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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUW M TPeOOBaHMWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Oenepanuu, peanu3yrommx OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiraccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO MOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3alMi MEXIPEIMETHbIX CBs3€l (U3UKU C
€CTECTBEHHO-HAYUYHbIMU yU4E€OHBIMU IIpeMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (hu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» 1o rogaM oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IIKoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHWM  ONpenenser Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
NOJIYYEHHUsS] HOBBIX MATEpPHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue
(bU3UKH BHOCUT OCHOBHOM BKJIa/ B ((OPMUPOBAHNUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS NP BBITNOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeHET0 00111ero 00pa3oBaHUsI TTOJI0KEH
pAI UaeH, KOTOpble MOKHO pacCMaTPUBATh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
I'YMaHUTAPHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(bu3KMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX TMPUIIOKEHUA M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOIOTIOIb30BAHMS U SKOJIOTMUYECKOI 0€30acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHSI (PU3UYECKON TEOPUHU, POJIU (PYyH/IaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YYarOIIHUXCS.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Boigenenue B yKa3aHHOM IepedyHe J1a0OpaTOPHBIX padoOT, MPOBOAMMBIX MJIs
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KaOuHeta ¢usuku. [Ipu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENISIeTCs PeIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, MO3BOJIAIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA
OOBSCHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUH M MPOIECCOB B OKPYKaIOLIEH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOAEIU Uil CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJIKEH H3y4yaThbCAd B YCJIOBUSX MPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3MKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCJIEIOBAHMUS  M3Yy4YaeMbIX  SIBIEHMW MW MPOILECCOB, OMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIAMH U3y4€HUS QUMK B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO IPUPOIBI, PAa3BUTHE HMX HHTEJUIEKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpoBaHHE MpPEACTAaBICHUN O poiau (PU3MKK A PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpuoOpeTeHne CUCTEMbI 3HAaHUH 00 00X PU3HUUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opmMupoBaHMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU )XKU3HU;



e OCBOEHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OMpeIeNICHNs TOCTOBEPHOCTHU MOJYUYEHHOTO PE3yybTaTa;

e CO3/JaHUE YCJIOBUH VISl PA3BUTUS YMEHUH MPOEKTHO-UCCIIECIOBATEIIbCKOMH,
TBOPYECKOM J1€ATEIbHOCTH.

MECTO YYEBHOI'O IIPEJJMETA «XUMHUS» B YYHEBHOM IIVIAHE OOIT OCO

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus orBojuTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Hezel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa v TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOPMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJIMHENWHOE nBUxeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEpeMELICHUS
MaTepUaJIbHONW TOYKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALUS KMHEMATHYECKUX XapaKTEPUCTHK
JBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BpPEMEHUM TIPHU PAaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBeid  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, cKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpalllaTeIbHOE IBXKEHHE a0COIIOTHO TBEPOTO TeEa.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHHE MacC B3aMMOJICHCTBYIOMINUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOTHI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW >HEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs dactul rasza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAIOIINE CYILLIECTBOBAHUE MEKMOJIEKYIIIPHOTO
B3aMMO/ICHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Maccsl BO3AyXa B KIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmoauHamuueckass cucrema. BHYTpeHHSs dHEprusi TEPMOJMHAMUYECKON
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HIEANBbHOrO0  rasa. Buael  teruonepenavu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3IydeHHUE. Y IeJIbHAs TEIUIOEMKOCTD BELIECTBA.
KosuecTBo TEIUIOTHI PH TEIUIONEepesaye.

[lonsitue 00 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUNBI ~ OEHCTBHUS  TEIUIOBBIX  MAllMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JJABJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckne yCTpOICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJIYUYECHHUS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEILECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
DeKTpU3anus Tei. DIESKTPUUECKUi 3apsi. JIBa BU1a 2IEKTPUUECKHUX 3aPsII0B.
[IpoBOIHWKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsia.
DnekTpuueckoe mose. Hampsok€HHOCTh  2JIeKTpUuueckoro mojis. I[lpuniun



CYyNEPHO3ULUN DNEKTPUUYECKUX Moyel. JIMHUM HanpsyKEHHOCTU AJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBHUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaUIENIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 35IeKTpuyeckoi nenu. KopoTkoe 3aMbIKaHUE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTPONUCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHure CUilbl TOKA U HaIMPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeJMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTe€MaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa30BaHUE IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHUs] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE HAHOMATEepUajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
Jluauu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIUAH TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HallpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DJICKTPOABWKYINAS CHiIa WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKIIUH MAarHATHOTO TOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHble 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
untepdepenius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anys, 1upakius, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBINA MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobuparoniye 1 paccenBarolue JUH3bl. ToHKas auH3a. DOKyCHOE pacCTOsIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus cBera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOA.

HaOmronenune natepdepeHinm cBera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[TosyyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl

M3mepenue rnokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynaTel criennanbHOMN
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUEl U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHs
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPIUst
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHE4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa rmo onpeaeneHuio coctaBa paguoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-usiydeHus. BrusHue
PaaMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormnsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEpPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

Otansl pa3BuTUs acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBU)KCHUE.

ConHeuHas cucrtema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounumk sHeprun CosiHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTU. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BoItonMU CoJiHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0KEHU HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpPA, pOJib (PU3HMUYECKOU TEOPUU B
(GbopMHpOBaHUYU MPEACTABIECHUHN O (PU3UUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€JI, MEXaHNU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPATIbHbIN aHAIN3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAS II€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOIECCE PEAM3alli OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUM C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCII€ B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpPEC K pa3MuHbIM cdepam npodecCHoHANbHOW AEATEILHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JACTH
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIMU3UpOBaTh  MpPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHsATh ILEIN ACATCIBHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pazpabarbiBaTh IUIAH PEIICHUS TPOOJEMbl ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATE PaOOTY B YCIIOBUSX pPeaibHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue AeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH U METOHAAMHU
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI U1 JJOKa3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIbHO OCYIIECTBISATh IOMUCK, aHaju3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3AalMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM Ha3zHayeHHsI THPOPMAIIMHU U LIEJICBOM ayJJUTOPHH, BBIOUPAst ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOT0 yYaCTHUKA KOMaHbl B OOIIHiA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHbIN U KYJbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTUBBI WU apryMEHThl JPYTHX IpU aHAJIU3€ pe3yJIbTaTOB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTrkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI TIO
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEpLIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUIEKT, IpeanoJararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUICTh HAPABICHUS Pa3BUTHs COOCTBEHHOW IMOLIMOHAIBHOM chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIUHY, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO e U
yCIliexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3NUYECKHUE SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U



AIIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBM)KECHHE,
cBOOO/IHOE TAJCHHUE Tell, TBMKCHHUE 0 OKPY)KHOCTH, WHEPIIUs, B3aUMOJICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBMKCHHE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHACHCAIUs, IUIABJICHUE, KPUCTAJLTA3AINs, KUIICHHWE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBIICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCYIC,
CBSI3b MEXK]y TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIEccaX, IEKTpU3AIus Tel,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (PU3UYCCKYIO0 BEIUYHHY C JIPYyTHMHA
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTH MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHUS W EAWHMIIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWM TIPABWJIBHO TPAKTOBATh (U3MUECKHH CMBICI HCIIOIb3YEMBbIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro TsaroteHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPTHH TETUIOBOTO JABUKEHUS MOJICKYJ C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIpAKECHHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIECCOB C HCIOJB30BaHMEM TPAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYILECTBIATH MPSAMBIE U KOCBEHHBIEC U3MEPEHUsI (PU3NUECKUX BEIUUHH, TPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTAThI MOIYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BETTUYHH B BUJIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYHUHBI U (OPMYIIbL,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

pelIaTh KaueCTBEHHbIE 3aJaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PAacCyXIECHUUH C ONMOpOH Ha H3YUYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJIYYEHHOW W3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATh MOTy4yaeMyto HH(popMaIuio;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYMIbI, PALUOHAIBHO paCHpeNessiTh OO0S3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJIb3Ys (PU3NYECKHEe BETUUYHHBL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYyLIKW, HEPrUs SJIEKTPUYECKOrO M MAarHUTHOIO IIOJIEW, MEPHOJ MW 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIIOJIb3YeMbIX BEJIMYMH, HX OOO3HAYEHUS M EIUHUIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, EPHUOJ NOTypacnaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYI0 (PU3MUYECKYI0 BEJIMYUHY C JIPYTMMHU BEJIUYHMHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUU, 3aKOH TPSIMOJMHEHHOTO PacCIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HWMITYJIhCA, 3aKOH COXPAHCHHSI
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs MAacCOBOIO YMCIa, MoCTynaTrsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CcuJibl AMrepa u cuibl JlopeHia;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUU: TPHU ITOM
dbopmyIHupoBaTh MpoOIEeMy/3a/1ady U THIIOTE3y YUeOHOTr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJIUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOJII0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCITOJNIB3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBIC I €€ PEIICHHs, TPOBOIUTh PACUYEThl M OICHUBATH PEAIbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BATh MTPH PEIICHUH YI€OHBIX 3a/1a4 COBpEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON WHGOpMALMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIUIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TTOBCETHEBHOM KU3HU IS
obOecnieueHnss O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acos 3.J'IeRTp0HHLIe
HaumenoBanue
Ne Kontpo | IlpakTu IIporpamMmmHuoe OcHoBHBIE BHBI 1eSITEIbHOCTH (uudposbie)
p/n | PAACTOB MM ro | abubie | weckme coziepiKanue 00yuarommxest o0pasoBarenbubIe
HIPOTPANMET padoThl | paboThI pecypcol
Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
®du3uka - HayKa o N3ydeHne HayyHBIX (3MIIMPUYECKUX
npupoae. Hayunsie U TEOPETUUECKUX ) METO/I0B IIO3HAHUS
METO/Ibl I03HAHUS OKPY’KaIOILEr0 MUPA.
OKPY’KaroIIEro MUpa. OOcyxeHne rpanul] MIPUMEHUMOCTH
Ponsb sxcniepumenTa u ($u3HYECKUX 3aKOHOB U TEOPUIA.
TEOpUU B IIPOLIECCE Pabota B rpymne no noAroToBke
MTO3HAHUS IPUPOJBIL. KOPOTKHMX COOOIIIEHUH O poJiu U
DKcIepuMeHT B (pu3uke. | MecTe (pU3MKHU B HayKe U B
MonenupoBanue IIPAKTUYECKON AEATEIbHOCTH JIIOJIEH.
Pu3MKa H METObI (bu3nYecKux sIBICHUNA U JleMoHcTpanys aHajI0rOBbIX U
1.1 | mayunoro 2 npoueccos. Hayuneie U(POBBIX U3MEPUTEITBHBIX bubnnorexka [JOK
runore3bl. Gusnyeckue npuOOpPOB, KOMIBIOTEPHBIX AATYUKOB. | https://m.edsoo.ru/7f41bf72
TOsHare 3aKOHBI U TEOPHH. OcBOEHHE OCHOBHBIX TPUEMOB
I'panu1bl MpUMEHUMOCTH | pabOTHI ¢ M (poBOil TabopaTopueit
(bU3NYECKUX 3aKOHOB. 1o ¢usnke
[IpuHIKI COOTBETCTBHA.
Ponb 1 MecTo usuku B
(dhopMupoBaHUH
COBPEMEHHOM HAyYHOU
KapTUHBI MUDAa, B
MPAaKTUYECKOMN
NEeITEIbHOCTH JTI0IEH
Hroro no paszneny 2
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Paznen 2. MEXAHUKA

2.1 | Kuuemaruka

Mexanundeckoe
JBUKEHUE.
OTHOCUTENBHOCTh
MEXaHUYECKOT0
nemwxkenna. Cucrema
orcuéra. Tpaekropus.
[Tepemenienue, ckopocThb
(cpenusist CKOpOCTb,
MT'HOBEHHAsI CKOPOCTh) U
yCKOpEeHUe
MaTepUaIbHOM TOUKH, UX
MIPOEKIIUU HA OCH
CUCTEMbI KOOPAHMHAT.
CrnoxeHue nepemenieHni
U CIIOKEHUE CKOPOCTEM.
PaBHOMEpHOE 1
PaBHOYCKOPEHHOE
MPSMOJIMHENHOE
JBUKEHHUE.

