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HOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOr0 YpOBHS Ha YPOBHE CPETHETO 00IIero 00pazoBaHus
pa3paboTaHa Ha OCHOBE TIOJIOKEHUH U TPeOOBaHUH K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTeNbHOM mporpamMmel, peactaBieHHbIX B DT'OC COO, a Takxke ¢ ya4€Tom
benepanbpHO paboyeli mporpaMMbl BOCITUTAHHS M KOHIICIIITUH IPETOIaBaHusl y4eOHOTO
npeameta «dPusznka» B 00pa3oBaTelbHBIX Opranu3aiusax Poccuiickoit @enepanuu,
peanu3yroux OCHOBHBIE 00pa30BaTEIbHBIE TPOTrPAMMBIL.

Coneprkanue mporpamMmel 1o (GU3MKe HAPaBICHO Ha (POPMHUPOBAHHUE €CTECTBEHHO-HAYIHOM
KapTUHBI Mupa ooy4aromuxcst 10—-11 kiaccos npu oOyueHNH ux pu3rKe Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO Noxoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpedoBanusaM OI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METAIIPeIMETHBIM
pe3ynbraTtaM oOy4yeHus, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh PEATU3allui MEXKIIPEAMETHBIX
CBsI3eM (PU3UKU C €CTECTBEHHO-HAYUYHBIMH Y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTes
OCHOBHBI€ LI€JIM U3y4eHHs (PU3UKU HA YPOBHE CpeIHEro oOuiero oopa3oBanus, IiIaHUpyeMble
pe3yNbTaThl OCBOCHMSI Kypca (PU3UKU: TUYHOCTHBIE, METANIPEAMETHBIE, TPeIMETHBIE (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

) muaHupyeMble pe3yibTaTbl OCBOEHUS Kypca (U3UKH Ha 6a30BOM ypOBHE, B TOM UHCIIE
MpeIMETHBIE PE3yabTaThl MO rojilaM O0yUYEeHHUS;

) cogepxanue yueOHoro npeamMera «Puznkay» Mo rojaM oOydeHusl.

dusnka KaK Hayka 0 HanboJiee 00X 3aKOHAX MTPUPO/IBI, BHICTYIAsl B KAU€CTBE Y4eOHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIa/l B CUCTEMY 3HAHUI 00 OKpYXKaIOLIEM MUDE.
[xonbHBIN KypC PU3UKU — CUCTEMOOOPA3YIOIIH /IJIsI €CTECTBEHHO-HAYYHBIX YU4eOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MTPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMueH, onosiorueit, pusndeckoi reorpadueit u actponomueii. Mcnonb3oBaHue U akTHBHOE
pUMeHeHHe (PU3HUECKUX 3HAHUI OnpeeNisieT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX
TEXHOJIOTUH B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOECHHUSI KOCMOCA, MOJTY4YEeHHs HOBBIX
MaTepUajIoB C 3aJJaHHBIMHU CBOMCTBaMU U Ipyrux. M3ydenue Gpusmku BHOCUT OCHOBHO BKJIa/l B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA 00YyJaromIUXCsl, B JOPMUPOBAHUE YMEHUIT
MIPUMEHSTh HAYYHBIM METOJI MO3HAHUS MIPH BBHITIOJHEHUH UMH Y4EOHBIX UCCIIeI0BaHUN.

B ocHOBy kypca ¢hu3uku i ypoBHS CpeJHEro 00IIero 00pa3oBaHus MOJI0XKEH P UICH,
KOTOPBIE MOKHO PacCMaTPUBATh KaK MPUHIUIIBI €r0 TIOCTPOCHUSI.

Wpnes uenoctHoct. B cooTBETCTBUM C HEll KypC SBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COZIEP’KUT MaTepHall U3 BCeX PaseioB (PU3UKH, BKIIOYAET KaK BOIMPOCH KJIACCHYECKOH, TaK U
COBpEMEHHOM (PU3UKH.

Wnes renepanu3zanuu. B cooTBeTcTBUM ¢ Hel MaTepHual Kypca (U3UKH 00beIUHEH BOKPYT
¢u3nueckux Teopuil. Benymum B kypce siBisiercs (GopMupoBaHHUe MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Wnes rymanutapuzauuu. E€ peannzanus npeanonaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
MOTeHIMana GU3NIECKON HayKu, OCMBICIICHUE CBSI3M Pa3BUTHs (PU3HUKU C pa3BUTHEM OOIIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKHUMHM MTPOOIeMaMHu.

Wnes npuknaanoit HanpasiaeHHocTu. Kype ¢pusnku npesmnonaraet 3HakOMCTBO € HIMPOKUM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPHIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.



Wnest skonoruzanuu peaausyercs NOCpeICTBOM BBEIEHUS JIEMEHTOB COJECpKaHUS,
MOCBSAIIEHHBIX IKOJIOTMUYECKUM ITPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKICHHS TPOOIEM parlMOHAILHOTO TPUPOAONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepkHEBBIMU JIEMEHTaMH Kypca (pU3UKU HAa YPOBHE CpPEIHEro o01Iero 00pa3oBaHuUs SBISIOTCS
¢busnveckue Teopun (GopMUpOBaHUE MPEACTABICHUN O CTPYKTYPE NOCTPOSHHSI (PU3NIECKOI
TEOPUH, POJIU (PyHIAMEHTAJIbHBIX 3aKOHOB U IPUHIUIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O
PUPOJIE, TPAHHUIIAX TPUMEHUMOCTH TEOPH, JAJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CurcTeMHO-1eTeIbHOCTHBIN MOJIX0/] B Kypce (PU3UKU peaiu3yeTcsl MPex/ie BCEro 3a CYET
OpraHu3aliy SKCIIEPUMEHTAIHOM JIeTeIbHOCTH 00y4aromuxcs. [{is 6a30Boro ypoBHsI Kypca
(U3HUKHN — 3TO UCTIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
ab0paTOPHBIX pabOT, KOTOPHIEC B MporpamMe 1o Gu3nKe 0O0BEAMHEHBI B OO CIIMCOK
YUYEHUYECKUX MTPaKTUUYECKUX paboT. Briaenenne B yka3aHHOM IepeyuHe J1adopaTOpHBIX padoT,
MIPOBOJMMBIX JUIsl KOHTPOJISL M OLIEHKHU, OCYILIECTBIISIETCS] y4aCTHUKaMU 00pa30BaTEIbHOTO
rpolecca UcXo/1s U3 0COOEHHOCTEN TUIAHUPOBAHUSA U OCHAIeHUs kKabunerta ¢uzuku. [Ipu aTom
obecrnieunBaeTcs OBJaieHue 00yJaroIMMUIC YMEHUSIMU POBOAUTH KOCBEHHBIE U3MEPEHMS,
HCCIIeIOBaHUS 3aBUCUMOCTEN (PU3UYECKUX BETMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHMe yiensieTcsl pelieHnio pacy€THRIX U Ka4eCTBeHHbIX 3a1a4. [Ipu atom st
pacuéTHBIX 3a7jad IPUOPUTETOM SIBJISIFOTCS 337a4U C SIBHO 3aJJaHHON (pr3HUecKOi MOJEINbIo,
MO3BOJISIFOIINE TPUMEHSTh U3Y4YE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pazjelia
Kypca, Tak 1 MHTETPUPYs 3HAHUS U3 Pa3HbIX pa3fenoB. i Ka4eCTBEHHbIX 3a/1a4 IPUOPUTETOM
SIBJIIOTCS 33/1aHUS Ha OOBSICHEHHE MTPOTEKaHUs (PU3HUECKUX SIBJICHUN U TIPOLIECCOB B
OKpYXaIoIeH KU3HU, TpeOyoIIre BEIOOpa GU3NUECKON MOJIECIH SISl CUTYaAIlUH MTPAKTUKO -
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBHM ¢ TpeboBanusMu OI'OC COO k MaTtepuaabHO-TEXHUUECKOMY 00€CIIeUeHHUI0
y4eOHOTro mpoiiecca 6a30BbIi YpOBEHb Kypca (PH3UKH Ha YPOBHE CpPEeIHEro 00IIero oopa3zoBaHms
JOJI’KEH U3Y4aThCs B YCIOBUAX MPEAMETHOTO KaOuHeTa (PU3UKHU W B YCIOBHSIX
HMHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kabunere ¢pusuku
JOJIKHO OBITH HE0OX0AUMOE J1abopaTopHOE 000PYAOBAHKE AJIsl BBITIOJTHEHHS YKA3aHHBIX B
mporpaMme o Gu3nKe y4eHHUYEeCKUX MPaKTUUECKUX paboT U AEMOHCTPALMOHHOE
obopynoBaHue.

JlemoHcTpalmoHHOE 060pynoBaHue GOPMUPYETCS] B COOTBETCTBUH C TPUHIIUIIOM MUHUMAIBHOMN
JOCTaTOYHOCTH M 00ECIIeUrBAET MOCTAHOBKY MEPEUUCICHHBIX B IPOrpaMme 1o pu3uke
KITFOYEBBIX IEMOHCTPALUN I UCCIIEIOBAHUSI U3Yy4aeMbIX SIBIICHUH U MPOIIECCOB,
AMIUPUUYECKUX U (DYHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JIabopatopHoe 000pyI0BaHKE JJIsl YAEHUUECKUX MTPAKTUYECKUX paboT GopMHUpYETCs B BUJE
TeMaTUYEeCKHX KOMIUIEKTOB U 0OecreunBaeTcs B pacuéTe 0JJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxcs. TemaTH4eckre KOMIUIEKThI 1a00paTOpHOTO 000PYIOBaHHUS TOJKHBI OBITH
MOCTPOEHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHUN aHAJIOTOBBIX U ITU(MPOBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE HU(POBBIX TaOOpaATOPHil.

OCHOBHBIMH TEJISIMU U3YUEHUS (PU3UKH B 0OIIEeM 00pa30BaHUM SIBISTFOTCS:

0 q)OpMI/IpOBaHI/IC HHTCPECAa U CTPECMIICHUA 06yqa101u1/1x05{ K HAyYHOMY HU3YYCHUIO ITPUPOIHI,
Pa3BUTHUC UX UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI\/'I;



[} pa3BUTHE IPEACTABICHUN O HAYYHOM METO/Ie MMO3HAHUS U (POPMHUPOBAHUE
HCCIIEA0BATEIIBCKOTO OTHOLIEHUS K OKPYKAIOIIHMM SIBJICHUSM;

[ popmupoBaHNEe HAYYHOTO MUPOBO33PEHUS KaK Pe3yabTaTa U3y4CHHsI OCHOB CTPOCHHUS
Matepud U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

[ popmupoBaHUe YMEHHI OOBSICHSITH SIBIICHUS C HCITOJIB30BaHHEM (DU3UYCCKUX 3HAHUH H
HAaYYHBIX JI0KA3aTEJIbCTB;

1 hopmupoBaHHe MpEACTABICHUN O PO (DU3UKHU /ISl pA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA.

JlocTrkeHue 3TUX Lene 00ecrednBaeTCsl pelIeHUEM CIIEeIYIONIINX 3a7a4 B IPOLECCe U3yUEHHUS
Kypca GU3UKH Ha YPOBHE CPEAHETO 0OIIero 00pa3oBaHus:

MpUOOpETEHNE CUCTEMBI 3HaHUN 00 00X (HU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJTIOYAs] MEXaHHUKY, MOJIEKYJSIPHYIO (PU3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

[ popmupoBaHNEe YMEHHI IPUMEHATH TEOPETUUYECKIE 3HAHUS JIIsl OOBSICHEHUS (PU3MUECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATHS IPAKTUUECKUX PELICHUN B IOBCETHEBHOM KU3HH;

] OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3a/1a4 C SIBHO 33JJaHHON (PU3HUECKOH MOJICITBIO,
3aJ1a4, MMoIpa3yMeBaroOIIMX CAaMOCTOSATECIIEHOE CO3/IaHNe (PHU3NICCKOM MOJICITH, aICKBATHOM
YCIIOBHUSIM 33J1a4H;

[ moHuMaHue pU3NIECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

[l oBIageHne METOJAaMHU CaMOCTOSTEIBHOTO IJIAaHUPOBAHHWA U ITPOBCACHUA (1)I/ISI/I‘ICCKI/IX
OKCIICPUMCHTOB, aHAJIM3a U UHTCPIPCTAllUU I/IH(bOpMaI_[I/II/I, onpeaciICHusa JO0CTOBEPHOCTHU
IIOJIYYCHHOI'O pE€3yiibTaTa,

[J cozmaHue ycnoBUM AJisl Pa3BUTHUSL YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM
NeSITeIbHOCTH.

