MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii od1acTu
AaMuHHCTpanus ropoackoro okpyra Camapa

MBOY Ilxkoxaa Ne 91 r.o.Camapa

PACCMOTPEHO ITPOBEPEHO YTBEPXJIAIO
Ha 3aceganuud MO yuurtenei 3aMmecTuTens qupekTopa no YBP Hupexrop MBOYVY IlIxomnsr Ne 91
€CTECTEHHO-MaTEeMaTHIECKOTO /Yepkamuna O.A. r.o.Camapa
[UKJIA 30 aBrycra 2023 /Crauenko H.U.
Pykosoaurens MO Moanvcan: Hapexag uleaneBisa-ox 00-06 or

CraljeHko 30.08.2023 r
DN: C=RU, OU=[upekTop,

O=MBOY wkona N2 91r.o.

Camapa, CN=Hagexaa

MBaHoBHa CTaleHKo,

HIKOJIA 91 E MOU91@yandex.ru

Hata: 2024-01-29 23:02:43

MOJAEJBbHAA CUHXPOHU3NPOBAHHAS

/Huxutuna 10.A.
IIpotokon Ne 1 ot 30.08.2023 r

PABOYAS ITPOT'PAMMA

(ID 2113158)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

(ID 2113865)

yueOHoro npeamera «Pusuka. Yriyo0aéHHbIN yPOBEHb)»

st ooygaromuxest 10-11 kmaccoB

Camapa 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOT0 U YryOJIe€HHOTO YPOBHS Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHHs pa3paboTaHa Ha OCHOBE TOJIOKEHHUH U TpeOOBaHUHN K
pe3yapTaTaM OCBOCHHS OCHOBHOM 00pa30BaTebHOM MPOrpaMMBbl, TPEICTaBICHHBIX
B ®I'OC COO, a Taxxke ¢ yuéTtoMm QenepalibHOI paboueil MporpaMMbl BOCIIUTAHUS
Y KOHLEIIUU TpernoaaBaHusi yueOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcs 10—11 kiaccoB npu 00yueHun
ux (Qusuke Ha 06a30BOM (YrJIyOJICHHOM) YpPOBHE Ha OCHOBE CHCTEMHO-
JesATeNIbHOCTHOTO nojaxona. [IporpamMma no ¢usuke cOOTBETCTBYET TPEOOBAHUSAM
OI'OC COO x muaHUpPyEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEAMETHBIM
pe3ynbrataM OOy4Y€HHs, a TakKe€ YYHUTHIBAET HEOOXOAMMOCTh pealn3aluuu
MEXIPEIMETHBIX CBsI3ed  (U3MKM C  €CTECTBEHHO-HAyYHBIMH  Y4YEOHBIMU
npeaMeramu. B Heill onpenenstoTcs OCHOBHBIE 1I€JIM U3y4eHUs! (PU3UKK Ha yPOBHE
cpenHero o6Omero oOpa3oBaHMs, IJIAaHUPYEMbIE pe3ylbTaThl OCBOEHHUS Kypca
(GU3MKK: JMYHOCTHBIE, METanpeIMETHbe, NpeaMeTHble (Ha 0a30BOM 51
yTIIyOJICHHOM YPOBHE).

[TporpamMma 1o pusmke BKIIOYAET:

e IUIAHMpPYEMbIE pe3yJbTaThl OCBOCHHMsS Kypca (QU3MKM Ha 0a30BOM W
yIiIyOJIEHHOM YPOBHE, B TOM 4YHMCII€ MPEAMETHbBIE PE3yNbTaThl 1O rojaM
oOyueHus;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOJIbI, BHICTyMas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaa B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHUHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEMH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npUMeHeHHe (U3WYECKUX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(u3MKK BHOCUT OCHOBHOM BKJIaJl B (POPMHUpPOBAHUE €CTECTBEHHO-HAYYHOMN KapTHUHBI
Mupa oOyvarommuxcs, B (opMHpOBaHHE YMEHUN MPUMEHSTh HAYYHBIH METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUIMA.

B ocHOBY Kypca Qpu3uKu 11l ypOBHS CPEIHET0 00111ero 00pa3oBaHusI OJIOKEH
pAI Uaer, KOTOPbIE MOKHO PACCMATPUBATh KAK MIPUHLIUIBI €M0 OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoiaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKMX NPWIOKEHUN H3yYCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKXe OO0CYXIACHUS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peallu3yeTcsl Mpexae
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX paboT, KOTOPBIE B IpOrpamme
no (usuke 0ObETWHEHBI B OOIIMI CIMUCOK YYEHWYECKUX MPAKTHYECKUX pPaboT.
Boigenenrie B yka3zaHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
ITOCTAHOBKY OIIBITOB IT0 IPOBEPKE MPETIOKEHHBIX TUIIOTES.

bosnplioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
[Ipu 5TOM 111 pacy€THBIX 3a/1a4 PUOPUTETOM SIBJISAIOTCS 3a1a4y C SBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HU3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasferna Kypca, TaK M MHTEIpUpPYs 3HAHUSA U3
pa3HbIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SBJISIIOTCS 3aIaHUS Ha



OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SBIICHUA M TPOIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieyeHnt0 y4yeOHOro Ipoiiecca 0a30BbIM W YIIIyOJICHHBIM YPOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
npeaMeTHoro kabunera ¢pus3nku. B kaOuHeTe GU3MKHU TOHKHO OBITH HEOOXOAUMOE
JabopaTopHoe OOOpyAOBaHUE i BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMe IO
bu3MKe yUSeHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIECCOB, OMIUPHUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIGKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE [U(POBBIX J1aA0OpPATOPHUIA.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pPa30BAHUHU SBIISFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAbHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pOMM (PU3UKK JJI1 PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXKHBIX  chepax  Oymymiei
po(hecCHOHATEHOM e TEIIbHOCTH, CBA3AHHBIX C (PU3MKOMU, TIOATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTrxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TPHOOPETEHUE CUCTEMBI 3HAHU 00 00X (PU3NIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e (opmMupoBaHue yMEHHI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH

e pa3BuTHME WUHTEpeca K cdepam nNpodecCUOHATBHOU JeSTENbHOCTH,
CBSI3aHHOM ¢ (PU3UKOM.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 gacoB (2 yaca B HEJICITIO).

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusnka» Ha YpOBHE CpEAHEro OOLIEero
oOpa3zoBaHus BbIOMpaeTcs OOYyYarOUUMUCS, IUIAHUPYIOLIMMU TPOJOHKEHHE
0o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIs,

Ha uzydenne puzuku (yriayO0nEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoutcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4yacoB B HENEIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMmmMe mo (¢U3MKE TMepeueHb JadopaTOpHBIX U
NPAKTHUYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUWUTENh JEaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYaJbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COIEPKXAHUE OBYYEHUA
10 KITACC

¥Yriay0JieHHblii YPOBEHD

ba3oBblil ypoBeHb

Paznen 1. Hayunblii MeTO NO3HAHUS NPUPOABI.

Pa3nes 1. HayuHblii MeTO] NO3HAHUSA MPUPOABI.

®duszuka — (QyHIaMeHTanbHas Hayka O MPHUPO/IE.
Hayunplii MeTOon TO3HAHUS W METOJbI HCCIIECTOBAHUS
(bu3nYeCcKUX SIBICHUII.

OKCepUMEHT W TEOpHsi B TIpOIECCe MO3HAHUS
npuposl. Habnrogenue u 3kCnepuMeHT B (PU3HKE.

Crmocobbl  um3MepeHus  (UBHYECKUX  BEIUYUH
(ananoroBele U UHUQPPOBBIE HU3MEPUTETBHBIE TPUOOPHI,
KOMIIBIOTEPHBIC JATYNKOBBIE CHCTEMBI).

[lorpemHocT  MU3MEPEHUN  (PU3HYECKHUX
(abcomroTHAs 1 OTHOCUTEIIbHAS ).

MopenupoBanue (HU3NYECKUX SBICHUNW U TPOIECCOB
(MaTepuanbHas Touka, abCOIIOTHO TBEPOE TEIO, UCaTbHAs
KHUJKOCTh, WICAIBHBIMN Tra3, ToueuHbId 3apsa). ['unotesa.
@uU3NYECKU  3aKOH, T'PaHMULIBI
dusnyeckas Teopusl.

Ponw 1 mecTo ¢uzuku B hopMUPOBaHUM COBPEMEHHOMN
HAyYHOW KApTUHBI MHpPA, B MPAKTUYECKOW MEATEITHHOCTH
JTIOEN.

BCINYHUH

€ro IIPUMCHHUMOCTHU.

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usznka — Hayka o npupoae. HayuHble MeTOJIbI
MO3HAHUSL OKpyXKaromero Mmupa. Ponp skcnepuMeHTa H
TEOPUU B TMPOIECCE MO3HAHUS MPUPOJBLI. DKCIEPUMEHT B
dusuke.

MopenupoBanue (pU3NYECKHUX SIBJIEHUN U IPOLIECCOB.
Hayunble runoressl. @Pusnyeckue 3aKOHbI W TEOPHH.
['panunbl npuMeHUMOCTH (HU3UYECKUX 3aKOHOB. [IpuHIMI
COOTBETCTBHS.

Ponb u mecto Gpuzuku B GOpMUPOBAHUH COBPEMEHHOMN
HAay4YHOW KapTHHBI MHPA, B MPAKTUYECKOU AECATEIBHOCTU
JIIOJIEH.

Jlemoncmpayuu

AHanoroBble U HUQPPOBBIE U3MEPUTEIbHBIE TPUOOPHI,
KOMITBIOTEPHBIC JTATUYUKH.




Yuenuueckuii
pabomwl, nPAKMUKYM.

N3mepenne cuibl TOKA W HAMpsHKCHUS B IENH
MMOCTOSTHHOTO TOKA MPHU TTOMOIIX aHAJIOTOBBIX U ITU(POBBIX
U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO C IU(poBOM abopaTopueil 1o (H3MKe.
[Tpumeps! n3mMepeHnss PU3NYECKUX BEIUYHH MPU TTOMOIITH
KOMITBIOTEPHBIX TATYNKOB.

IKcnepumernm, ﬂaﬁopamopnble

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe JBH)KCHUE. OTHOCUTENBHOCTD
MEXaHMUYECKOTO JBIKEeHUS. CucTteMa OTCUETa.

[Ipsmast u oOpaTHas 3a1a4l MEXaHUKHU.

Paanyc-BekTop MaTepuanbHON TOYKH, €0 MPOEKIUU
Ha OCU CUCTEMbI KOOpAUHAT. TpaekTopusi.

[lepememienne, cKOpocTh  (CpedHsii  CKOPOCTb,
MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTEPUAIbHON TOUYKH,
WX TPOEKIMH Ha OCH CHCTeMbl KoopauHat. ClioxeHue
MEPEMEIIEHUM U CII0)KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PABHOYCKOPEHHOE NPSMOJUHENHOE
JIBI)KEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS
Y IyTH MaT€pUAIbHONM TOYKHU OT BPEMEHH U X rpadUKHu.

CBobOomHOE  mMajeHWE.  YCKOpEHHE  CBOOOJHOTO
najgeHus. JIBWKeHHe Tena, OpPOIIEHHOro MOJ YIJIOM K

Tema 1. Kunemamurka

Mexannueckoe IBUKECHHUE. OTHOCUTENBHOCTD
MeXaHn4eckoro ABmxkenus. Cucrema orcu€ra. TpaekTopus.
[lepemenienue, CKOpoCcTh  (CpemHsii  CKOPOCTb,

MTHOBEHHAsl CKOPOCTh) U YCKOPEHHUE MaTepHAIbHOM TOYKH,
UX TPOEKIMU HAa OCH CHCTEMBbI KoopauHaT. CloxeHue
MIEPEMELIECHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSAMOJIUHEHHOE
nBrkeHue. ['paguku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPEHUSI, yTU U MEPEMENIEHN MATEPUAIBHOW TOYKHA OT
BPEMEHH.

CBoboaHOE
NaJCHUs.

KpuonunenHoe nBmxenue. J[BuxeHne MmaTepuaibHON
TOYKA 10 OKPYKHOCTH C IIOCTOSSHHOM II0 MOZYJIIO

nmajgeHue.  YCKOpEHHEe  CBOOOJHOIO




FOPU30HTY. 3aBUCUMOCTh  KOOPDAWHAT, CKOPOCTH H
YCKOPEHUSI MaTePUAIbHON TOUKH OT BPEMEHU 1 UX TPapUKH.

Kpusonunennoe npmxenue. J[BukeHne MmaTepuaibHON
TOYKH IO OKPYKHOCTHU. YTJIOBAass WU JIMHEMHAs CKOPOCTb.
[lepuon u wyactota oOpaimenus. lLleHTpocTpemuTenbHOE
(HOpMallbHOE), KacaTelbHOE (TAHMEHIUAIBHOE) U MOJIHOE
YCKOPEHNE MaTEPUAIBHON TOUKH.

TexHuyeckue  yCTpOMCTBA M TEXHOJOTHYECKHUE
IIPOLIECCHL: CIUAOMETpP, IBWKECHHE CHApsAOB, LIECIHBIC,
ecTepéHyaTble W PEMEHHBIE IIepefadyd, CKOPOCTHBIE
TUQTHL.

Jemoncmpayuu.

Mojaenb CHCTEMBI OTCuéTa,
KMHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.

Nnmoctpanys npenesnbHOro nepexoia U U3MEpPEeHue
MTHOBEHHOW CKOPOCTH.

WJLTIOCTPALIUS

[IpeoOpazoBanre JBMKEHHM €  HCIOJb30BAHHEM
MEXaHU3MOB.

[Tamenue Tem B BO3AyXe W B Pa3peKEHHOM
MIPOCTPAHCTBE.

HaOmronenue npmxeHus teaa, OpoIeHHOTo o1 yrioM
K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenne  ckopoctu
OKPYXHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

IIpu JABHKCHHNU 10

CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yacrota oOpamenus. LleHTpocTpemuTenbHOE
YCKOPEHHE.

TexHuueckue YCTPOWCTBA 51 [IPaKTUYECKOE
IPUMEHEHHUE: CIUIOMETP, IBHKECHHUE CHApPSIOB, LEIHBIE U
PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb CHCTEMBI oTCcuUéTa, WJUTIOCTpaIus
KMHEMaTUUYECKUX XapaKTEPUCTUK JBUKECHUS.

[IpeoOpa3zoBanre JBIKEHUH ¢  HMCIOJIH30BAHHUEM
MPOCTHIX MEXaHU3MOB.

[Tagenne Tenm B BO3AYXe U B Pa3peKEHHOM
MPOCTPAHCTRBE.

HaGnronenue nrxenust Teaa, OpoIeHHOro MoJ yriioM
K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJACHHUS.

HanpaBnenme  cxkopocTy mnpu  JBHKEHUHU
OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3ydyenne HEPABHOMEPHOIO JBHWKEHHMS C LEJIBIO
ONPENEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXKIY
MPOMJCHHBIMU TEJIOM 3a MOCJIEAOBATEIbHBIE PABHBIC
IIPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JIBUYKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTH.

I10

NyTSAMH,




CpaBHeHUE TTyTEN, TPACKTOPUNA, CKOPOCTEH JTBUKECHUS
OJIHOTO M TOTO K€ TeJIa B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckui aadbopamopnule
paodombwvl, nPAKMUKYM.

N3ydyeHne HEPABHOMEPHOTO JABWIKEHHS C LEJbIO
OIIPEEIIEHNS] MTHOBEHHON CKOPOCTH.

N3mepenne  yckopeHus  IpHu
PABHOYCKOPEHHOM JIBUKEHUU 10 HAKJIIOHHOM ITIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBUKEHHUU.

IKcnepumenm,

MIPSIMOJIMHEWHOM

W3mepenue  ycKOpeHHs  CBOOOJHOIO  IaJeHUs
(PEKOMEHI0BAHO UCIOJIb30BaHUE U(PPOBOI JadOpaTOpPUN).
N3yuenue JBUKEHUS Tena, OpOIIEHHOTO
ropuzoHTtanbHO.  [IpoBepka  rumore3sl O  NpSIMOM

MPONOPLIMOHAIIBHOM  3aBUCUMOCTH  MEXKJY JadbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.
N3ydenne JBMKEHUS Tela
MOCTOSIHHOM O MOJIYJII0 CKOPOCTBIO.
UccnenoBanne 3aBUCMMOCTH Tepuoaa oOparieHus
KOHMYECKOT0 MasiTHUKA OT €ro mapameTpoB.