I'paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH,
YCKOpEHUSs, MyTH U
nepeMenieHus
MAaTepHaIbHON TOUYKH OT
BPEMEHH.

CBobosHOe majieHue.
Yckopenue cBOOOTHOTO
MaJieHuUs.
Kpusonnnueiinoe
JBUKEHUE. [IBuxkeHune
MaTepHaIbHON TOYKH IO
OKPY>KHOCTH C
MOCTOSIHHOM MO0 MOJTYJTIO

[IpoBeaeHune s3KcrIepuMeHTa:
M3y4ECHUE HEPABHOMEPHOTO
JIBUJKEHHUSI C LIEJIBIO OIPECIICHUS
MIHOBEHHOM CKOPOCTH;
HCCJIE0BAHNE COOTHOILICHUS MEXY
MyTSIMU, IPOUICHHBIMU TEJIOM 32
MIOCJIE/I0BATEIbHbIE PABHbBIE
MIPOMEXKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBU’KEHHH C
Ha4yaJIbHOW CKOPOCTBIO, PaBHOMI
HYJIIO; U3Y4YEHHUE IBM)KEHUS IIapuKa B
BSI3KOM KUJKOCTH; U3YYEHHE
JBUKEHUS Tela, OPOLICHHOTO
ropu3oHTanbHO. OOBSICHEHHE
OCHOBHBIX TPUHIUIIOB ACUCTBUS
TEXHUYECKUX YCTPOUCTB, TAKMX KaK:
CIIUJIOMETP, LIETTHBIE U PEMEHHBIE
nepeaayu JBMKEHUS;, U YCIOBUM MX
0€3011acHOT0 HCTIOIh30BAHUS B
MMOBCEHEBHOW KU3HH.

Pemenue pacy€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKOI MOJIETIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX (hOPMYIT
KHHEMaTHKH.

[Toctpoenue u ananus rpadukoB
3aBUCUMOCTEN KHHEMATUYECKUX
BEJIMYMH OT BPEMEHHU TSI
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JIBUKEHUS.
Pacnio3naBanue pu3ndecKux sBIEHUIN
B yU€OHBIX OMBITaX U OKPYXKaloIIeH
JKU3HU: pAaBHOMEPHOE U
PAaBHOYCKOPEHHOE MTPSIMOJIMHENHOE

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
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CKOpOCTBIO. YTJIOBas
CKOpPOCTb, JIMHEHHAs
ckopocts. [lepuon u
4acToTa O0palleHus.
[lenTpOCTpEMUTENIBHOE
yckopenue. TexHuueckue
YCTPOWCTBA U
IIPaKTUYECKOE
[IPUMEHEHHE:
CIIUIOMETD, ABUKCHUE
CHaps/J10B, LIETIHbIE U
peMEHHBIE TIEpeaadn

JBIKEHHE, CBOOOIHOE MaJICHUE TeT,
JIBHKEHHE 110 OKPYKHOCTH.
Omnucanne MEXaHUYECKOTO JIBHKEHHUS
C UCIIOJIb30BAaHUEM (PH3HYCCKHX
BEJIMYMH: KOOPJIMHATA, Y Th,
nepeMenieHe, CKOpoCcTh, YCKOPEHHE.
Pabota B rpynmax mnpu
IUIAHUPOBAHHH, IPOBE/ICHUU U
UHTEPIIPETAIUHU PE3YyJIbTATOB OIBITOB
Y aHaJIM3€ JIOMOTHUTEIIbHBIX
UCTOYHHKOB HH()OPMALIUH IO TEME

2.2

JnHamuka

ITpuHIMI
OTHOCUTEIILHOCTH
lNanunes. [1epBblii 3aKOH
Herorona.
HNueprmanbHble CHCTEMBI
orcuéra. Macca Tena.
Cuna. [Ipunnun
CYNEPIIO3HUIINH CHIL.
Bropoii 3akon HeroToHa
JUIS. MAaTEpUATBHOM
TOUKH. Tpernii 3aKoH
Herorona nis
MaTepUalbHbIX TOYEK.
3aKOH BCEMHPHOTO
tarorerus. Cumna
TshKecTu. [lepBas
KOCMHYECKasi CKOPOCTb.
Cuna ynpyroctu. 3akoH
I'yka. Bec Tena.

Tpenue. Buas! TpeHus

CpaBHeHMEe Macc
B3aUMO/ICHCTBYIOIINX TEIl.
N3yueHue 3aBUCUMOCTH CUJIbI
YIPYTOCTH OT JieopMalnu;
CpaBHEHHE CHJI TPEHUS TIOKOS,
Ka4eHUS U CKOJIBKEHHUS.
OObscHEHNE HEBECOMOCTH.
IIpoBeneHue SKCIIEpUMEHTA:
WCCIIEIOBAaHHUE 3aBUCUMOCTH CHIT
YIIPYTOCTH, BOZHUKAIOIINX B
MpYXUHE U Pe3NHOBOM 00pa3slie, OT
ux nedopMalu; u3ydeHue
JBHUKEHHS OpyCKa M0 HaKJIOHHOU
TUTOCKOCTH; HCCIIEIOBAHNE YCIIOBHH
paBHOBECHsI TBEPJIOTO Tea,
MMEIOILETr0 OCh BpAIllEHUs.
OOmbsicHeHne 0cOOeHHOCTEN
PaBHOMEPHOTO U PaBHOYCKOPEHHOT'O
NPSIMOJIMHEHHOTO JIBUKEHUS,
CBOOOJTHOTO Ma/ICHUS T, ABMKECHUS

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
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(TIOKOs1, CKOJIb)KEHUS,
KaueHMS).

Cuna tpenus. Cyxoe
TpEHUE.

Cuna TpeHus
CKOJIb)KEHUS U CHUJIa
TPEHHUS [TOKOSI.
Koaddurment tpenus.
Cuna conpoTUBICHUS
MIpH IBUYKEHUH Teja B
KHUJKOCTHU WU Tra3e.
[ToctynarensHoe u
BpalllaTelbHOE ABM)KEHUE
a0COJIIOTHO TBEPIOTO
Tena.

MoOMEHT CuIIbI
OTHOCHUTEIIbHO OCH
BpaueHus. [lnedo cusl.
VYcoBus paBHOBECHS
TBEPAOTO TeNa.
TexHu4eckue ycTpoicTa
U TIPAKTUYECKOe
MIPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX
CIyTHUKOB

10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HprotoHa, 3akoHa BCEMUPHOTO
TATOTECHUS.

OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
e CTBUSA NOAIINITHUKOB B UX
MPAKTUYECKOTO TPUMEHEHHUSI.
OObscHEHUE NBKEHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Pemenne pacu€THbixX 3a/1a4 ¢ SIBHO
3aIaHHOM (PU3NYECKON MOJIEIIBIO C
HCITOJIb30BaHUEM OCHOBHEIX 3aKOHOB
1 GopMyIl JUHAMUKH.
PacrioznaBanue QU3NYIECKUX SBICHUI
B YU4EOHBIX OIBITAX U OKPYXKarolleH
YKW3HU: UHEPLIUS, B3aUMOJICHCTBUE
Ten. AHanIU3 GU3NYECKUX MPOILIECCOB
¥ ABJICHUH C WCITOJB30BAaHUEM
3aKOHOB M MPUHIUIIOB: 3aKOH
BcemMupHoro tarorenus, [, 11 u 11
3aKOHbl HbIOTOHA, TPUHLIMI
CYNEpPIO3UIUU CHJI, TPUHLIMIT
PaBHOMPABHOCTH UHEPIIUATBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI
COXpaHEHUS B
MEXaHUKE

NmMnynsc maTepuaibHON
TOYKH (TeJa), CHCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cuiisl u
WU3MEHEHHE UMITYJIbCa

IIpoBeneHmne SKCIIEpUMEHTA:
n3y4deHue abCOTIOTHO HEYTPYTOro
yaapa ¢ HOMOIIBIO JIBYX OAWUHAKOBBIX
HUTSHBIX MasTHUKOB; HCCJIEI0BaHUE
CBSI3HM pabOThI CUJIBI C U3MEHEHHEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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Tena. 3aKOH COXPaHEHMUs
uMmIyisca. Peaktusroe
nBxkeHue. Pabota cuibl.
MoniHoCTh CHJIBIL.
Kunernueckas sHeprus
MaTEpHAIbHOU TOYKH.
Teopema 00 u3MeHEeHUH
KMHETUYECKOW SHEPTUU.
IloTeHunanpHas 3HEPTHUs.
[loTenunanpHas 3HEprus
ynupyro
nepopMUpOBaHHON
MPYKUHBIL.
[TorenunanpHas sHEpruUs
Tena BOIU3U
MTOBEPXHOCTU 3eMJIH.
[ToTrenumaneHbIe U
HEMOTEHIIUAJIbHbIE CUJIBI.
CBs13b paboOTHI
HEMOTEHLINAIbHBIX CUJI C
HU3MEHEHUEM
MEXaHWYECKON IHEPTUn
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUS
MEXaHUYECKON SHEPTUH.
Ynupyrue u Heynpyrue
CTOJIKHOBEHHUSI.
TexHudeckue ycTpoucTsa
U IPAKTHUYECKOE
MIPUMEHEHHUE: BOAOMET,
KOIIEp, IPYKUHHBII
MIUCTOJIET, IBUKECHHE

MEXaHMYECKOH 3HEPIuu Tella Ha
IIPUMEPE PACTKCHHS PE3UHOBOTO
KIyTa.

OneHka abCONIIOTHBIX U
OTHOCHUTEJIBHBIX NOTPEIIHOCTEN
U3MEpEeHUH (PU3NUECKUX BEIUYHH.
Pemenne pacu€THBIX 3a7a4 C SIBHO
3aJJaHHOM (prU3HUYECKON MOJENBIO C
HCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB
U GOpMyJI AMHAMUKHU U 3aKOHOB
COXpaHCHHS.

Pemenne kauecTBEHHBIX 3a7a4 C
OIIOPOM Ha U3YYEHHBIE B pa3jese
«MexaHunKay 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUYECKHe
SIBJICHUS.