Ha uzyuenue ¢usuxu (0a30BbIil ypOBEHB) Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHUs OTBOAUTCS
136 gacoB: B 10 kiacce — 68 4acoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2 vaca B
HEJIEIIO).

[Ipennaraemsliii B mporpamme 1o ¢pu3MKe nepeueHs JadopaTOPHBIX U MPAKTUYECKUX PabOT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUUTEIh IeJIaeT BBIOOP MPOBEACHUS Ta00PATOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEH 00yUYaroMIIXCs.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA
10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS

®u3uka — Hayka o npupoje. Hayunsie MeTO bl MO3HAHUS OKpYXarouero mupa. Poib
9KCIIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue pu3ndecKux sBJaeHUH U rnpoueccoB. Hayunsle runoressl. @usnueckre 3aKOHbI
U Teopuu. ['paHUIIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBHSL.

Ponb u MecTo pusnku B GpopMUpPOBaHNN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

JlemoHCcTpanmu

AHasoroBbie U ITU(POBBIC U3MEPHUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JATUUKH.
Paznen 2. Mexanuka

Tema 1. Kuaematuka

Mexannueckoe apmkenue. OTHOCUTENLHOCTE, MEXaHNUECKOTo ABMKeHN . CucTeMa OTCUéTa.
Tpaektopusi.

[lepemerienue, CKOpOCTh (CpeaHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepHUaTbHOM TOUKH, UX MPOEKIIMH Ha OCHU CUCTEMBI KoopAuHatT. CloKeHne nepeMeIieHnii u
CJII0’KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE NpSAMOIMHENHOe NBrKeHue. ['paduku 3aBucumMoctu
KOOpPJUHAT, CKOPOCTH, YCKOPEHUs, IIYTH U MEepEMEIICHNUS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiiHoe npmxenue. [BrkeHne MaTtepraibHOM TOUKHU MO OKPY>KHOCTH € MOCTOSHHOM 110
MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, TUHEHHAsE CKOPOCTh. [lepuo u yactora oOpaiieHusl.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

Texuuueckue YCTPOﬁCTBa H IMPAKTHUYCCKOC IPUMCHCHHC: CIIMAOMCTP, ABMIKCHUC CHAPSAOO0B,
OCIIHBIC U pCMéHHBIe nepcaaydu.

JemoHcTpanuu

Mopnenb cucTeMbl OTCUETA, WILTKOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpazoBaHue ABUKEHUI C HCHIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus tena, OpoIIeHHOTO MO/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TaCHHUSL.



Hamnpasienne cKopoCcTH Ipy JBHKEHUHU 10 OKPYKHOCTH.
YdeHnuecKuil 3KCIepuMeHT, JabopaTopHble paboThI
N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIMICHUS MEXAY MYTSAMH, MPOUIEHHBIMU TEJIOM 3a MOCIeA0BaTeIIbHbIC
paBHbBIE TPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUHU C HAYAJIbHON CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenue nBuKeHNs ApUKa B BA3KOU KHUJIKOCTH.
N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tewma 2. JIlunamuka

[Ipunnun otHOCcUTenbHOCTH ["anunes. [lepBeiit 3akoH HeroToHa. HepumanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipunmun cynepno3uimu cuil. Bropoit 3akon HeroToHa 1151 MaTepruaibHOU
Touku. TpeTuit 3aKkoH HproTOHA J71s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cumna Tsxectd. [lepBas kocMuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, ckosbxeHus, kauenus ). Cuia tpenusi. Cyxoe tperue. Cuna
TPEHUS CKOJBXKEHUSI U cuia TpeHust nokosi. Koadduunent tpenus. Cuna conpoTUBIIEHUS TPU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

HOCTYHaTeJ'IBHOG " BpalllaTCJIbHOC IBUKCHHNEC a0COJIIOTHO TBép,Z[OFO TCIAa.

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpallcHH. IInedo cuiel. YcaoBus PaBHOBCCHUA TBépI[OFO
TCIa.

Texauueckue YCTPOﬁCTBa H IPaKTUHYCCKOC IMMPUMEHCHUEC: IMOJIINITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

JlemoHcTpanuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEll.
Bropoi1 3akoH HeroTona.

N3smepenue cui.

CrnoxeHue CHil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepopMaIium.

HepecomocTts. Bec Tena IpU YCKOPCHHOM MoabEME U MaJICHUM.



CpaBHEHHE CUJI TPEHUS TIOKOSl, KAUYEHUS U CKOJIb)KEHUS.
VYcnoBus paBHOBeECUs TBEPAOIO Tena. Buapl paBHOBECHS.
YdaeHnuecKuil 3KCIepuMeHT, JabopaTopHble paboThI
W3yuenue nBuxeHust Opycka o HAKJIOHHOW IJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3HHOBOM 00pasIie,
OT UX JehOpMAIIHH.

HccnenoBanue yclioBHH paBHOBECHSI TBEPAOTO Tela, HMEIOLIET0 OCh BPAIICHHUS.
Tema 3. 3akoHBI COXpaHEHUS B MEXAHUKE

Nmnynsc MaTepuanbHON TOUKH (Tea), CUCTEMBI MaTepUalbHBIX TOYEK. IMITylIbC CHITBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITylbca. PeakTHBHOE JBMKEHUE.

Pa6ota cumbl. MOITHOCTE CHJIBL.
Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON SHEPTUH.

[ToTenumanpsHas sueprus. [loreHnnanbHas sHeprus ynpyro 1eopMUpPOBAHHON MPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

HOTGHHI/IZU'II)HI)IC " HCIIOTCHIIMAJIBHBIC CHJIIBI. CBi13p pa6OTI>I HEIMMOTCHIUMAJIbHBIX CHUJI C
H3MCHECHHEM MEXaHHISCKOM OHCPIHUU CUCTEMBI TCII. 3aKkoH COXpaHCHHA MEXaHH4YeCKOM OHCPruu.

VYnopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: BOJAOMET, KONEDP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

JeMoHcTparmu

3aK0oH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKEHHE.

[lepexo1 mOTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Y4yeHn4YeCKuil SIKCIIEPUMEHT, JJa00paTOpHbIE pabOTHI

N3ydeHne abCoTIOTHO HEYNPYToTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnegoBanue cBI3u pa60TBI CHJIBI C U3BMEHEHHEM MEXaHUYECKOM OHEPIrUHU TCJia Ha IMIPUMEPE
PaCTsAKECHUA PE3UHOBOI'O KI'yTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. OCHOBBI MOJNEKYIISIPHO-KMHETUYECKON TEOPUHU

OcCHOBHBIE TOJIOKEHUS MOJIEKYISPHO-KHHETUYECKOM TEOPUHU U MX OTBITHOE 000CHOBAHUE.
Bbpoynosckoe nmwxkenue. uddys3us. Xapakrep IBHKEHUS U B3aUMOICHCTBUS YaCTHII



BeliecTBa. Moienu CTpOCHUS Ta30B, KUAKOCTEH U TBEPABIX TeN 1 00BSICHEHNE CBOHCTB
BEIIECTBA HA OCHOBE ATUX MoAeneil. Macca u pa3mepsl MoJiekyil. KonnuecTBo BeliecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETHYECKON TEOPUHU
UJeabHOTO Ta3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpeIHEe KHHETUYECKON IHEPTrUuun
TEIJIOBOTO ABWKEHUS yacTull rasza. [llkana remneparyp KenpBuna. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon Jlansrona. M3omnpoiieccsl B uieaibHOM rase ¢
MMOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacraBieHne U30MpoIeccoB: U30TepMa,
n30x0pa, nzobapa.

TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.
JlemoHCcTpanmu

OMBITHI, TOKA3BIBAIOIINE TMCKPETHOE CTPOSHUE BEIIeCcTBa, poTorpadun MOJIEKYII OPTaHUIECKUX
COEIMHEHUI.

OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.
Monens, WUTIOCTpUPYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTIOCTPUPYIOIINE YpaBHEHUE COCTOSHUS UI€aIbHOTO ra3a, H30MPOIIECChl.
YueHnyecKuil IKCIIePUMEHT, JIabopaTOpHbIe PabOThI

OnpeﬂeneHI/Ie MacCcChbl BO3/1yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE I/IBMCPCHI/Iﬁ 00BéMa KOMHATHhI,
AABJICHUSA U TEMIICPATYPhI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3pekKeHHOTO Tasa.
Tema 2. OCHOBBI TEPMOIUHAMUKHU

TepMOI[I/IHaMI/I‘ICCKaH CHUCTCMA. BHYTpeHHSISI OQHCPIuAa TepMOﬂHHaMquCKOﬁ CHCTEMBI U CIIOCOOBI
e€ n3meHenus. KoandecTBo TennoTel U pa60Ta. BHy’TpeHHfIfI SHEPTrUiA OAHOATOMHOI'O
HAcaJbHOro raza. Buasl TCILIONICpeaaun: TCIJIOMPOBOAHOCTb, KOHBCKI U, U3JTYUCHHUC. YaenpHas
TEIUIOEMKOCTD BEILIECTRA. KoanuecTBo TEIIOTHI IIpu TerIonepeaadc.

[TousTue 00 aI[I/Ia6aTHOM mnmpomnecce. HepBHﬁ 3daKOH TCPMOJNHAMUKHU. HpI/IMeHeHI/IC epBoOro
3aKOHa TCPMOJAMHAMUKHU K U30ITPpOLECCaM. Fpa(bnqecxaﬁ HHTCpHIpCTaAlUA paGOTBI rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh Mpo1eccoB B MPUPO/IE.



TemoBbie MammHbl. [IpuHIMNBL NeiicTBUS TEIIOBBIX MauH. [IpeoOpa3oBanus FHEPIUM B
TeroBbIX MammmHax. Koaddunuent nonesnoro aeiicrsus teroBoi mammabl. Hukn KapHo u
ero Ko HUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTHUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHHE: ABUTATENIb BHYTPEHHETO CrOPaHus,
OBITOBO XOJIOJMIBHHUK, KOHAUITHOHED.

JlemoHCcTpanmu

W3meHeHne BHYTpEHHEN SHEPruu Tejla IpU COBEPLIEHUH paOOThI: BHUIET IPOOKU U3 OYTHIIKU
MO/ ICMICTBUEM CKaTOro BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM TpEeHHs
(BUIIEOAEMOHCTpAITHS).

N3meneHnne BHyTpeHHEN sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OmnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBEIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelIsl BHYTPEHHETO CTOPAHUsl, PEaKTUBHOI'O JIBUraTelIsl.
Y4eHnuecKui 3KCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3mepenue yaenbHOM TeII0EMKOCTH.

Tema 3. ArperaTHble COCTOSTHUA BenlecTBa. Da3z0BbIe MEPEX0/Ibl

[TapooOpazoBanue u koHeHcanus. Vcapenue u kunenne. AGCOIOTHAS U OTHOCUTEIbHAS
BJI&YKHOCTH BO31lyXa. HaceImeHnHsli ap. Y aenpHas TerioTa mapooopazoBaHus. 3aBHCUMOCTD
TEeMIIepaTypbl KUTIEHUS OT AaBJICHUS.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS CBONCTB KPUCTAJLIOB.
Kunkue xkpucramibl. CoBpeMeHHble MaTepualsl. [naBnenue u kpucramimizanus. Y aeabHas
TerwioTa riasneHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

Texuuueckue YCTPOﬁCTBa H IIPAKTUYCCKOC IIPUMCHCHHUC: TUT'POMETP U IICUXPOMCETDP,
KaJIOPUMETP, TEXHOJIOTHUU MMOJTYUCHUSI COBPCMECHHBIX MATCPHUATIOB, B TOM YUCIIC
HaHOMAaTCpUuaJOoB, © HAHOTCXHOJIOI'UH.

JlemoHcTpanuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kumnenue npu moHMKEHHOM JIaBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUS KPUCTAILTMYECKOTO BEIIECTBA.
JleMOHCTpaIusi KpUCTaJIIOB.

YdueHnueckuil 3KCrepuMeHT, JabopaTopHble paboThI



N3mepeHune 0OTHOCUTEIBHOM BIAXKHOCTH BO3IyXa.
Paznen 4. DiekTpoamnamMuka
Tema 1. Dnexkrpocraruka

DnexTpusanus Tej. JNeKTpudeckuil 3apsia. J(Ba Buja anexTpuueckux 3apsioB. [lpoBoanuky,
JUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

B3aumoneiictue 3apsinoB. 3akoH Kynona. ToueuHblil 37eKTpUYECKUN 3apsijl. DIEKTPHUIECKOE
nosie. Hanpsok€HHOCTD AJIeKTpUYecKOoro nojs. [IpuHmun cyneprno3unuu 3JeKTPUYECKUX TOJICH.
JInHuM HaNPSKEHHOCTH SJIEKTPUYECKOTO TTOJIS.

Pa6ora cun anexkrpocrarnueckoro nosis. [lotenuuan. Paznocts notennuanos. [IpoBoaHuKY U
TUBJIEKTPUKH B DJIEKTPOCTATUYECKOM Mosie. JluanekTpruyeckasl IpOHUI[aeMOCTb.

OnexktpoéMkocTh. KoHmencaTop. D1eKTpoEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPTust
3apsHKEHHOTO KOHJIEHCATOPa.

TexHnueckne ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: IIEKTPOCKOII, JIEKTPOMETP,
JIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJIEHUE IEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAJIBHBIH
anmapar, CTpyWHBIA IIPUHTED.

JeMoHCTparmu

YCTpolCTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETPA.
B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEI.
DIEKTPUUYECKOE TT0JIE 3aPSDKCHHBIX TEI.
[IpoBOAHMKH B IEKTPOCTATHYECKOM TIOJIE.
DneKTpocTaTUYECKas 3aIuTa.

JIMDIIEKTPUKH B JICKTPOCTATHYECKOM ITOJIE.

3aBHCUMOCTh SJICKTPOéMKOCTI/I IIJIOCKOT'O KOHACHCATOPpA OT INIOIIAAN IJIaCTUH, PACCTOSAHUA
MCXKAY HUMHU U HHBHeKTqueCKOﬁ IMPOHUIIaCMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

YdeHnueckuil 3KkcrepuMeHT, Ja0bopaTopHble paboThI

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocTOSIHHBIN 27IEKTPUYECKUNA TOK. TOKM B Pa3IMUHBIX Cpefax

DNEeKTPUYECKUN TOK. Y CIOBUS CYILIECTBOBAHUS ANIEKTpUUECKOro Toka. Mictounuku Toka. Cuina
ToKa. IloCTOIHHBIN TOK.

HaHpH)KCHI/IC. 3akon Oma JIg ydaCTKa LCTINn.
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DJIEKTPUYECKOE CONPOTUBIICHUE. Y IeTbHOE CONPOTHUBIICHUE BemiecTBa. [locnenoBarensHoe,
napauielbHOe, CMEIIAHHOE COCANHEHUE TPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoymns—JIeHia. MOMIHOCTH 3IEKTPHUECKOTO TOKA.

DNEeKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3akoH OMa Ji1st
MOJTHOM (3aMKHYTOM) 37eKTprueckoil nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD CONPOTUBIICHUSI METAJIJIOB OT
temiieparypbl. CBEpXIIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAas! ¥ MPUMECHAsI POBOIUMOCTD MOJIYNPOBOIHUKOB. CBoiiCTBa p—
n-nepexoja. [loaynpoBogHHUKOBBIE TPUOOPHI.

DneKTpUYeCKUi TOK B pacTBOPAX U paciljlaBax 3JIEKTPOIUTOB. DINEKTPOIUTHYECKAS
JUccolanus. JIEKTPOIU3.

DNEeKTpUYECKHUN TOK B ra3ax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. MoHus.
IIna3ma.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, HIEKTPOOCBETUTENbHBIE TPHUOOPBI,
TEPMOMETP COMPOTHUBJICHHUS], BAKYYMHBII IUOM, TEPMUCTOPHI U (OTOPEIUCTOPHI,
ITOJIYIIPOBOTHUKOBBIN INOJ, FaIbBAaHUKA.

JeMoHCTparmu
N3mepenue cuibl TOKa U HAITPSDKCHHUS.

3aBHCHMOCTH COIMPOTHUBJICHUA HUJIIMHAPUYICCKHUX IIPOBOJHUKOB OT MJIMHBI, TIJIOIIaan
IIONMEPEYHOI'0 CEYCHHUA U MaTEpHralia.

CmMmentanHoe COCAUHCHHE IIPOBOJHHUKOB.

HpHMOG HU3MCPCHHUC SHCKTPO,Z[BI/I)I(YH_IGI‘/‘I CHJIBI. KOpOTKOC 3aMBbIKaHHUEC I'aJIbBAHUYCCKOI'O
QJICMCHTA U OICHKA BHYTPCHHECTO COIIPOTUBJICHU.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPaTyphI.
IIpoBOIMMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTb BO3/1yXa.
OAHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

YdeHnueckuit 3KCrepuMeHT, 1abopaTopHble paboThI
N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

I/I3MepeHI/IC BHCKTPOHBH)KyIHCﬁ CHJIbI UCTOYHHUKA TOKA U €0 BHYTPCHHETO COMIPOTUBJICHUS.
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Habmonenue snextponusa.
MexnpeaMeTHbIe CBS3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kitacce ocymiecTBisieTcs: ¢ ya€Tom
COJIepKATEIbHBIX MEKIIPEMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTUKHU, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeMeTHbIC OHATHSA, CBSI3aHHBIE C M3yYEHUEM METOJIOB HAyYHOTO MMO3HAHUS: SIBJICHUE,
Hay4dHbIN (DaKT, runoTe3a, puanyeckas BEIMUMHA, 3aKOH, TEOpHUs, HAOII0IEHHUE, SKCIICPUMEHT,
MO/IETUPOBAHUE, MOJICIIb, U3MEPECHHE.

Maremaruka: perieHre cucTeMbl ypaBHEHUH, JIMHEeHas QpyHK1M, napadoia, runepbosna, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETpHUECKHUE (DYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX IPOEKIIMHA HA OCU KOOPIMHAT,
CII0)KEHHE BEKTOPOB.

buonorus: Mmexanuueckoe JBMKEHUE B )KUBOU MpUpoae, AUPPy3Hsi, 0CMOC, TEMIO0OMEH JKUBBIX
OpraHu3MoB (BH/JIbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DTIEKTPUUECKUE SBJICHUS B )KUBOU
MIPUPOJIE.

XUMUSA: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYII, MOJIb BEIIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TN, )KUIAKOCTEH U Ta30B, dJIEKTPUUECKUE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLUAIINS, TaTbBaHHUKA.

['eorpadus: BIa)KHOCTH BO3TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonorus: npeoOpa3oBaHue IBUKEHUN C UCTIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHHKE, MOJIIUITHUKH, UCTIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa,
BOJIOMET U JIpYTH€), ABUraTelb BHYTPEHHEIO CrOpaHusl, apoBas TypOuHa, ObITOBOM
XOJIOIWIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH MOTY4YCHHS] COBPEMEHHBIX MaTEPHAJIOB, B TOM UHCIIE
HAaHOMATEepPHAJIOB, 1 HAHOTEXHOJIOTUH, SJIEKTPOCTAaTHUECKas 3allliTa, 3a3eMJICHHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, IEKTPOHArpeBaTeIbHbIe TPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAaHUKA.

11 KJIACC
Paznea 4. DuekTpoanHaMuKa
Tema 3. MaruutHoe noJie. DIeKTpOMarHuTHasi HHAYKLIHS

[TocTrostHHBIE MarHUTHI. B3anMo1elicTBHE MMOCTOSHHBIX MArHUTOB. MarnutHoe nose. Bekrop
MarHUTHOM MHAYKUUH. [[puHIMI Cyneprio3uiMy MarHUTHBIX MOJIeH. JIMHUY MarHUTHOM
nHAyKnuu. KapTuHa nTuHUN MarHUTHOM MHIYKIIUU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarauTHoe moJe MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUH HWHAYKOUU MAriuTHOI'O 1TOJISA AJIMHHOTO
npsAMOro NpoBOJAHHUKA U 3aMKHYTOT'O KOJIBIIEBOI'O TPOBOJAHHKA, KATYIIIKH C TOKOM. OnbiT
3pCTC,I[a. BzaumoneiictBue MMPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.
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Cuna JlopeHiia, e€ Moyl U HampaBlieHUE. [[BIKEHHE 3apsHKEHHON YaCTUIIBI B OJJHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue EKTPOMArHuTHOM UHAYKIMH. [I0TOK BEKTOpa MarHUTHOM UHAYKIIUH.
DNEeKTpOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHOM MHAYyKIuu Dapazes.

BuxpeBoe anektpuueckoe mose. DIeKTPOABIKYILAs CHJIa UHIAYKIIMU B IIPOBOJHUKE,
JBH>KYIIEMCS TOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKIIUHU. DJIEKTPOABIKYIIAs CHJIa CAMOMHIYKIUH.
SHGPFI/ISI MargvuTHOTI'O IIOJIA KaTylIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texanueckue YCTPOﬁCTBa H IPaKTHYICCKOC MMPUMEHCHUEC: ITOCTOAHHBIC MAarHUThI,

QJICKTPOMArHUThI, JICKTPOABUT'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI[, MHAYKIIMOHHAA MCYb.

JlemoHCcTpamu

OnbIT OpcTena.

OTKJIOHEHHE AJIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.
JIMHUM UHIYKIUA MarHUTHOTO TOJIS.
B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cua Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.
SIBiieHHE NEKTPOMArHUTHOM MHIYKIINU.

IIpaBuno Jlenna.

3aBHCUMOCTh BHGKTpOﬂBH)KYHICﬁ CHJIbI HHAYKIIUU OT CKOPOCTHU U3MCHCHUS MAIHUTHOI'O ITIOTOKA.

SIBneHune caMOMHIYKIHH.

Y4eHu4YeCKuil SIKCIIEPUMEHT, JJa00paTOpHbIE pabOTHI

N3yuyeHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnepgoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
HccnenoBanue siBIIEHUS 3JEKTPOMArHUTHOW MHIYKIUU.

Pazgen 5. KosiedoaHusi 1 BOJHBI

Tema 1. MexaHudeckue u SJICKTPOMAIrHUTHBIC KoJIeOaHUs
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Konebarenbnas cucrema. CBOOOIHBIE MEXaHUYECKHE KoyleOaHus. | apMoHUYecKkre KoIeOaHusl.
[lepuon, yactoTa, ammuTyAa u ¢asza xkonedanuil. IlpykuHHbIH MasTHUK. MaTeMaTHYECKH
MasiTHUK. YpaBHEHHE TapMOHNYECKUX KoJeOanuil. [IpeBparienne s3Hepruu npu rapMOHUYECKUX
KOJICOAHMSIX.

Konebartenpublii KOHTYp. CBOOOIHBIC 3IEKTPOMArHUTHBIC KOJICOAHUS B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHSI MKy MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
kosnebanusaMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUs PHEPTUU B UJICAIBHOM KO0JIeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoneOaHUsIX. BoIHYXIeHHbIE MEXaHUYECKHE KOJIEOaHHUs.
Pe3onanc. BeiHy)XI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[lepemennsblit Tok. CHHYCOUJAJIbHBIN IEpEMEHHBIH TOK. MOITHOCTh IEPEMEHHOTO TOKA.
AMIITMTYTHOE U JENCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpancdopmarop. [IponsBoacTBo, nepemaaya u NOTPeOICHNUE IIECKTPUICCKON IHEPTUN.
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE AIEKTPO3HEpruu. KynpTypa ucnois30BaHus
AJIEKTPOSHEPTUHU B MOBCETHEBHOM KU3HMU.