[0 OKPYXHOCTH C

Nzyuenue OpOIIEHHOTO

TOPU30OHTAJIBHO.

JABHMOXKCHMUA TCJAa,

Tema 2. Jlunamuxa.

IlepBbii 3akoH Hprotona. MHepumanbHble CHCTEMBI
OTHOCUTEJIbHOCTHU lNanunes.
orcuéta  (ompejescHue,

OTCU€Ta. [TpuHIMI
HeunepuuanbHble  CUCTEMBI
MIPUMEPBHI).

Tema 2. /lunamuka
[Ipuauun otHocutenbHOCTH ['anmnes. IlepBbiii 3aKoH
Herorona. MHeprmanbHbie CUCTEMBI OTCUETA.




Macca tena. Cuna. [IpyHuun cyneprno3uuuu CHil.

Bropoi 3akoH HproTOHA 1151 MaTepruaIbHON TOUKHU.

Tpertuit 3axkoH HproTOHA U151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TITOTEHUS.
IPaBUTALIMOHHOW U HIHEPTHOW MacChl.

Cuta TshKecTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJIHOTO
MaJiecHus] OT BBICOTHI HAJ| MOBEPXHOCTHIO TUIAHETHI U OT
reorpaduueckoi mupoThl. [[BrkeHrEe HEOECHBIX T U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena,
JIBHKYLIETOCS C YCKOPEHUEM.

Cunma Tpenna. Cyxoe Tpenwe. Cuna TpeHHsS
CKOJILKEHUS U cuiia TpeHus nokos. KoadduimeHt tpeHus.

DKBUBAJICHTHOCTH

Cuma COIMPOTHUBJICHUS IIPU ABUKCHHUHU TCJIAa B X KUAKOCTH HUJIHU

raze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO
JBUKCHUSL.

Hasnenue. I'uapocratmueckoe npaBienue. Cuna
Apxumena.

TexHuyeckue  yCTpOMCTBA M TEXHOJIOTUYECKHUE
MPOLECChl: MOMAIIMIHUKK, JABWKEHUE HCKYCCTBEHHBIX
CITyTHUKOB.

Jemoncmpayuu.

HaGnmtonenue nBWXEHUS Tel B HHEPUUAIBHBIX U
HEUHEPLHUAIBHBIX CUCTEMAX OTCYETA.
[IpuHIIMIT OTHOCUTEIIBHOCTH.

Macca tena. Cuna. [lpuHIun Cynepno3uiuu CHIL
Bropo# 3akoH HeroToHa 111 MaTepuanbHOM TOUKH. Tpernii
3aKkoH HbIoTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BceMupHoro tsrorenus. Cuina tsoxectu. Ilepsas
KOCMHYECKAasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bunbl TpeHus (IIOKOs1, CKOJIbKEHUS, KAUEHU ).
Cuna tpenusi. Cyxoe tpeHue. Cuiia TpEHUs CKOJIbKEHUS U
cwia Tperuss mnokosa. Koapounuent tpenus. Cuna
CONPOTUBIICHUS IIPU IBM)KEHHUH TEJIA B KUAKOCTH WIIN rase.

[locTymarenpHOE W BpamlaTelIbHOE  JBHKEHUE
a0COJIIOTHO TBEPOTO Tea.

MOMEHT cuJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo
CWJIBL. Y CIIOBHSI paBHOBECHSI TBEPIOTO TENA.

TexHnueckue YCTPOMCTBA u MIPaKTUYECKOE
NPUMEHEHHUE: TOJIIUIHUKN, JIBH)KEHUE MCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepUUH.

CpaBHeHME MacC B3aUMOAECHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT Aedopmanuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U
najieHUH.




Kauenue n1ByX HUIMHIPOB WIH IAPOB PA3HOU MACCHI C
OJIMHAKOBBIM YCKOPEHHEM OTHOCHUTEJIBHO HEHMHEPUUAIBHON
CHUCTEMBI OTCYETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEITY
CUJI C IPOMU3BEICHUEM MAaCChl T€Jla HA €r0 YCKOPEHHUE B
MHEPLHUAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuJI, BO3HMKAaWOIIMX B
B3aMMOJECHUCTBUA TEN.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NTOABEME U TIAJICHUH.

[HenTpoOeKHBIE MEXaHU3MBI.

pe3ynbTaTe

CpaBHeHHE CUJT TpEeHUST TIOKOs, KAaueHUs U
CKOJIb)KECHHUS.
Yuenuueckuit ~ Ixcnepumenm,  nabopamopnvie

paoomul, RPAKMUKYM.

N3mepenne paBHOICUCTBYIOMIEH CUJI MPU JABUKECHUU
Opycka 1o HaKJIOHHOMW MJIOCKOCTH.

IIpoBepka TruIOTE36l O HE3aBUCUMOCTH BPEMEHU
IBUKEHUsI OpycKa M0 HAaKJIOHHOM IJIOCKOCTH Ha 3a/IaHHOE
PacCTOSIHHUE OT €0 MaccChl.

HccnegoBanne  3aBUCUMOCTH  CUJI  YNPYTOCTH,
BO3HUKAIOIIUX B MpPYKHMHE W PE3UMHOBOM oOpasle, OT UX
nedopMarum.

N3yueHune NBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO,
MEPEKUHYTON uepe3 JErKuil OJI0K.

CpaBHeHI/IC CUJI TPCHUA I1I0OKOA, KAUCHUS U CKOJIBKCHHA.

VYcnoBust  paBHOBecusi  TBEpAOro  Tena.  Buabl
paBHOBECHSI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

WN3yuenne  gBuwkeHus Opycka 10  HAKJIOHHOM
MJIOCKOCTH.

UccnegoBanne  3aBUCMMOCTHM  CHUJI  YIPYTOCTH,

BO3HUKAIOIINX B NPY)KHHE W PE3UHOBOM oOpasiie, OT HX
nedopMarum.

HccenenoBanue yclIoBHM paBHOBECHs TBEPAOIO Tela,
HUMEIOIIETO OCh BPaICHUS.




W3mepenue kodpduumeHta TpeHHS 10 BeIUUYHUHE
yrioBoro ko3¢ purnmenta 3aBucuMoct Frp(N).

HccnenoBanne ABWKEHHS Opycka IO HAKJIOHHON
MJIOCKOCTH C TMIEPEMEHHBIM KO3 PHUITUESHTOM TPEHUSI.

W3yuenue IBMKEHUS TPy3a HA BATy C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpmoe Teno. I[loctymarensHoe U
BpAIIATEIbHOE NBWKEHUE TBEPAOTO Tena. MOMEHT CHIIBI
OTHOCHUTENBHO ocH BpameHus. [limeuo cuibl. CnoxxeHue cum,
MIPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TskecTH Tena.

YciioBus paBHOBECUS TBEPAOIO TEA.

Ycronuusoe, HEYyCTOMYMBOE, 0e3pa3Iu4yHoe
paBHOBECHE.
TexHuyecknue  yCTpOMCTBA M TEXHOJOTMYECKHUE

MPOLIECCHI: KPOHIITEHWH, CTPOUTENIbHBIN KpPaH, pelETYaThie
KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBusi paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuu
padomwvl, NPAKMUKYM.

HccnenoBanue ycinoBuM paBHOBECHS TBEPAOTO TeEa,
HMMEIOIIETO OCh BPAILLICHMUS.

IKCcnepumenm,  1adopamopHvie

KoncTpynpoBanue KpOHIUTEMHOB W Pacyér CHUll
YIIPYTOCTH.

Tema 3. 3akonwvl coxpaneHus 6 mexaHuxe
Nmnynsc maTepuanbHOM TOUYKHM  (Tena),
MaTepUalbHbIX TOYEK.

CHUCTEMBI
Nmnynse cunbl W HU3MEHEHHE
MMITyJIbCa TEJa. 3aKOH COXPAHECHUSI UMIYJIbCa. PeakTuBHOE
JIBUYKCHUE.

Pa6ora cuiibl. MOIHOCTH CHITHI.

Kunernueckass 9sHepruss  MaTepHAIBHOU
Teopema 00 U3MEHEHUU KUHETUYECKON SHEPIHH.

[TorenunanbHasa sHeprus. [loTeHumansHas >Heprud
ynpyro nae(GopMHUpPOBAaHHOW IIPY>KUHBI.
SHEPTHS Teja BOJIM3U MMOBEPXHOCTH 3eMIIH.

[ToreHuuanbHple W HEMOTCHUUAIbHBIE CUIBI. CBA3b
paboThI
MEXaHUYECKON SHEPTUM CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUM.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue YCTpPOMCTBA 51 IIPaKTUYECKOE
IIPUMEHEHHUE: BOAOMET, KOIIEp, MPYKUHHBIA MUCTOJET,
JIBUKEHUE PAKET.

Jlemoncmpayuu

TOYKH.

IloTtenmmansuas

HCIIOTCHIIMAJIBbHBIX

CHJ C HU3MCHCHHCM




N3yueHne yCcTOMUMBOCTH TBEPAOTO TENA, UMEIOIIETO
IJIOIIA/b OTOPBI.

Tema 4. 3axonst coxpanenus 6 Mexanuke.

Nmnynse MaTepuaIbHOU TOYKH, CHCTEMBI
MaTepuaabHbIX TOUYEK. L[eHTp Macc cucTeMbl MaTEpUAIbHBIX
Touek. TeopeMa 0 IBMKEHUH LIEHTPA MacC.

Nmnynbe cuitbl 1 N3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE NBMIKCHUE.

MomeHT MMITyJIbCa MaTepuaIbHOU TOYKH.
[IpencraBienne O COXpaHEHMHM MOMEHTAa MMITyJbca B
LIEHTPaJIbHBIX TOJISX.

Pabora cuapl Ha MaJloM M Ha KOHEYHOM MEPEMEIICHUU.
['paduueckoe npeacTaBiaeHUEe pabOTHI CUITHI.

MOIIIHOCTh CHUJIBI.

Kunernueckass sHeprusi  MaTepuaJbHOW  TOYKH.
Teopema 00 HW3MEGHCHHMHM  KHHETHYECKOHW  DHEPrUHU
MAaTEPUAIbHOU TOUKHU.

I[loreHmmanbHple W HEMOTCHIMAIBLHBIC  CHIJIBI.

ITorenunanbHas sHeprus. [loreHunanbHas SHEPTUA yIpyro
nedopMUpoOBaHHON mNpyxkuHBL. [loTeHuManbHas 3Heprus
Tena B OTHOPOJHOM IrPaBUTALMOHHOM oJe.
IloreHnManbHas SHEPrus Tejla B TPABUTALMOHHOM IIOJIE
OJIHOPOJHOTO Iapa (BHYTpM | BHe 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KOCMUYECKAs! CKOPOCTb.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

[Iepexoa MOTEHIMATIBHON YHEPTUHA B KHHETUYECKYIO U
00patHo.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne abCONOTHO HEYNPYTOro yaapa ¢ HOMOUIbIO
JBYX OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsizn pabOThl CHIIBI C HU3MEHEHUEM
MEXaHMYECKOM DJHEPruM Tejla Ha IMPUMEPE PACTKEHUS
PE3UHOBOTIO KIyTa.




CBsi3b paOOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHune bepHyJUM U WII€aTbHOU KUAKOCTH KaK
CJIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOU IHEPTUU.

TexHudeckne  yCTpOMCTBA W TEXHOJOTMYECKHUE
ITPOLIECCHI: IBMKEHHUE PAKET, BOJOMET, KONEP, IPYKUHHBINA
MUCTOJIET, TUPOCKOII, (UTYPHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

N3mepenne MOIIHOCTY CHUJIBI.

N3meHenune sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3aumhbie MpEBpALLECHUS KUHETUYECKOU u
MMOTEHUIHAIIBHOW JHEPTHM IPU JEWCTBUM HA TEIO CHJIBI
TSDKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHe dHEPTUH MPU CBOOOTHOM MaJICHUH.

Yuenuueckui IKCnepumenm, JaabopamopHble
paodombwvl, NPAKMUKYM.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

N3mepenne  cWibl  TATH,  CKOPOCTH  MOJEIHU
AIIEKTPOMOOMIISI I MOIITHOCTH CHJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TeJla C UMIYJIbCOM
CHUJIBI.




HccnenoBanue coxpaHEHHUs MMITYJbCA MPU YIIPYroM
B3aUMOJIEUCTBHUH.

N3mepeHne  KHHETMYECKOM  DHEPruM  Tejna 110
TOPMO3HOMY ITyTH.
CpaBHEHHME W3MEHEHUS NOTCHIHMAIBHOM SHEPrUU

HPYXUHBI C pabOTOM CUJIBI TPEHUS.
Omnpenenenne pabOThl CUJIBI TPEHHS NMPU JIBUKCHHUH
TeJa MO HaKJIOHHOM MIIOCKOCTH.

Pa3znes 3. MoJsiekyasipHasi pU3NKA U TEPMOAUHAMMKA.

Tema 1. OcHnoevl
meopuu.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOMN
teopur (MKT), ux ombeiTHOe oOocHoBaHue. uddyszus.
BbpoyHoBckoe  ABWKeHHME.  XapakTep  JBWXKEHUS U
B3aMMOJECUCTBUS YACTULl Bewecrsa. Moaenu CTpOeHUs
ra3oB, KHJIKOCTEH W TBEPABIX TEN M OOBSICHEHUE CBOMCTB
BEIIECTBA HA OCHOBE 3THX Mojeier. Macca u pa3Mmepsl
Mosekya (atomoB). KomuuectBo BemiectBa. IlocTositHHas
ABorazapo.

TemoBoe paBHOBecue. TemriepaTypa M CIOCOOBI €€
n3Mepenus. lkana remneparyp Llenscust.

Mogenb  uaeanbHOrO0 rasa B MOJIEKYJSIPHO-
KMHETUYECKOU TEOPUU: YACTHUIII T'a3a IBUKYTCSI XaOTHYECKU

Y HE B3aMMOJICUCTBYIOT JPYT C IPYTrOM.

MwleKmepuo-KunemuueCKoﬁ

Tema 1. OcHogbl
meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETHUYECKON
TEOPpUM U UX ONbITHOe oOocHOBaHuEe. bpoyHOBCKOE
newkenue.  uddysus.  Xapakrep — ABUKEHUS U
B3aUMOJICMCTBUSL YacCTULl BewiecrBa. MoJenu CTpOeHUs
ra3oB, >KHJIKOCTeH W TBEPIBIX Tl U OOBSICHEHHUE CBOWCTB
BEIIECTBA HA OCHOBE 3THX Mojener. Macca u paszmepsl
Mmonekyi. KonnuectBo BemectBa. [locTosiHaas ABoraapo.

TennoBoe paBHOBecHE. Temrieparypa u €€ U3MEpEHHUE.
[Txama remneparyp Llenscus.

Mogens wupaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUM MACATBHOTO rasa.
AOcomoTHass ~ TeMmmepaTypa  Kak  Mepa  CpeaHei
KMHETHUYECKOW PHEPTUM TEIJIOBOTO JIBUKECHUSI YaCTHUIL rasa.

MOJleKle}lpHO'KUHemulleCKOii




l'azoBbie  3akOoHBI.  YpaBHeHue  MenzeneeBa—
Kiraneunpona. AbcomoTHass  TemmepaTypa  (Iukania
temnepatyp KensBuna). 3akon JlansTona. M3omporneccsl B
MJICAJIbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BELIECTBA.
['paduueckoe mpencraBieHre H3OMPOILECCOB: H30TEPMA,
n30X0pa, u3oobapa.

CBsA3p MEXIy HABICHUEM M CPEIHEN KUHETHYECKOMN
DHEPIrUel MOCTYIATEIBHOTO TEIJIOBOTO IBUKEHUS MOJIEKYI
UJCalbHOrO ra3a (OCHOBHOE YpaBHEHUE MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HJICAJIBHOTO Ia3a).

CBsi3b a0COIOTHOM TEMIIEPATYPBI
TEPMOJMHAMUYECKON CHUCTEMBI CO CPEIHEW KMHETHYECKOMN
DHEPrued IOCTYyNATEIbHOIO TEIUIOBOIO JIBUKEHUSA €€

YacCTHII.
TexHudeckue  yCTPOMCTBA M TEXHOJOTMYECKHUE
MPOLIECCHI: TEPMOMETD, OoapomeTp, MOJTy4YEeHUE
HAaHOMAaTEepPUAJIOB.
Hemoncmpavuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anucei0 peasbHOrO
JBUKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsixeHre MONEKYIIL.