Onucanre MEXaHUYECKOT' O JIBHKEHUS
C MCMOJIb30BaHUEM (PUINUECKUX
BEJIMYMH: UMITYJIbC TeNa,
KMHETUYecKasi SHEPTUs,
MOTEHLIMaIbHAs HEPTus,
MexaHuuyeckas paboTa, MexaHHU4ecKas
MOIIHOCTb. AHaIN3 GU3NYECKUX
MPOLIECCOB U SIBJIEHUM C
MCII0JIb30BAaHNUEM 3aKOHA COXPaHEHUs
MEXaHUUYECKOHN HEPIUH, 3aKOHA
coxpaHeHus umnynbca. OObsiCHEHNE
OCHOBHBIX IPUHIIUIIOB ACUCTBUS U
IIPAKTUYECKOI0 IPUMEHEHUS
TEXHUUYECKUX YCTPOMCTB, TAKUX KaK:
BOJOMET, KONEP, IPYKUHHBIN
IIUCTOJIET.




paker

OOBbsiCHEHNE ABIKEHHS PAKeT ¢
OIOpOH Ha U3y4YEHHbIE (PU3NIECKUE
BEJINYMHBI ¥ 3aKOHBI MEXAHHKH.
Hcnonp30Banue mpu MOATOTOBKE
COOO0IIeHH 0 TPUMEHEHNHU 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH JUIs
MIOMCKA, CTPYKTYPHPOBAHHS,
UHTEPIIPETAINH U TIPEICTABICHUS
UH(pOpPMAIINY, KPUTUYECKUH aHAJIH3
HOoJTy4aeMoi nHpOpMaIuu
[IpoBeneHne KOCBEHHBIX U3MEPEHHH,
HCCIIEA0BAHUHN 3aBUCUMOCTEN
(U3NIEeCKNUX BETUYMH, TPOBEPKa
MPEUIOKEHHBIX THITOTE3

Hroro no pasneny
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Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHMHETUYECKOM
TEOPUH

OCHOBHBIE TTOJI0KCHHS
MOJICKYJISIPHO-
KMHETUYECKON TEOPUHU U
HX OIBITHOE
00OCHOBaHHE.

BbpoyHOBCKOE IBUXKEHUE.

Huddyszus. Xapaxkrep
JIBYDKEHUS U

B3aHMOJICHCTBUS YaCTHUI]
BelecTra. Moaenu
CTPOEHUS Ira3oB,
KUIKOCTEN U TBEPABIX
Tel U O0BSICHEHHE

IIpoBeneHune SKCIIEpUMEHTA:
OTpeieTIEHuEe MacChl BO3/IyXa B
KJIaCCHOM KOMHAT€ Ha OCHOBE
U3MEPEHHI 00hEMa KOMHATHI,
JIaBJICHUS U TEMITepaTyphl BO3yXa B
HEI;, MCClEOBaHNEe 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSIHUS
pa3pexEeHHOTOo rasa.

Ouenka a0COIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHnil PU3NIECKIX BEITHUMH.
OObsiCHEHHEe OCHOBHBIX TIPUHIIAIIOB

JecTBU TepMoMeTpa 1 GapoMeTpa u

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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CBOMCTB BelllECTBA HA
OCHOBE 3TUX MOJIEIIEH.
Macca u pazmepbl
Mouekyil. KonuuectBo
Bewtecta. [locTostHHas
ABorazpo. TemnoBoe
paBHOBECHE.
Temneparypa u eé€
n3Mmepenue. [lkama
temnepatyp Llenbcus.
Mopenb uieanbHOro
ra3za. OcHOBHOE
YpaBHEHHUE
MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
HJIeaIbHOTO Ta3a.
AbcomoTHas
TeMIlepaTypa Kak Mepa
CpeaHel KHHETUYECKON
SHEPTHUH TEIIOBOTO
JBIKEHUS YaCTHII Ta3a.
[IIkana Temneparyp
KenbBuHa. ['a3oBbie
3aKOHBI. Y paBHEHUE
Menneneena-
Knanelipona. 3akon
Janerona. M3omporecchl
B UJICAJIbHOM Ta3e C
TTOCTOSTHHBIM
KOJIMYECTBOM BELIECTBA.
I'paduueckoe

YCIIOBUH MX O€30MMacHOTO
HCII0JIb30BaHUs B [IOBCEIHEBHOM
KU3HHU.

Pacno3naBanue Gpu3ndYecKux sSBICHUN
B YUEOHBIX OIBITAX U OKPYXKaIOIIeH
X)u3HH: T dy3us, OpoyHOBCKOE
JIBUJKECHHE.

OnucaHue TeI0OBBIX SBJICHUN C
UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: JaBJICHUE rasa,
TEeMIIepaTypa, CPEAHSA KUHETHYECKas
SHEPIUsl Xa0TUYECKOT0 JABUKEHUS
MOJIEKYJI, CPETHEKBaIpaTHIHAS
CKOPOCTb MOJIEKYIL.

AHanu3 (pU3NYECKUX MPOILECCOB U
sIBIICHHH ¢ ucnonb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpeIHEN
KMHETUYECKOM SHEPTUU TETIOBOIO
JIBIDKEHUSI MOJIEKYJT C a0COTFOTHOM
TeMIEpaTypoOu.

Pemenne pacu€THbIX 3a7a4 € SIBHO
3aIaHHON (PU3UIECKOI MOJIETIBIO C
WCIIOJTh30BAaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyn
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpynmnax npu
MJIAHUPOBAHUH, IPOBEJICHUU U
MHTEpIPETAINHU PE3yIbTaTOB ONBITOB
Y aHAJIN3€ JOTMOJHUTEIBHBIX
HMCTOYHUKOB MHPOPMAIUH 110 TEME




IIpe/ICTaBICHHE
H30IPOLIECCOB:

M30TepMa, U30X0pa,
nzobapa.

TexHuueckue ycTpocTBa
U IPAKTHYECKOE
MIPUMEHEHUE: TEPMOMETP,
OGapomeTp

3.2

OCHOBBI
TCpMOI[I/IHaMI/IKI/I

10

TepmoauHamuueckas
cucreMa. BHyTpeHHss
SHEprus
TEPMOJIUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&
n3MeHeHus1. KomnuectBo
TEIUIOTHI U paboTa.
BnyTtpennss sHeprus
OJIHOATOMHOTO
HJICATTBHOTO Ta3a. Buasl
TEeIIoNnepeIaun:
TETJIOMPOBOIHOCTb,
KOHBEKIIUSI, U3ITYyYECHHE.
VeapHas TEIIOEMKOCTD
BemlecTBa. KonnuecTo
TETJIOTHI TIPH
TerIonepeaye.
[Tonstre 06 aqnabarHom
npouecce. [lepBrIil 3aK0H
TEPMOJIUHAMUKH.
[IpumeHeHue nepBoro
3aKOHA TEPMOJUHAMUKHI
K M30MpOLEeCcCaM.
I'paduueckas
WHTEpIpeTaIys padboThl

[IpoBenenue 3KkciepuMeEHTa:
U3MEPEHHE YACIbHOU TETIIOEMKOCTH
BemecTBa. OeHka abCOMOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEHN
WU3MEpeHUI (PU3NICCKIX BEIHYNH.
N3yuenue moaeien napoBoi
TypOUHBI, IBUTATEIISI BHYTPEHHETO
CrOpaHusl, pEaKTUBHOTO JIBUTATEIIS.
OOBbscHEHNE TPUHIIUTIOB IEHCTBUS U
yCJIOBH 0€301MacHOr0
HCIIOJIb30BaHUs B IOBCETHEBHOM
KU3HH JIBUTATENIS] BHYTPEHHETO
Cropanusi, bITOBOTO XOJIOIUIHHHKA,
KoHuInoHepa. Onrcanue CBOMCTB
TEJ ¥ TETUIOBBIX SIBJICHUH C
MCIOJIb30BaHNEM (UBHYECKUX
BEJIMYMH: JaBJICHUE rasa,
TeMIIepaTypa, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSIS1 SHEeprus, padboTa rasa.
Pemenue pacy€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKOIN MOJIETTBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYJI MOJIEKYISPHOU
(bU3UKN ¥ TEPMOAUHAMUKH.
Pemennie kauecTBEHHBIX 3a7a4 C

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
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rasa.

Bropoii 3akoH
TEPMOJIUHAMUKH.
Heob6patumocts
MPOLIECCOB B MPUPOJIE.
TemoBble MalIMHEIL.
[TpunHUIIB AEACTBUS
TEIUIOBBIX MAIIHH.
[IpeobpazoBanus
SHEPTUU B TEILIOBBIX
MalllMHaX.
Koadduruent
IIOJIE3HOTO ACHCTBUSA
TEIUIOBOI MAaIllUHBI.
uxn Kapno u ero

KO3 PHUIHUEHT MOJIE3HOTO
JICACTBUA.
DKOJIOTHYECKHUE
poOIeMbI
TEIJIO3HEPTEeTUKH.
TexHuueckne ycTpoicTBa
Y IPaKTHYECKOE
MIPUMEHEHHUE: JIBUTATEIh
BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUIBHUK,
KOHJIULIUOHEP

OIIOpPOi1 Ha U3yYEHHBIE B pa3Jele
«MonekymnspHas pU3uKa 1
TEPMOJMHAMHIKA» 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nueckue
SIBJICHUS.

Pabota B rpynmnax npu aHaiuze
JIOTIOJIHUTEIIbHBIX UCTOYHUKOB
nH(pOpMaLUU IO TEM

3.3

ArperaTHble
COCTOSIHUSI
BELIECTBA.
da3oBbIE
IIEPEXOIbI

[TapoobpazoBanue u
KOHJICHCAIIHS.
Hcnapenue u KumneHue.
AoOconrorHag 1
OTHOCHUTEIIbHAS
BJIQYKHOCTH BO3yXa.
Hacsimennsiii nap.

[IpoBenenue 3xkciepuMeHTa:
U3MEPEHHUE OTHOCUTEIBHOMN
BJIQXKHOCTH Bo31yxa. OneHka
a0COIIOTHBIX ¥ OTHOCUTEIBHBIX
MOrPEIIHOCTEN UBMEPEHUN
(UBUYECKUX BEITMYHH.

N3ydenune CBOMCTB HACHIIIEHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
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VY enbHas TeroTa
napooOpa3zoBaHusl.
3aBUCUMOCTb
TEMIEPaTypbl KUTICHUS
ot naBneHus. TBépaoe
teno. Kpucrammueckue
1 aMopgHBIC TeTa.
AHU30TpONHS CBONCTB
Kpuctamios. XKuakue
KpPHUCTAILJIBL.
CoBpeMeHHbIE
Matepuaibl. [LnaBnenue
Y KpUCTAJUTH3ALIUA.

VY enpHas TerioTa
TIJIABJICHUS.
CyO6mumartusi.
YpaBHEHHE TEMIOBOTO
Oananca. TexHuueckue
YCTpOMCTBA U
MPaKTHYECKOE
MIPUMEHEHUE: TUTPOMETP
U TICUXPOMETD,
KJIOPUMETP, TEXHOJIOTHH
MOJIYYEHUsI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCIIE
HaHOMaTepHaJIOB, U
HaHOTEXHOJOTUH

napoB, CIOcOO0B U3MEPEHHUS
BJIQXKHOCTH

Habmtoenue kuneHus npu
MOHM>KEHHOM JIaBJICHUH, HAaTPEBaHUS
U TUTaBJICHUS] KPUCTAJUTMYECKOTO
BEIIECTBA.

OObsicCHEHNE TPUHITUIIOB JICHUCTBUS U
ycIIoBUi 6€30MacHOTO
MCIIOJIb30BaHUs B TOBCEIHEBHOM
JKU3HU TUTPOMETPA, ICUXPOMETPA,
KaJlopuMeTpa.

W3ydeHne TeXHOIOT U MOTy4eHUs
COBPEMEHHBIX MaTepUajoB, B TOM
qrciie HAHOMAaTEPUaJIOB.