TexHnueckre ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: IIEKTPUUECKHUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, IMHUM JIEKTponepeaay.

JleMoHCTparmu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOW CUCTEMBI (MIPY>KMHHBIA HJIH MaTEMaTHYECKUMA
MasITHUK).

HalGnronenue 3aryxaromnux Kojie0aHui.
HccnenoBanue cBONCTB BBIHYKICHHBIX KOJICOAHUH.
HaGnronenue pe3onanca.

CB0OOIHBIC PJICKTPOMATrHUTHBIC KOJICOAHMS.

OcrmorpaMmbl (3aBUCHMOCTH CHITIBI TOKA U HAMPSIKCHHUS OT BPEMEHH ) JIJIS 3JIEKTPOMArHUTHBIX
KOJICOaHUIA.

Pe3onanc IIpU MOCJICA0BATCIIBHOM COCAUMHCHNUUN PE3UCTOPA, KATYIIKYM UHAYKTUBHOCTHU U
KOHACHCATOpaA.

Monens IMHUY 3IIEKTPOIIEpEIauH.
YdeHnueckuil 3KCrepuMeHT, J1abopaTopHble paboThI

HccnenoBanue 3aBUCUMOCTH TIEPHOa MaJIbIX KOJIEOaHUM Tpy3a HA HUTU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMH U3 MOCIIE0BATENBHO COEAMHEHHBIX KOHAEHCATOPa,
KaTyIIKH U PE3UCTOpa.
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Tema 2. MexaHuueckue U 3J€KTPOMArHUTHBIE BOJIHBI

MexaHnyeckue BOJIHBL, yciaoBus pacupocrpadenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs U
nnuHa BoJtHEL. [Tonepeunsie v mpoaosbHbIe BOJIHBL MHTEpdepeHuns u audpaxims
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJHBL. Y CIIOBUS U3IY4YEHUS AIEKTPOMAarHUTHBIX BOJIH. B3anumHuast
opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BorHe. CBONCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpa)K€HUE, NPEIIOMIICHUE, NOJsipu3aiust, qudpakuus, nareppeperus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpuMeHeHNe AIeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOHIIBI panOCBA3HU U TeNIEBUACHUS. Pagronokanusi.
DNEKTPOMAarHUTHOE 3arPs3HEHUE OKPYKAIOIIEH CPEJIBI.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBAs IMarHOCTHKA B TEXHUKE U MEIUIIMHE, paaap, PaIuONPUEMHUK, TEIEBU30D,
anTeHHa, tenepon, CBY-neus.

JeMoHCTparmu

O6pa3oBaHue U pacpoOCTPaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmromieecs Teno kak HICTOYHUK 3BYyKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu U Juppakiiui MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmonenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIIUTYAON U 4aCTOTOM KojeOaHui.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHUE, MOJIIPH3ALIU,
mudpakius, HHTepQepeHIIHs.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeHOE pacipoCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa. ToYeyHBIM HCTOYHHK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTPAXKCHUSA CBCTA. HOCTpOCHI/IC 1/1306pa>1<eH1/H71 B INIOCKOM 3€pKajic.

HpeHOMHCHI/IC cBeTa. 3aKOHBI IMMPEJIOMJICHUS CBCTA. AOCOIIOTHBIN TTOKa3aTelb MMpECJIOMJICHUS.
Iloanoe BHYTPCHHCC OTpPAXKCHUC. HpCﬂCHBHBIﬁ YroJi MOJIHOTO BHYTPCHHECTO OTPAKCHHA.

Hucniepcus cBeta. CloxHbIH cocTaB 6eoro cBeta. Lser.
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Cobuparomue u paccenBaronue TuH3bl. ToHKas nrH3a. POKYCHOE PAacCCTOSHUE U ONTHYECKAs
cwia TOHKOU nuH3BL. [locTpoeHne n300pakeHnii B COOMPArONINX M PACCEHBAIONINX JIMH3AX.
@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

Bonnosas ontuka. Untepdepennus ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HAOJIOICHUS
MaKCHMYMOB 1 MUHIMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT JBYX CHH(A3ZHBIX KOTCPESHTHBIX
HWCTOYHHUKOB.

Hudpakuus ceera. {udpakuronHas pemérka. Y cioBue HaOII0IeHUS IJIaBHBIX MAaKCUMYMOB
MIpH MaJIECHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa M MPAaKTUYECKOE IPUMEHEHUE: OUKH, JIyNa, oToanmnapar,
HpOGKI_[I/IOHHblf/'I amnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAasA OIITUKaA, JII/I(l)paKHI/IOHHaSI
peméTKa, TOJIAPOUI.

JlemoHCcTpamu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKeHUE U MperoMiieHne ceeta. OnTuueckrue npuOopsl.
[TosnHO€ BHYTpEHHEE oTpakeHue. Moenb CBETOBOA.
HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue nnrepdepeHiinu ceera.

Hab6nronenue qudpakuuu cBeta.

Habmonenue nucnepcuu cBera.

[TonyueHue crniekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonsipuszaiuu cBera.

Y4eHUYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE PabOThHI
N3mepenune nokazaresns NperoMIIeHUs CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3AX.
Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH
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I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKON MeXaHMKHU. [oCcTynaTel crienMalbHONU TEOPUH
OTHOCHUTEJILHOCTU: HUHBAPUAHTHOCTb MOJYJII CKOPOCTHU CBETA B BAKyyMe€, IIPUHIIMII
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU M COKPAILEHUE JUTUHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBsi3b MacChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTUs MMOKOS.
Paspnen 7. KBanToBast pusuka

Tema 1. DneMeHTHI KBAHTOBOM ONTUKHU

®ortonsl. opmyna [1nanka cBs3u s3HEPruu GOTOHA € €r0 YaCTOTOW. DHEPTUs U UMITYJIC
¢dboToHa.

OtkpsiTue U uccaenoBanue pororpdexra. OnbiTel A. I'. CToneToBa. 3akoHbI PoTOIPPEKTA.
VYpasuenue DitnmreitHa s potodddexra. «KpacHas rpanumnay Gororddexra.

JaBnerune cBeta. OnbiTe [1. H. JIeGenena.
XnMHndueckoe JeHCTBUE CBETA.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: (DOTOAIEMEHT, (POTOAATIHK,
CoJIHeUHas Oatapesi, CBETOIHUOI.

JeMoHCTparmu

®doTor(hPexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOIHOI.

Conneunas 6arapes.

Tewma 2. Ctpoenue atoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccesnuro o -yactuil. [InanerapHas moaens
atoma. [Toctynatsl bopa. M3nyuenue u nornomienue GoTOHOB MPHU MEPEXOe aToMa ¢ OJHOTO
ypOBHS SHEpruH Ha Apyroil. Buasl ciektpoB. CrekTp ypoBHEH 3HEPrHH aTOMa BOJOPO/Ia.

BonnoBble cBolicTBa yactuil. Bosnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH {yaau3M.
CrioHTaHHOE U BBIHYXCHHOE U3Iy4CHHUE.

Texauueckue yCTpOﬁCTBa " IPAKTUYICCKOC IIPUMCHCHUC! CHGKTpaJ'ILHHﬁ aHaJInu3 (CHeKTpOCKOH),
Jasep, KBaHTOBBIM KOMIIBIOTED.

JleMoHCcTpanyu
Monens onbita Pesepdopaa.
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Onpenenenne AIMHBL BOJIHBI JIa3epa.

Habnronenue muHeHyaThIX CIEKTPOB M3ITydCHHUS.
Jlazep.

Y4eHnYeCKuil IKCIIEPUMEHT, JIabOpaTOpHbIE PadOThI
HaGimroienne JTMHEWYaToro CeKTpa.

Tema 3. ATromHOE 57pO

3KCHCpI/IM€HTBI, JOKa3bIBAOUINE CIIOKHOCTL CTPOCHUSA dpa. OTKpBITI/IC PaAuOAKTHUBHOCTH.
OmnsiTel Pezepdopaa o onpeneneHnio coctaBa paAuoakTHBHOTO u3nydyeHus. CoiicTBa anbda-,
6CTa', ramMmma-us3JIydCcHus. Bmmsuane PaaAuOAKTHUBHOCTHU HaA )KUBBIC OPraHU3MBI.

OTtkpeITHE TTPOTOHA U HeWTpoHa. HykimonHas monens siapa ['eitzendepra—Banenko. 3apsin
sapa. MaccoBoe uucio sapa. M30Tomsl.

Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. 'aMma-u3nydyenue. 3aKoH
paZMOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext maccsl sapa.
Snepubie peakunu. Jlenenue u CUHTES €.

Anepurbrit peaktop. TepmosiaepHblii cuHTe3. [IpoOIEMBI M IEPCIIEKTUBHI SIICPHOIN SHEPTETHKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHON SHEPTETUKHU.

DnieMeHTapHble YacTullbl. OTKPBITHE O3UTPOHA.
MeTo 11 HAONIOIEHUS U PETUCTPALIUH dJIEMEHTAPHBIX YaCTHII.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMOa.

JlemoHcTpanuu

CYETYMK MOHU3UPYIOLIUX YACTHLI.

YueHnueckuil 3KCIepuMeHT, 1abopaTopHbIe pabOThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Ortansl pa3BUTUS acTpoHOMuUH. [IpukiagHoe 1 MUPOBO33pEeHUECKOE 3HAYEHNE aCTPOHOMUHU.
Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBH)KEHUE.

ConHeuHas cucTeMa.
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Connue. Conneuynas akTuBHOCTb. MicTounuk sHeprun ComnHua u 3B€371. 3BE3]bl, X OCHOBHBIE
XapaKTEepUCTUKH. J(narpaMmma «CreKkTpalibHbII K1acC — CBETUMOCTbY. 3BE3/IbI ITIABHOM
MOCIIEI0BATEIBHOCTH. 3aBUCUMOCTb «MAcCa — CBETUMOCTb) JUIs 3BE3] INIABHOU
[OCIIEI0BATENbHOCTH. BHYTpeHHee cTpoenue 3BE31. COBpEeMEHHBIE MIPEICTABICHHS O
MIPOUCXOXKAEHUU U 3BoJroLnu CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Muieunsiii [Iyts — nHamia [Manmaktuka. [onoxenue u apuxenue Connna B ['anakruke. Turmsl
rajakTuk. Paguorasaktuku u kBazapbl. YEpHBIE IbIPBI B SIApaxX rajJakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66na. Pazberanue ranakruk. Teopust bonbimoro
B3pbIBa. PesMKTOBOE H3IIydeHMeE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUM.
Yyeunueckre HaOIIOACHUS

Habmtonenust HeBOOPYKEHHBIM TJ1a30M C MCTIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHHH ISt
OMPCACIICHUS ITOJIOKCHUSA HeOECHBIX 00HLEKTOB Ha KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3AMA
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.
O6o0matomiee MOBTOPEHUE

Ponb ¢pu3uku 1 acTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON M 3THYECKOU
cdepax nesaTenbHOCTH YeI0BeKa, poJib U MECTO (PM3UKHU U aCTPOHOMMHU B COBPEMEHHOM HayuyHOI
KapTUHE MHPA, POJb (U3UIECKOI TeOpUHU B (HOPMHUPOBAHHUH MPEJACTABICHUN O PU3NUECKON
KapTUHE MHUpa, MECTO (PM3NYECKON KapTUHBI MUPA B 00IIEM Psly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABICHUN O IPUPOJIE.

Me}KHpeI[MeTHBIe CBiA3HU

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kinacce ocyiiecTBisieTcs ¢ yuéTom
COJIepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

MexnpeaMeTHbIe TOHATHUS, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYyYHOTO TIO3HAHMUS: SIBJICHUE,
Hay4yHbIi (pakT, runoresa, puznyeckas BeIHMUrHa, 3aKOH, Teopus, HaOII0AeHHE, IKCIICPUMEHT,
MO/JIETUPOBAHUE, MOJECIIb, U3MEPEHHE.