Mopenu KpucTasuinuyeCKuX pemETOK.

OpOYHOBCKOTO

[Mkama Ttemneparyp KenbBuna. ['a30Bbie  3aKOHBI.
VYpaBuenue MenaeneeBa—Kianeitpona. 3akon JlanpToHa.
M3onpouieccel B UA€adbHOM Ta3e C  MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpeAcTaBlIeHUE

H30IIpOHCCCOB: N30TCPMaA, U30X0PAa, H306apa.

Texauueckue YCTpOMCTBA u MPaKTHYECKOE
MPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE
BCIIIECTRA, dboTtorpaduu MOJICKYJI OpraHUYeCKuX
COCJIMHECHUU.

OnbITel 110 TUPPY3UN KUAKOCTEN U ra3oB.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita IlTepHa.

OnBITHI, JIOKa3bIBAIOIINE
MEXMOJIEKYJIIPHOTO B3aMMOJIEUCTBHUS.

Mopaenb, WUTIOCTpUpYIOIIas TPUPOAY AaBICHUS Tas3a
Ha CTEHKH COCY/1a.

OneITBl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS
UJEAIBHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

Omnpenenenre Macchbl BO3AyXa B KIACCHOW KOMHATe Ha
OCHOBE WU3MepeHH 00bEMa KOMHATHI, JaBJICHUS W
TEMIIEPATYPBI BO3yXa B HEU.

HccnenoBanne 3aBHCUMOCTH MEXJy MapaMeTpaMu
COCTOSIHUSI Pa3pEKEHHOTO Ta3a.

Cy€cCTBOBAHHC




Hab6itoieHue u rccneoBaHue n30IpoLEcCOoB.

Yuenuueckui
padomul, NPAKMUKYM.

HccnenoBanue mnpouecca yCTAaHOBJICHHS TEMJIOBOTO
paBHOBECHSI IIPU TEINIOOOMEHE MEXKY TOpsUYE U XOJIOIHOM
BOJIOM.

Nzyuenue U30TEPMUYECKOTO nporecca
(PEKOMEHI0BAHO UCIOJIb30BaHUE U(PPOBOM JaOOpaTOPUN).

N3ydeHne n30XOpHOro mporecca.

N3ydenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

IKCnepumenm,  1adopamopHvie

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.
Tepmonunamuueckass  (TZl) cucrema. 3amanue
BHEIIHUX YCJIOBUH MJI1 TEPMOAMHAMUYECKON CHCTEMBI.

Buemnue w  BHyTpeHHue mnapamerpbl. [lapamerpsl
TEPMOJMHAMUYECKOM CHUCTEMBI KaK CpEIHUE 3HAYCHHS
BEJINYMH, O CBIBAIOIINX eé COCTOSIHUE Ha
MHKPOCKOIIMYECKOM YPOBHE.

Hynesoe HayaJo TEPMOJIUHAMUKH.
Camomnpous3BoibHast  penakcauus  TEPMOIUHAMUYECKON

CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopenp neanbHoro ra3a B TEpMOJAMHAMUKE — CUCTEMA
ypaBHeHH: ypaBHeHME MeHneneeBa—Knaneipona u
BBIDAKEHME U1 BHYTPEHHEM  DHEpPruu. Y CIOBUSA
MIPUMEHUMOCTH OTOM MOJENIN: HU3Kasg KOHUEHTpaLUs

Tema 2. OcHogvl mepmoounHamuxu

TepMmoauHamuueckass cucremMa. BHyTpeHHsIsT 3HEprus
TEPMOJMHAMHUYECKON CHCTEMbI M CIIOCOOBI €€ M3MEHEHUS.
KonuyectBo Temnotel u pabora. BHyTpeHHsAs »Heprus
OJIHOATOMHOTO HJI€aJbHOTO Ta3a. Buael Temonepenayu:

TEIUIONPOBOJIHOCTb, KOHBEKIMS, W3Iy4YeHHE. Y JeIbHas
TEIUIOEMKOCTh  BellecTBa. KonudecTBO TEIUIOTHI  IIPHU
TerIonepeaaye.

[Tonstne o6 ammabatHoMm mpouecce. IlepBblil 3aKoH
TEPMOUHAMUKH. [Ipumenenue MepBOro 3aKOHa
TEPMOJUHAMHUKA K  HM3OMPOIECCaM. ['padrueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akoH TepMmomuHamuku. HeoOpatumMocTh

IPOIIECCOB B MIPHPO/IE.




YacTHUll, BBICOKHME TemmepaTypbl. Brlpaxkenue
BHYTPEHHEH 3HEPTUU OJJHOATOMHOI'O WJ€ATBHOTO rasa.

KBazucrarnueckre 1 HECTaTUYECKHUE MPOLIECCHI.

DneMeHTapHas pabota B TEPMOJNHAMUKE.
Beruucnenne pabotel mo rpaduky mnporecca Ha PV-
auarpamme.

Teronepenadya kak croco0® M3MEHEHUs BHYTpPEHHEHR
SHEPIrUd TEPMOJMHAMHYECKON CHCTEMBI 0€3 COBEpILICHUS
paboTsl. KoHBeK1IUs, TETIONPOBOIHOCTD, U3TyUEHHE.

KomungectBo Temnotel. TemnoéMkocTs Tena. Y nenpHas
Y MOJIApHAs TEIJIOEMKOCTH BelllecTBa. Y paBHeHUE Maiiepa.
VY nenbHas TemoTa cropaHus Tomimsa. Pacuér konuyecTBa
TEIJIOTHl Npu Terionepenave. [lonstue o0 aamadbatHOM
rporecce.

IlepBblii  3aKOH  TEpMOJMHAMUKHA. BHyTpeHHsA
sHeprud. KonuuecTBo TEmIoTel M paboTa Kak Mepbl
M3MEHEHHSI BHYTPEHHEH OHEPIrUHM TEPMOJAMHAMUYECKOU
CUCTEMBI.

BTopoii 3akOH TEpMOIMHAMUKM UIsI PaBHOBECHBIX
IIPOLIECCOB: 4YEPE3 3aJaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJIMHAMUYECKOW CHCTEMBbI MPOXOAUT €AUHCTBEHHAs
aguabaTta. AGCONIOTHAs TeMIIepaTypa.

BTopoii 3akOH TepMOJMHAMHUKH JJIsi HEPABHOBECHBIX
MPOLIECCOB: HEBO3MOXKHO TepefaTh TEIUIOTy OT OoJee
XOJIOMIHOTO Tela K OoJjiee HarperomMy 0Oe3 KOMIIEHCAIuU
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MIPOIIECCOB.

JJIA

Tennossle MammHbl. [IpUHIAINBIL TEHCTBHS TEIIIOBBIX
mammH. [IpeoOpazoBaHusi HEPTUU B TEIUIOBBIX MAIIMHAX.
Koadumuent mone3Horo ACHCTBUS TEIIOBOW MAITHHBI.
Hukn KapHo u ero xo3QQUIMEHT MOJE3HOTO JIEHCTBUS.
DKOJIOTHY€ECKHE MPOOIEMBI TETNIOIHEPTETUKH.

Texanueckue YCTpOMCTBA " IIPAKTUYECKOE
IPUMEHEHUE: JIBUTAaTEIb BHYTPEHHEIO CrOpaHMs, OBITOBOM
XOJIOAWJIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHeHne  BHYTpPEHHEM  BHEpruM  Tella  IIpU
COBEpUICHUH pPabOThI: BbUIET MNPOOKH U3 OYTBUIKU IOA
JNEUCTBUEM C)KATOrO BO3AyXa, HarpeBaHue »s¢upa B
JaTYHHOM TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3menenne BHyTpEeHHEH SHEPTUH (TeMIIepaTyphl) Tela
IIpU TeIUIoneperaye.

OnpIT o aaabaTHOMY pacCIIMPEHUIO BO3/1yXa (OMBIT C
BO3/IYIIIHBIM OTHUBOM).

Mopenu napoBoil TypOHMHBI, ABUTATENI BHYTPEHHETO
CropaHusl, pEaKTUBHOT'O JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3mepenue yaenbHOU TENI0EMKOCTH.




[Tpunuune! aeiicTBud TemaoBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DOKOJOTMYECKUE aCMEKThl HCIOJb30BAaHUS TEIJIOBBIX
nBUrartesnen. TemmoBoe 3arpsa3HeHUE OKPYKAOUIEH CPEIbL.

TexHudecknue yCTpOMCTBA W TEXHOJOTMYECKHUE
MPOLIECCHI: XOJIOAUJIBHUK, KOHIWLMOHEP, AU3CJIbHBIN U
KapOIOpaTOPHBIN JIBUraTey, MapoBas TypOuHa, MOIyYeHUe
CBEpXHU3KHUX TEMIIEpaTyp, VYTWIM3ALUS  «TEIUIOBBIX»
OTXOJIOB C MCIIOJIb30BAHUEM TEINIOBOTO HAcOCa, YTUJIU3ALIUS
OMOOPraHUYECKOTO TOIIMBA VISl BRIPAOOTKH «TEIIJIOBON» U
3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHnenne Temmeparypsl TMpu  aauabaTHueCKoOM
pacCIIMpPEHUN.

Bo3znymHoe orauso.

CpaBHeHUE yACIbHBIX TETNIOEMKOCTEHN BEILIECTB.

CnocoObl U3MEHEHUs BHYTPEHHEN YHEPTUH.

Uccnenosanue agnabaTHOTO MpoIiecca.

KoMnberoTepHbIE MOIENIN TEIJIOBBIX JBUTATEIICH.

Yuenuueckuii 9IKCnepumenm, aadbopamopHuvle
padomwl, NPAKMUKYM.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanue mpoiiecca OCTHIBAHUS BEIECTBA.

HccnenoBanue agmabaTHOTO IIpoIiecca.

N3ydenne B3aMMOCBSI3H YHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMO/ICUCTBUS U TEeMIEPATYPhl KUTICHUS KUTKOCTEH.




Tema 3. Azpecammuvie
Das3zoevle nepexoonl.

[TapooGpazoBanue u KoHaeHcanus. McnapeHue wu
KUTICHHE. Y JIebHas TerioTa napooopa3oBaHusl.

Haceliiennbie 1 HeHachleHHbIe mapbl. KauecTBeHHAas
3aBUCUMOCTb IJIOTHOCTH U JIaBJICHUS HACBIIIIEHHOIO Mapa OT
TeMIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JABJICHUS B
AKUJKOCTH.

Brnaxnocts Bo3yxa. AOCOJIIOTHAS U OTHOCUTEJIbHAS
BJIAKHOCTB.

Tépmoe Teno. Kpucrammmueckue u amopdHbie Tema.

cocmosiHuUA  eeuiecmea.

AHM30TpONHSL  CBOWCTB  KpuctayioB. [liaBienue
KpUCTAJUIM3alusl.  YJelnbHas  TEIUIOTa  IUIABJICHUS.
CyO6numarnusi.

Hedbopmanuu TBEpHOro Tena. PacTsokeHune U cxaTue.
Cnur. Monyns FOnra. Ilpenen ynpyrux nedopmarui.
TerioBoe pacmiMpeHue XUIAKOCTEM W TBEPIBIX Tel,
00bEMHOE W JIMHEHHOE pacliupeHue. AHTapMOHU3M
TEIJIOBBIX KOJIEOAHWH YacTHI[ BeEIIeCTBA KaK NpHYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).
[IpeoOpazoBanue sHEepTrUn B (ha30BBIX MEPEXOIaX.
YpaBHEHHUE TEIJIOBOTO OajaHca.
IToBepxHOCTHOE HATsDKEHUE.
MOBEPXHOCTHOTO  HATSHKEHUS.

Koaddurment
Kanunnsipusie  sBieHwHs.

Tema 3. Azpecammuovie
®Daszoevie nepexoonl

[TapooOpa3zoBanue u KoHzaeHcauus. lcnapeHue wu
KureHue. AOCONIOTHasE W OTHOCUTENbHAs BJIAXKHOCTb
Bo3ayxa. Haceimenneli map. YaenpHas — TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
JTABJICHUSL.

Teépnoe teno. Kpucrammmyeckue u amopgHsie Tena.
AHH30TpONIMS CBOMCTB KPUCTALIOB. JKHIKHE KPUCTAJLIBI.
CoBpemenHble MaTepuansbl. [lnaBinenue n KpucTanszanuys.
VY nenbHas TemioTa miasieHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHnueckue YCTPOMCTBA u MIPaKTUYECKOE
OPUMEHEHUE: TUTPOMETP M ICHUXPOMETP, KaJIOPUMETD,
TE€XHOJIOTUH TOJYYEHHsS] COBPEMEHHBIX MATEpUajOB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX NIAPOB.

cocmosnnua  eeuiecmed.

Kunenue npu moHWKECHHOM JIaBJICHHUU.
CnocoObl u3MepeHus BIaXKHOCTH.
Hab6mronenue HarpeBaHus 51
KPUCTAJUTMYECKOTO BEIEeCTBA.
JleMOHCTpanust KpUCTaIOB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabonvl
N3mepeHre OTHOCUTENbHON BIAaXKHOCTH BO3/1yXa.

IIJ1aBJICHUA




JlaBiieHHE MO HMCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlamnaca.

TexHuyeckue  yCTpOMCTBA W TEXHOJIOTMYECKHUE
ITPOLIECCHI: KUAKUE KPUCTAIUIBI, COBPEMEHHBIE MATEPHUAIIBI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBONCTBa HACBIIICHHBIX TAPOB.

Kunenue. Kurnienue npu noHM>XEHHOM TABJICHUM.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMU.

CmaunBaHue.

KanumnspHsie siBneHus.

Monenu HEHBIOTOHOBCKOW JKHJIKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

Hccnenosanue HarpeBaHus " TJIABJICHUS
KPHUCTAJUINYECKOTO BEILECTBA.

Bunbl gedopmannii.

Habmronenune mansix nedopmariuii.

Yuenuueckui IKCnepumenm, JaabopamopHble
paodombwvl, NPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI JKUIAKOCTEN.

N3mepenue yaenbHON TENIOThI IUIABICHUS JIbA.

N3ydenune CBOMCTB HACBILIEHHBIX MTAPOB.

W3mepenue aOCOMIOTHOM BIAXHOCTH BO3AyXa U
OLICHKA MacCChl IapOB B IOMELICHUH.




N3mepenue
HATSHKCHHUS.

N3mepenne moayisa FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIiK Pe3HHOBOTO
oOpasia OT NPUII0KEHHONU K HEMY CHUJIBL.

ko3 unmenTa MTOBEPXHOCTHOTO

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnexkmpuueckoe none.
DJIeKTpU3anms TeN U €€ MPOSIBICHUS. DINEKTPUYECKUI
3apsia. JIBa BuOa SIEKTpUUECKUX 3apsiaoB. [IpoBogHUKW,

OUAJIEKTPUKKM W TOJYIPOBOJHUKH.  ODJIEMEHTapHBIA
ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. ToueuHnbie 3apsabl. 3aKOH
Kyinona.

DnekTpuueckoe nojue. Ero neiicTBre Ha 3IEKTPUUYECKUE
3apsibl.

Hanpsixénnocts anextpudeckoro mois. [IpoOnblit
3apsan. JIMHUM HaOpsSHKEHHOCTH  AJICKTPUYECKOTO  MOJIS.
OnHOpOHOE AJEKTPUUYECKOE TOJIE.

ITorenuuaabHOCTH BJIEKTPOCTATUYECKOTO OJIS.
Pa3nocte moreHmmanoB u HamnpsbkeHue. lloTeHnuanbHas
SHEPrus 3apsija B dJIEKTpocTaThdeckoM nose. [loTeHmman
3JIEKTPOCTATUUECKOTO 1MoJid. CBsI3b HANPSHKEHHOCTH MOJIS U

Tema 1. dnekmpocmamuxa
DJeKTpu3anms Tell. DNEKTpUYecKui 3apsaa. [[Ba Buna
ANEKTPUYECKUX 3apsiioB. [IpoBOAHMKHM, AMDIEKTPUKU U

MOJYNIPOBOAHUKHU. 3aKOH COXPAHEHHSI DBIECKTPUYECKOIO
3apsaa.

