHHBIX ITyYKOB
4210 [MonynpoBomauku. CoOCTBEHHAasT W TPUMECHAs IPOBOAUMOCTD  IIONYNPOBOAHHUKOB. (CBOWCTBA II - T MEPEKITIOYCHUSI.
o [ToaynpOBOTHUKOBEIE IPHOOPEI
4.2.11 DIEKTPUUECKUI TOK B AIEKTPOIUTAX. DNEKTPOIUTHUYECKAS TUCCOLMAIMS. DIIEKTPOIIN3
4212 DneKkTprudecKkuil TOK B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOATEIBHBIA pa3psia. Pasnmudnable BUABI CAMOCTOSTENILHOTO pa3psiia.
o Monnuus. [Tnasma
TexHmueckne yCTPOUCTBA: aMIIEPMETpP, BOJBTMETP, pPEOCTaT, WCTOYHHKH TOKA, JIIEKTPOHATPEBATENBHBIC IMPHOOPEI,
4.2.13 AJIEKTPOOCBETUTENBHBIE MPUOOPBI, TEPMOMETP COMPOTHBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPBl M  (HOTOPE3UCTOPHI,
MOJTYIIPOBOAHUKOBBIN MO, TaJbBaHUKA.
[IpakTryeckue padboThl. I3yueHne CMEMaHHbIX COSMHEHUH PEe3UCTOPOB.
4.2.14
N3mepenne DJ1C ucTouHNKA TOKA U €r0 BHYTPEHHET0 conpoTuBneHus. HabmoaeHue sanexTpoansa
11 KJIACC
Kox Kon
TR NpOBEPsIeMOro IIpoBepsieMbie 3JIeMEHTHI CO/IEP:KUMOT0
3J1eMEeHTa
4 DJIEKTPOJJMHAMUKA
MATHUTHOE I1OJIE. QJIEKTPOMAT'HUTHASA MTHAYKINA
43 4.3.1 ITocTrossHHBIE MaruuThl. B3auMonelicTBHE MOCTOSHHBIX MAarHUTOB
' 439 MarnutHoe nosie. Bektop MaruutHoOi uHAYKUMU. [lpuHiun cynepno3uuuu. JIuHuM MarHuTHOM MHAyKUMU. KapTuHa nuHuit
o MarHUTHOW MHIIYKIMH TOJISl IOCTOSSHHBIX MarHUTOB




Kon

palfz(::na NPOBEPsieMOro IIpoBepsieMble 371eMeHThI COIePKUMOr0
3JIeMeHTAa

433 MarsauTHOe 1oJIe MPOBOHUKA ¢ TOKOM. HapucyliTe TMHUY MO JUIMHHOTO TPSIMOTO ITPOBOJHHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
o MPOBOJHUKA, KaTYIIKH ¢ TOkoM. OnbIT Opcrena. BzauMoneiicTBie NpoBOAHUKOB € TOKOM

434 Cuna Amriepa, ee MOIIyJib U HaIIpaBIICHUE

435 Cuna JlopeHna, ee MOAy/lb M HampaBicHHE. [[BIDKEHME 3apsDKEHHOW YacTHILBl B aTMOC(EpPHOM MarHuTHOM moje. PaboTa
o cunbHbIe JIopeHma

4.3.6 SIBeHuE 2NEKTPOMArHUTHOM HHAYKIIUU

4.3.7 BekTop MarHUTHOW MHIKIIMH

4.3.8 ITpoBoma D/IC. 3akoH »eKTpOMarHuTHON HHAYKIK Dapajest

439 BuxpeBoe anextpudeckoe mone. DJC HampaBiseTcs B IMPOBOAHUK, MPUBOJUTCS B IBIDKEHHE ITOCTYNATEIHHO B CTOPOHY
o MarHUTHOTO TOJI.