Maremartuka: peHICHUC CUCTCMbI ypaBHeHI/II\/’I, TPUTOHOMETPUUCCKUC (I)YHKI_[I/II/IZ CHHYC, KOCHUHYC,
TAHI'CHC, KOTAHTCHC, OCHOBHOC TPUTOHOMCTPUICCKOC TOXKACCTBO, BEKTOPHI U UX IMPOCKIUU HA
OCH KOOpAHUHAT, CIIOKCHUC BEKTOPOB, ITPONU3BOAHBIC DJICMCHTAPHBIX (bYHKHHﬁ, IMPU3HAKN
HO,[[O6I/I$I TPEYTrOJIbHUKOB, OTIPCACIICHUC TUIOAAN IJIIOCKUX (1)I/Il"yp 1 00bEMa TelL.

buonorus: QJICKTPUYICCKHUC ABJICHUS B JKHUBOH npupone, KoJieOaTeIbHbIC JBMKEHHUS B )KMBOM
IpUpoAaAC, ONTUICCKUC ABJICHUS B JKUBOH npupone, JIeficTBHE paauan Ha ) XUBbIC OPraHU3MBbIL.
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XUMUs: CTPOCHHE AaTOMOB U MOJIEKYJI, KPUCTAILINYECKAs CTPYKTYPA TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHus KPUCTAIUIMYECKON PEHIETKHY, CTIEKTPAIbHBIN aHAIN3.

I'eorpadusi: MarHUTHBIE TIOTIOCA 3EMITH, 3aJIe)KH MAarHUTHBIX Py, POTOCHEMKA 3eMHOU
IIOBEPXHOCTH, MIPEACKA3AHNE 3EMIICTPSICEHUM.

TexHoIoTHA: IMHUM dIEKTpONEpead, FT€HEPATOP IMEPEMEHHOTO TOKA, SJIEKTPOIBUTATElb,
MHIYKLIMOHHAs NIeYb, pajiap, paIuonpuéMHUK, TEIEBU30D, aHTeHHA, TenegoH, CBU-neus,
MIPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.
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INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuebHoro npeamera «Pu3mka» Ha YpoBHE cpeHero o0iero ooOpasoBanus (6a30BbIi
ypOBeHB) JOJDKHO 00ecCIIeYnuTh AOCTHIKCHUC CIICAYIOIUX JIUYHOCTHBIX, MCTAIIPCAMCETHBIX U
MpPEJMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS yueOHOTO TpeaMeTa «DHu3nKa» TOIKHBI OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00yJaroIuXcsi PyKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3UIHEN JINYHOCTH, CHCTEMOH IIEHHOCTHBIX OPUEHTANNH, TO3UTHBHBIX BHYTPEHHUX
yOeXIeH!, COOTBETCTBYIONIUX TPAAUIIMOHHBIM IEHHOCTSIM POCCHIICKOTO O0IIECTBa,
pacipeHue JXU3HEHHOTO OTBITA U OTBITA JICATEIILHOCTH B TIPOIIECCE PeaTi3allii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON NESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTH IPAKJAHCKOM MO3ULIUU 00YyJaroIerocsi Kak akTHBHOTO U OTBETCTBEHHOIO
YJieHa POCCUHCKOTO O0IIEeCTBa;

MIPUHATHAE TPAJAUIIMOHHBIX 00ICUYETTOBEYSCKUX TYMAaHUCTUUECKUX U JEMOKPATHIECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpEcaxX IrpakJaHCKOTo 00IeCTBa,
y4acTBOBATh B CAMOYIPaBIECHUH B 00pa30BaTeIbHONW OpraHu3aliiig;

YMEHHE B3aUMOJICHCTBOBATh C COITUAIbHBIMU HHCTUTYTAaMHU B COOTBETCTBUH C UX (DYHKIIUAMHU U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESITEIbHOCTH;
2) NaTpUOTHYECKOTO BOCIIUTAHUS:
c(OpPMUPOBAHHOCTH POCCUMCKON I'PaKIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIaM, IOCTHKCHUSM POCCUHCKUX YIEHBIX B
o0sacTu (GU3UKH U TEXHHUKU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHU:
C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IIOBCACHUA,

CIIOCOOHOCTH OLCHUBATHL CUTYyallUI0 U IIPUHHUMATH OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH Ha
MOPAJIbHO-HPAaBCTBCHHLIC HOPMbI U LICHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTU y‘{éHOFO;

OCO3HAaHUC JIMYHOI'O BKJIaJa B ITIOCTPOCHUC YCTOI>'I‘{I/IBOFO 6yzlymer0;
4) 9CTECTHYCCKOT'O BOCIIMTAHMA:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;
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5) TpyI0OBOTO BOCIIUTAHMUS:

MHTEpEC K pa3inyHbIM chepam mpodeccnoHambHOM eI TENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(GU3MKOH U TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIN BBIOOP Oymyiel npodeccun u
peayin30BbIBATHE COOCTBEHHbBIE KU3HEHHbBIE IJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO i CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKU HA
MPOTSKEHUU BCEH )KU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

cOopMUPOBAHHOCTH SKOJIOTHYECKOH KyIbTYPHI, 0CO3HaHHE III00AIBHOTO XapaKkTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJTAHUPOBAHUE U OCYILIECTBICHUE ICVCTBUI B OKPYKAIOLIEH CpEJIe HA OCHOBE 3HAHUS LEIen
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

paciiupeHue OmbITa AesITEIbHOCTH HKOJIOTUYECKOI HAalIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUU 1O PU3HKE;

7) IEHHOCTH HAyYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bM3UYEeCKOi HAYKH;

OCO3HAaHUEC LICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD B IIPOLECCE U3YYCHUA (1)I/I?>I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO KU UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAITIPEIMETHBIE PE3VYJIbTATDI
[To3HaBaTenbHBIC YHUBEPCAIbHBIC YI€OHbBIC JCHCTBUS
bazoBrle mornueckue neiCcTBUA:

CaMOCTOSITENILHO (OPMYIHPOBATH U aKTYaIU3UPOBATh POOIIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIIPCACIIATL LHCIIN ACATCIbHOCTH, 3a/1aBATh IIAPpaMCTPbl U KPUTCPUHU UX JOCTHIKCHUS
BBIABJIATbL 3aKOHOMCPHOCTH U IIPOTHBOPCUYHA B paCCMAaTPHUBACMbBIX (1)I/ISI/IIIGCKI/IX SBJICHHAX,

pa3pabaTbIBaTh IJIaH peLIeHUs IpoOIeMbl ¢ yIETOM aHaIM3a UMEIOIIUXCS MAaTepUANIbHBIX U
HEMaTEPUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTHUBBI B ACATCIIbBHOCTh, OLICHUBATL COOTBETCTBUC PC3YIILTATOB LCIAM, OLICHUBATDH
PUCKHU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPAWHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUSIX PCAJIBHOTO, BUPTYAJIILHOTO U
KOM6I/IHI/Ip0BaHHOFO BSaHMOIlCﬁCTBHH;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCILICHUU JKU3HCHHBIX Hp06J'ICM.

bazoBrie nccienoBaTenbCcKrue ASHCTBUS:
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BJIaJCTh HaquOﬁ TepMI/IHOJ'IOI‘I/Ief/'I, KJIFOYCBLIMU ITOHATUAMHA U METOAaMU (1)H3PI‘I€CK01>1 HAYyKH,

BJIAJICTh HaBBIKAMH y4eOHO-HMCCIIEI0BATENBCKON M IPOSKTHOM JIEATETFHOCTH B 007aCTH (PH3HUKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETIBHOMY ITOMCKY METO/IOB PELICHUS 3a1a4
(GU3NIECKOTO COAEPIKaHM, TPUMEHEHHUIO PA3IMYHBIX METOA0B TIO3HAHMS,

BJIIETh BUJIAMU JIEATEIBHOCTHU MO MOJIyYEHUIO HOBOTO 3HAHMSI, €0 UHTEPIIPETALINY,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3INYHBIX yIEOHBIX CUTYAIHMIX, B TOM YUCIIE TIPU
CO3/IaHUH Y4EOHBIX MPOEKTOB B 00saCTH (PU3HKH;

BBISBJISITh IPUYNHHO-CIIEJICTBEHHBIE CBSI3U U aKTyAIM3UPOBATh 33J1a4y, BBIBUTaTh THIIOTE3Y €€
peuIeHus, HaX0IUTh apryMEHTHI JUIs JOKA3aTeIbCTBA CBOUX YTBEPKIACHUH, 3a1aBaTh IAPaMETPhI
U KPUTEPUU PELICHMUS;

AHAJIIM3UPOBATH MOJIYYCHHBIC B XOA€ PCHICHUSA 3ala4i PpE3YyIbTaTbl, KDUTUYCCKNU OUCHUBATDH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHEC B HOBBIX YCJIIOBUAX,

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTEIbHON JESTENbHOCTH, B TOM
YHUCJIe PU U3YICHUU (DU3UKH,

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

YMETh MIEPEHOCHUTD 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATCIIEHOCTH,
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXOIbI H PEIICHHUS;

CTaBHUTH MPOOIEMBI U 33]1a9H, JOMTyCKAIONINE aIbTePHATUBHBIC PEIICHUSI.

Pabota ¢ uadopmanmeii:

BJIaIETh HaBBIKaMU NOJydeHUsI HHPOpMAH (PU3HUECKOTO COJIePKaHUs U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIIIECTBIISATH IOUCK, aHAIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALIUIO
nH(OPMAaLIUU PA3IUYHBIX BUIOB U (GOPM IPEICTABICHUS;

OCHUBATH JOCTOBCPHOCTD I/IH(1)OpMaI_II/II/I;

MCII0JIb30BATh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 33]1a4 ¢ COOMI0IeHeM TpeOoBaHuUi
SPrOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHHUSI, TPABOBBIX M ITHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPIKAaHUS B pa3InYHbIX (popMaTax ¢ yu€TOM HazHAUEHUS
nHGOpMAaIIUU U LIeNeBOI ayIUTOpHH, BEIOUpasi ONTUMAIbHYIO (POpPMY NMpEICTaBICHUS U
BU3YaJIU3aI1H.

KoMMyHHMKaTHBHBIE YHUBEPCAJIbHBIE YU€OHbIE IEHCTBUSA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;

pacno3HaBaTh NPCANOCBIIIKN KOH(pJ'II/IKTHLIX CI/ITyaI_[I/Iﬁ H CMsAT4YaTh KOH(I)J'II/IKTLI;
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pasBépHyTo H JIOTUYHO U3JiaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHUCM SA3BIKOBLIX CPCIACTB,
IIOHUMATb U UCIIOJIB30BATh NPCUMYILICCTBA KOMaHHHOﬁ u PIHI[I/IBPIIIyaJIBHOfI pa6OTBI;

BBIOMPATh TEMATHKY M METO/IbI COBMECTHBIX JICUCTBUH C y4ETOM OOIIMX UHTEPECOB U
BO3MOXXHOCTEHN KaXI0TO 4IeHa KOJUICKTHBA;

IIPUHUMATH LIEJI COBMECTHOM AEATEIHOCTH, OPraHU30BbIBATh U KOOPANHUPOBATH AEHCTBUSA 110
€€ JOCTHKEHHUIO: COCTABJIATH IUIAH JCHUCTBUMN, PACIIPEAEIIATh POJIU C Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHOM paboThlI;

OLCHUBATh KAYCCTBO CBOCTO BKJIaAa U KaXXJI0I0 yHaCTHHKAa KOMaHbI B O6HIPII>1 PE3YJIbTAT 11O
pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OIEHUBATh UJIEH C MO3ULIUH HOBU3HBI, OPUTUHAILHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh MMO3UTUBHOE CTPATETMYECKOE TIOBEICHNUE B PA3JIMYHBIX CUTYAIHUSX, POSIBIISATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PerynsaruBHble yHUBepcalbHbIE ydeOHbIE IEHCTBUS
Camoopranu3zanus:

CaMOCTOSITENIBHO OCYIIECTBIIATH M0O3HABATEIBHYIO ACSITEILHOCTD B 00JIaCTH (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIPHO COCTABJIATH TUTAH PEIICHUS PACUETHBIX U KaUeCTBEHHBIX 3a/1a4, TUIaH
BBITIOJTHEHHS TTPAKTUYECKON PabOTHI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTb OUCHKY HOBBIM CUTYyallUsIM;
pacliupsATh paMKH y‘IC6HOFO npeaMeTa Ha OCHOBE JIMYHBIX npezmhoeHHfI;

ACJ1aTh OCO3HAHHBIN BBI60p, APryMmeHTHPOBATH €TI0, 6paTb Ha ce0s1 OTBETCTBEHHOCTD 34
PCUICHUC,

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MIPOSABICHUIO SPYJUIIUU B 001aCTH (PU3UKH, HOCTOSIHHO
MOBBIIIATh CBOM 00pa30BaTeIbHbBIN U KyJbTYPHBIH YPOBEHbD.