B3anmoneiictBue 3apsaoB. 3akoH Kynona. Toueunsrin
DIEKTPUUECKUI 3apsii. DIEeKTpUUECKOE T0JIE.
Hanpsok€éanocte  anexktpudeckoro  noiid.  [IpuHnun
CYIEPIIO3ULINU AIIEKTPUUECKUX TIOJICH. Jlnaun

HaIpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.
Pabota cun anektpocratuyeckoro noiis. Ilorenmuann.
Paznocte morenuuanoB. IIpoBOOHUKKM W AUBIEKTPUKH B

ANEKTPOCTATUYECKOM noJIe. JluanekTpuyeckast
POHULIAEMOCTb.

OnektpoéMkocTb.  KoHaeHcarop. ONEKTPOEMKOCTh
IUIOCKOTO  KOHJEHCcaTopa. OHeprust  3apsHKEHHOTO

KOHJIEHCaTopa.




Pa3HOCTH MOTEHIMAIOB JUISl 3JIEKTPOCTATUYECKOIO TOJIA
(KaK OJHOPOAHOIO, TAK U HEOAHOPOIHOTO).

[IpuHIMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

[Tome Touewnoro 3apspga. Ilome  paBHOMEpPHO
3apsbKeHHOM cdepbl. [lose paBHOMEPHO 3apsiKEHHOTO IO
00BbEMy mapa. [Tone paBHOMEPHO 3apsKEHHON OECKOHEUHOM
m10cKocTr. KapTuHbI JIMHUI HANPsKEHHOCTH 3TUX MOJIEU U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

IIpOBOAHUKHN B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE
paBHOBECHS 3apsAI0B.

JIMPAEKTpUKU B DJIEKTPOCTATUYECKOM
JusnexTpryeckas MpOHUIIAEMOCTh BELIECTBA.

Konpencatop.  DIeKTpOEMKOCTh  KOHJEHCATOpA.
DneKTpPOEMKOCTB IJIIOCKOT0 KOH/IEHCATOPA.

[TapannensHOE COCIMHEHUE KOHJIEHCATOPOB.
[TocnenoBarenbHOE COEAUHEHNE KOHAEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBmkeHHE 3apsHDKEHHOW 4YacTUIbl B OJHOPOJAHOM
AIEKTPUYECKOM II0JIE.

I10JIC.

TexHuueckrue  yCTPOMCTBA W TEXHOJOTMYECKHUE
ITPOLIECCHI: AIEKTPOCKOIIL, DIEKTPOMETD,
ANEKTPOCTAaTHYECKAs 3alIuTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KOHACHCATOPHI, TeHepatop Ban 1e
['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.

Texnuueckue yCTpOMCTBA u MPAKTUYECKOE
PUMEHCHHUE! AIEKTPOCKOIIL, AIIEKTPOMETD,
ANEKTPOCTaTUYECKAS 3aIlUTa, 3a3eMJICHUE

AJEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJILHBIN anmapar,
CTPYWUHBIN IIPUHTED.
Jlemoncmpayuu
Y CTpONCTBO M MPUHLNI AEUCTBUS IIEKTPOMETPA.
B3anmonenicTBre HaA3IEKTPU30BAHHBIX TEJ.
DIEKTPUYECKOE TOJIE 3APSIKEHHBIX TEII.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IIOJIE.
DnekTpocTaTudecKas 3aluTa.
JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.
3aBUCUMOCTh 3JIEKTPOEMKOCTHU IIJIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAM IUIACTHH, PACCTOSHUS MEXIY
HUMH U TADJIEKTPUYECKON ITPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.




DIEKTpUYECKOE OJIE 3apsKEHHBIX LIAPUKOB.

DIeKTpUYECKOE OJIE ABYX 3aPSKEHHBIX IUTACTHH.

Mopnenb 35ekTpocTaTiueckoro reHeparopa (Ban ne
['paada).

IIpOBOIHUKH B JIEKTPUUECKOM II0JIE.

DnekTpocTaThyecKas 3aluTa.

Y CTpOMCTBO U AEMCTBHE KOHJIEHCATOPA IMOCTOSHHOU U
MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh AIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCAaTOpa OT IUIOIIAAU IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DOHeprusi  JJIEKTPUYECKOrO0 MO  3apsHKEHHOTO
KOHJIEHCATOPA.

3apszka 1 pa3psiika KOHJIEHCATOpa Yepe3 PeE3UCTop.

Yuenuueckuii IKCcnepumenm,  nabopamopmvle
paoomul, RPAKMUKYM.

OueHka cui1 B3aUMOJICUCTBUS 3apSAKEHHBIX TEl.

HaGnronenue mnpeBpaiieHus SHEPIUM  3apsSKEHHOTO
KOHJIEHCATOpa B SHEPTUIO U3TyYEHUsI CBETOAUO/A.

N3yuenne mnpoTekaHus TOKa B LENH, COIAEpXKaLIeH
KOHJIEHCATOP.

Pacnipenenenvie pa3HOCTH NOTEHUUATIOB (HAMPSKEHNUS )
IIPY NOCIEA0BATEIbBHOM COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanne  paspsna  KOHIEHcaTopa  4epes
pe3UCTOp.




Tema 2. Ilocmoannwlii IneKkmpuuecKuii mox.
Cuina toka. [TocTOSIHHBIN TOK.

YcenoBus CyILLIECTBOBAHMS MTOCTOSTHHOTO
anekTpuueckoro toka. Mcrounuku toka. Hanpsoxenue U n
SACE.

3akoH Oma [J1s1 y4acTKa Lenu.

DIIEKTPUIECKOE CONPOTHBIICHUE. 3aBUCUMOCTh
COIPOTHUBJIEHUS OJHOPOJIHOTO MPOBOJIHUKA OT €r0 JUTUHBI U
IJIOLIA/IY ITOIIEPEYHOr0 CEYEHHUS. Y IEIBbHOE COITPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE,  NapajUle]bHOE,  CMEIIAHHOE
COCAMHEHNE  NPOBOJHUKOB. Pacuér  pa3sBeTBIEHHBIX
anekTpuueckux uenei. [Ipasuna Kupxroda.

Pabora anexrpuueckoro Toka. 3akoH [[xoyns—JIeHma.

MOIWHOCTE  JJIEKTPUYECKOTO  TOKa.  TemioBas
MOIIHOCTb, BBIJEISIEMAsl HA PE3UCTOPE.

DJIC u BHyTpEeHHEE CONPOTUBICHUE UCTOYHHMKA TOKA.
3akoH OMa 1715l MOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOHN LIETIH.
MommHoCTh UCTOYHKKA TOKA. KOpOoTKOE 3ambIkaHue.

KonnencaTop B enu noCTOSIHHOTO TOKA.

TexHuueckue  yCTpOMCTBA U TEXHOJOIMYECKUE
MIPOLIECCHL: AMIEPMETP, BOJBTMETP, PEOCTAT, CUYETYUK
BJIEKTPUYECKON IHEPTUU.

Jemoncmpayuu.

I/I3MepeHI/Ie CHJIbI TOKA U HAIIPAXKCHUA.

Tema 2. Iocmosannwiii
DNeKTpUYECKHid
3JIEKTPUYECKOTO TOKA.
[TocTOsIHHBIN TOK.

Hanpspkenue. 3akon OMa 171 y4acTKa LEenu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. VY nenbHOE
COITPOTHUBIICHUE BEILIECTBA. [locnenoBarenpHoOE,
MapajyieIbHOE, CMEMIAHHOE COEAMHEHUE ITPOBOTHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [[xoymns—JIena.
MOILIHOCTB ANEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYILIAS cujia 51 BHYTPECHHEE
COIIPOTUBJIEHUE HCTOYHMKA TOKA. 3akOH OMa sl MOJHOMU
(3aMKHYTOI1) 5ekTpuueckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsi MPOBOJAMMOCTh TBEPABIX METAIIIOB.
3aBUCHUMOCTh CONPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

INEKMPUYECKUTL  MOK.
Ycnosus CYyILIECTBOBAHMS
Ucrounnkn Toka. Cuna TOKa.

TOK.

ONeKTpudeckuii TOK B BakyyMe. (CBolicTBa
AJEKTPOHHBIX IyYKOB.

[TonynpoBonuuku. CoOCTBeHHass W NpUMeEcHas
OPOBOJUMMOCTh  NOJYHpoBOAHUKOB.  CBoiicTBa  p—N-

nepexoja. [ToaynpoBoIHUKOBEIE TPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpax U pacruiaBax
AJEKTPOJIUTOB. DNEeKTpOIUTHYECKas JUCCOLIALIUS.
DIIEKTPOJIU3.
DJIeKTpUuUecKuii TOK B Ta3zax. CamMOCTOSTENbHBIN U
HECAMOCTOATENbHBIN pa3psaa. MosnHus. [1naszma.




HCCJ’IGI{OB&HHG 3aBUCUMOCTH CHJIBI TOKa OoT
HalpsKCHUS  IJI4 pE3UCTOpa, JaMIlbl HAKaJIWBaHUA H
CBC€TOAMOAA.

3aBHCHUMOCTbD COIIPOTUBJICHUA MUJIMHAPHUICCKUX
IMPOBOAHUKOB OT JIMHBI, INIOIIAAX ITIOIICPCUHOTO CCUCHUA U
Marcpuaia.

HCCHCI[OB&HI/Ie 3aBUCHUMOCTHU CHJIBI TOKa oT

CONIPOTUBJICHUS MPU MTOCTOSTHHOM HaIPSKCHUH.
IIpsimoe wu3Mepenue OIJIC. KopoTkoe 3aMbIKaHue

raJlbBaHMYECKOTO JJIEMEHTa U OIleHKa BHYTPEHHETO
COTNIPOTHUBJICHUS.

CrocoOBl  coemWHEHMS HCTOYHHUKOB ToKa, JJIC
OaTapeil.

HccnenoBanre  pa3sHOCTH  MOTCHIMAIOB  MEXIY
MTOJIF0CAMH MCTOYHUKA TOKA OT CHJIbI TOKA B IICIIH.

Yuenuueckuii IKCnepumenm, JaabopamopHble

padomul, nPAKMUKYM.
HccnenoBanue CMEMaHHOTO COSIMHEHUS PE3UCTOPOB.
N3mepenne yaenpbHOro COPOTHUBIICHUS TPOBOJTHUKOB.

UccnenoBanne  3aBUCUMOCTH  CHJIBI  TOKa  OT
HaIpPSDKEHUS TSI JIAaMITbl HAKaJTiBaHUS.

VYBenuueHnue mpeaenia  M3MEpPEHUsT  aMmIepMeTpa
(BobTMETpA).

M3mepenne DJIC W BHYTPEHHErO0 COMPOTUBIICHHS
HMCTOYHUKA TOKA.

Texanueckue YCTpOMCTBA " IIPAKTUYECKOE
IIPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKH
TOKa, AIEKTPOHArPEBATEIIbHBIE pUOOPBHI,
JJIEKTPOOCBETUTEIIBHBIE npuOopHI, TEPMOMETP
CONPOTUBIICHUS, BAaKyyMHBIM JUOJA, TEPMHUCTOPBI U
(doTOope3nUCTOPHI, MNOTYIPOBOAHUKOBBIN MO, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HANPSIKEHUS.

3aBUCUMOCTb  CONPOTUBJICHUS  LWJIMHIPUYECKUX
IIPOBOJHUKOB OT JUIMHBI, IJIOIIAJH IOIEPEYHOI0 CEYEHUS U
MaTrepuana.

CmenianHoe COeAMHEHNE TPOBOJHUKOB.

[Ipamoe  u3MepeHHe  DIIEKTPOABHKYIIEW  CHIIBL.
KopoTkoe 3ampIkaHK€e rajJbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHMUS.




Uccnenosanue 3aBucumoct J/]C rajbBaHUYECKOTO
AJIEMEHTA OT BPEMEHH MPU KOPOTKOM 3aMbIKAHUHU.

UccnegoBanne  pa3HOCTH  MOTEHIMAIOB
MOJTI0CAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B IETIH.

UccnenoBanne 3aBUCHUMOCTU TOJIE3HON MOIIHOCTH
HMCTOYHUKA TOKA OT CHJIBI TOKA.

MEXKITY

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.
DJIeKTpUYecKasl MPOBOJAMMOCTb Pa3JIMUHBIX BEIIECTB.

ONEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAJUIOB.
3aBUCHUMOCThH COIPOTHUBIJIEHUSI METAILUIOB OT TEMIIEPATYPHI.
CBepXITPOBOIUMOCTb.

OnekTpuyeckuii TOKk B Bakyyme. (CBolicTBa
AIEKTPOHHBIX MYYKOB.

[TonmynmpoBonuuku. CoOcTBeHHass W MpUMECHas
MPOBOJIUMOCTh  MOAYyNpoBOAHUKOB.  CBolctBa  p—N-
nepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHI TOK B AIEKTPOIUTAX.

DNEKTPOJIUTHYECKAsE JUCCOLMALMS. DIEKTPOIU3. 3aKOHBI
@Dapazes ISt SIEKTPOIU3a.
DJIEKTpUUECKUI TOK B Tra3zax. CamMOCTOSTENbHBIN U

HECAaMOCTOATEIbHbBIN paspsna. Paznuunslie THIIBI
CaMOCTOSITENLHOTO pa3psiaa. Monnus. [Inazma.
TexHnueckue YCTPOKCTBA 151 IIPAKTUYECKOE

MIPUMEHEHUE: Ta30pa3psAIHbIE JAMIIbI, JJIEKTPOHHO-IIy4YEBas
TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP,

Tema 3. Toxu 6 pa3iuuHbix cpeoax
3aBUCHUMOCTh COTPOTHUBJICHUS
TEeMIIepaTyphI.
[TpoBOAUMOCTB 3IEKTPOIUTOB.
HckpoBoit pa3psaa 1 IpOBOAUMOCTB BO3/1yXa.
OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.
Vuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul
N3ydenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.
N3MmepeHne 3aeKTpoABMKYIIEH CUIIbl ICTOYHUKA TOKA
U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
HaGnronenue anextponusa.

MCTAJIJIOB oT




dboTo1MO, CBETOAMO/I, TaIbBaHUKA, paQUHUPOBAHUE MEIH,
BBIIUIABKA AJIFOMUHMUS, DIIEKTPOHHAS MUKPOCKOITHS.

JHemoncmpayuu.

3aBUCUMOCTh COIIPOTHUBIICHUSA METAJUIOB oT
TeMIEepaTyphbl.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbI JtekTposnza Papazes.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXA.

CpaBHeHue IIPOBOJAUMOCTH METaJIJIOB u
[IOJIyIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckui IKCnepumenm, JaabdopamopHble
paoomul, RPAKMUKYM.

Habmronenue amexTpoiusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA.

Hccnenoanune 3aBUCUMOCTH CONIPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOA.

Du3HYecKUuil MPAKTUKYM.

CniocoObI u3MepeHust PU3HIECKUX BEIIMUHUH C UCITOIb30BAaHUEM aHAIOTOBBIX M ITU(PPOBBIX U3MEPUTEILHBIX TIPHOOPOB U
KOMITBIOTEPHBIX JIATYUKOBBIX CHCTEM. AOCONIOTHBIC M OTHOCHUTEIBHBIC IMOTPEITHOCTH HM3MEPEHUM (DH3NYSCKUX BEIIMYHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.



[IpoBeneHnEe KOCBEHHBIX U3MEPEHUH, UCCIEA0BAHUN 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH, IPOBEPKA MPEIT0KEHHBIX
runote3 (BeIOOp U3 pabOT, OMMCAHHBIX B TEMAaTHUECKUX paslenax «YUYeHHUECKHd SKCIEPUMEHT, J1abopaTOpHbIe paldoTHI,
MIPAKTUKYM» ).

MexnpeaMeTHbIEe CBS3H.

N3yuyenne kypca ¢u3uku yriyonéHHoro ypoBHS B 10 Kjacce OCYIIECTBISIETCS € YYETOM COJEpPKATENIbHBIX
MEXIPEIMETHBIX CBSI3€ C KypcaMi MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemuvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:@ SIBICHHUE, HAY4YHBIN (axT,
runores3a, (u3nyueckas BEJIMYMHA, 3aKOH, TEOpHs, HAONIIOJACHHE, SKCIEPUMEHT, MOJEIUPOBAHHME, MOJEIb, N3MEpPEHUE,
NOTPEIIHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, IUPPOBast 1abopaToOpusl.