Pemenue pacuéTHbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKOI MOJIETIBIO C
UCIIOJIb30BaHNUEM ypaBHEHUS
TEIUIOBOTo OaaHca.

Pentenne kayecTBEHHBIX 3a/1a4 C
OIOpPOM Ha U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUYECKHe
ABJICHMS 110 TeMe. Pacrio3HaBanue
(bu3NYECKUX SIBICHUN B y4EOHBIX
OTIBITaX U OKPY)KAOIIEH KU3HU:
nedopMarus TBEPIBIX TeE,
HarpeBaHue M OXJIAXKICHUE Tell,
M3MEHEHUE arperaTHhIX COCTOSHUI
BellecTBa U 00BACHEHUE UX Ha
OCHOBE 3aKOHOB U (hOpMyII
MOJICKYJISIPHOU (PU3UKH.
Hcnons3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHH JJIsI IIOKUCKa,




CTPYKTYpPUPOBaAHUSI, HUHTEPIPETALIUU
U TIpeJCTaBlIeHUs HH(GOpMAIIUU TIpU
MOJATOTOBKE COOOIIEHUH O
MPUMEHEHUU 3aKOHOB MOJIEKYJIIPHOM
(bU3UKY U TEPMOJMHAMUKH B TEXHUKE
U TEXHOJIOTUAX

Uroro no pazueny 24

Paznea 4. JIEKTPOJAUHAMUKA

4.1 | DnexTpocTaThKa 10

DnekTpuszanus Teil.
DIEKTPUYECKUI 3apsia.
JIBa BHJ1a AIEKTPUUECKUX
3apsnoB. [IpoBoHUKY,
TUDJICKTPUKU U
MOJTYTIPOBOJIHUKH. 3aKOH
COXpaHEHUs
JIEKTPUYECKOTO 3apsAJa.
BzaumopeiicTBue
3apsoB. 3akoH KymnoHa.
ToueuHblid
IIEKTPUUECKUN 3apsI.
DIIEKTPUYECKOE MOJIE.
Hanpsoxénnocthb
3IEKTPUYECKOTO MOJIS.
[IpuHuun cyneprno3uiun
AIEKTPUUYECKUX MOJIEH.
JInHuu HanPsKEHHOCTH
3IEKTPUUYECKOTO MOJIS.
PaGora cun
3JEKTPOCTATUUECKOTO
nosist. [lorennman.

IIpoBeneHue skciepuMeHTa:
U3MEpPEHUE IIEKTPOEMKOCTH
KOHJIEHCATOopa.

OneHka abCONIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
U3MepeHUil PU3NYECKUX BEIUUNH.
N3yuenne npuHIMIIOB AEUCTBUS
AJIEKTPOCKOIA, dJIEKTPOMETPA,
KOHJIEHCATopA.

N3yuenne npuHIUIIOB ACUCTBUSA U
yCIIOBUH 06€30MacHOr0 MPUMEHEHUS B
MPAKTUYECKOM KU3HH,
KOIMPOBAJIBLHOTO arapara,
CTPYWHOTI'O IIPUHTEpA.
Paccmotpenue gpuznueckux
OCHOBAHUH IEKTPOCTATUYECKON
3aILUTHI U 3a3EMJICHUS
anekTponpudopos. Pemenue
pacu€THBIX 3a7a4 C SIBHO 3a/1aHHOM
¢bu3nveckoil Mosenbio ¢
MCII0JIb30BAaHNEM OCHOBHBIX 3aKOHOB
U GOPMYII IIEKTPOCTATUKU. PerieHue

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
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Pa3zHocths noreHunanos.
[IpoBoHMKY U
JUAJIEKTPUKHU B
3JEKTPOCTATHYECKOM
none. {uanexrpudeckas
MIPOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
Konpaencarop.
DNEeKTPOEMKOCTh
IIJIOCKOTO KOHJEHCATOopa.
DHeprus 3apsyKEHHOT0
KOHJIEHCATopa.
TexHuueckue yCcTpoicTBa
Y TIPAKTUYECKOE
MIPUMEHEHHUE:
AJIEKTPOCKOTI,
AIEKTPOMETP,
AJIEKTPOCTaTUUECKas
3aIIuTa, 3a3eMJICHUE
ANEKTPONpUOOpOB,
KOHJIEHCATOD,
KOMUPOBAIbHBIN
anmapar, CTpyWMHBbIN
MIPUHTED

KAa4eCTBEHHBIX 3aJ]1a4 C OIIOPOM Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHUS
AIIEKTPOCTATUKH.

PacnosnaBanue Gpu3ndYecKux sSBJICHUN
B YUEOHBIX OIBITAX U OKPYXKaloIIeH
KU3HU: AJIEKTPU3ALUSA Tell,
B3aMMOJICICTBHE 3apsAI0B U
00BsICHEHUE HX Ha OCHOBE 3aKOHOB U
(bopMyIl AIIEKTPOCTATUKH.

OrnucaHue 3y4yeHHbIX CBOKCTB
BEIIECTBA U AJNEKTPUUYECKUX SBIICHUIN
C MCIIOJIb30BaHUEM (PU3NIECKUX
BEJIMYMH: AIEKTPUUYECKUH 3apsi],
HaANPSHKEHHOCTD JIEKTPUYECKOTO
I10JIs1, IOTEHIMAJI, Pa3HOCTh
MOTEHLINAJIOB, MIEKTPOEMKOCTb.
AHanu3 (pu3NYECKUX MPOILECCOB U
SIBJIEHUW C UCTIOJIb30BAHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUs IIEKTPUUYECKOTO 3apsa,
3akoHa KyioHa.

Pabora B rpynmnax npu aHanuze
JTOTIOTHUTEIbHBIX HICTOYHUKOB
nH(pOpMaLIMU U TOATOTOBKE
COOOIIIEHUH O MPOSBICHUN 3aKOHOB
AIIEKTPOCTATHKYU B OKPYKAOIIEH
KU3HU ¥ IPUMEHEHUH UX B TEXHUKE

4.2

IlocTostHHBIHI
AIEKTPUYECKUI
TOK. TOKU B

12

DIIEKTPUYECKUH TOK.
VYcnoBus CylecTBOBaHUS
ANEKTPUYECKOTO TOKA.

[IpoBenenue 3xKciepuMeHTa:
M3Y4YE€HHUE CMEIIAHHOTO COETUHEHUS
pesucropos; usmepenue IJ1C

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
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Pa3IUYHBIX
cpenax

Hcrounuku Toka. Cuita
Toka. I1oCTOSTHHBIN TOK.
Hanpsioxenue.

3akon Oma J1s yyacTka
Lenu. DIICKTPUIECKOe
COTIPOTHUBJIICHHE.
VneapHOE
COTIPOTHUBJIICHUE
BEIIECTBA.
ITocnegoBsarensHOE,
rapajuiesIbHOE,
CMeEIIaHHOE COECINHEHNE
poBOAHUKOB. PaboTa
3IEKTPUUYECKOTO TOKA.
3akon Jlxxoyns-Jlenna.
MomHoCTb
AIEKTPUUYECKOTO TOKA.
DNeKTpOABMKYIIAs cuja
Y BHYTpCHHEE
COTIPOTHUBIICHUE
HCTOYHHKA TOKA. 3aKOH
Owma JyIst TOJTHOM
(3aMKHYTOM)
AIEKTPUUYECKOM 1IENH.
KopoTtkoe 3ambikanue.
OneKTpoHHas
MIPOBOANMOCTE TBEPIBIX
METaJIJI0B. 3aBUCUMOCTh
COTPOTHUBIICHUS
METAJLJIOB OT
TEMIEPATYyPHI.
CBepXIpoOBOAUMOCTb.

HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIMPOTUBIICHUS; HAOIIOICHUE
AIIEKTPOJIN3A.

Onenka abCONIOTHBIX U
OTHOCHUTEJIbHBIX MOTPeIHOCTeN
U3MepeHuil PU3NUECKNX BEIHUMH.
OObsiCHEHNE TPUHITUIIOB ACHUCTBUS U
yCIIOBUH 06€30MacCHOr0 MPUMEHEHHUS
amrepMeTpa, BOJIbTMETPa, peocTaTa,
HMCTOYHUKOB TOKa,
AIIEKTPOHArpeBaTeNbHbIX U
AIIEKTPOOCBETUTEIBHBIX IPUOOPOB,
TEPMOMETPA COMTPOTUBJICHHUS,
BaKyyMHOT'O JTM0/1a, TEPMUCTOPOB U
(boTOpE3UCTOPOB,
MOJTYITPOBOTHUKOBBIX JTHOJIOB,
raJIbBaHUKH.

Pemenne pacu€THbIX 3a7a4 € SIBHO
3aIaHHON (PU3UIECKOI MOJIETIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IloCTOSTHHBIIM
AIEKTPUUYECKUN TOK».
Pacno3naBanue Gpu3ndecKkux siBIECHUN
B YUEOHBIX OMBITAX M OKPYXKAIOIIEH
JKU3HU: DJIEKTpUUYECKast
MPOBOJIUMOCTb, TEMJIOBOE, CBETOBOE,
XUMHUYECKOE, MATHUTHOE JAEHCTBUSA
TOKA.

AHanu3 3MeKTPUYECKUX SBJICHUN U
MIPOLIECCOB B LIETSAX MOCTOSHHOTO
TOKA C UCIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH




DIEeKTPUUECKHUI TOK B
Bakyyme. CBoMCTBa
ANEKTPOHHBIX ITyYKOB.
[TonynpoBOIHUKH.
CobcTBeHHas U
MIpUMeCHast
MIPOBOJMMOCTH
MOJIYTIPOBOTHUKOB.
CaoiicTBa p-n-nepexoja.
[TonynpoBOIHUKOBBIE
PUOOPHI.
DIEKTPUUYECKHI TOK B
pacTBOpax M pacruiaBax
3JEKTPOJIUTOB.
DNEeKTpONUTHYECKAs
JTUCCOITHAITHS.
DNEKTPOITH3.
DNeKTpUYECKUi TOK B
razax. CamocToATeIbHBIN
1 HECAaMOCTOSITENbHBIN
pa3psa. MoiHus.
[Tna3zma.