4.3.10 [TpaBumo Jlenna

4.3.11 WunyxtuBHOCTS. SIBNeHne camMonHAyKIu. 3J1C caMOMHAYKIH

4.3.12 OHeprus MarHUTHOTO TIOJIST KATYIIIKU ¢ KOMOM

4.3.13 ONeKTpOMarHuTHOE ToJIe

4314 TexHudIecKne yCTPOMCTBA: IIOCTOSIHHBIE MarHWTHI, AJICKTPOMArHUTHI, JJIEKTPONBHUIATEIN, YCKOPHTEIH SIICMEHTAPHBIX YaCTHII,
o WHIYKIMOHHAS [1€Yb.

43.15 [MpakTuueckue padoThl. M3yueHre MarHUTHOTO TOJS KAaTYIIKH ¢ TOKOM. VcciemoBaHue MEHCTBHSI MOCTOSHHOTO MarHHWTa Ha
o paMKy ¢ TokoM. MccienoBanue sIBICHHUH 3IEKTPOMAarHUTHOH MTPOBOIMMOCTH

5 KOJIEBAHHM S 11 BOJIHBI
MEXAHUWYECKUE U 5JIEKTPOMATHUTHBIE KOJIEBAHUA
5.1.1 Konebanbhas cucrema. CBoboanbIe KosieOanus. ["apmonndeckue konebanus. [lepuos, yacrora, ammutyna u ¢gasza KojaeOaHUs
5.1 5.1.2 [Ipy>XuHHBIN MasTHUK. MaTeMaTH4ecKUi MasiTHUK
513 YpaBHeHue TapMOHUYECKHUX KOJICOaHMIA. Kunemaruueckoe

U JUHAMHWYECKOC OIMMCAHUC BPAIIAaTCIIbHOTI'O ABMIKCHUS.




Kon

pali::na NPOBEPsieMOro IIpoBepsieMble 371eMeHThI COIePKUMOr0
3J1eMeHTa

514 ITpeBpareHue 3Hepruy MpU rapMOHMUYECKUX KoieOaHusX. CBsi3b MEXIy aMIUIMTYAaMHU HCXOJHOH Mepbl ¢ aMILIUTyJaMu
o KOJIeOaHU ee CKOPOCTH U YCKOPEHUS

515 Konebatenpablii kKoHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B MICaIHHOM MOBOPOTHOM KOHTYpPE. AHAIOTHS MEXIY
o MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU KosiebanmsiMu. @opmyia ToMcoHa

5.1.6 3aKOH COXpaHEHWMsI SHEPTHH B UICATTBHOM KOHTYPE

5.1.7 BriHykaeHHBIC MexaHnueckue koiebanus. Pesonanc. PesoHaHcHas kpuBast. BIHY X ICHHbIE 3JIEKTPOMarHUTHBIE KoleOaHus.
5.1.8 ITepemennbiii TOk. CHHYCOHIAIBHBIA MTEPEeMEHHBIN TOK.

5.19 MoIIHOCTh IEPEMEHHOTO TOKa. AMIUIUTYJHAs CHJIa U AeiCTBYOIee 3HaUeHUE TOKA U HANIPSDKEHUS

51.10 Tpancdopmarop. IIponsBoacTBo, nepenada u moTpedICHNE AEKTPUIESCKON YHEPTHUH. DKOJIOTHISCKUE PUCKH IIPH TIPOU3BOJICTBE
o JIEKTPUUECKON 3Heprun. KynbTypa HCTIOIB30BaHuUS AIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

5.1.11 TexHUYeCKHE yCTpOiCcTBa: ceficMorpad), MEXaHHYECKHI 3BOHOK, IMHHUHU JJIEKTPOIIepeaadu.

51.12 HpaKTI/I‘leCKI/Ie paGOTI)I. HCCHG}IOB&HHC B 3aBUCHMOCTH OT NE€pUOAa MaJIbIX HM3MCHEHUI Harpy3kKkM Ha HUTHU OT JJIMHBI HUTU U
o Macchl Tpy3a. MccenenoBanue nepeMeHHOro ToKa B [ETH M0CTIeI0BATENIbHO COSAMHEHHBIX KOHCHCATOPA, KaTYIIKU U PE3UCTOpa.