Mamemamuka: peuieHue cucteMmbl ypaBHeHull. Jluneitnas @pynkuus, napaboina, runepOosia, ux rpaduku U CBOICTBA.
Tpuronomerpruyeckue GyHKIHUNA: CAHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. BEKTOPHI
Y UX MPOEKLHUU Ha OCH KOOPAUHAT, CI0)KEHHE BEKTOPOB.

buonocua: mexannueckoe JBMKEHUE B )KUBOU npupoje, 1uddysusi, ocMoc, TEII000MEH KUBBIX OPTaHU3MOB, TEIJIOBOE
3arpsi3HEHUE OKPYKAIOLIEH cpebl, yTHIIN3alus OHOOPraHuYeCKOro TOIIMBA /AJ1sl BRIPAOOTKU «TEMJIOBOM» U AJIEKTPOIHEPTHUH,
ITOBEPXHOCTHOE HATSDKEHHUE U KalWLUISIPHBIE SIBICHHS B IPUPOJIE, FIEKTPUUECKHUE SIBJICHUS B dKUBOM NIPUPOJE.

Xumua: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs Macca, OJIy4eHHe
HaHOMAaTEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEH W Tra3oB, KUAKUE KPUCTAJUIbI, JJIEKTPUUECKHE CBOICTBA
METaJUIOB, AIEKTPOIUTHYECKAS JUCCOLMALINS, FaJIbBaHNUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHUe IBUKEHHUM C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOI0 U KHJIKOTO TPEHUS B TEXHUKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHIITEHH, peméryaTble KOHCTPYKIIMH), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS] MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTrATENb BHYTPEHHErO CrOpaHMsi, mapoBas TypOHMHA, ObITOBOW XOJIOAMJIbHUK,
KOHJULMOHEP, TEXHOJOTUU MOJYyYEHHsS COBPEMEHHBIX MATEpPHAIOB, B TOM YHCJIE HAHOMAaTEpUaJOB, U HAHOTEXHOJIOIMH,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJICHHE >3JIEKTPONPHUOOPOB, Ta3opas3psaHble JamIbl, MOJYNPOBOJHUKOBBIE MNPUOOPHI,
raJibBaHUKA.



11 KJIACC

Paznea 4. JaekrpoanHnamMmuka.

Tema 4. Maznummnoe noane.

B3aumoneiicteue ITOCTOSTHHBIX MarHUTOB U
IIPOBOAHUKOB € TOKOM. MarautHoe mone. Bekrtop
MAarHATHOW  WHIYKLIHH. [IpyHIMnD ~ cynepno3unuu

MAarHUTHBIX TTOJIEN. JIMHUM MarHUTHON WHTYKIMH.

MarnutHoe T10jie TPOBOJHMKA C TOKOM (TPSIMOTO
MIPOBOAHUKA, KATYIIIKHA U KpyroBoro BuTka). OneIT Ipcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HampaBieHUEe U MOAYJIb. JIBUKEHUE
3apsOKEHHOM YacTUIBl B OJTHOPOJIHOM MAarHUTHOM TIOJIE.
Pa6ora cunel Jlopenna.

MarnauTHoe nosie B Beuectse. PeppoMarHeTuku, rnapa-
Y TMaMarHEeTHKH.

TexHuyeckne  yCTpOMCTBA W TEXHOJOTUYECKHUE
MIPOLIECCHI: MIPUMEHEHHUE MTOCTOSTHHBIX MAarHMTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IJICKTPOIBUTATEID
Axo0u, yCKOPUTEIU JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna 1uHMNA UMHAYKUAM  MArHATHOTO — TOJIS
IT0JI0OCOBOTO M TIOJIKOBOOOPA3HOTO MTOCTOSHHBIX MAarHUTOB.

KapTuna nmuHENI MarHuTHOM MHAYKIIUU TOJIS JNIMHHOTO
NpAMOTO  MPOBOJAHMKA W  3aMKHYTOTO  KOJBLIEBOIO
MPOBOJIHUKA, KATYIIKU C TOKOM.

Tema 3. Macnummnoe nojne. IeKMpOMAZHUMHAA
UHOYKUUSA

[TocTostHHbIE MarHuThl. B3auMoaerncTBrE MOCTOSTHHBIX
MarHuToB. MarautHoe mosie. BEeKTop MarHuTHOM UHIYKIIHAH.
[IpyHIMI ~ CyNepro3uIMM MarHUTHBIX Toned. JInHnn
MarHUTHOM HWHAYKUMM. KapTuHa JHMHUIA MarHUTHOM
WHIYKIWH TOJIA IOCTOSIHHBIX MAarHUTOB.

MarautHOe mnoJie TPOBOAHMKA € TOKOM. KapTuHa
JUHAW WHIYKIUHA MarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO
NPOBOJHUKA W 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA,
KaTymku ¢ TokoMm. OmbiT Opcrtena. BzaumopeiicTBue
IIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MoAyJib U HanpasieHue. J[BuxkeHue
3apsHKEHHOM 4acTUIbl B OJHOPOJAHOM MAarHUTHOM IIOJIE.
Pa6ora cumel Jlopenna.

SIBiieHUE  DIEKTPOMAarHUTHOU ITorok
BEKTOPAa MAarHUTHOW WHIYKIMHU. DJIEKTPOJBHXKYIIAs Cuia
WHIYKIMH. 3aKOH 3JIEKTPOMarHuTHOW uHAyKuuu dapasnes.

BuxpeBoe snekrpuueckoe moje. DIEKTPOABUKYIIASL
CMja  MHAYKUMM B  MOPOBOJHHKE,  ABWKYLIEMCS
MOCTYIATENBHO B OJJTHOPOJHOM MArHUTHOM MOJIE.

[Ipasuio Jlenua.

HHAOYKIIUH.




B3anMozencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlericTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaGmonenne nBWKeHHMs Ty4Ka JJICKTPOHOB B
MarHUTHOM IIOJIE.

[TpuHUIMI AEWCTBUA IIEKTPOU3MEPUTEIBHOIO IpUbopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit  sxcnepumenm,  nadopamophwvie
padomul, NPAKMUKYM.

HccnemoBaHne  MarHUTHOTO — TOJIE  MTOCTOSIHHBIX
MarHuTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanue IOEHUCTBUSA IIOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OmnpeneneHue MarHATHOM WHAYKUAM Ha OCHOBE
MU3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SlBneHne  BIEKTPOMAarHUTHOM HMHAYKOUH. IloTok
BEKTOpa MarHuTHOM wuHAykuuu. ID/C uHOyKuuu. 3aKoH
anekTpomarHutHo — uHAykumu — @apages.  Buxpesoe
anekTpuyeckoe nose. Toku Dyko.

OJIC uHAYKUMM B TPOBOJHHKE,
OJHOPOJTHOM MarHUTHOM IIOJIE.

ABIDKYIICMCSA B

NHIyKTUBHOCTS. SIBnenue
DJIIEKTPOJIBUXKYIAsl CHJIA CAMOUHAYKITUH.
DHeprusit MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

CaMOHWHTYKIIHH.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckue yCTpOWCTBA u IPaKTHYECKOE
IIPUMEHEHHE. IIOCTOSSHHBIE MArHuThbl, JJIEKTPOMAarHUThI,
AJEKTPOJABUTATEIb, YCKOPUTEIM JJIEMEHTAPHBIX YACTHL,
WHYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIiT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMArHUTHON UHYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI UHIYKIUA OT
CKOPOCTH U3MEHEHUSI MarHUTHOT'O TTIOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii skcnepumenm, 1abopamopusie padomul

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue NOEWCTBUS TMOCTOSHHOIO MarHura Ha
pPaMKy C TOKOM.

Hccnenosanue
WHTYKIIHAH.

SABJICHHA BHCKT'pOMaFHHTHOfI




[IpaBuno Jlenna.

NunyktuBHoCTh. Karymika WHAYKTUBHOCTH B IIENU
MOCTOSIHHOTO ~ ToKa. fBienue camounaykuuu. OJIC
CaMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue  yCTpOMCTBA W TEXHOJOTUYECKHE
MPOLECCHl: WHIAYKIMOHHAS II€Yb, COJICHOWJ, 3allUTa OT
ANEKTpU3AUMUA TEJl TPU JABUKEHUH B MAarHUTHOM IIOJIE
3emu.

Jlemoncmpayuu.

HaOnronenue siBieHUst 3JIEKTPOMarHUTHOM MHIAYKITUHN.

UccnenoBanne 3aBucumoctd IJC HHAYKIMU OT
CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.

[Ipasuo Jlenua.

[Tanenuie MmarauTa B allOMUHUEBOM (MEeIHOMN) TpyOe.

SBneHue caMOMHAYKIIUH.

UccnenoBanue 3aBucumoct DJIC caMOMHAYKIMU OT
CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B IIEMH.

Yuenuueckui IKCnepumenm, JaabopamopHble
padomwl, NPAKMUKYM.

UccnenoBanue SIBJICHUS AIEKTPOMArHUTHON
WHTYKIIUH.

Onpenenenne MHAYKIIMU BUXPEBOTO MATHUTHOTO TMOJIS.

Uccnenosanue sSBJICHUS] CAMOUMHIYKIIAH.

COopka MoJIeNu IEKTPOMArHuTHOTO FreHepaTopa.




Paszngea 5. Kosie0anus 1 BOJHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOO0IHEBIE KOIeOaHuS.

l'apmonudeckue konebanus. Kunematuueckoe
JTUHAMHYECKOE OIUCAHUE. OHEPreTUUYEeCKOe OIMCaHUE
(3aKOH COXpaHEHHUs MeEXaHU4ecKoll sHepruu). BbviBoj
JTUHAMUYECKOTO OIMUCAHUA TapMOHMYECKUX KOJeOaHWil U3
UX DHEPTeTUYECKOTO U KHHEMATHYE€CKOTO OMUCAHMUS.

Amvmuintyna u ¢asza koseOanuil. CBSA3b aMIUTUTYbI
KoJicOaHMIT  MCXOOHOMU C  aMIUIMTYyJaMU
KoJieOaHuil €€ CKOPOCTH M YCKOPEHUSI.

[lepuon wu wyactora konebanuit. Ilepwon Manbix
CBOOOJHBIX KOJEOAHUN MATEMATHYECKOTO MasTHHUKA.
[lepuon cBOOOIHBIX KOJIEOAHUI MPY>KMHHOTO MasiTHUKA.

[TonsiTue o 3aryxaronux kKojeOaHusX. BoIHYX/I€HHbBIE

)51

BCINYNHBI

konebanus. Pesonanc. Pe3onancHas kpuBas. BrnusHue
3aTyXxaHUs Ha BUJ pe30HAHCHOW KpUBOU. ABTOKOJICOAHMS.

TexHuueckue  yCTpOMCTBA U TEXHOJOIMYECKUE
MPOLIECChl: METPOHOM, 4Yachl, Kayejlu, MY3bIKaJIbHbIC
WHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeaIbHOro ABIKEHUS.

HaOnronenne  HE3aBUCHMOCTH — TEepUOJa  MajbIX

KoJIeOaHUM rpy3a Ha HUTU OT aMIUTATY/IbI.

Tema 1. Mexanuueckue u 31€KMPOMAZHUMHDbLE
Kolebanus

KonebarenpHas cucrema. CBOOOIHBIE MEXaHHMYCCKHUE
konebanus. ['apmonunyeckue konedanus. [lepuon, yactora,
ammuTyna U ¢asza konebanuil. [lpyXWHHBIA MasTHUK.
MareMaTu4eckuii MasATHUK. YpaBHEHHE TapMOHHUYECKHUX
koneOanuii. IlpeBpaieHne sHepruv NpH TAPMOHUYECKUX
KOJICOAHMSIX.

Konebarenbubliii KOHTYP. CBoOonHbIE
3JIEKTPOMArHUTHbBIE Kosie0aHus B U/1CAILHOM
K0JIe0aTEeIIbHOM KOHTYpE. Amnanorus MEXTY

MEXaHUYECKUMU M DJIEKTPOMATHUTHBIMU KOJIEOAHUSIMHU.
@opmyna ToMmcoHa. 3akOH COXpAaHEHUST DHEPrUU B
U/ICaIbHOM KOJIe0aTeIbHOM KOHTYpE.
[IpencraBienne 0  3aTyxarLUX
BoiHy)XJIeHHBIE MEXaHMYeCKHhe KoJeOaHus.
BbiHyX/1€HHbBIE AJIEKTPOMATrHUTHBIE KOJIEOAHUS.
[lepemennbiii TOK. CHHYCOMIANBHBIM NEPEMEHHBIN
TOK. MOIIHOCTh MEPEMEHHOIO TOKa. AMIUIUTYIHOE U
JNEHCTBYIOLIEE 3HAYCHUE CUIIbI TOKA U HAIPSIKCHUS.
Tpanchopmarop.  IIpousBoncTtBo,  mnepenaya
noTpeOJIeHHe DJEKTPUUECKON HSHEPruu. IKOJOTHUYECKUE

KOJICOAHUSIX.
Pes3onanc.

n




HUccnenosanue 3aTyXaroIIMX KoJIeOaHuit 51
3aBUCUMOCTH  Tepuoja CBOOOIAHBIX  KOJEOAHWA  OT
CONPOTUBJICHUSI.

HccnenoBanne kojeOaHuWi Trpy3a Ha MAacCUBHOM
OpyXUHE C 1elbl0 (OPMHUPOBAHUSA TNPENICTABICHUNA 00
UJIeaJIbHOM MOJEIN NPYKUHHOTO MasATHHKA.

3aKOH COXpaHEHUs PHEPTUU MPU KOJIEOAHUSIX rpy3a Ha
MpYyKHUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Hab6nronenue pesonanca.

Yuenuueckui
paoomul, nPAKMUKYM.

N3mepenue nepruoaa cBOOOHBIX KOJIEOAHUM HUTSIHOTO
U MIPY>KUHHOTO MasITHUKOB.

N3ydeHne 3aKOHOB JBHKEHUS Tejla B X0JIe KojaeOaHuit
Ha yIpyroM Mo/BECE.

N3yuenune aBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue 2HEPTUM B IPY>KUHHOM MasiTHUKE.

UccnenoBanne yObIBaHUS aMIUTMTYIbI 3aTyXaOIIUX
KoJieOaHui.

HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

IKcnepumenm, JabdopamopHbsie

Tema 2. dnekmpomacnumHnule Koaedanus.

KonebarensHbIH KOHTYD. CBoOoHbBIE
ANEKTPOMATrHUTHBIE KOJIeOaHUs B ujeanbHOM
konebarenbHOM KoHType. ®opmyna Tomcona. Css3b

PUCKH TIpU TMPOU3BOJCTBE 3JeKTpodHepruu. KympTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckue YCTPOUCTBA 51 IIPAKTUYECKOE
IPUMEHEHHUE:  JJIEKTPUYECKMM  3BOHOK,  I'€HEpaTop
IIEPEMEHHOTO TOKA, IMHUU IEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne nmapamMeTpoB KojaeOATEIbHON CUCTEMBI
(Ipy>XUHHBIA UM MAaTEMaTUYECKUI MasSTHUK).

HaGnronenue 3atyxarommx KojaeoaHuii.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHMIMA.

Ha6nronenue pesonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwuiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa |
HAmpsDKEHUST OT  BPEMEHH) JUIA  DJIEKTPOMArHUTHBIX
KOJIeOaHMIA.

Pe3zonanc mnpu  mociaegoBaTEIbHOM — COCIMHEHUU
pe3ucTopa, KaTyIIKW UHIYKTUBHOCTH U KOHJIEHCATOpa.

Mogens TUHUY AIEKTPOTEpEeaayuH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HCCJ’ICI{OB&HH@ 3aBUCHUMOCTHU nepuoaa MaJIbIX
KoeOaHui rpys3a Ha HUTH OT AJIMHBI HUTU U MACCEI I'py3a.
HCCJ’IC,}IOBHHI/IG NNEpEMCHHOI0O TOKa B ILOCIIM U3

TIOCJIEIOBATEIbHO COCTMHEHHBIX KOHACHCATOPA, KATYIIKH H
pesucropa.




aMIUTATYZBI 3apsiia KOHAEHCATOpa ¢ aMILTUTYAOU CHJIbI TOKA
B KOJIeOATEIIPHOM KOHTYDE.