TexHuueckue ycTpoicTBa

U TIPAaKTUYECKOe
IpUMEHEHHUE:
amIepMeTp, BOJIbTMETP,
peocTar, HCTOUHUKHU
TOKa,
JJIEKTpOHArpeBaTeIbHbIe
npubopHl,
3JIEKTPOOCBETUTEIILHBIC
puOOpHI, TEPMOMETP

IIOCJIEIOBATEIIFHOIO U
MapajieIbHOTO COCTUHEHUS
MPOBOJHUKOB, 3aK0H J[koyns-Jlenua.
Onucanue U3y4eHHBIX CBOMCTB
BEILIECTB U AJIEKTPUYECKHUX SIBJICHUM C
HCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JICKTPUUECKUH 3apsiji, CUIIa
TOKa, DJICKTPUUYECKOE HAIPSIKEHUE,
AJIEKTPUYECKOE COMPOTUBJICHUE,
pasHocTh notenmnuanos, IJ1C, padbota
TOKa, MOIITHOCTH TOKA.
Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYpPUPOBAHUSI, UHTEPIPETALIUH
Y TIpeICTaBJICHUS HHGOPMAIIHU TIPU
IMOJATOTOBKE COOOIIEHUH O
MIPUMEHEHUN 3aKOHOB TIOCTOSTHHOTO
TOKA B TEXHHKE U TEXHOJOTHUIX




COTIPOTHBIICHUS,
BaKyyMHBIH O],
TEPMUCTOPHI U
(hoTope3ucTopHI,
MOJIYTIIPOBOIHUKOBBII
IO/, TalbBaHUKA

Uroro no pazueny 22
PesepBHOe Bpems 2
OBIIEE

KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME




11 KJIACC

KosaunuyectBo 4yacos DJIEeKTPOHHbBIE
HaunmeHoBaHue
Ne pasIe0B u Tev Koutpo | [IpakTn IIporpammHoe OcHOBHbIE BU/IbI 1eATEILHOCTH (uudposbie)
n/n OIDAMMEL Beero | IbHBIE | YeCKHe coJiep:KaHue 00y4arouuxcs oOpa3oBaTe/ibHbIE
HpotP padoThl | paboThI pecypcel
Paznea 1. JIEKTPOJAUHAMUKA
[Tocrossuabie MmaruuThl. | [IpoBeneHMe SKCIEpUMEHTA: U3yUYECHHUE
B3aumonencrsue MarHMTHOT'O TOJISl KATYLIIKH C TOKOM;
[IOCTOSIHHBIX MarHUTOB. | MCCII€0OBAHUE AEUCTBUSI IOCTOSHHOTO
MaruutHoe noie. MarHuTa Ha paMKy C TOKOM;
BekTop MarHuTHON HCCIIEIOBAHUE SABJICHUSA
uHAyKuuy. [puanmn AJIEKTPOMAarHUTHOW MHIYKIIUH.
CyNEepIIO3UIUU Onenka abCOJIIOTHBIX U
MarHUTHBIX NOJIEH. OTHOCHUTEJIBHBIX OTPEIIHOCTEN
JInHny MarHuTHOMN U3MepeHUil PU3NYECKUX BEIUUHNH.
nHaykuuu. Kaptuna OObsicHeHHEe PUHIMIIOB IEHCTBUS U
JIMHUN MarHUTHOU yCIIOBUM 0€3011acCHOr0 MPUMEHEHUS
WHAYKIIMH [T0JIS IIOCTOSIHHBIX MarHuTOB,
MarnutHoe noe. MOCTOSHHBIX MATHUTOB. | ONEKTPOMArHUTOB, dNEKTPOABHTATENS, | B aoyorera [IOK
1.1 | DnexkrpomarHuTHas 11 1 3 MaruutHoe nose YCKOPHTEIICH JNEMEHTAPHEIX YaCTHIL, | i adso0.ru/7fA1c97c
UHIYKIHS IIPOBOJHMKA C TOKOM. MHAYKIIMOHHOW MEYH.

Kapruna nununit
WHIYKIIMA MarHUTHOTO
OJISI ITTUHHOTO
MPSIMOTO TTPOBOTHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIIKH C
ToKOM. OnBIT DpcTena.
B3anmoneiictere
MIPOBOJIHUKOB C TOKOM.
Cuna Ammepa, e€
MOAYJIb U HallpaBJICHUE.
Cuna JlopeHiia, eé

Pemrenue pacu€THbIx 3aa4 Ha
npUMeHeHne GopMyJl TEMbI
«MarsuTHoe moJie.
BHCKTpOMaFHI/ITHaSI UHAYKOUS.
Pemenne kauecTBEHHBIX 33124 C
ONOpPOM Ha U3YYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKre
SAIBJICHUSA TEMBbI <<MaI‘HI/ITHOe I10JI€C.
DJIeKTPOMAarHuTHasE UHIYKIUS.
Onpenenenre HapaBJIECHUs] BEKTOpa
I/IHIIyKLII/II/I MAardmuTHOT' O I10JIs
MIPOBOJHUKA C TOKOM, CHJIBI AMIIepa U
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MOJyJIb U HalpaBJICHUE.
JBr>keHue 3apsKEeHHOU
4acTULbI B OJJHOPOJHOM
MarHuTHOM IIOJIE.
Pabota cuiibl Jlopenna.
SBnenue
ANEKTPOMATHUTHOMU
nHaykiuu. [Torok
BEKTOpPa MarHUTHOM
WUHIYKIHUU.
DNeKTpOABUKYIIAs
CWJIa MHIYKIMH. 3aKOH
AIEKTPOMATHUTHOMN
unaykuuu Papanes.
Buxpesoe
AIIEKTPUYECKOE TOJIE.
DONeKTPOABUKYIIAs
CWJIa NHIYKIIVH B
IIPOBOJHHUKE,
JBUKYIIEMCS
MOCTYNATENbHO B
OJIHOPOJAHOM
MarHMTHOM MOJI€.
IIpaBuno Jlenna.
NHIyKTUBHOCTB.
SIBnenue
CaMOMHTyKIUH.
ONeKTpoABMKYLIas
CHUJIa CAMOMHTYKIUH.
OHeprust MarHUTHOT'O
OJIs1 KATYILIKH C TOKOM.
DNeKTpOMarHuTHOE
nosie. Texnuueckue
YCTpPOMCTBA U

cuiibl JIopeHua.

PacniosnaBanue Gpu3ndYeCcKux sSBICHUN
B y4€OHBIX OIBITaX U OKPY>KAIOIIEH
KU3HU: B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHASI UHIYKIIHS,
JIefiCTBHE MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM U JIBUKYIIHICS
3apsi.

AHaM3 3JIeKTPOMAarHUTHBIX SIBJICHUMA
C UCMOJIb30BaHUEM 3aKOHA
ANIEKTPOMArHUTHON WHIYKIUH.
OnucaHue U3y4eHHbIX CBOKCTB
BEILIECTB U IEKTPOMATHUTHBIX
SIBIIGHUH C MCTIOIb30BAaHUEM
(U3HYECKUX BEIIMYMH: HHTYKITHS
MarHuTHOTO TOJId, cuja Amiepa, cuia
JlopeHiia, MHIYKTUBHOCTh KaTYIIKH,
SHEPTHUsl JTEKTPUUYECKOTO U
MarHUTHOTO TMOJEN




IIPAKTHYECKOE
MIPUMEHEHHUE:
MMOCTOSIHHBIE MATrHUTHI,
AIIEKTPOMArHUTHI,
AJIEKTPOJIBUraTEb,
YCKOPUTEIH
3JIEMEHTAPHbBIX YaCTHII,
WHAYKIIMOHHAS TeYb

Hroro no pasneny
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Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

Mexannueckue 1
3JIEKTPOMATrHUTHBIE
KOJIEOaHNA

KonebartenpHas
cucteMma. CBOOOIHEIE
MEXaHUYECKHUE
KoJIEOaHHSL.
I'apmoHnueckue
konebanus. [lepuon,
4acToTa, aMIUIUTYAA U
¢a3za xonedaHuil.
IIpy>XMHHBIN MaATHUK.
Marematudeckuit
MasiTHUK. YpaBHEHUE
TapMOHHYECKHUX
KOJICOaHHIA.
[IpeBpamenue sHeprun
MIPU TAPMOHUYECKUX
KOJICOQHHSIX.
KonebarenpHbIi
KOHTYp. CBOOOTHBIC
ANIEKTPOMArHUTHBIE
KOJIeOaHUs B NAECAIbHOM
KoJIeOaTeIbHOM

Uccnenosanue napameTpon
KOJIeOaTeIbHOW CHCTEMBI - IIepro/a,
YaCcTOTHI, aMILTUTY bl U (pa3bl
KoseOaHuil (MPy>KUHHBINA W/UIH
MaTeMaTUYeCKUI MasITHUK).
Habmroienue 3aTyxaronimx
konebanuii. MccneqoBanue CBONCTB
BBIHYKJICHHBIX KOJIEOaHUH.
Habmtoienue pesonanca.
[IpoBeaeHune s3KcriepuMeHTa:
MCCIIE0BAaHUE 3aBUCUMOCTH MIEPUOIA
MaJIbIX KOJeOaHui rpy3a Ha HUTH OT
JUTMHBI HUTH U MacCCHI TPY3a;
HCCIIeI0BaHUE TIEPEMEHHOTO TOKa B
IIENHU U3 TT0CJIEI0BATEIFHO
COEIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKHA U PE3UCTOPA.

OrneHka a0CONIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEMN
U3MEPECHHUH (PU3MUECKUX BEJTUYHUH.
OO0BsicHeHHE TPUHITUTIOB ACHCTBUS U

bu6mmoreka [JOK
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KOHTYp€. AHaIorus
MEXy MEXaHUYECKUMU
U 3JIEKTPOMArHUTHBIMU
konebanusimu. Gopmyna
TomcoHna. 3akoH
COXpaHEHHUsI SHEPTUU B
ujearbHOM
Kos1e0aTeIbHOM
KOHTYpE.
[IpencraBienue o
3aTyXarolmx
KoJeOaHusIX.
BeIHyX1€eHHBIE
MEXaHUYECKUE
kosneOaHus. PezoHanc.
BeIHyX1eHHBIE
AJIEKTPOMArHUTHBIE
Kosie0aHusl.
IlepemeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MomtHocTb
MePEMEHHOTO TOKa.
AMIUIUTYAHOE U
JIEUCTBYIOILIEE 3HAUYCHHUE
CHUJIbI TOKA U
HaIpsKEHUSL.
Tpancdopmarop.
IIpousBoactso,
nepeaayda u
notpedieHue
ANEKTPUYECKON

yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
MEPEMEHHOT0 TOKa, JTIMHUN
AIIeKTponepeay.

Pemennie pacuéTHbIX 337124 C SIBHO
3aIaHHON (PU3UIECKON MOJICIIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1, ONUCHIBAIOIINX
MEXaHUYECKUE U JIEKTPOMArHUTHHIE
KOJIeOaHUsI.

Onucanrie MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOaHUH ¢
UCTIOJIb30BaHUEM (PU3HUYECKHIX
BEJIMYMH: TIEPHO M YacTOTa
KoJieOaHui, aMIuuTyaa u ¢gasa
KoJieOaHu, 3apsij] U CHJia TOKa B
TAPMOHHYECKHX JICKTPOMATHUTHBIX
KOJICOaHUSX.

Pentenne kayecTBEHHBIX 3a/1a4 C
OIIOPOH Ha U3YYECHHBIC 3AKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIINE
MEXaHHYECKUE U JICKTPOMArHUTHBIE
KoJIeOaHusI.

Pabora B rpymnmax npu IiaHupPOBaHUH,
MPOBEJICHUH U UHTEPIIPETAINH
PE3yIbTATOB OMBITOB, M AHATTU3E
JOTIOTHUTETbHBIX HCTOYHUKOB
uH(pOpMAIIUU TIO TEME




SHEPTHUH.
DKOJIOTMYECKUE PUCKU
IIPU IIPOU3BOJICTBE
AIEKTPOIHEPIUH.
Kynbrypa
HCIIOJIb30BaHUS
AIIEKTPOIHEPIUU B
MMOBCEHEBHOM KU3HH.
TexHuueckue
YCTpOMCTBA U
MIPaKTUYECKOE
MIPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK,
TeHEPATOP MEPEMEHHOIO
TOKa, TUHUU
ANEKTpoIepesayd

2.2

Mexannueckue 1
AJIEKTPOMArHUTHBIE
BOJIHEI

MexaHn4yecKkue BOJIHBL,
yCIIOBUS
pacnpoCTpaHEHUsl.
[Tepuon. Cxopoctb
pacrnpoCcTpaHEeHUs U
JUITMHA BOJIHBI.
ITonepeunslie u
MIPOJIOJIbHBIE BOJIHBI.
Wntepdepenius u
nudpakius
MEXAHUYECKUX BOJIH.
3ByK. CKOpOCTBH 3ByKa.
I'poMKOCTE 3BYKa.
BricoTa Tona. Tem6p
3ByKa.
DJIEKTPOMAarHuTHHIE
BOJIHBI.