MEXAHUWYECKHWE U 5JIEKTPOMAT'HUTHBIE BOJIHbI

591 MexaHuueckre BOJHBI, YCIOBHS pacmpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHUsl W JuyiMHa BONH. llomepeuHsie u
- JUTHHHBIE BOTHBI

522 Wnrepdepennys u Audpaxkuust MEXaHUUECKUX BOJH.

5.2.3 3Byk. CKOpocTh 3ByKa. [ poMKOCTH 3BYyKa. BbicoTa ToHa. TeMOp 3Byka

52 594 DNEeKTPOMarHUTHBIE BOJHBL YCIIOBUSI CO3/IaHUSl DJIGKTPOMArHUTHBIX BONH. B3anMHas opueHTanuss BekTopoB E,Bu v

- B AJICKTPOMArHUTHOH BOJIHE B BAKYyME.

595 CBoOHCTBa DIIEKTPOMArHUTHBIX BOJH: OTPAXEHHE, MpeloOMJICHHe, moyspu3anus, audpakaus, uHTepdepenmnus. CKOpocTh

SJICKTPOMAarHUTHBIX BOJIH
5.2.6 [kana 3MeKTpOMarHUTHBIX BOJH. [[puMeHEHHE JIEKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY
5.2.7 [IpuHIUnBEl paguocBsa3u u TeneBuacHus. Pagnonokanys. JeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKaroIlel cpepl




Kon

pali::na NPOBEPsieMOro IIpoBepsieMble 371eMeHThI COIePKUMOr0
3J1eMeHTa

508 TexHuueckne ycTpoHCTBa: My3bIKIbHBIE HHCTPYMEHTHI, YIBTPa3ByKOBas IHAarHOCTHKAa B TEXHHUKE M MEAWIMHE, pajap,

o paguonpréMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-meus.
OIITUKA

5.3.1 IIpsimonuHEiHOE pacIpOCTpaHEHUE CBETA B BHEIHEN cpele. JIyd cBera

5.3.2 OTtpaxeHne cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHue N300paXkKeHHH B TIIOCKOM 3epKaJie

5.33 [penomenne cBeTa. 3aKOHBI MPeIOMIICHHUS CBETa. AOCOIOTHBIH MMOKa3aTelb MPeToMIICHUS

534 [MomHoe nccnenoBanvie otpakenust. [ [peaembHbIN yToi MOTHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5 Hucnepcust ceera. CnoxxHbIi cocTaB Oenoro ceera. L[er

536 CoOuparomye 1 pacceuBarolye JHH3bl. ToHKas nuH3a. POKyCHOE pacCTOsSHHUE U ONTHUYECKas Cuila TOHKUX JuH3. IlocTpoeHue
o n300paXXeHU B COOUPAIOIIMX U PACCEUBAIONINX JUH3aX. DOpMysia TOHKUX JHMH3. YBEIWYEHHUE, 1aBaeMOe JIHH30M

53 5.3.7 [Ipenenbl NPUMEHUMOCTH TEOMETPHUYECKOW OTITHKU

538 Wntepdepenims cBeta. KorepeHTHBIE HCTOUHUKH. Y CJIOBUS HAOIIOAEHHSI MAKCUMYMOB M MUHIMYMOB B HHTEP(EpEeHIIMOHHON
o KapTUHKE OT ABYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB

539 Hudpaxmusa  ceera. Judpakunonnas pemérka. YciaoBHe HAOMIONCHMS OCHOBHBIX ~MakKCUMyMOB TIpH  IaJCHUH
o MOHOXPOMAaTHYECKOTO CBETa Ha MU(PPAKIMOHHYIO PEIIETKY

5.3.10 [Monsipuzarnus ceeta

5311 TexHHueckne yCTpOUCTBA: OUKH, Jyma, (hoToanmapar, IPOSKIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA,

IU(paKIHOHHAS PEIIETKA, TTOJISIPO.