3aKOH  COXpAaHEHHMs  SHEPrMM B HJICAIILHOM
KoJie0aTeTbHOM KOHTYpE.

3aTtyxaronme 3JIEKTPOMArHUTHBIE KoJieOaHusl.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.

IlepemeHHBI TOK. MONIHOCTP IEPEMEHHOIO TOKA.
AMIUIMTYTHO€ W JEWCTBYIOLIEE 3HAYCHHE CHJIBI TOKA M
HalpsDKEHUsT TOpU  pa3nuyHOM  (opme  3aBUCUMOCTH
IIEPEMEHHOI'0 TOKa OT BPEMEHHU.

CunyconnanbHbld  NEpeMEHHBIM TOK. Pe3ucrop,
KOHJICHCATOp M  KAaTyllKa HWHIYKTUBHOCTM B  LEIH
CUHYCOUJAIBHOTO IIEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

NneanbHb1it TpaHchopmartop. IIpounsBoacTso,
nepeaayda v NoTpedsIeHHe JEKTPUUECKON IHEPTUU.

DKOJIOTUYECKUE PUCKH npu MIPOU3BOJCTBE
AIEKTPOIHEPTHH. KynbTypa MCTOJIb30BaHUS

AJIIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.
TexHuyeckue  yCTpOMCTBA M TEXHOJIOTUYECKHE

ITPOLIECCHI: ANEKTPUYECKUI 3BOHOK, reHepaTop
IIEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOIepeaay.
Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.
3aBUCUMOCTh YaCTOTBI CBOOOMHBIX KOJIEOAHUII OT
WHIYKTUBHOCTH M EMKOCTH KOHTYpa.




OcuusiorpaMmbl 3J1€KTPOMarHUTHBIX KOJI€OaHUM.

['eHepatrop  He3aTyxamImUX  SJIEKTPOMATHUTHBIX
KOJIeOaHU.

Mojienb 3JIEKTPOMAarHUTHOTO T€HEPATOPA.

BoiHyX/1I€HHbIE CHHYCOUIATbHBIE KOJICOaHUsI.

Pesucrop, kaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B
L€ TIEPEMEHHOTO TOKA.

Pezonanc mnpu  mociaegoBaTeNbHOM — COEAWHEHUU
pEe3UCTOpa, KaTyIIKU UHAYKTUBHOCTH U KOHAEHCATOpa.

Y cTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuit  sxcnepumenm,  nadopamophwvie
padomul, NPAKMUKYM.

N3yuenue tpancpopmaropa.

Uccnenosanue MEePEMEHHOTO TOKa qyepes

MOCIIEZIOBATEIbHO COCAMHEHHBIE KOHJEHCATOP, KATYIIKY H
pe3ucTop.
HaGmoienue >meKTpoOMarHiTHOTO pe30HaHCa.
UccnenoBanne paboOThl HMCTOYHMKOB CBETa B IIEMU
NEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUMHbBIE
60/1HbI.

MexaHnueckue BOJIHBI, YCIOBUS UX PACIIPOCTPAHEHUS.
ITonepeuynsie M npoaoabHbIE BOJHBL. Ilepuon, ckopocTh
pacrpoCTpaHEHUs U JIMHA BOJIHBI. CBOMCTBAa MEXaHUUYECKUX

Tema 2. Mexanuueckue u 31eKMPOMACHUMHbIE
80JIHbL

MexaHW4YecKrie BOJHBI, YCJIIOBHS PacIpOCTPAHCHUS.
[Mepron. CkopocTh pacnpOCTpaHEHUS M JUIMHA BOJIHBI.




BOJIH: OTpa)XXCHUE, uHTephEepeHIus U
IUPPAKITHSL.

3Byk. CkopocTh 3Byka. ['pomkocTs 3Byka. BreicoTa
ToHa. TeMOp 3ByKa.

[IlymoBOe 3arpsi3HEHUE OKPYKAIOIIEH CPeibl.

DNEeKTPOMarHUTHbIE BOJHBL. YCIIOBUS U3Iy4YEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anMmHast opueHTanus BeKTOPOB
B DJIEKTPOMATHUTHOU BOJIHE.

CsoiicTBa QJICKTPOMAIrduTHBIX  BOJIH:

IMPCIIOMJICHHUC,

OTpaKXCHUC,

IpesioMIIEHUE, NOJsIpU3alys, UHTephepeHns U udpakuus.

[llxkana 2JIEKTpOMAarHUTHBIX BOJH. IIpuMeHenue
ANIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY.

[TprHIMIIEI pPaguoCBs3n 151 TEJIEBUICHUS.
Pannonokanus.

ONEeKTPOMarHMTHOE  3arpsi3HEHHE  OKpYKarolen
CpEIBbL.

TexHuueckue YCTPOWCTBA U IIPAKTUYECKOE
IIPUMEHEHUE:  MY3BbIKaJIbHBIE  MHCTPYMEHTHI,  pajap,

paguonpuEMHHUK, TEJIICBU30P, aHTeHHA, TenedoH, CBU-meus,
yJIbTPa3BYKOBasl IMArHOCTUKA B TEXHUKE U MEJIULIMHE.
Jemoncmpayuu.
O6pa3zoBaHue W PacOpPOCTPAHCHHE TOMEPEUHBIX U
MPOJIOJIBHBIX BOJIH.
Konebumronieecst Teo Kak HCTOYHHK 3BYKa.
3aBHCUMOCTh JJIMHEI BOJHEI OT YaCTOTHI KOJICOaHHIA.

[Tonepeynple W MPOJOJbHBIE BOJHBIL. MHTepdepeHuus u
mudpakiysl MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricota
ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHbBIE BOJHBL. Y CIOBUSL HW3IIYYCHUS
AJIEKTPOMATHUTHBIX BOJIH. B3auMHas opueHTaImsi BEKTOPOB

E, B, V B oanekrtpomaruuTHoil BosiHe. (CBoOMCTBa
3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHHUE, TMPEIOMIICHUE,
nonspu3anus, audpakuusa, wuHTepdepeHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[lkama 2JIEKTPOMArHUTHBIX BOJH. IIpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMTIBL PauoCBsI3U u TCIACBUICHUS.
Panuonoxkanus.

DJIEKTPOMarHuTHOE 3arpsi3HCHUE OKpY Karoleu
Cpenpl.

TexHuueckue yCTPOWCTBA 51 IIPAKTUYECKOE
MIPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,

YIABTPA3BYKOBAsl JIMArHOCTMKA B TEXHUKE W MEIHIUHE,
pamap, paauoNpUEMHHK, TEJIEBH30p, aHTCHHA, TeiedoH,
CBUY-neus.

Jlemoncmpayuu

O6pa3zoBaHue W PACHPOCTPAHCHHE TIOTICPCUYHBIX U
MIPOJIOJBHBIX BOJIH.

Kone6mronieecs Teo Kak UCTOYHUK 3BYKa.




Habmonenue OTpaKCHHSI " TIPEITOMIICHUS
MEXaHUYECKUX BOJIH.
HaGmrogenne  waTepdepeHmmu u  AUpPaKIUU

MEXaHUYECKUX BOJIH.
AXyCTUYECKHI pe30HaHC.
CBoiicTBa yabTpa3ByKa U €ro MIPUMEHEHHUE.
Habmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C
aAMIUTUTYI0M M 4aCTOTOW KOJICOAHMIA.

HaGmonenne OTpaKeHUS U TIPETOMIICHUS
MEXaHUYECKUX BOJIH.
HaGmronenne  waTepdepenmmm u  audpaxiuu

MEXaHUYECKUX BOJIH.
3BYKOBOI pE30HAHC.
HabGutoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA €
aAMIUTUTYI0M M 4aCTOTOW KOJICOAHUIA.
HccnenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH:

HccnenoBanne CBOMCTB 3IIEKTPOMArHUTHBIX BOJIH: | OTpPAXXEHUE, TMpeJoMIIeHUe, TMojspu3anus, audpakxius,
OTpak€Hue, TMpeJoMIIeHHue, TMoJspu3auusd, Audpaxkuus, | uHTephepeHITus.
uHTephepeHITHS.
O6HapyxeHue nHGPaAKPACHOTO U YIbTPa(UOIETOBOTO
W3JIYYEHUM.
Yuenuueckui IKCnepumenm, JaabopamopHble
paodombol, nPAKMUKYM.
N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.
N3yuenne pacrpoCcTpaHeHUsl 3BYKOBBIX BOJIH B 3aMKHYTOM
MIPOCTPAHCTBE
Tema 4. Onmuka. Tema 3. Onmuka
[IpssmonuueiHOE pacupocTpaHeHue CBETa B I'eomerpuueckas OIITHKA. IIpssmonuueriHoe
omgHOpoaHOU cpexe. JIyu cBera. ToueuHblli HICTOYHUK CBETA. | PACIPOCTPAHEHUE CBETA B OJHOPOJIHOM cpexe. Jlyu cBera.
OtpaxeHne cBeTa. 3aKOHbl OTPAKEHUS CBeTa. | TOUEUHBIA HCTOYHUK CBETA.
[loctpoenne  m300pakeHMI B TUIOCKOM  3€pKae. OtpaxeHnne cBeTra. 3aKOHbl OTPAXKEHHS  CBETA.

Cdepuyeckue 3epkana.
[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETA.
AOCOMIOTHBIA TOKa3aTeNb MpeaomiieHus. OTHOCUTEIbHBIN

[TocTpoenue n300pakeHnit B TIIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA.
AOCOIOTHBIA ~ TOKa3aTenb  mnpenomsieHus.  [lomHoe




nokaszarenp npenomiieHus. [IocTOSITHCTBO 4acTOThI CBETAa U
COOTHOIIICHHE JUTUH BOJIH pu nepexoze
MOHOXPOMATHYECKOIO CBETA YEpe3 I'PAHUIly pa3zesia JBYX
ONTHYECKHUX CPE.

Xon nydeit B mpusme. Jucnepcusi cBeta. CloxKHBIN
cocraB Oenoro cseta. L[Ber.

[lonnoe BHyTpeHHee oTpakeHue. lIpemenbHbI yrom
ITIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Cobuparoliue 1 paccerBarouye JUH3bl. TOHKas JIMH3A.
DOKYCHOE PAaCCTOSIHUE U ONTUYECKAasl CUJla TOHKOMW JIMH3HI.
3aBUCUMOCTh (POKYCHOTO PaCCTOSIHUSI TOHKOM cepruyecKoit
JVMH3Bl OT €€ TE€OMETPUM M OTHOCHUTEIBHOTO IOKA3aTENs
IIPEJIOMIICHHUS.

dopMyna TOHKOM JIMH3BL. YBEIWYECHHUE, HABAEMOE
JIMH30M.

Xon nyya, OpOLIEAUIErO JIMH3Y IO MPOW3BOJIBHBIM
yIJIOM K €€ TJIaBHOM onTtudeckod ocu. IlocTtpoenue
M300paKeHU TOYKM M OTpe3Ka MpsIMOMl B COOMpAroluX U
paccenBarolIMX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemiarornas crnocoOHOCTb.
I'ma3 xak onTuyeckas cucrema.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBas OIITHUKA. Nurtepdepentus CBeETa.
KorepenTHerie UCTOYHHKHU. Ycnosus HaAOJIIOIEHUS
MakCUMyMOB M MHHUMYMOB B HWHTEphEpPEHIIMOHHON

BHYTpeHHee oTpaxeHue. IIpenenbHblii yroja MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

HNucnepcust ceera. CHOXKHBIM cocTaB 0enoro caera.
LBer.

Cobuparoniye 1 pacceMBarolye JuH3bl. TOHKas JIMH3A.
DOKyCHOE PacCTOSIHUE U ONTHYECKAsl CUia TOHKOW JIMH3BI.
[Toctpoenne  u300pakeHWit B coOUpalomMX U
pacceuBaromux JuH3ax. DdopMyna TOHKOW  JIMH3BIL.
YBenuueHue, 1aBacMoe JTUH30M.

HpeI[GJII)I IMPUMCHHNMOCTH FGOMeTpH‘IGCKOﬁ OIITHKH.

BonnoBas OIITHKA. Nurtepdepenius CBETa.
KorepenTHble  MCTOYHUKW. VYcnoBus  HaOmoaeHUs
MakKCUMyMOB M MHUHHMYMOB B HHTepP(EpPEHIIMOHHOU

KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.
Hudpakuuss  cBera. JudpaxkinumoHHas  peméTka.
VYcnoBue HaOMIOAEHUS TJIABHBIX MAKCUMYMOB TIPH MaJI€HUN
MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.
[Tonspusanus cBera.
TexHnueckue yCTpPOMCTBA 51 [IPAKTUYECKOE
IpUMEHEHUE: OYKH, Jiyna, (oroammapar, MpPOEKIIMOHHBIN

amnrapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
nupakiMOHHAs PEMIETKA, TOISIPOUI.
Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTpAHEHHUE,
npesiomieHue ceeta. OnTudeckue mpuodopsI.
[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

OTpake€HUE U




KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpumepsl
KJIACCUYECKHUX UHTEP(HEPEHITMOHHBIX CXEM.

Hudpakuus  cBera. JudpakmuonHas  peméTka.
VYcaoBue HaOMIOAEHUS IIABHBIX MAKCUMYMOB IIPH T1aJIEHAN
MOHOXPOMAaTHYECKOTO CBETA HAa AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHuyeckue  yCTpOMCTBA W TEXHOJOTUYECKHE
MpoLecChl:  OYKH, Jiyna, Iepuckon, (oroanmapar,
MUKpPOCKOII, TPOEKIMOHHBIA amnmapar, IPOCBETJIICHHUE
OIITUKH, BOJIOKOHHAS OINTUKA, TU(PpaKIIMOHHAs pelIETKa.

Jlemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanne npesioMIIeHAs CBETA.

HabmroneHne TOJHOTO BHYTPEHHETO  OTPaKCHUSI.
Monenb cBeTOBOA.
UccnegoBanne xoma CBETOBBIX MYYKOB  4YEpe3

MJIOCKOMAPaJUICIbHYIO TJIACTUHY U TIPU3MY.
UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.
Mopenn MUKpOCKoOTIa, TeJIECKOIA.

Habmronerune natepdhepeHIIny cBeTa.
Habmronenne 1iBETOB TOHKUX TUIEHOK.
Habmnronenue nudpakiuu ceera.
N3yuenune audpakiinoHHON pEIETKY.
Ha6nronenue nudpakiimoHHOTO CIIEKTpA.
Habmronenune nucnepcuu cBera.
Hab6nronenue nonspusanum cBeTa.

NccnenoBanue cBOMCTB N300pakeHU B TMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGmonenue natepdepeHnm ceera.

Ha6mronenue nudpaxium ceera.

Hab6nronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[lonyyenue cnekTpa ¢ NOMOILIBIO IU(DPAKIHMOHHON
PELIETKH.

Haburoienue nossipuszanuu cBera.

Vyenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokasarens IpesioOMIICHHS CTEKIIA.

HccnegoBanue cBOMCTB M300paKEHUI B TMH3AX.

Habnronenue aucnepcuu cBera.




[IpumeneHue HOJISIPOUJIOB TUTSL U3YYCHHUS
MEXaHUUYECKUX HANPSKEHUM.

Yuenuueckuii IKCnepumenm, JnabopamopHble
paodombwvl, nPAKMUKYM.

N3MmepeHune nokazaress npeioMJIeHUs CTEKIIA.

HccnenoBanune 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS
OT BEIIECTBA (HAa MPUMEPE KUJIKUX JINH3).

N3mepenne (GOKyCHOrO pacCTOSHHUSI PaCCEUBAIOIIUX
JIH3.

[Tonydyenue wu300pakeHHs] B CHCTEME M3 IUIOCKOTO
3epKaja 1 JIMH3bI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

HaGnronenue  audpaxiuu, uHTEphEpeHINN U
MOJISIPU3ALIMM CBETA.

N3ydenne mnonspuszanuu CBETa, OTPAKEHHOTO OT
MMOBEPXHOCTH JAUAJICKTPHUKA.

N3ydenne uHTepdepeHINM JTa3epHOTO U3ITYyUEHUS Ha
IBYX ILEJIAX.

Habmonenune nqucnepcun.

Habmronenne wu wuccienoBanve AUGPaAKIIMOHHOTO
CIEKTpa.

HN3mepenue MHBI CBETOBOM BOJIHBI.