CaMOKOHTpOHB, SMOIMOHAJIBHBI HHTEIICKT:

AaBaTb OCHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPCKTUBEI B ACATCIBbHOCTD, OLICHUBATDH
COOTBCTCTBUC PC3YJIbTATOB LECJISIM;

BJIaJIeTh HaBBIKAMH IIO03HABATEIIbHOM pC(I)HeKCI/II/I KaK OCO3HaHUs COBCPHIACMBIX JIEeNCTBUI U
MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YIJIbTATOB U OCHOBE[HPIIZ;

HCIIOJIB30BAaTh HpI/IéMBI pC(I)J'ICKCI/II/I IJIs1 OOCHKH CUTYAllUH, BBIGOpa BCPHOTI'O PCIICHU,
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YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPUA aHAIIU3E PE3Yy/IbTaTOB JACATEIbHOCTH;
MPUHUMATH ce0s, TOHUMAsi CBOM HEJAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce nocTHKEHNS TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IIPOTrpaMMBbl 10 (PU3UKE 115
YPOBHSI CpeIHET0 00IIero o0pa3oBaHus y 00YyJarOIIUXCsl COBEPIICHCTBYETCS IMOITMOHAIBHBIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAJIBHOE COCTOSTHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU c(hephl, OBITH YBEpPEHHBIM B ce0e€;

CaMOpEeryJInpoBaHus, BKIIOYAOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 32
CBOE MOBEJICHHE, CIOCOOHOCTh aIallTUPOBATHCS K IMOLIMOHAIbHBIM U3MEHEHUSIM U MTPOSBIISATH
rMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpeHHeI\/'I MOTHBAIIUH, BKJ'IIO‘I&I—OH.[@I?I CTPEMIICHUEC K TOCTHIKCHUTIO TECJIN U YCIIEXY, OIITUMU3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB ncxoasa nu3 CBOMUx BOBMO)KHOCTG?I;

SMIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MOHMMATh SMOIIMOHATILHOE COCTOSTHUE IPYTHX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOILEHUSs, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUSI C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periath KOH(IUKTHL

INPEIMETHBIE PE3YJIBTATbBI

K xonny o6y4enus B 10 kiiacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MIPUMEPaX POJib U MeCTO GU3UKU B (GOPMUPOBAHUH COBPEMEHHOMN HAy4YHOI
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUMN, B TIPAKTUYECKOM
NesITeNLHOCTH JIIOJICH;

YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIesIel: MaTepraibHasl TOUKa,
MHepLUaJIbHAs CUCTEMa 0TCUYETa, aOCOIIOTHO TBEPIOE TEIO, UCATbHBIHN ra3, MOJIEIN CTPOCHHUS
ra3oB, )KUJKOCTEH U TBEPIBIX TEJI, TOUSUHBIN 3JEKTPUUECKUH 3aps]] P pelieHNH HU3nIecKux
3ajauy;

pacrio3HaBaTh (pu3nyeckue sABJIeHUs (TIPOLecCchl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHHUS BEIIECTBA U MIEKTPOJANHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBH)KEHUE, CBOOOIHOE Ma/IeHUE Tel, ABHKEHHUE MO
OKpPYXHOCTH, UHEPLIUs, B3aUMOoAeHCTBHE Tel, A1 dy3us, OpOYHOBCKOE ABMKEHHUE, CTPOECHHE
KHUJIKOCTEH M TBEPMBIX TeJ, U3MEHEHHE 00bEMa Tell MPH HarpeBaHUU (OXJIaKICHNUH ), TEIIOBOE
paBHOBECHE, UCIIAPEHNE, KOHIEHCALUS, IUIABJICHUE, KpUCTAIIIIN3aLUs, KUIIEHUE, BIAXKHOCTh
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BO34yXa, IOBBIICHUEC JABJICHHA Ir'a3a IIpH €ro Harp€BaHruu B 3aKpPbITOM COCYAC, CBA3b MCKAY
nmapaMeTpaMu COCTOSIHUSA I'a3da B U30IIPOLCCCAX, DJICKTpU3alusd TCII, B3aHUMOICHCTBIE 3apsAa0B;

OTHCBHIBATH MEXaHUYECKOE JABIKEHHE, UCITIOJIb3Ys (PU3HUECKUE BETMUYMHBI: KOOPANHATA, MYTh,
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjIa, UMITYJIbC TEJla, KHHETUYECKAs DQHEPrus,
MOTEHLMATIbHAS SHEPT U, MEXaHn4yecKas paboTa, MEXaHUYeCKasi MOILIIHOCTb; [IPH OITMCAaHUU
MIPaBUJIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUMH, X 0003HAUEHUS U
€IMHUIIBI, HAXOAUTH (POPMYITBI, CBS3BIBAIOININE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU
BEJINYNHAMU;

ONMCHIBAaTh U3yYEHHBIE TEIIOBbIE CBOMCTBA TEJ U TEIUIOBbIE SIBICHUS, UCIIOIb3Ys (PU3NUECKHE
BEJINYMHBL: IABJICHHE Ia3a, TEMIIEpaTypa, CPEIHAsI KHHETUYECKas SJHEPTUsl Xa0TUYECKOIO
JBAKEHHSI MOJIEKYII, CPEAHEKBAIpaTUYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSS1 DHEPrusl, padoTa ra3a, KoapGUIUEHT MMO0JIE3HOTO JEHCTBUS TEMJIOBOIO JBUTATEIIS;
IIPU OMMCAHUM MTPaBUIIBHO TPAKTOBATh (U3NUYECKUI CMBICI UCIIOJIB3YEMBIX BEJIMYUH, UX
0003Ha4YeHUSI U €IMHUILIBI, HAXOIUTh POPMYIIbI, CBA3BIBAIONINE JAaHHYIO (PU3HUECKYIO BETHUUHY
C APYTHMMH BEIUYUHAM;

OIMMHCBIBATb U3YYCHHBIC DJICKTPUYCCKHUC CBOIiCTBa BCIICCTBA U JJICKTPUUCCKUC ABJIICHHUA
(mpo1iecchl), UCTOJIB3YS PU3NYECKUE BEIIMUUHBL: IEKTPUUYECKUI 3apsil, SIEKTPUUECKOE MOJIE,
HaprDKéHHOCTI) IoJIsA, MOTCHI A, PAa3HOCTD IMOTCHIUAJIOB; IIPHU OITMCAHWUU ITPABUJIBHO
TPAKTOBATh (PU3MUECKUII CMBICI HCIOIb3YEMBIX BEIMUNH, UX 0003HAYEHUS U €AUHULIBL;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUMHY C JPYTUMH BEJIMYUHAMY;

aHAJIM3UPOBATh (PU3NUYECKUE MPOIIECCHI U SIBIICHUS, UCTIONb3Ys (PU3MUECKUEe 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMUupHOTO Tarotenus, I, I u 11 3akonsr HproTOHA, 3aKOH COXpaHEeHUs
MEXaHUYECKOM 3HEPTruH, 3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIIUI CYIEPHIO3ULIUU CUJT, IPUHITUIT
paBHOMPABUS MHEPLHATBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEI[ECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEH KHHETUUECKOM SHEPTUU TEIUIOBOTO JIBHKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoil, MepBblil 3aKOH TEPMOJMHAMUKY, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsi/ia, 3akoH KysnoHa, mpu 3ToM pa3nuyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOe BhIPAKEHUE U YCIIOBUS (TpaHUIbl, 00JIaCTH) MPUMEHUMOCTH;

0OBACHATH OCHOBHEIE IIPUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB U TCXHUYCCKUX YCTPOﬁCTB;
pa3jiniaThb yCJIOBUA UX 0€30I1aCHOTO MCIIOIL30BaHHUsA B MOBCEIHEBHOM JKHN3HHU,

BBITIOJTHATH YKCHIEPUMEHTHI 110 UCCIIEI0BAHUIO (DU3MUECKUX SIBJICHHUM U MIPOLIECCOB C
WCIOJIb30BAHMEM MPSIMBIX U KOCBEHHBIX U3MEPEHUHN, IPU ATOM (HOPMYIUPOBATH
npoOieMy/3aady v TUIOTe3y y4eOHOTO AKCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3
MPeI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OTIBIT M (JOPMYITHPOBATH BHIBO/IBI,

OCYIECTBIATH MPSAMbIE M KOCBEHHBIE U3MEpPEHHs! (PU3NYECKUX BEJTUYUH, IIPH 3TOM BbIOHPATh
ONTUMAJIbHBIN CIIOCOO U3MEPEHMS U UCIIOIB30BaTh U3BECTHBIE METO bl OLIEHKU MOTPEIIHOCTEMH
U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU MEXAY (PU3MUECKUMH BETMUMHAMHU C HCIIOJIb30BAaHUEM MPSMBIX
M3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAaThl MOTYYEeHHON

26



3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B BU/JIE TaOIHII U TPa(UKOB, AeTaTh BHIBOBI IO
pe3ysbTaTaM UCCIeA0BaHMUs;

co0iro1aTh MpaBuiIa 6€301acHOro TPy/Ja MpU IPOBEAECHUH UCCIEIOBAHUN B paMKax yueOHOTO
IKCIIEPUMEHTA, Y4eOHO-UCCIEJ0OBATENBCKOM U MPOEKTHOM JEATEIBHOCTH C UCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

permaTh pacu€THBIE 3a/1a9H C SIBHO 33JaHHON (PM3NYECKOI MOJAECIBIO, UCTIONB3Ys (PU3NIECKUE
3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33J1a4ul BbIOMPATh GU3NYECKYIO MOJIENb,
BBIICIATH (PU3WYECKHUE BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ PEeIICHHs, TIPOBOIUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYY€HHOT'O 3HAaUeHUs (PU3UUECKON BEIMYNHBI,

peuiaTh KAYCCTBCHHBIC 3aJa4n: BhICTPAUBATDH JIOTUYCCKU HCITPOTHUBOPCUYNBYIO LICIIOYKY
pacCyKJIeHUM ¢ OTIOPO Ha U3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS,

HCII0JIB30BAaTh IMPU PCIICHUN y‘I€6HI>IX 3a1a4 COBpEMCHHBIC I/IH(l)OpMaHI/IOHHI)IG TEXHOJIOTHUU JIA
MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNH U MPe/ICTaBICHHs Y4eOHOW U HayYyHO -NIOMYJIIPHOM
I/IHCbOpMaIII/II/I, nonyquHoﬁ 13 pa3jIMYHbIX HCTOYHHUKOB, KPUTUYCCKH aHAJIU3UPOBATH
MOJIy4aeMyto HH(POPMAIHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKHUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIO0JIb30BATh TEOPETHUUECKHUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM JKU3HU ISl 0OecTieueHUs
0€30MacHOCTH NP 0OpalIeHUH ¢ TPUOOpaMU U TEXHUUECKUMHU YCTPONCTBAMHU, JUIsl COXPaHEHUS
310pPOBbSI U COOMIOCHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKpYXKaIoleil cpee;

paboTaTh B rpyMIe ¢ BHITOJHEHUEM PA3JIMYHBIX COI[MANIBHBIX POJIEH, INIAHUPOBATh paboTy
IPYIIIbI, PAMOHAIBHO PACHPEeATh 003aHHOCTH U IJIAHUPOBATh AEATEIHLHOCTh B
HECTaH/IAPTHBIX CUTYALIUAX, aIEKBATHO OLICHUBATh BKJIAJ] KAXI0TO U3 YYACTHUKOB TPYIIIIHI B
pelIeHrne paccMaTpUBAEMON MPOOIIEMBI.