N3yuenue oOpa3oBaHus U
pacnpocTpaHEHUs MOMEPEYHBIX U
IIPOJOJIBHBIX BOJIH.

HabGmnronenue orpakenus
npeaoMIIeHUs, UHTep(hEepeHIuN U
TudpaKuyu MEXaHUYECKUX BOJIH.
HaGnroneHue cBsi3u rPOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMIUTUTYI0M U
4acTOTOM KoseOaHUi, 3ByKOBOT'O
pe30HaHca.

HccenenoBanue CBOUCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IIPEIOMJIEHUE, TTOJISIPU3ALINS,
nubpakus, THTeppEepeHIus.
N3yuenue ycioBUl U3ITy4eHUS
AJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOM
opueHranuu Bektopos E, B, * B
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VYcenoBus U3iydeHust
AIIEKTPOMArHUTHBIX
BOJIH. B3anmuas
OpHEHTAIUsI BEKTOPOB
E,B,"B
AIIEKTPOMArHUTHOM
BOJIHE.

CaoiicTBa
AIIEKTPOMArHUTHBIX
BOJIH: OTpaKe€HHE,
IIPEIOMIIEHUE,
MOJIIpU3aIus,
Tudpaknus,
uHTEephepeHITUS.
CxopocTh
AIIEKTPOMArHUTHBIX
BOJIH.

[Txamna
AIIEKTPOMArHUTHBIX
BOJH. [I[pumenenune
AIIEKTPOMArHUTHBIX

BOJIH B TCXHUKC U 6I>ITy.

[TpuHIMIIBI paIHOCBA3U
U TCICBHACHHS.
Pannosokamust.
DNIEKTPOMarHUTHOE
3arps3HEHUE
OKPYXKAarOILEH CpPeIbl.
Texanueckne
YCTpOICTBA U
MPaKTUYECKOe
MPUMEHEHHUE:
MY3bIKaJIbHbIE
WHCTPYMEHTBHI,

JJIEKTPOMArHUTHOM BosHe. M3yueHue
MPUMEHEHHUS AIEKTPOMArHUTHBIX BOJH
B TEXHHKE H OBITY.

OOBbsiCHEHNE TPUHITUIIOB JICUCTBUS U
yCIIOBUI 06€3011acCHOT0 NPUMEHEHHUS
MY3BIKQIBHBIX HHCTPYMEHTOB,
YJIBTPA3BYKOBOW TMArHOCTHKH B
TEXHUKE U MEJIULIUHE, pajapa,
paIuonpruEMHHUKA, TEIEBA30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenre pacuéTHBIX M KAYECTBEHHBIX
3a/1a4 C ONOPOU HA N3yYEHHBIE 3aKOHBI
1 3aKOHOMEPHOCTH, OIKMCHIBAIOIIINE
pacnpocTpaHeHne MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYpUPOBaHHUS, HHTEPIIPETALIUU U
npecTaBiIeHus UHpOpMaLuu pu
MOJIrOTOBKE COOOIIEHU 00
MCIOJIb30BaHUU DJIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyactue B auickyccuu 00
AIIEKTPOMArHUTHOM 3arpsi3HEHUHU
OKPYXKarOIEeH Cpeabl.

Pabora B rpymnmnax npu IiaHUPOBaHUH,
MPOBEJICHUH U UHTEPIIPETAINH
PE3yIbTATOB OIBITOB M aHAIN3E
JOTIOTHUTETbHBIX HCTOYHUKOB
nH(popManuu 1Mo Teme




yJIbTPa3ByKOBast
JIMarHOCTHKA B TEXHHUKE
Y MEIULMHE, pajap, U
paIMOTIPUEMHUIK,
TEJIEBU30p, aHTEHHa,
tenedon, CBU-neun

2.3

Onruka

10

I'eomeTpuueckas
OITHKA.
IIpssmonuHeiHOE
pacnpoCTpaHEHUE CBETA
B OZJHOPOJHOU cpee.
JIyu cBera. ToueuHslit
HCTOYHUK CBETA.
OtpakeHue cBera.
3aKOHBI OTpaKEHUs
cseta. [locTtpoenue
n300pakeHui B
IUIOCKOM 3€pKalie.
IIpenomnenue ceera.
3aKOHBI IPEJIOMIICHUS
cBeTa. AOCOIIIOTHBIN
IIOKa3aTeb
npesnomienus. [lonnoe
BHYTPEHHEE OTPaKEHUE.
IIpenenbHbIN yrou
[IOJIHOTO BHYTPEHHETO
OTpaKEeHHS.

Hucnepcus csera.
CJ10KHBIN COCTaB
oemoro cera. LBer.
Colwuparomue u
pacceuBaroIIye JTUH3bI.
Tonkas nuH3a.
@OKYCHOE PaCCTOSIHUE U

N3yuenue sABICHUS IOJTHOTO
BHYTPEHHEI0 OTPa)KE€HUs, €ro
IIPUMEHEHHUs B CBeTOBOIE. M3yuenue
MOJIEJIEH MUKPOCKOIIA, TEIECKOMaA.
[Tonyyenue cnekTpa ¢ IOMOIIBIO
HPU3MBI U AU(PPAKIUOHHON PEHIETKH.
W3mepenue nokasaresns nIpeaoMICHUs
CTEKJIA.

HccnenoBanue cBOMCTB N300paskeHUM
B JIMH3aX.

OObsicHeHHEe NPUHIIMUIIOB JIEHCTBUS U
yCIIOBUM 0€3011acCHOr0 MPUMEHEHUS
OYKOB, JIyIIbl, poTOAIIIApATA,
MIPOEKIIMOHHOIO armnapara,
MHUKPOCKOIIA, TEJIECKOIA, BOJJOKOHHOM
ONTUKH, TU(PPAKITUOHHON pEemIETKH,
MOJIAPOUIA.

Pemenue pacuéTHbIX 3a71a4 C SIBHO
3aJJaHHOM (PU3MUECKON MOJIENBIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
(bopMys1 reOMEeTpUIECKON ONTHKH.
[TocTtpoenue u onucanue
n300pakeHHs, CO3/1aBa€MOr0 TNIOCKUM
3€pKajgoM, TOHKOW JIMH30M.
Paccmorpenue npenenos
IIPUMEHUMOCTH I€OMETPHUIECKON
ONTHKH.

bu6mmoreka [JOK
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ONTHYECKas Cuja
TOHKOM JIMH3BI.
ITocTpoenue
N300pakeHUI B
CcOOMpaIIKX U

pacc€uBarOIMX JTWH3aXxX.

®opmyJiia TOHKOM
JIMH3BL. Y BEIUYCHHUE,
JaBa€MO€ JTMH30M.
[Ipenenst
PUMEHUMOCTH
reoMeTpUUYECKON
OINTHUKH.

BonHoBas ontuka.
WnTepdepennus cera.
KorepenTHsie
HCTOYHUKH.

YcnoBust HaOMOACHUS
MaKCHMYyMOB U
MUHUMYMOB

B UHTEP(PEPEHIIMOHHOMN
KapTHHE OT IBYX
cuH(pa3HbIX
KOT'€pEHTHBIX
HMCTOYHUKOB.
Judpakuus ceera.
JudpakuuonHas
peleérka. Y cinoBue
HaOJII01eHUS TIIaBHBIX
MaKCHMYMOB IIpU
naJeHuN
MOHOXPOMaTHUYECKOTO
CBETa Ha

Pacnio3naBanue QuU3NYeCKuX sIBICHUIN
B OIIBITaX U OKPYXKAIOIIEH KU3HU:
MPSIMOJIMHEHHOE paclpoCTpaHEeHKE
CBeTa, OTpaXKEHUE, MPEIIOMIICHHUE,
uHTepdepeHIus, Tuhpakiuus 1
MOJIIpU3aIUsl CBETa, JUCIIEPCHUsl CBETA.
N3yuenune ycrnoBuii HaOIHOIEHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHOMN KapTUHE OT JBYX
cuH(pa3HBIX KOTePEHTHBIX
HUCTOYHUKOB.

YcnoBue HaOIIOIEHUS TTIaBHBIX
MaKCUMYMOB TIPH MaJICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
Iu(paKkIIMOHHYIO PEIIETKY. AHAIN3
ONTHUYECKUX SIBIICHUM C
MCIIOJIb30BaHNEM 3aKOHOB: 3aKOH
MPSIMOJIMHEIHOTO PacTIPOCTPAHECHHUS
CBE€Ta, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEIOMJICHHS CBETA.
Onucanue ONTUYECKUX SBJICHUM C
UCIOJIb30BaHNEM (PU3UUYECKUX
BENTMYHUH: (DOKYCHOE pACCTOSTHUE U
ONTHYECKasi CUJjIa JINH3BI




TU(PPaKIUOHHYIO
pemérky. [lonspusarnms
CBeTa.

TexHuueckue
YCTpOMCTBA U
MPAKTHYECKOe
IIPUMEHEHHUE: OUKH,
nyna, ¢poToanmnapar,
MPOEKIIMOHHBII
amnmnapar, MHKPOCKOII,
TEJIECKOII, BOJIOKOHHAs
OTTHKA,
T(ppaKInOHHAS
peméTKa, IoJIsPon]

Hroro no pazneny
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Pasnea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI
31 CIeIMaIbHON
" | Teopun

OTHOCHUTCIBHOCTHU

I'pannns
MPUMEHUMOCTH
KJIACCHYECKON
MexaHukH. [loctynarsl
CIIEMAJILHON TEOpUU
OTHOCHUTEJIBHOCTH:
WHBAPUAHTHOCTh
MOAYJISl CKOPOCTH CBETA
B BaKyyMe€, IPUHIIUII
OTHOCHUTEJIBHOCTH
OWHIITENHA.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHU U
COKpAILCHUE JINHBI

Pentenne kayecTBEHHBIX 3a/1a4 C
OIOPOI HAa U3YUYEHHBIE MTOCTYJIAThI
CTO.

Hcnonp3oBanne nHGPOPMAIIMOHHBIX
TEXHOJIOTHH JIJIST TTIONCKA,
CTPYKTYPUPOBaAHUS, HHTEPIPETALIUN U
MpeACTaBICHUS HHHOPMAITIHU TIPH
MOATOTOBKE COOOIIEHU O TpaHUIIaX
MIPUMEHUMOCTH KJIACCUYECKOI
MexaHuku u ocHoBax CTO

bu6mmorexa [IOK
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OHeprus U UMIYJbC
PEIATUBUCTCKOMN
yacTulbl. CBS3b MaCChI
C DHEprueu u
UMITYJIECOM
PEIAATUBUCTCKOMN
YacTULIbI. DHEPIUs
MIOKOSL.