[TonyueHne crnekTpa W3IyYEHUS CBETOAMOAA TIPU
MOMOIIHY JU(GPAKIIMOHHON PEIIETKH.




Pazgen 6. OcHOBBI cHnenuajJbHOH
OTHOCUTEJIBbHOCTH.
I'paHuiel TPUMEHHMOCTH KJIACCHYECKOM MEXAHHKHU.

[Toctynarsl cnenuaIbHON TEOPUHA OTHOCUTEIBHOCTH.

Teopun

[IpocTpaHcTBEHHO-BPEMEHHOM HWHTEpBAJl.
[IpeoOpazoBanust  JlopeHna. YcioBue MNPUYMHHOCTH.
OTHOCUTENIBHOCTD OJTHOBPEMEHHOCTH. 3amenieHue

BPCMCHHU U COKpAIICHUC TJIMHBI.
3H€pFI/ISI U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUIBI.

CBs3p  Maccel € DJHEpPrue€d M HUMILYJIbCOM
PENATUBUCTCKON YaCTULIbI. DHEPIHS TIOKOS.

TexHuyeckue  yCTpOMCTBA M TEXHOJOTUYECKHE
IPOLIECCHL:  CIYTHUKOBBIE  NPUEMHUKH,  YCKOPHUTEIH

3apsKEHHBIX YACTHII.
Y4yeHn4yeckuil 3KCIEpUMEHT, J1abopaTopHbie padOThI,
MPAKTHUKYM.
Omnpenenenre UMIyIbCa U DHEPTUU PEISITUBUCTCKUX
gactul] (o ¢otorpadusaM TPEKOB 3apsKEHHBIX YacTHI] B
MarHUTHOM T10JI€).

Pa3gen 6. OcHOBBI crnenuajJIbHOH TEOpUH
OTHOCHUTEJILHOCTH

['pauiiel TPUMEHMMOCTH KIJIACCHYECKOM MEXaHHKHU.
[loctymarel cnenHANIBHOM TEOPUH  OTHOCUTEIBHOCTH:

HHBAPHUAHTHOCTL MOAYJIII CKOPOCTH CBCTA B BaKYYMC,
IMPUHOUITI OTHOCHUTCIIBHOCTHU OHHIITEHA.

OTHOCHTEIBLHOCTD OJHOBPEMCHHOCTH.
BPCMCHH U COKPAIICHHUC NJINHBI.

3Hepr W1 1 UMITYJIbC pCHHTHBHCTCKOﬁ qaCTHUILBbI.

CBs3b MacCCHhI C BHGPFHGﬁ u HMITYJIbCOM
peHHTHBHCTCKOﬁ JaCTHUIIbI. BHCpF U1 IIOKOA.

3ameiieHnue

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKkyaapno-801H0801 Oyanusm.

PaBHOBecHOE  TemoBoe  M3NMydeHUE  (M3ITydeHUE
a0bCcomoTHO u€pHOro Teja). 3aKoH cMelleHuss BwuHa.
I'nnotesa [i1anka o kKBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otounbl. opmyna [Inanka cBs3u 3HEepruu (HoToHa C
€ro 4aCTOTON. DHEPTUs U UMITYJIhC (POTOHA.

OtkpeiTie u uccienoanue Gorodddexra. OnbITo A.
I CroneroBa. 3akoHsl ¢otorddexra. VYpaBHeHHe




®ororpdexr. Ombiter A. I'. CroneroBa. 3aKoHbI
dotorddekra. YpaBHenue DiHIITENHHA u1a PoTodPdeKTa.
«KpacHnas rpanuna» potospdexra.

JlaBneHnue cBera (B YaCTHOCTH, JABJIEHUE CBETa Ha
a0COJIIOTHO TMOTJIOMIAIONIYI0 U a0CONIOTHO OTPAXKAIOILYIO
noBepxHocTh). OnbiTel [1. H. Jlebenena.

BonnoBeie cBoiicTBa wactull. BomHbl ae bpouis.
JlnuHa BoJHbI fe Bpoiins u pazMepsl 00J1acTH JOKaIUu3auu
JBIKYILEHUCS YaCTULIBL. KopnyckyisipHO-BOJIHOBOI
ayanusM. Judpakuus 31eKTpOHOB Ha KpUCTAILIAX.

Crenunduka n3mepenuii B Mukpomupe. CoOTHOLLIEHUS
Heonpenenénnocreit I'eiizenOepra.

TexHuyecknue  yCTpOMCTBA M TEXHOJIOTUYECKHE
MPOIIECCHI:  CIIEKTpoMeTp, (orolrnemMeHT, (GOTOMATUHK,
TYHHEJIbHBIM MUKPOCKOII, COJIHEYHast OaTapesi, CBETOJUO/.

Hemoncmpauuu.

®o10o3((PexT Ha YyCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTodPdeKTa.

UccnenoBanue 3aBHCHUMOCTH COIPOTUBIICHUS
MOJIyIIPOBOJTHUKOB OT OCBEIIEHHOCTH.

CBeToauosn.

Conneunas Oarapest.

Yuenuueckuit ~ sxcnepumenm,  nadopamophbvie

padomsl, nPAKMUKYM.
UccnenoBanue dhoTope3ncropa.

Oiinmreiina  ans potodddexra. «KpacHas rpanuna»
doTorpdexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

Texauueckue YCTPOUCTBA u MIPaKTHYECKOE
npuMeHeHue: (GOTOdJIEMEHT, (POTOJATUYUK, COJTHEYHAS
OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢HeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
NccnenoBanue 3akoHOB BHeMIHEro Gporodddexra.
Cseroauon.

Connednas Oarapesi.




N3mepenne mnocrosanHou Ilnanka Ha  OCHOBE
uccaenoBanus Gporodrddexra.
UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa 4epe3
CBETOJIMOJ OT HAMPSIKCHUS.
Tema 2. @u3zuka amoma. Tema 2. Cmpoenue amoma
OneITel 1O HWCCIEOBAHMIO  CTPOEHUS  aToMa. Mopens atoma Tomcona. OmnbiTel Pezepdopra mo

[Inanerapnas mozenb atoma Pezepdopa.

[Toctynatel bopa. M3nydenue u noriomieHre GOoToHOB
MIpY MEPEXO0JI€ aTOMa C OJJHOT'O YPOBHS SHEPTUU Ha APYTOH.

Bunper cnektpoB. CrHeKTp YpOBHEH JHEpPruud aroma
BOJIOpOA.

CnioHTaHHOE Y BBIHYKJIECHHOE U3JIy4YeHHE cBeTa. JIazep.

TexHuyecknue  yCTpOMCTBA M TEXHOJOTUYECKHE
MIPOIIECCHI: CHEKTPaJbHBIA aHaau3 (CHEKTPOCKOM), jas3ep,
KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopra.

HabmroneHune nuHEHYaThIX CIIEKTPOB.

YCTpOWCTBO M JEUCTBUE CUETYMKA HOHU3UPYIOLIUX
YacTHII.

OnpeneneHue JJIMHBI BOJHBI JIA3€PHOTO U3TYUYEHHUS.

Yuenuueckuii
padomul, nPAKMUKYM.

Habmronerune nuHEHIaTOTO CIIEKTpA.

IKCnepumernm, Jlaﬁopam OpHble

paccesHuto o -yactul. [lmanerapHas woxens aroma.
[Toctynatel bopa. M3nydyenue u nornomieHue GOTOHOB MpH
MepeXo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA IpYyroi. Bussl
criekTpoB. CIIEKTp YPOBHEW HEPTUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa wactull. Bonubel ne bpoins.
KopnyckynsipHO-BOJIHOBOH Jyanu3Mm.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyYEHHE.

TexHuueckue yCTpPOMCTBA 51 [IPaKTUYECKOE
NPUMEHEHHE: CHEKTPAJIbHbIN aHaNIU3 (CIEKTPOCKOII), JIa3ep,
KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mognens onbita Pesepdopra.

Onpenenenue JIMHBI BOJHBI J1a3epa.

Habmronenue nuHeRYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonvl

Habmronenune nuHEHIaTOrO0 CrieKTpa.




HccenenoBaHue CHEKTpa pa3peskeHHOIO0 aTOMApPHOIO
BOJIOPO/Ia U U3MEPEHHE NMOCTOSTHHON Punbepra

Tema 3. Qu3zuka amomHo20 A0pa U 3J1eMEHMAPHBIX
yacmuuy,.

Hyknonnas monens snpa ['eitzenbepra—lBaneHKo.
3apsan sapa. MaccoBoe uncio sipa. M3oTomnsl.

PannoaktuBHOCTh. Aunbda-pacnaja. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3iydyeHue.

3aKoH PaaAruOaKTUBHOI'O pacliaaa. PaI[I/IoaKTI/IBHBIe
HU30TOIIbI B IIpUupoac. CsoiicTBa HOHU3UPYIOLICTO
HU3JIYYCHHA. Bnusuaue pPaaAuOaKTUBHOCTH HA  JKHUBBIC

opranu3mbl. EctrecTBeHHBIN QOH n3nyduenus. Jlozumerpus.

DHeprusi CBSI3M HYKIIOHOB B siApe. SlIepHbIE CHUIIBL
JledbekT Macchl sapa.

Snepnbie peaknuu. lenenue u cuHTe3 Aaep. SAnepHnie
peaktopsl. [IpobGieMbl  ympaBisgeMoro TEpMOSIEPHOTO
CUHTE3a. OKOJOTMYECKHE aCMEKThl Pa3BUTUA SACPHOU
SHEPTETHUKH.

MeToabl perucTpalyu U UCCIEA0BAHUS JIIEMEHTAPHBIX
YacCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJICUCTBHA. bapuonsl,
Me30Hbl W JentoHel. lIpeacraBnenue o CrangapTHOU
Mozaenu. KBapk-TiirooHHass MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtangapTHo Moaenu. TéMHas
MaTepUsi U TEMHASI SHEPTUs.

EanncTBO pmznueckoi KapTUHBI MUpA.

Tema 3. Amomnoe sa0po

DOKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHUS
anpa. OTkpsiTHE paanoakTUBHOCTH. OnbIThl Pezepdopaa mo
ONPENEIICHUI0  COCTaBa  PaJUOAKTHUBHOTO  W3JIyYECHUS.
CpoiictBa anb(a-, Oera-, ramma-usiydeHus. BrusHue
PaaMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpsITHE TPOTOHA M HEUTpOHA. HykiioHHas Moznens
snpa ['eitzen6epra—Banenko. 3apsij sapa. MaccoBoe uucio
saapa. M3orormsl.

Anb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnag. l'amMa-uznydyeHue.  3aKOH
pacmana.

OHeprusi CBSI3M HYKJIIOHOB B siApe. SIepHBbIE CHUIIBIL.
Hedekt maccol siapa.

Anepnsie peakuuu. /lenenue u cuHTE3 AIEP.

Anepnsiii peaktop. TepmosiaepHsiit cunTes. [Tpodiembl
U TIEPCHEKTHBBI SAIEPHOM DHEPreTHUKUA. ODKOJIOIMYECKHE
ACIIEKTHI SIIEPHON YHEPIETUKMU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Meroabl HaOMIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX
YaCTHLI.

dyHaaMEHTAIIbHbIE
¢bu3rUecKoil KapTUHBI MUPA.

PaaOaKTUBHOTO

B3aUMOJIENCTBUSL. EnmuncTBo




TexHuueckue  yCcTpoWCTBAa M TEXHOJIOTMYECKUE
IIPOLIECCHI: TO3UMETP, KaMepa Bunbcona, siiepHbIld peakTop,

TEPMOSJIEPHBII  peakTop, aromMHas Oom0a, MarHuTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuit ~ 3xkcnepumenm,  nabopamopnvie
padomul, NPAKMUKYM.

UccnenoBanne TpekoB dyactull (MO  TOTOBBIM
¢doTorpadusim).

HccnenoBanue paziiOaKTUBHOTO ¢dona C

HCIIOJIB30BAHUCM OO3HMMCTpA.
I/IBY‘ICHI/IC ITOTJIOIICHM L 6€Ta-‘-IaCTHI_[ AJIIOMHNMHHCM.

Texanueckue YCTPOMCTBA " IIPAKTUYECKOE
IPUMEHEHHUE: JI03UMETP, Kamepa BuibcoHa, sAAepHBIN
peakTop, arToMHas bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHII.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

UccnenoBanne TpekoB dYacTull (MO  TOTOBBIM
doTorpadusam).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Otanbl pa3BUTHs acTpoHomuu. IlpukiagHoe wu
MHPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMMUH.
[TprMEeHUMOCTD 3aKOHOB (PU3UKH J1JI11 OOBSICHEHUS TIPUPOIBI
KOCMHYECKHX OOBEKTOB.

MeTtoabl aCTPOHOMHUUYECKHUX HCCJIEIOBAHU.
CoBpeMeHHBIE OINTHUYECKHE TEJIECKOIIbI, PaguOTENIECKOIIbI,
BHeaTMoc(epHas aCTpOHOMHUS.

Bun 3Bé3gHoro Heba. CosBe3ausi, spKuUe 3BE3bI,
TJIAHETHI, UX BUJIUMOE JIBHKCHUE.

CoiiHe4Has cucrema.

Connue. ConHevyHasi akTUBHOCTb. VICTOYHUK sHEprum
ComHLa 1 3BE31.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Oranel  pa3Butus acTpoHoMmuu. [IpuknagHoe wu
MHPOBO33PEHUYECKOE 3HAUEHNE ACTPOHOMMUHU.

Bun 3Bé3mnoro neba. CosBe3nusi, sipkue 3BE3JBI,
MJIAHETHI, UX BUAUMOE JABUKEHHE.

ConHeuHas cucTema.

Counnne. ConHeyHasi akTUBHOCTh. VICTOUHMK >HEpPruu
ConHnla ¥ 3BE31. 3BE3/BI, UX OCHOBHBIE XAPAKTEPHUCTHUKHU.
JlnarpamMmma «CHEKTPaJIbHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM TOCJEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3J TJIABHOM MOCJIEN0BATEIbHOCTH.
Buyrpennee CTPOECHHUE 3BE3. CoBpemeHHbIE




3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(marpamma
«CHEKTPANIbHBIA KJIACC — CBETUMOCTBHY». 3BE3JIbI TJIABHOU
MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY
JUIL 3BE3J TJIABHOW IIOCJIENOBATENBHOCTH. BHYyTpeHHee
ctpoenue  3BE34. COBpEMEHHBIE  NPEACTABICHUA O
MPOUCXOXKJICHUH U HBoionuu CoJHIa W 3BE3M. OTambl
YKA3HU 3BE3I.

Mnineunsin Ilyte — Hama ['anaktuka. Ilonoxenue u
newxkenne ConHna B [amaktuke. Tumbl — TallakTHK.
Pamnoranaktuku u kBazapel. YUEpHbIE HOBIPBI B sAIpax
raJaKTHK.

Bcenennas. Pacimpenue Beenennoid. 3akoH Xa00iia.
Pa3beranue ranaktuk. Teopus  bBoisbmoro
PenukroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaGmrogenuss 3BE€3aHOr0 Heba  HEBOOPYKEHHBIM
[J1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MNPUIOKEHUM
JUIS  OTIPEJCICHUS TIOJIOKCHHS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIe co3Be3ausi (CeBepHOro
MOJIyIIapUst U APKHUE 3BE3IbI.

Ha6nronenus B reneckon JIyHbl, m1aHeT, TYMaHHOCTEH
Y 3BE3IHBIX CKOIUICHUU.

PDu3nYecKUuil NPaKTUKYM.

B3pbIBA.

NPEACTABICHUS O MPOUCXOXKACHUU U 3Boonnu ConHua u
3BE3/1. DTAaIlbl )KU3HU 3BE3].

Mnineunsin Ilyte — Hama [Manaktuka. Ilonoxxenue u
newxenne ConnHuoa B [amakTuke. TaJIAKTHK.
Pannoranaktuku wu kBazapel. UEpHBIE nOBIpBI B sAOpax
rajgakTHK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa060ima.
Pa3beranne ranaktuk. Teopus bBosbmoro  B3pbiBa.
PenukroBoe uznyueHue.

Macmtabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHUH.

Yuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM J1a30M C
UCIIOJb30BAaHUEM  KOMIIBIOTEPHBIX  MPUJIOKEHUH  [JIs
ompenereHus]  MOJOXKEeHUs HeOeCHhIX OOBEKTOB  Ha
KOHKPETHYKO JaTy: OCHOBHbIE co3Be3auss (CeBepHOro
MOJTyLIApUs U IPKUE 3BE3IBI.