K kxoniy o6y4enus B 11 kiiacce nmpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MIPUMEPaX POJib U MeCTO GU3UKU B (GOPMHUPOBAHUH COBPEMEHHOMN HAy4YHOI
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUMN, B IPAKTUUECKOM
JEeSITeNbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PH3UYECKOM KapTHUHBI MUDA;

YUYUTBIBATb I'PAHULIBI IPUMCHCHU S U3YYCHHBIX (1)I/ISI/ILICCKI/IX MOJICICH: TOYECYHBIN BHGKTpI/I‘leCKI/Iﬁ
3apsn, JIyd CBCTa, TOYCYHBIN HCTOYHHUK CBCTA, AACpHasA MOJCJIb aTOMA, HYKJIOHHAasA MOJCJIb
ATOMHOTO sApa IMpU pCHICHUN q)HSH‘leCKI/IX 3aJ1a4,

pacrio3HaBaTb (1)I/I3I/I‘leCKI/IC SAIBJICHUA (npoueccm) 1 OOBSCHATH UX HAa OCHOBE 3aKOHOB
QJICKTPOAUHAMUKU U KBAHTOBOM (1)I/I3I/IKI/IZ QJICKTPpUYICCKasA NpOBOAUMOCTD, TCIIJIOBOC, CBETOBOC,
XUMHWYCCKOEC, MAIrHUTHOC JIeicTBUA TOKa, B3aHUMOJICHCTBHE MarHuToOB, 3JICKTpOMAarnuTHas
HUHIAYKIHUA, JelCTBUE MarHUTHOTO MOJISA Ha MMPOBOAHUK C TOKOM U ,Z[BH)I(yLLIHf/'IC}I 3apian,
QJICKTPOMArHUTHBIC KoJIeOaHHS U BOJIHBI, HpSIMOJ'IPIHGfIHOC pacnpoCTpaHCHUC CBCTA, OTPAKCHUC,
MpEIOMIICHHUC, I/IHTCp(I)CpCHI_II/I}I, ILI/I(I)paKI_II/ISI " noJeipu3anusi CBETa, AUCIICPCUs CBCTA,

27



dotoanexrpudeckuii apdext (hporoadexr), cBeToBOE NaBICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aroMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAsI PaIHOAKTUBHOCTD;

ONMCHIBAaTh U3yYEHHBIE CBOICTBA BEILIECTBA (3JIEKTPUUECKUE, MAaTHUTHBIE, ONITUYECKUE,
AJIEKTPUYECKYIO POBOJUMOCTD PA3JIMUHbIX CPEl) U ANEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI),
UCIO0JIb3YS (PU3NUYECKUE BEIMUMHBL: JIEKTPUUECKUN 3apsij, cujla TOKa, JIEKTPUUECKOe
HaIpsDKEHUE, DIEKTPUYECKOE COIIPOTUBIICHHUE, PA3HOCTh NOTEHIIMAJIOB, AIEKTPOIBHKYILAs CUIIA,
paboTa ToKa, MHIYKIUSI MarHUTHOTO TOJIs1, cuiia AMriepa, cuia JlIopeHna, HHIyKTHBHOCTb
KaTYILKH, SHEPTHUS JIEKTPUUECKOTO U MAarHUTHOTO TOJIEH, IEPUOJ U YacTOTa KoJeOaHui B
K0J1e0aTeIbHOM KOHTYpE, 3apsi/i ¥ CHJIa TOKA B MPOIIECCE TAPMOHMYECKUX DIIEKTPOMAarHUTHBIX
KojebaHui, POKYCHOE pacCTOSIHUE U ONTUYECKAsl CUjla JIMH3bI, IPU ONMCAHUH NTPABUIIBHO
TPaKTOBaTh PU3NYECKHI CMBICI UCHIOJIB3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHUIIB,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTIMCHIBATh U3YUYCHHBIE KBAHTOBBIC SIBJICHUS U TIPOIECCHI, UCTIONB3YS (PM3UUECKUE BETUINHBI:
CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI H YaCTOTa CBETA, SHEPTHUS U UMITYJIbC (DOTOHA,
MepUO/ MoTypacnaaa, SHEPTHs CBA3U aTOMHBIX siIep, TPU ONMMUCAHUH MPABUIIBHO TPAKTOBAThH
(bMBUYECKU CMBICI UCTIONB3YEMBIX BEJTMYUH, UX 0003HAYCHUS U €IMHUIIBI, YKa3bIBATh
(hopMyIIBI, CBS3BIBAIOININE TaHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMH BETUYHHAMHE, BBIYUCIISATH
3Ha4YeHHE (PU3MUECKON BEIIMYUHBI;

aHAJIM3UPOBATh (PU3NYECKHE MPOLIECCHI U SABJICHUS, UCIOIb3Ys (PU3HUECKUE 3aKOHBI U
MPUHIUIBL: 3aK0H OMa, 3aKOHBI MOCIEeI0BATENILHOTO U NMapaJljIeIbHOTO COEAMHEHHUS
MPOBOJIHUKOB, 3aK0OH [[xoymns—JIeHna, 3aK0oH 3JIEKTPOMarHuTHOM MHIYKIINH, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPAHEHHsSI CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPETOMIICHHUS
CBeTa, ypaBHEeHHE DWHIITeHHA 11 PoTodddekTa, 3aKOH COXpaHEHHUS SHEPTUH, 3aKOH
COXPaHEHHUS UMITYJIbCa, 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3aps/a, 3aKOH COXpaHEHHS
MaccoBOT0 YUCIa, HOCTyaaThl bopa, 3aKOH painoakTUBHOTO pacnajaa, Ipu TOM pa3inyaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTEMAaTUUYECKOE BBIPAKEHHUE U YCIOBHS (TPAHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIPEIeIIATh HApPaBJIEHUE BEKTOPA MHAYKIIMH MAarHUTHOTO TOJIsl IPOBOIHUKA C TOKOM, CHUJIBI
Awmmnepa u cuibl JlopeHna;

CTPOUTDH U OIIMCBIBATDH H3o6pa>1<eHHe, CO31aBacMOC IIJIOCKUM 3CPKaAJIOM, TOHKOH HHHSOﬁ;

BBITIOJIHATH SKCIIEPUMEHTHI [0 UCCIEI0OBAHUIO (PM3UYECKUX SBICHUHN U MPOILIECCOB C
MCIOJIb30BAHHEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI: pu 3TOM (HOpMYyIUPOBATH
npoOieMy/3aady v TUIOTe3y y4eOHOTO AKCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3
MPeI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OTIBIT M (JOPMYITHPOBATH BHIBO/IBI,

OCYIIECTBIISATH NMPSIMbIE M KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIMYUH, IIPU ITOM BBIOUPATh
ONTUMAJIbHBIN CIIOCO0 U3MEPEHMSI U MCII0JIb30BaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEN
U3MEPEHUN;

nCCjaca0BaTb 3aBUCUMOCTHU (I)I/ISI/I‘-ICCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM IIPAMBIX HSMCpCHHﬁZ npu
9TOM KOHCTPYUPOBATH YCTAHOBKY, (bHKCI/IpOBaTL PEC3YJIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH
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(bU3HYECKUX BETMYMH B BUJIC TAOIUI] ¥ TPaHKOB, JeTIaTh BHIBOJIBI IO pe3yJbTaTaM
HCCIICIOBAHUS;

coOI0aTh MpaBMiIa 0E30IIaCHOTO TPYy/Aa IPH MPOBEACHUHN HCCIISIOBAaHHI B paMKax y4eOHOTO
IKCHEPHMEHTA, yIeOHO-NCCIIEA0BATEILCKOM M POSKTHOW JISSITEIbHOCTH C HCIIOJIb30BAHUEM
M3MEPHUTENBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 00OPYIOBAHUS;

permaTh pacu€THBIE 3a/1a9H C SIBHO 33JaHHON (PM3NYECKOI MOJAECIBIO, UCTIONB3Ys (PU3NIECKUE
3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHSA 3a7a4ll BEIOUPATh (PU3HUUECKYIO MOJIEINb,
BBIICIATH (PU3NYECKHUE BEIIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ PeIICHUSs, TPOBOIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYY€HHOT'O 3HAaUeHUs (PU3UUECKON BEIMYNHBI,

peuiaTh KAYCCTBCHHBIC 3aJa4n: BhICTPAUBATDH JIOTUYCCKU HCITPOTHUBOPCUYNBYIO LICIIOYKY
pacCy>XJIEHUM ¢ OTIOPO HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCII0JIB30BAaTh IMPU PCHICHUHA y‘-I€6HBIX 3aaa4 COBPpEMCHHELIC I/IH(i)OpMaIII/IOHHBIG TEXHOJIOTHUHU JJIA
MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNH U MPe/ICTaBICHHs Y4eOHOW U HayYyHO -NIOMYJIIPHOM
I/IHCbOpMaIII/II/I, nonyquHoﬁ 13 pa3IMYHbIX HCTOYHHUKOB, KDUTUYCCKU aHAJIU3UPOBATH
MOJIy4aeMyto HH(POPMAIHIO;

OOBSICHSTD IIPHUHIMIIBI JlefICTBI/IH MalIvH, HpI/I60pOB N TEXHUYCCKUX YCTpOI\/'ICTB, pas3indaTb
YCII0BHA UX 0e30MacHOro NCIOJIL30BAaHUS B HOBCG)IHGBHOI\/’I KU3HU,

MIPUBOJIUTH MPUMEPBI BKIIAJa POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIO0JIb30BaTh TEOPETHUUECKNE 3HAHUS 10 (PU3UKE B IOBCETHEBHOM KU3HU I 00€CTIeYeHUS
0€30MMacHOCTH NP 00paleHUH ¢ TPUOOpaMU U TEXHUUECKUMHU YCTPOMCTBaMHU, Ui COXPaHEHUS
3JI0pPOBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO MOBEJCHHS B OKpYXaIOIeHl Cpee;

paboTaTh B IpyMIIE C BHIIOJIHEHUEM PA3JIUYHBIX COI[MAIBHBIX POJICH, MIIaHUPOBATh paboTy
IPYIIIbI, PAMOHAIBHO PAaCHpeeiaTh 003aHHOCTH U INIAHUPOBATh AEATEIHLHOCTh B
HECTaH/IApPTHBIX CUTYALIUAX, aIEKBATHO OLICHUBATh BKJIAJ] KQX/I0TO U3 YYACTHUKOB TPYIIIIHI B
pelIeHre paccMaTpUBaEMOi MPOOIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne HaumeHoBaHue pa3nena, tembl | KosmuecTBo | Diexkrponnblie (iudpposbie)

ypoka ypoka 4acoB o0pa3oBaTe/bHbIE pecypchl

1 CrapToBasi TMarHOCTHKA. 1
Pasznen 1. ®u3uka u MeToaAbI 2
HAYYHOT'0 MO3HAHUS

2 ®du3nka — Hayka 0 IpUpoJIE. 1 bubnuoreka [IOK
HayuHnble MeTO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPYKAFOIIEro MHUpa.

3 Ponb u mecTo ¢uzuku B 1 bubnuotexa [JOK
(OopMUPOBAHUH COBPEMEHHOM https://m.edsoo.ru/ff0c33e6
Hay4YHOW KapTHHBI MUpPa, B
MIPAKTUIECKON JCSITeTLHOCTH
JTIOJEH.

Paznen 2. MEXAHUKA 18

4 MexaHn4deckoe ABMKCHUE. 1 bu6moreka [IOK
OTHOCHUTETBHOCTh MEXaHUIECKOTO https://m.edsoo.ru/ff0c3508
nerokenus. [lepemenienue,

CKOPOCTh, YCKOPEHHE.