Uroro no pazneny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
®otonbl. Dopmyna Hab6mronenue dhorosrddekra Ha
[1nanka cBsi3u PHEPTUM | YCTAHOBKE C IIMHKOBOM ILIACTUHOM.
¢dotona ¢ ero yactoroid. | MccnenoBanue 3akOHOB BHEITHETO
DHEprus ¥ UMITYJIbC dboTtorddekra.
¢dbotona. OTKpbITHE U OO0BsicHeHHE OCHOBHBIX TTPUHITUTIOB
HCCIIEIOBAHUE JIEHCTBHSI TEXHUYECKHUX YCTPOMUCTB,
dboTtorddexra. OnbIThHI TaKuX Kak: OTOIIEMEHT,
A.T. CronerosBa. (dboTomaTuuk, CoOTHEUHas OaTapes,
3akonbl poTtorddexra. | CBETOAMO; U YCIOBUM UX

41 DeMeHTbI 5 VYpaBHeHue DifHITeliHA | O€30MaCHOTO MPUMEHEHUS B bubnuorexa [IOK

KBAHTOBOU OITUKHA

st hpotorpdekra.
«Kpacnas rpannna»
dboTtorddekra.
JlaBneHue cBerta.
Ompritel [1.H. JIeGenena.
XUMHUYECKOE IEMCTBUE
cBera. TexHuueckue
YCTpPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHUE:

MPAKTHUYECKON KU3HH.

Pemenue pacuéTHbIX 3a71a4 C SIBHO
3aIaHHON (PU3UIECKOIN MOJIETIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMys1 KBAHTOBOMN OITHKHU.

Pemenne kauecTBEHHBIX 3a7a4 C
ONOpPOH HA U3YYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OITHUKH.
PacrnioznaBanue pu3nyuecKux sSBICHUIN
B y4eOHBIX OIBITAX:
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(hOTORIIEMEHT,
boToaaTUMK, CONTHEUHAS
OaTapest, CBETO IO/

¢doroanexTpuueckuit apdexr,
CBETOBOE J[aBJICHHE.

Onucanne U3y4eHHBIX KBAHTOBBIX
SIBJIEHUW W MPOLIECCOB C
UCTIOJIb30BaHUEM (PHU3MUECKHIX
BEJIMYMH: CKOPOCTb
QJICKTPOMArdMTHBIX BOJIH, JJIMHA
BOJIHBI M1 4aCTOTa CBCTA, DHCPIUs U
UMIYJIbC GOTOHA

4.2

Crtpoenue atoma

Mogens aToMa
Tomcona. OnbIThI
Pezepdopaa o
paccesiHUIO a-4acCTull.
[InanerapHas Mozenb
aroma. [Toctynarsl
Bbopa.

N3nyuenne n
norjouieHre GoToHoOB
IIpU [IEPEX0/I€ aTOMa C
OJIHOTO YPOBHS DHEPTUHU
Ha Jpyrou. Buasl
cnekTpoB. CriekTp
YPOBHEW SHEPTUU aTOMaA
BOZIOpPOAA.

BosHOBBIE CBOMCTBA
yacTull. BonHsl e
bpoinns.
KopnyckynspHo-
BOJIHOBOM JTyaJlu3M.
CnoHrtaHHOE U
BBIHYKJICHHOE

Wzyuenue monenu onsita Pesepdopaa.

[IpoBeneHue 3KCepuMeHTa 1O
HAOII0ICHUIO JTMHEWYATOrO CIEKTpa.
Onenka abCONIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
WU3MEPEHHUI (PU3NUECKUX BEJTUYHUH.
Nzyuenue monenu aroma: ToMcoHa,
IJIaHETapHOW MOJIETN aToMa, MOJIETTU
aroma bopa.

W3ydeHue cuekTpa ypoBHEN IHEPTUH
aToma Bosiopoaa. O0bIcHeHNE
IIPUHIUIIOB ACUCTBUSA U YCIOBUN
0€301MacHOr0 MPUMEHEHUS
CHEKTPOCKOIIa, Jazepa, KBAaHTOBOIO
KOMIIBIOTEpA.

Penrenne kayecTBEHHBIX 3a/1a4 C
ONOpOI Ha U3YUYECHHbBIE 3aAKOHBI,
3aKOHOMEPHOCTHU M (pu3nyeckue
saBieHus 1o TeMe «CTpoeHue aTomay.
Pacnio3naBanue pu3ndecKux sBIECHUIN
B y4€OHBIX OMBITAX: BOSHUKHOBEHHE
JUHEWYATOr0 CIEKTPa U3TyUCHHUS.

bubmuorexa [JOK
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U3JIy4CHHE.
TexHuueckue
YCTpOICTBA U
MPAKTHYECKOe
MIPUMEHEHHUE:
CHEKTpaJIbHBII aHaIN3
(ciexkTpockor), Jaszep,
KBAHTOBBII KOMITBIOTEP

AHaJn3 KBaHTOBBIX MPOIECCOB U
SIBJIGHUH C MCIIOIb30BAaHUEM
noctynaroB bopa

4.3

AToMHOE S1p0

DKCIEPUMEHTHI,
JIOKa3bIBAIOIIHE
CJIOHOCTBH CTPOCHUS
anpa. OTKpbITHE
PaMOaKTUBHOCTH.
Omnpitel Pezepdopaa no
OIPEEIICHUIO COCTaBa
PaaOAKTUBHOIO
n3nydeHusi. CBoricTa
anb(da-, 6era-, ramma-
u3nydenus. Bnusaue
PaIMOaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
OTKpbITHE IPOTOHA U
HelTpoHa. HykimonHas
MoJensb aapa I’
eilzenOepra-lBaneHko.
3apsn sapa. MaccoBoe
qucio axapa. M3orTomnst.
Anbda-pacna.
DJIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-
pacman. I amma-

N3yuenune sKCriepuMeHTOB,
JTIOKa3BIBAIOIIUX CII0)KHOCTh CTPOCHHS
aTOMHOTO s1/1pa.

HccnenoBanue TpeKoB 4acTull (110
roToBbIM (hoTorpadusm). M3yuenne
SIIEPHBIX CUJI, SIZICPHBIX PEaKIIUii
CHHTE3a U pacrnaja, TepMOSIEPHOTO
CUHTE3a.

N3ydenune HykiioHHOW Mozienu saapa [’
eilzenOepra-lBaneHko.

OObsicHeHHE yCTPOICTBA U
MIPUMEHEHHUS I03UMETPA, KaMephbl
Bunbcona, ssgepHoro peakropa,
aTOMHOW OOMOBI.

Pemenue 3agad ¢ onopoit Ha
MOJIyYeHHBIE 3HaHUS, B T.4. O 3apsijie U
MaccOBOM YHCIIE spa.
Pacno3naBanue Gpu3ndecKkux siBIEHUN
B YUE€OHBIX OIBITAX U B OKPYKAIOIIEH
KU3HH: €CTECTBEHHAS U
HCKYCCTBEHHAs! PaINOAKTHBHOCTD.
OnucaHue KBaHTOBBIX SIBJIEHUM U
MIPOLIECCOB C UCIOIb30BAHUEM

bu6mmoreka [JOK
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U3JIydeHHe. 3aKoH
pazoaKTUBHOTO
pacmaja.

DOHeprus CBs3u
HYKJIOHOB B siJIpe€.
Snepubie cuibl. Jledekr
Macchl Apa.

SlnepHbie peakiuu.
Jenenue u cuHTE3 SIIIEP.
SnepHslii peakTop.
TepMosiiepHBIiA CHHTES.
[TpoGnemsl 1
MEPCIIEKTUBBI SIACPHOMN
SHEPTEeTUKHU.
DKOJIOTHYECKUE
ACIIEKTHI SIICPHOU
OSHEPTETUKH.
DneMeHTapHbIe
yacTulibl. OTKpbITHE
MO3UTPOHA.

MeTtoapl HAOJIIOAEHUS U
perucTpanuu
AJIEMEHTAPHBIX YaCTHII.
dyH/1aMeHTaJIbHbIE
B3aUMO/ICHCTBUSI.
EnunctBo dusnueckoit
KapTUHBI MUDA.
TexHuueckue
YCTpPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE: TO3UMETD,
Kamepa BuibcoHa,

(U3HYECKUX BEIIMYMH: TIEPUO/T
rmoJtypacmaja, SHEPTHsl CBS3H aTOMHBIX
snep, neexT Macchl spa.

AHanu3 npoueccoB U SBJICHUH C
HCIIOJIb30BAHMEM 3aKOHOB H
MOCTYJIATOB: 3aKOH COXPaHCHUS
ANEKTPUIECKOTO 3apsi/ia, 3aKOH
COXpaHEHHsI MAaCCOBOT0 YHMCIIa,
noctynatel bopa, 3akoH
PaaMOaKTUBHOIO pacnajia.

Yyactue B paboTe Kpyrioro croia
«DyH1aMeHTaIbHbIE B3aUMOICHCTBHUS.
EnunctBO Qusnueckoil’ KapTUHBI
MHpPay.

Hcnonp3oBanne HHPOPMAIIMOHHBIX
TEXHOJIOTHH JJIsI TIOUCKA,
CTPYKTYpPUPOBaHUS, UHTEPIIPETALNU U
MpeACTaBICHUS HHGOPMAITIHU TIPU
IMOJATOTOBKE COOOIIEHUH O
MIPUMEHEHUHU 3aKOHOB KBAHTOBOM
(bU3HUKHN B TEXHUKE U TEXHOJOTHUSX,
AKOJIOTUYECKHUX ACMEKTaxX sIePHOU
SHEPTETUKHU




SJIEPHBIN pEaKTop,
aToMHasa OoMOa

Hroro no pazneny
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Paznea 5. JIEMEHTBI ACTPO

HOMUU U ACTPODPU3UKU

5.1

DJIeMEHThI
aCTPOHOMUU U
acTpopU3UKH

OTanel pa3BUTHUSA
aCTPOHOMHUHU.
[Ipuknagnoe n
MHPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMUH.
Bun 3Bé3nHoro Heba.
Co3sBes3nusi, sipKue
3BE3MbI, INIAHETHI, X
BUIMMOE JIBHKEHUE.
ConHe4yHast cucTEMa.
Comnnne. CoiHeuHas
aKTUBHOCTE. VICTOUYHUK
sHepruu CoJHIA U
3BE311. 3BE3 MBI, HX
OCHOBHEIC
XapaKTEePUCTUKU.
Hwuarpamma
«CTEKTPAJIbHBIN KJIACC -
CBETHUMOCTEY». 3BE3/IBI
rJIaBHOM
MOCIIEJOBATEIHLHOCTH.
3aBHCUMOCTh «Macca -
CBETUMOCTEY JIJIS 3BE3 ]I
rJIaBHOM
MOCIIEJOBATEIIHLHOCTH.
BuyrpenHee ctpoeHue

[Toaroroska cooOmeHut 00 ramnax
Pa3BUTHS aCTPOHOMUH, O MPUKIIATHOM
Y MUPOBO33PEHUYECKOM 3HAYEHUU
aCTPOHOMUH, O METOJAX MOJYyUYEHUS
Hay4HbIX ACTPOHOMHYECKUX 3HAHUU,
OTKPBITHSIX B COBPEMEHHOM
aACTPOHOMHUHU.

N3yueHnue coBpeMEeHHBIX
IIPEACTABICHUH O IPOUCXOKACHUU U
sposrrori CoJTHITa U 3BE3 L.

N3ydeHue TUIIOB rajlakTHK,
paauorajakTUK U KBa3apoB. M3yueHue
JIBIDKEHUS HEOCCHBIX TEJ, DBOIIOIUN
3BE31 U BeenmenHoi, mpoueccos,
MPOUCXOASAIINX B 3BE3AaX, B 3BE3/IHBIX
CHCTEeMaX, B MEKTaJlaKTUIEeCKOU
cpelie, MacluTabHOM CTPYKTYpPBI
Bceenennoit'. O0bsicHEHHE
pacmpenus BeeieHHOM Ha OCHOBE
3akoHa Xa00ia.