5312 ITpaktuueckue paboTel. M3Mepenue nokaszarens npeiaomieHus. MccaenoBanue cBoiicTB n300pakeHus B nuH3ax. Habmronenue

B JUCIIEPCUM CBETA
DJIEMEHTHI CITELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH
6.1 FpaHI/IHBI MIPUMCHUMOCTH KJIaCCUYECKON MEXaHHUKH. HOCTyJ’IaTI:I TCOPUU OTHOCUTCIBHOCTU: W HBAPHUAHTHOCTH MOIYJIAINU
6 ' CKOPOCTH CBETa B BaKyyMe, OTHOCHTEJIFHO ITPUHIMITA DWHIITEeHHA

6.2 OTHOCHUTETFHOCT OJJHOBPEMEHHOCTH. 3aMeICHIE BPEMEHH U COKpAILCHHUE JTHHBI
6.3 OHEeprus ¥ UMITYJIECHBIC YaCTHIIBI
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palfl(::na NPOBEPsieMOro IIpoBepsieMble 371eMeHThI COIePKUMOr0
3J1eMeHTa
6.4 CBsI3b Macc C SHEpPTuei U UMIYJIbCOM CBOOOMHBIX YACTHUL. DHEPrusi HEAABHUX CBOOOIHBIX YaCTHIL
7 KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOW OIITUKU
7.1.1 ®otonbl. Popmyna [11anka cBs3u 3Hepruu (HOTOHA C €ro HANPsDKEHUEM. DHEpPIus U UMITYJIbCHOE (POTOHA
7.12 OtxpeiTHe U uccnenoBanue Gororddexra. OnbiTel A.I'. CroneroBa. 3akoHsl HhoTodhhexTa
7.1 7.1.3 VYpaBaenue DitHmTeiHa 11 poTodddhekra. DotoaddexT «KpacHas rpaHHIay
7.14 Jlaenenue ceera. OneiTel [1.H. JIebenesa
7.1.5 XuUMHAYECKOE IENCTBUE CBETA
7.1.6 TexHUueckue ycTpoiicTBa: OTOIEMEHT, (POTONATUHK, COTHEUHAs OaTapes, CBETOIUO.
CTPOEHUE ATOMA
7.2.1 Mogens atoma TomcoHna. OnbiTel Pezephopaa no uccnenoBanuio s3Hepruu aroma. [lnanerapHas Moziens aToma
799 IMoctynatel bopa. M3nmydenune u pasnmeneHrne (OTOHOB MPH MEPEXoJ]ie aToMa C OJHOTO YPOBHS DHEPTHMH Ha Ipyroil. Buisl
criekTpoB. CIieKTp ypoBHEH sHepruu aroma Benmukobpuranun
72 7.2.3 Bonnossie cBoiicTa yacTuil. Bomusl e bpoiinsa. KopnyckynspHo-BomHOBON ayammu3M. Judpakiius sIeKTPOHOB Ha KpHCTallIax
724 CIIOHTaHHOE ¥ BBIHY>KACHHOE M3TydeHHEe. Y CTPOMCTBO U MPUHIHI paboTHI Ja3epa
7.2.5 TexHudeckue yCTpoiCTBa: CIEKTPAIBHEIN aHan3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITHIOTED.
7.2.6 ITpaktuueckue padboTsl. HaOmoneHue 3a aMHEYaThIM KIMMaTOM
ATOMHOE A1PO
7.3.1 Mertonb! HaOMIOACHUS M PETUCTPAIMY 3JIEMEHTAPHBIX YaCTHIL
732 OtkpeiTne pamuoakTuBHOCTH. OmbITEI Pesepdopaa mo cocraBy paauoakTuBHOTO M3mydeHus. CBoicTBa anbda-, 6era-, raMma-
73 u3nydenus. MccnenoBaHue pagloakTHBHOCTH Ha JKUBBIX OpraHU3Max
' 733 OTkpeITHE TIPOTOHA W HeHTpoHa. Hyknmonnast mozmens simpa I'eiizenbepra — VBanenko. 3apsn sapa. MaccoBoe 4HCIO Sapa.
H3oToms!
7.34 Anbpa-pacniag. DnNeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacmay. ['amma-u3nydenre. 3aKoH paIdOaKTHBHOTO 3apaKEHUS
7.3.5 OHeprus CBsI3M HYKJIOHOB B siipe. Snepubie cunbl. JedexT sapa sapa