5 PaBHOMEpHOE TIpSIMOTHEHHOE 1 bubnuoteka [JOK
JBYDKCHHE. https://m.edsoo.ru/ff0c3620

6 PaBHOYCKOpEHHOE TIPSIMOJTMHEWHOE 1 bubmuoreka [JOK
JBYDKCHHE. https://m.edsoo.ru/ff0c372e

7 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOIHOTO MAACHHUSI. https://m.edsoo.ru/ff0c39cc

8 KpuBosmmHeiitHOE TBUKEHUE. 1 bu6moreka [IOK
JIBM>KEHHE MaTepUAIbHOM TOUKU https://m.edsoo.ru/ff0c3ada
10 OKPY)KHOCTH.

9 [IpyuHIHUIT OTHOCUTEIBHOCTH 1 bu6moreka [IOK
Ianunes. HepuuanbHbIC CHCTEMBI https://m.edsoo.ru/ff0c3be8
otcueta. [lepBblii 3akoH HproTOHA.

10 Macca Tena. Cuna. [lpunuun 1 bubmuoreka [JOK
CYIEPIOo3uIiK Cril. Bropou 3akoH https://m.edsoo.ru/ff0c3be8
Herorona g marepuanbHOU
TOYKH.

11 Tperun 3akon HproToHa 11t 1 bu6mmoreka [IOK
MaTepHAIbHBIX TOYEK. https://m.edsoo.ru/ff0c3be8

12 3aKOH BCEMHUPHOI'O TATOTEHUSI. 1 bubnuorexa LIOK
Cuna tsoxectu. [lepBast https://m.edsoo.ru/ff0c3d00
KOCMUYECKasi CKOPOCTb.

13 Cuna ynpyrocru. 3akoH ['yka. Bec 1 bubnuorexa LIOK
Tena. https://m.edsoo.ru/ff0c3el8

14 Cuna tpenus. Kospdpuunent 1 bubnuorexa LIOK
Tpenus. Cuiia COnpoTUBICHUS TPU https://m.edsoo.ru/ff0c3f76
JBUKEHHUH TeJa B )KUAKOCTU WIIH
rase.

15 [TocTynarenbHo€E M BpalaTeIbHOE 1 Bbubmuotexa [JOK

JIBUKEHHE a0COIIOTHO TBEPIOTO

https://m.edsoo.ru/ff0c41a6
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Terma. MoMeHT cuiibl. 11nedo cuiibl.
YcnoBus paBHOBeCHs TBEPIOTO
Tema.

16

NMnynsc maTepualbHOM TOYKH,
CUCTEMBI MaTEPUAIbHBIX TOYEK.
Nmnynec cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCca. PeakTuBHOE IBHIKEHHE.

bubmuorexa IJOK
https://m.edsoo.ru/ff0c43d6

17

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepualibHOI TOUKH. Teopema 00
WU3MEHEHUHM KHHETUYECKOW
JHEPTHUH.

bubmnoreka LIOK
https://m.edsoo.ru/ff0c4502

18

[TorenumansHas 3HEPTHUSL.
[ToTeHnmanpHas 3HEPIUs ypyro
ne(pOpMUPOBAHHOU MPYKUHBI.
[TorenumanpHas 3HEPTUS TENa
BOJIM3U OBEPXHOCTH 3E€MIIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

19

IToreHnmanbpHBIE K
HEIMOTEHIMaIbHbIe CHIIbL. CBA3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOW
SHEPTUH CUCTEMBI TEJ. 3aKOH
COXpPaHEHUsI MEXaHUYECKON
JHEPIrUHu.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

JlaGopaTopnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIPUMEpPE PACTSHKEHUST PE3HHOBOTO
KTYTay.

21

KonTtponpHas padoTa o teme
«Kunemaruka. /lnHamMuka. 3aKOHbI
COXpaHEHHUs B MEXaHUKE.

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

Pa3znea 3. MoJiekyJasipaasi
¢u3uka u TepMOIMHAMMKA.

24

22

OCHOBHBIE ITOJIOKCHHS
MOJ'IGKy.]'ISIpHO-KHHCTH‘IGCKOfI
TCOPHH. EpOYHOBCKOG JBHMOKCHUC.

Juddy3us.

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

23

XapakTep JBUKCHUS U

BSaHMOHeﬁCTBHH HaCTull B€ICCTBA.

Mogenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEJI.

24

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO.

25

TennoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
[ITkasia remneparyp Llenbcus.

26

WUneanpusrii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT.

bubmmorexa LIOK
https://m.edsoo.ru/ffOc4fde

27

AbconoTHas TeMIieparypa Kak

bubmunorexa LIOK
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MeEpa CPEIHEN KNHETUYECKOU
SHEPrUM JBUKEHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Kitaneiipona.

https://m.edsoo.ru/ff0c511e

28 3akoH JlanbpToHa. I'a30BbIC 3aKOHBI.

29 Jlaboparopuas padoTa
«MccnenoBanue 3aBUCUMOCTH
MEXIy TTapaMeTPaMH COCTOSHUS
Pa3peKEHHOTO Ta3ay.

30 N3omporieccsl B HCIEHOM Ta3e U bubmmoreka [JOK
uXx rpaduyeckoe npeacTaBiCHHE. https://m.edsoo.ru/ff0c570e

31 BuyTpeHnHss sHeprus bubnuoreka [JOK
TEPMOJMHAMHYECKOU CUCTEMBI U https://m.edsoo.ru/ff0c5952
crocoObl €€ U3MEHECHHS.

KonuuecTBo TemoTe! u padbora.
Bnyrpennssa sHeprus
0JTHOATOMHOTO HJICATHHOTO Ta3a.

32 Busr Teronepenaun. bu6moreka [IOK

https://m.edsoo.ru/ff0c5c36

33 VY nenpHas TEmI0E€MKOCTh bubmuoreka [JOK
BeniecTBa. KoamuecTBoO TEIIOTHI https://m.edsoo.ru/ff0c5c36
Mpu Terionepeaade. AaunadbaTHpIn
TTpoIIecc.

34 [TepBbIit 3aKOH TEPMOJMHAMUKH H bubnuoteka [JOK
€ro MPUMEHEHHUE K H30IPOIIECCaM. https://m.edsoo.ru/ff0c5efc

35 Heob6patumocTts mporieccoB B bubnuoteka [JOK
npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHKH.

36 [Mpunnun nevictus u KIT/ bu6mmoreka [IOK
TEIUIOBOM MAaIlIHHBI. https://m.edsoo.ru/ff0c600a

37 Huxn Kapno u ero KIT/I.

38 DKOJIOTHYECKHE TIPOOIEMBI
TETUIOOHEPTETUKH.

39 O6o0maromuii ypok bubnuorexa [JOK
«Monekynspras ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKI.

40 KouTponbHas pabota no teme bubmuoreka [JOK
«MonexynspHas ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c600a
TEPMOIUHAMHUKI.

41 [TapooOpa3oBanre U KOHICHCAIIHS. bubmuoreka [JOK
Hcnapenue u KUICHHUE. https://m.edsoo.ru/ffOc63b6

42 AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS bu6moreka [IOK
BJIQXKHOCTB BO3/yXa. HachIeHHBIH https://m.edsoo.ru/ff0c64d8
nap.

43 TBeépnoe teno. Kpucramnmnueckue u bubnuorexa LIOK
amop¢HBbIe Tena. AHM30TPOIHUS https://m.edsoo.ru/ff0c65f0
CBOUCTB KpHCTALIOB. JKuakue
kpuctaibsl. CoBpeMeHHbBIS
MaTepHAIbI.

44 [InaBneHue u KpucTaIU3anusL. Bbubmuoreka [JOK
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VYenbHasg TEII0TA INIABJICHUS.
Cybnumarusi.

https://m.edsoo.ru/ff0c6708

45 YpaBHEHHE TEIUIOBOTO OanaHca. 1 bubmuoreka I[JOK
https://m.edso0.ru/ff0c6820
Pa3nes 4. DiiekTpoaAnHAMHKA 21

46 DneKkTpu3aIus Tel. 1 bubmuoreka [JOK
Onexrpuueckuu 3apsai. [[sa Buna https://m.edsoo.ru/ffOc6bcc
AIEKTPUICCKUX 3aPSIOB.

47 [IpoBOAHUKH, TUIIEKTPUKHU U 1 bubnuoreka [IOK
MOJIYIIPOBOAHUKH. 3aKOH https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS IJIEKTPUICCKOTO
3apsizia

48 B3aumoericTBre 3apsaa0B. 3aKkoH 1 bubnuotexa [JOK
Kynona. Toueunbi https://m.edsoo.ru/ff0c6ced
BIEKTPUYECKUU 3apsil.

49 Hamnpsk€HHOCTB 2IeKTpUYecKoro bubnuotexa [JOK
noJist. [IpuHIMD cynepro3uium 1 https://m.edsoo.ru/ff0c6df2
AIEKTpUYECKUX nojeu. JInnnn
HANPSKEHHOCTH.

50 PaboTa cun a1eKTpoCTaTH4eCcKOro 1 bubnuotexa [JOK
noJisi. [Toreniman. PazHocTs https://m.edsoo.ru/ff0c6f00
MTOTCHITMAJIOB.

o1 [IpoBOAHUKH 1 AUDIIEKTPUKH B 1 bubnuoreka [JOK
AIIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/ff0c7018
JlypnexTpuueckas MPOHUIIAEMOCTb.

52 OnekrpoeéMkocTb. Konnmencarop. 1 bubnuoteka [JOK

https://m.edsoo.ru/ff0c7126

53 DIEeKTPOEMKOCTD IIIOCKOTO 1 bubnuoteka [JOK
KOHJIeHCaTopa. DHEpPrus https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHCHCATOPA.

54 JlaGopaTtopHnas padota "N3mepeHue 1
AJIEKTPOEMKOCTH KOHEHcaTopa'.

55 [IpuHUMI EHCTBUS U TPUMEHECHHE 1
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmnapara, CTpyHHOTO IpUHTEpA.

DneKTpocTaTH4ecKas 3alluTa.
3a3emiIeHHe AIIEKTPOIPUOOPOB.

56 DNEKTPUUYECKUH TOK, YCIOBUS €r0 1
cymiectBoBaHus. [1oCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jyist
ydJacTKa Henu.

57 [TocnenoBarenbHOE, NapaieNbHOE, 1 bu6moreka [IOK
CMEIIaHHOE COECIUHEHNE https://m.edsoo.ru/ffoc74f0
poBoAHUKOB. JIabopaTtopHas
pabota «/3ydyeHne CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY.

58 PaGoTta 1 MOIIHOCTH 1 bubmunorexa LIOK
ANIEKTPUUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna.

59 3akon Oma Jj1s HOJTHOM 1 bubnunorexa LIOK
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(3aMKHYTOM) AJIEKTPUUECKOM LIeTIH.
KopoTkoe 3aMbIkaHue.
JIaboparopHas pabota «/3mepenue
OJ1C ncToyHMKa TOKA B €T0
BHYTPEHHETO COMTPOTHBIICHHS.

https://m.edsoo.ru/ff0c7ae0

60

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COTIPOTHUBJICHUS] METAJIJIOB OT
TEMIIepPaTypHI.
CBepXIpoBOJIUMOCTb.

61

DNEeKTpUUECKUU TOK B BaKyyMe.
CBouCTBa JIEKTPOHHBIX MTYYKOB.

62

[TonyrpoBOAHHUKH, UX COOCTBEHHAS
U IpUMECHasi IPOBOAUMOCTD.
CaoucTBa p—N-niepexoa.
[TonynpoBogHUKOBBIE TPUOOPHI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

63

DNEeKTpUUYECKUU TOK B PACTBOPAX U
pacriaBax 3JI€KTPOJIUTOB.
DNeKTpoIUTHYECKAs TUCCOLMALIUS.
DIIEKTPOIIU3.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

64

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITENIbHBIN U
HECAMOCTOSTEIbHBIN Pa3psil.
Monnus. [Tnazma.

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

65

DNeKTpuYeCcKue MpruOOpPHI U
YCTPONCTBA M UX MPAKTUIECKOE
npuMeHeHwue. [IpaBuna TeXHUKH
0€30T1acHOCTH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

66

KonTtponpHas padoTa o tTeme
«Onekrpocraruka. [locTossHHBIN
3ieKTpuueckuii Tok. Toku B
Pa3IUYHBIX Cpellax»

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

67

Oo6o6maromwmii ypok mo temam 10
KJacca

bu6moreka [IOK
https://m.edsoo.ru/ffOc8a8a

68

Hrorosas tecroBasi paéora.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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