[ToaroroBka Kk 00CYXICHUIO
HEPEeILIEHHBIX MPOOIEM aCTPOHOMUH.
[IpoBenenue HaOIIOACHMIA
HEBOOPYXKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUTsl ONIpEeAeIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c



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

3B&311. COBpEMEHHbIE
MIPEICTABIICHUS O
MIPOUCXOKICHUH U
sBosmonnu ConHua u
3BE3]1. DTallbl )KU3HU
3BE3I.

Muineunsii [1yTh - Hama
lNanaktuka. [Tonoxenue
u asuxenue CoiHia B
lNanaktuke. Tunbt
TaJIaKTHUK.
Panuoranaktuku u
KBazapel. YEpHbIE ABIPBI
B sJIpax rajakTUK.
Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xa06ma. Pa3z6eranue
ranakTuk. Teopus
Bospmioro B3peIBa.
PennkroBoe u3nydeHue.
MacmrabHasi CTpykTypa
Bcenennoi.
MeraranakTuka.
Hepeménnsie
pOoOJIEMbI ACTPOHOMUH

[IOJIO)KEHHUA HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIyMapHus U
SIPKHE 3BE3BI.

[TpoBeneHne HAOIIOICHUI B TEIECKOIT
Jlynsl, mianet, Mneunoro IlyTu.
YyacTue B AUCKYCCUU O HEPEIICHHBIX
npo0jeMax aCTpOHOMUU

Hroro no pazneny
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Pa3zpnen 6. OBOBIHIAIOIIEE IIOBTOPEHUE

6.1

Oo6o61aromiee
MOBTOPEHUE

4

O060061eHNE U
CUCTEMATHU3ALUS

VYyacTtue B JUCKYCCHH O PO (PU3NKH
¥ aCTPOHOMUU B Pa3IMYHBIX cepax

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c



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

COJIepXKaHusl pa3/eioB
Kypca «MexaHuKay,
«MonekynspHas pu3nKa
1 TEPMOJIMHAMHKA,
«INEKTPOIUHAMHKAY,
«KonebaHus 1 BOIHBI»,
«OCHOBEI CcIIELIUATIBHON
TEOPUH
OTHOCUTEIIEHOCTHY,
«KBanTOBas pusnkay,
«DIIEMEHTBI
aCTPOHOMUU U
actpoduzuxu». Poin
(U3HUKN U aCTPOHOMUH B
3KOHOMHUYECKOH,
TEXHOJIOTHYCCKOH,
COLIMAJIbHOM U
TUYECKOH cepax
JIeITEIIHHOCTH YeI0BEKa,
POJIb U MECTO (PU3UKU U
aCTPOHOMUH B
COBPEMEHHON HAy4YHOUN
KapTUHE MHUPA,
3Ha4YCHUE
OIMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH,
OOBSICHUTEIIHLHON U
MPOTHOCTUYECKOM
byHKUINH PU3NIECKOM
TEOPHH, POJIb
¢du3nveckoil Teopun B
dbopmupoBaHUU

JICSATCIIbHOCTH YEJIOBEKaA.

[Toaroroska cooOILIEHUN O MECTE
(bU3UYECKON KapTUHBI MUPA B PSATY
COBPEMEHHBIX MPECTABICHUN O
MIPUPOJIE.

BrinonnHeHne yueOHbBIX 3aaHUH,
JIEMOHCTPHUPYIOLIUX OCBOCHHE
OCHOBHBIX TTOHATUH, PU3HUECKUX
BEJIMYMH U 3aKOHOB Kypca pu3uku 10-
11 xnaccoB




IIPEACTABICHUH O
(bu3nveckoil KapTHHE
MUpa, MECTO
(bu3nUeCcKOil KapTHHBI
MHpa B 001IeM psaay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPECTaBICHUN O
pUpoJIe

Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE

KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME




CITIOCOBbI OHEHKHA JOCTUXEHUA YHAIIUMHUCA
IHJIAHUPYEMBIX PE3YJIbTATOB

Kpumepuu oyenusanus ycmmnvlx 0meemos yuauuxcs

OTMeTKa «5»: ¢ ydyamuiicss OOHApY)KHWBAcT MPABHILHOE MOHUMaHWE (DU3MYECKOH CYIIHOCTH
paccMaTpUBAGMbIX SIBICHHA W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH, JAeT TOYHOE OMpEacsicHHE U
HCTOJIKOBAHHE OCHOBHBIX TIOHSTHI, 3aKOHOB, TEOPHIA, @ TAK)KE BEPHOE ONpeIe/icHNEe PU3MISCKUX BETUUUH,
UX €IMHHI] U CIIOCOO0B U3MEPCHUS,

*  MPaBUJIBHO BBIMOJIHACT YSPTEXKH, CXEMBI M TPa(GUKH, COMYTCTBYIOIIUE OTBETY;

*  CTPOWT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXIAET PACCKa3 CBOMMHU MPUMEPAMH, YMEET
MPUMEHSTh 3HAHUS B HOBOW CHTYAI[MH [IPU BBITTOJHEHHH MTPAKTUICCKUX 3aIaHuUi;

* MOXET YCTAaHOBUTH CBSI3b MEXKIY H3y4aeMbIMH M paHee H3YYCHHBIMH B Kypce (QU3HKH
BOITPOCAMH, & TAKXKE C MATEPUAIOM, YCBOCHHBIM MPH U3yYESHUH JAPYTUX MPESIMETOB.

OTMeTKa «4»: - CTAaBUTCA, €CIIM OTBET YAOBICTBOPSET OCHOBHBIM TPEOOBAHMAM K OTBETY Ha
OTMETKY «5», HO B HEM HE UCIIOJIb3YIOTCS COOCTBEHHBIH TUTaH pacckasa, CBOM MPUMEPBI, HE TIPUMEHSIOTCS
3HAHMS B HOBOW CHUTYaIlMH, HET CBSI3M C PaHEe M3YYCHHBIM MAaTEPHAIOM U MAaTEPHAIOM, YCBOCHHBIM MPH
U3YYEHHUHU JIPYTUX MPEIMETOB.

OTtmeTKa «3»: - CTABUTCS, €CIIU OOJIBINAS YaCTh OTBETA YIOBICTBOPSET TPECOOBAHUAM K OTBETY Ha
OTMETKY «4», HO 0OHApPYKHUBAIOTCS OT/ICIIbHBIC TPOOEITBI, HE MPEMATCTBYIOIINE TATbHEHIIIEMY YCBOCHHUIO
OPOrPaMMHOTO MaTepHaja; ydJalluicsl YMEeeT MPUMEHSTh MOJTYYCHHBIC 3HAHUS MPH PEIICHUU MPOCTHIX
3a7a4 C MCIOJB30BAHHEM TOTOBBIX (OPMYJ, HO 3aTPYAHSETCS TNPH PEIICHHH 3aaa4, TPEeOYIOMIHNX
npeoOpaszoBanue Gopmyir.

OTtMeTKa «2»: - CTAaBUTCS B TOM CJIy4ae, €CJIM YYalllUics He OBJIa/Ie)I OCHOBHBIMHU 3HAHHSMH U
YMCHHAMHU B COOTBETCTBHU C Tpe6OBaHI/ISIMI/I IIporpaMmal.

Kpumepuu ouenusanus pe3yibmamos 6bInoAHeHUs 1AOOPAMOPHOU padombl

OTtmeTka «5»: yyamuiics BHIIONHSET paboTy B HMOJIHOM 00BbeMe ¢ cOOI0IEHHEM HEOOXOIUMOMN
MOCIEIOBATEILHOCTH TIPOBEICHUS OIBITOB U U3MEPCHUIA,

*  CaMOCTOSITETIbHO M PAIMOHAILHO MOHTHPYET HEO0XOIUMOE OO0OpYy/OBAHUE, BCE OIBITHI
MIPOBOJIUT B YCIIOBUSAX U PEKUMaX, 00SCICUNBAIONINX TI0JIYYCHUE BEPHBIX PE3YJIbTaTOB U BHIBOJIOB;

* coOmogaer TpeOoBaHMS OE30MACHOCTH TPYIa;

* B OTYETE MPABHJIBHO M aKKYPaTHO JIEJIAeT BCE 3aMUCH, TAOIHIIBI, PUCYHKH, YEPTEKH, TpaduKy,
BBIUHCIICHUS;

*  (0e3 ommMOOK MPOBOAUT aHANU3 TorpenrHocTeit (s 8-10 kmaccos).

OTMeTKa «4»: BBINOJHEHBI TPEOOBAHUS K OICHKE «5», HO YYEHHUK JOMYCTHJI HEAOYETHI WU
HEerpyOble OMMOKH.

OtMeTKka «3»: pe3ynabTaT BBHINOJIHEHHOW YacTH TAKOB, YTO MO3BOJISET IONYYUTH MpPaBUILHBIE
BBIBOJIBI, HO B XOJI¢ MPOBEICHUS OMBITA U U3MEPECHUI ObUIH JOMYIIEHBI OIIUOKH.

OTMeTKa «2»: pe3yJbTaThl HE MO3BOJISIOT MOJYYUTh MTPABWIBHBIX BBIBOJOB; OIBITHI, U3MEPEHHUS,
BBIYUCIICHHSI, HAOIOICHUS TPOU3BOUITUCH HEBEPHO.

Bo Bcex cimydasx orieHKa CHIDKAETCS, €CITH YICHUK He co0Irro1an TpeOoBaHmil 0€301acHOCTH TPY/Ia.

Kpumepuu ouenueanus nUcbMeHHBIX KOHMPOTbHBIX padom (yYumvléaemcs, KaKyl 4dachib
Ppadomvl yueHuK 6bINOIHUT)

10-11 xmaccenl

OT™MeTKH :

«3»: - BEITIOJTHEHHI JIBa 3a/IaHUS TIEPBOTO YPOBHS (10T OYKBOH «a»)

«4»: - BBITIOJIHEHBI TPH 3aaHUS TIEPBOTO YPOBHS

«5»: - BBITIOJTHEHBI TPH 33JaHUS TIEPBOTO YPOBHS U OJTHO 3aJ]aHKE BTOPOTO YPOBHS

Kpumepuu oyenusanus ymenuit peuiamsp pacuemnsvie 3a0auu

OTMeTKa «5» - B JIOTMYECKOM PACCYXKIACHMM W PEHICHHMM HET OMIMOOK, 3ajada pelicHa
paIMOHAIBHBIM CITOCOOOM.

OTMeTKa «4» - B JIOTHYECKOM PACCYXIICHUHU U PEIICHUH HET CYIIIECTBEHHBIX OIMOOK, HO 3a/1a4a
pelieHa HepalluOHAIBHBIM CIIOCOOOM WITH JIOIYIIEHO He 0oJiee IBYX HECYIIECCTBEHHBIX OITHOOK.

OtmeTKa «3» - B IOTHYECKOM PaCcCyKICHUU HET CYIECTBEHHBIX OIIMOOK, HO JIOMYIIeHA
CYIIIECTBEHHAS OIMOKA B MATEMAaTHYCCKHUX pacyeTax.

OTMeTKa «2» - UMEIOTCS CYIIIECTBEHHBIC ONMTUOKY B JIOTHYESCKOM PACCYKICHUU U B PEIICHHUM.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
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