Kon

palfl(::na NPOBEPsieMOro IIpoBepsieMble 371eMeHThI COIePKUMOr0
3J1eMEeHTa
7.3.6 SInepHble cocTosHus. [lenenue u CUHTE3 AIEp
737 Anepubiit peaktop. TepmosimepHblii cuHTe3. [IpoOieMbl W TEPCHEKTHBBI SACPHONH DHEPTETUKU. DKOJOTHYSCKHE ACTICKTHI
o SIIEPHOM SHEPTETUKU
7.3.8 DnemeHTapHble YacTUllbl. OTKpbITHE TO3UTPOHA. DYHAaAMEHTAIbHBIE B3aUMOICHCTBUS
7.3.9 TexHUYECKHE YCTPOIMCTBA: JO3UMETp, KaMepa BuibcoHa, siepHbIid peakTop, aTOMHast 6oM0a.
7.3.10 [IpakTryeckue paboThl. MccieqoBanne TPEKOB YacTHII (10 TOTOBBIM (OTOTpadUsIM)
QJIEMEHTBI ACTPOOU3NKU
8.1 Bun 38é€3nH0r0 Heba. Co3Be3aus, sipKue 3BE3/bL, INIAHETHI, UX BUAUMOE IBUKEHHE
22 Conneunas cucrema. [lmaHeTbl 3eMHOW rpynmbl. [lnaHETHI-TUTaHTBI U MX CIYTHUKH, KapJIMKOBBIC IUIaHETHL. Mainble Tena
. CoJHEeYHOH CHCTEMBI
8.3 Comnnrne, potochepa n armocdepa. CoHeuHast aKTUBHOCTh
8.4 Uctounuk sueprun CoiHIa U 3BE3]]
3BE3/1BI, X OCHOBHBIE XapAaKTEPHUCTUKH: Macca, CBETUMOCTD, PaJyC, TEMIIEPaTypa, UX B3aUMOCB:3b. [lnarpaMma «CreKTpaabHBII
g 8.5 KJIACC — CBETUMOCTBY. 3BE3IBI TJIaBHOM IOCIIENOBATEIBHOCTHA. 3aBUCHMOCTh «Macca — CBETHMOCTB» JUISl TJIABHBIX 3BE3ll 1O
MIOCTIEA0BATEIBHOCTH
8.6 Buytpennee ctpoenne 38&31. CoBpeMEHHBIE IPECTABICHHS O MIPOUCXOXKACHIH ¥ 3BoroIH COJHIIA U 3Be3/. DTalbl KU3HU 3BE3]T
2.7 Mneunsnii Ilyte — Hama [amaktuka. CnmpanbHas cTpykTypa ['amakTuku, nepemaer 3BE3MbI, ra3 M mbuib. [lomoxeHue u
’ nemxenne Comana B Nanaktuke. ITnockas u cheprueckas moacucTeMsl [ atakTHKe
8.8 Tuns! ranakTuk. PaguoranakTuky U kBasapbl. YEpHbIE ObIPHI B Spax raJlakTUKU
2.9 Bcenennas. Pacimpenue npoctpancTsa. 3akoH Xa06ma. Pazderanue ramaktuku. BospacT u pamuyc mupa, teopus Bemmkoro
' B3pbIBa. Mogens «ropsiueit BeenenHoli». PenukroBoe n3inydeHnue
8.10

MacmrabHast cTpykTypa Mupa. Metaranaktuka. Heperménueie mpo0ieMbl acTpOHOMUHN
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