Habmronenuss B teneckon JlyHsl, mianet, MiedHoro
[Iytn.

O06o0maroiiee NOBTOPEHUE

Ponp ¢Gu3ukun M acTpoHOMHUM B SKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COLMAIBHOM U JTHYECKOU cdepax
NESATEIPHOCTH 4YeJIOBeKa, pOJib W MeCTo (U3UKA U
ACTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb
dbusndeckoil Teopur B (POPMUPOBAHUU TPEICTABICHUN O
dbu3nyecKol KapTUHE MHUpa, MECTO (HU3NUYECKOM KApTUHBI

Tunbr




CriocoObl  U3MEpEeHHsT (PU3NYECKUX BEJIMYMH C
MCIOJIb30BaHMEM aHATIOTOBBIX U IU(POBBIX U3MEPHUTEIBHBIX
npuOOpOB M  KOMIIBIOTEPHBIX  JIaTYMKOBBIX  CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TOTPEUTHOCTH U3MEpPEHUN
¢u3nueckux BennyuH. OLeHKa rpaHul MOIPEUIHOCTEH.
IIpoBeneHNE KOCBEHHBIX W3MEPEHUN, HMCCIEIOBAaHUMN
3aBUCUMOCTEN (du3HUeCcKuX BEJIMYHH, IpoOBepKa
MPEMIOKEHHBIX TUNOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B
TEMAaTHYECKUX pas3feiiax «YYEeHUYECKUH OSKCIEPUMEHT,

nabopaTopHbIe pabOThI, TPAKTUKYM).

MUpa B OOIIEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABIECHUN O PUPOJIE.

O0o0maroIee MOBTOPEHHE.

O06o0011IeHNe U CUCTEMATU3AIINSI COJIEPIKAHUS Pa3/IeIOB
kypca «Mexanuka», «MomnekynspHas — ¢u3MKa U
TepPMOJMHAMUKA», «IJeKTpoauHaMuka», «Konebanus u
BOJIHBI», «OCHOBBI CIielIMaIbHOU TEOpUH
OTHOCUTEIbHOCTH», «KBaHTOBas ¢u3MKa», «IIEMEHTHI
aCTPOHOMUU U aCTPOU3UKIY.

Ponp ¢us3mku w acTpOHOMHUM B 3KOHOMUYECKOM,
TEXHOJOTUYECKOM, COLMaIbHOM U JTHYeckor cdepax
NEATeIbHOCTU YeJIOBeKa, pPOJIb M MECTO (PU3NKU U
ACTPOHOMHMHM B COBPEMEHHOM HAy4yHOM KapTUHE MUPa,

3HA4YCHUE OIMMCATEIbHOM, CHCTEMAaTU3UPYIOLIEH,
0OBACHUTENLHOMN U IIPOTHOCTHYECKOMN byHKUMN
¢usnyeckol Teopuu, poiab (PUINYECKOW TEOpUU B




(GbOpMHUPOBAHUM TIPECTABICHUN O (U3MYECKON KapTUHE
MHUpa, MeCTO (PU3MYeCKONW KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTaBICHUI O

MIPUPOJIE.

Me:xknpeamMeTHble CBSI3U.

Uzyuyenne kypca ¢usuku yriuyonéaHoro ypoBHS B 11 Kkimacce ocymecTBIsieTCsl € YYETOM COAEPKATEIBHBIX
MEXITPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OUOJIOTHHU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxxcnpeomemmuvie noHAmMuUA, CéA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHUE, HAYUHBIN (akT,
TUMoTe3a, (U3NYecKas BEJIMYHMHA, 3aKOH, TEOpHs, HaOIIOJeHHE, SKCIEPUMEHT, MOACIMPOBAHME, MOJETh, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUppOBas 1abopaTopus.

Mamemamuka: penieHue cucTeMbl ypaBHeHUH. Tpuronomerpuueckre pyHKIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOKAECTBO. BEKTOPHI M X MPOEKIIMH HAa OCH KOOPAMHAT, CJI0’KeHUE BEeKTOpoB. [Ipon3BoaHbIe
aneMeHTapHbIX QyHKIui. [Ipu3Haku mogo0us TpEyroJbHUKOB, ONPEACIICHUE IIOMIAIN TUIOCKUX (puryp u o6bEma Ted.

Buonozua: snextpuyeckue SIBICHUS B )KUBOW MPUPOJE, KOieOaTeNbHBIE TBUKEHHS B )KHUBOW MPUPOJIE, SKOJOTHICCKIE
PUCKM TIpH TPOM3BOJACTBE DJICKTPOIHEPTHH, DJICKTPOMArHUTHOE 3arps3HEHHE OKPYXKAIOUIEH Cpebl, yIbTPa3ByKOBas
JMArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBJICHUS B )KUBOW TIPUPOJIE.

Xumun: CTpOEHHWE aTOMOB W MOJICKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeJ, MEXaHW3Mbl 00pa3oBaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIBHBIN aHAJIN3.

TI'eozpaghus: marauTHBIC TIONMIOCA 3€MITH, 3AJIEKU MAarHUTHBIX Py, (HOTOCHEMKA 36MHOM MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: TnpUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHWTOB, SJEKTPOABUTATENh SKOOHM, TeHepaTop
MEPEMEHHOTO TOKa, MHAYKIIMOHHAS TIeUb, TUHUU AJICKTPOIepeaad, dIeKTPOJBUTATENb, pajap, PaaAHONPUEMHUK, TEIEBU30D,
anteHHa, tenegon, CBU-nieub, ynbTpa3ByKkoBas JMArHOCTHUKA B TEXHHUKE, MPOCKIIMOHHBIN armapaTr, BOJIOKOHHAS OITHKA,
CoJTHEYHas OaTapesi, CITyTHUKOBBIC TPUEMHHKH, SIEPHAS SHEPTeTUKA U IKOJIOTUIECKUE ACTICKTHI €€ Pa3BUTHUA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHsS YyuyeOHoro mnpeamera «Dusukar»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3al[Md OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOI0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIEYEIOBEUECKHMX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlIeCTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3allly;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM ESATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TPaXJaHCKON VJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3TUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM
YHUCIIE B IESTEIILHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DJCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEpEC K pa3nuyHbIM chepam MnpodeccuoHaNbHON NEATEIBHOCTH, B TOM

YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3ZHAHHBIM



BbIOOp Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC
TUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
¢u3MKK Ha IPOTSHKEHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JICHCTBUII B OKpYyXKarolleW cpene Ha
OCHOBE 3HaHUS 1IeJIel YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIPHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 0 (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyJIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEINU AEATENBHOCTH, 33JaBaTh IAPaMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTUBOPEUMS] B PacCMATPUBAEMBIX
bu3MYECcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsS] MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3ynbTaTOB LIEJISIM, OLIEHUBATH PUCKH MOCIEACTBUI IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIaJIeTh HAyYHOW TEPMHUHOJIOTHUEH, KITFOUEBBIMHU MOHATHSAMU M METOJaMU
(bu3nYeCcKO HAYKH;

BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOM
NEeATEeTLHOCTH B 00JacTH (PU3WMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHus 3a1ady  (HU3M4IecKoro
coJiep>KaHusl, MPUMEHEHHIO Pa3INYHBIX METOJ0B MTO3HAHUS;

BJIAQJIETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OILEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HABBIKAMU NOJTy4eHUS UH(POopMauK (PU3HUECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHMI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONIb30BaTh CpEACTBa MH(POPMALMOHHBIX W  KOMMYHHUKalMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO CONEpKaHUsA B Pa3IMYHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMaIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKM U BO BHEYPOUHOMH
NeSITEIbHOCTH;



pacrmo3HaBaThb NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd W CMATYaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BbIOMpaTh TEMATHUKy U METOJbI COBMECTHBIX JACHCTBHM C y4€TOM OOILINX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, pacIpeNessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENBbHYIO AESITEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4€OHOTO ITPeIMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHI;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO AIPYIAUIMU B 001aCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BJAJACTh HaBbIKAMHU TMO3HABATEIbHONW pEPIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIOUIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e DOMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[MPEAMETHBIE PE3YJIBTATHBI
MNPEAMETHBIE PE3YJIBTATDBI
K koHiy o0yuenus B 10 kiaacce npeMeTHbIe pe3yJIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPHPOBATh HA MpUMEpax Pojab W MecTo (Pu3uku B (popMUpOBaHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYka, MHEpIIUaJbHAs CUCTEMa OTCuéTa, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3nIecKux 3aaay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMS BEUIESCTBA U
AJICKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKECHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPIBIX TEll,
W3MEHEeHHEe O00BEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUM), TEIIOBOE PAaBHOBECHE,
WCIIapeHue, KOHICHCALMs, IUIABJICHHUE, KPUCTAJUIA3AIUs, KUIICHUE, BJIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a MNPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMMapaMeTpaMH COCTOSHUSA Ta3a B MU30MPOIECCAX, DJICKTPU3ALUS TE,
B3aUMOJICCTBUE 3aPS/IO0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHE, HCIOJb3Yys (U3WYECKUE BEIIMYMHBI:
KOOpJMHATA, IYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, Cuia,
MMITYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT HMCIOJIB3YEeMbIX BEIMYMH, MUX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUYHMHY C JAPYTHMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTONB3Yd (U3WUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKAsi YHEPIrUsl XaOTUUYECKOTO JABUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YEMbIX BEIWYMH, HX
0003Ha4YeHUsT W €IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(GU3UYECKYIO BEIMYHUHY C IPYTUMH BEIIMUNHAM;

ONMCHIBAaTh N3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIUAN, PAa3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWH TPABWIBHO TPAaKTOBAaTh (PU3WYECKHUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTUYHUHY C IPYTHUMH BEIHYNHAMH,



aHANMM3UPOBATh (PU3MUYECKHE MPOIECChI U SBICHUS, UCIONIB3YysS (pu3nyueckue
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIUI CYNEPIO3UIIMA CHJI, TPUHIUMI PABHOMPABHUS HHEPIUATBHBIX CHUCTEM
OTCuéTa, MOJIEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pa3iuyarh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB M TEXHUIECCKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS WX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, IIPOBOJAUTH OIBIT U JOPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (PU3MUYECKUMH  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpPOBATH PE3YNIHTATHI OJIYICHHONU 3aBUCUMOCTH (PU3UMUECKUX BETTUYNH B BUJIC
Ta0auIl U TpaMKOB, JIeJIaTh BHIBOJBI [0 PE3yJIbTaTaM UCCJICIOBAHUS;

cobJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICTOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMYNHBI,

penaTh KaueCTBEHHbIE 3a1a4i: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

WCITOJIB30BATh MTPH PEIICHUH YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUM [JIsl TIOMCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETAMU U TPEJICTABIICHUS



yu4eOHOM W Hay4YHO-TIOMYJISIPHOM HWH(OpPMALUK, TOJNYYEHHONM W3 Pa3IMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKHu, 00BSICHEHUE IIPOLIECCOB OKPY’KAIOILIEr0 MUPA, B Pa3BUTUE TEXHUKH
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU IS
oOecrnieueHnss OE30MACHOCTH MPH OOpalieHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJCHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xoHity oOyuenus B 10 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e IOHUMATh pOJb (UIUKK B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COLMANbHOM U OSTUYECKOW cdepax AesITeIbHOCTU
YeJIOBEKa, POJib U MECTO (PU3UKU B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON  (QYHKIUHA  (PU3HMYECKOH TEOpUH —  MCXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UYECKON TEOpUU B
dbopMHUpOBaHUU MTPEACTABICHHUMN O (PU3UUECKON KapTHHE MUPA;

e pasnuyaTh yCJIOBUA NPUMEHUMOCTH MOJENEH (PU3NUECKUX Tel U MPOLECCOB
(sBNIEHMI): MHEpUUATIbHAS CHUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEJO,
MaTepuajgbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJeHHE,
abcomoTHO ympyras jaedopmaius, aOCOMIOTHO YNPYroe W aOCOJIOTHO
HEYIIPyroe CTOJIKHOBEHHS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTANTMYECKOTO) TeJa, UACATbHBIA T'a3, TOUSUHBIN 3apsill, OJJHOPOIHOE
AIEKTPUYECKOE TMOJIE;

e pasnuyaTh ycCJIOBUs (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QAHANM3HUPOBATH MU OOBACHATH MEXAHWYECKHE TMPOLECChl M SBJICHUS,
UCITIOJIb3YsI OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYIbI KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, TIpeoOpazoBanus [amunes 1yii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHa, TmpuHOMO  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruH, CBs3b PabOThl CUJIBI C M3MEHEHMEM MEXaHHMYEeCKOW HSHEpPTuM,



YCIIOBHUSI paBHOBECUs TBEPAOIrO Teja), MPU STOM HCIOJb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢uznyecKux 3aKOHOB: MpeoOpa3oBaHMil [anuies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HUMIYJIbCA U MEXaHUYECKOMU
HHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUSA, UCTIOIb3Ys
ocHOoBHBIe monoxeHHs: MKT u 3aKkoHBI MONEKYJISpHON (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW SHEpPruel TEIUIOBOIO JBMKEHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEILIECTBA CO CpPEIHEH KHUHETUYECKOU
DHEPIrUEN TEMIOBOTO JABWKECHHS €TI0 YaCTHUL, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJI M €ro TEeMIEPATypoH, YpaBHEHHE
MenneneeBa—Knaneiipona, mepBbIdA 3aKOH TEPMOAMHAMHKH, 3aKOH
COXPAaHEHUSl PHEPTrUM B TEIUIOBBIX MpoOIleccax), MPU ATOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHneneeBa—Knaneipona;

aHANM3UPOBaTh M OOBSACHATH DBJIEKTPUUYECKUE SABJICHHS, HCHOIb3YS
OCHOBHBIC TIOJIOKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, NPUHLHUI CYNEPHO3ULIHNHU DIEKTPUUYECKUX
IOJIEN, TP ATOM YyKa3blBas YCJIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaKXe MPAKTUYECKU BAXKHBIE COOTHOILIEHHUS: 3aKOHbI OMa [Jis ydacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsr apajes A1 31€KTPoIn3a);

ONMHCHIBATH (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIIUAJIbHAS SHEPT WS, KHHETUYECKasi SHEPIrus,
MEXaHUYEeCKask SHEpTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
cuia TSKECTH, CUia YHPYrOCTH, CHJIa TPEHHS, MOLIHOCTb, JHEprus
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOH
nedopManvy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIFOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMHKE, BHYTPCHHSISI DHEPTUsS HJICATHLHOTO
OJTHOATOMHOTO Ta3a, paboTa UIeaJbHOrO Ta3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEMIOBOIO JIBUTATENIS; DJIEKTPUUECKOE MOJE,
HaIpsKEHHOCTh AJEKTPUYECKOTO MO, HANPSHKEHHOCTD MOJS TOYEYHOTO
3apsiia WIM 3apsKEHHOTO 1apa B BaKyyMe€ M B JIUDJIEKTPUKE, ITOTEHIHAI
ANEKTPOCTATUYECKOTO I0JISA, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABIKYIIAs
Cuja, CUja TOKa, HAIPSHKEHHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTb
IJIOCKOIO  KOHJIEHCATOpa,  CONPOTUBICHHE  y4yacTKa  LENu ¢



MOCJIE0BATEIbHBIM U TAPaJUIETbHBIM COSMHEHHUEM PE3UCTOPOB, SHEPTHUS
AIIEKTPUYECKOTO TOJIA KOHICHCATOPA;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE JBM)KCHHME, TEIJIOBOE JIBM)KEHHWE 4YacTHI] BELIECTBA,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE JBHKEHUE, NU(PPy3usi, ucrnapeHue,
KUTICHUE U KOHJACHCALWs, TUIABJIICHNE U KPUCTAIIN3AIS, HAPABICHHOCTh
TEIUIONEpeIaun, dICKTPU3AUS TEJ, IKBUMOTCHIUATHLHOCTh MOBEPXHOCTH
3apsKEHHOTO IPOBOIHUKA;

IPOBOANTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JPYTo# ¢ UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUM, IPU ’TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(Gu3MUEeCKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHMH, JienaTh  BBIBOJABI 10  pe3yibTaraM
UCCIIEIOBAHMUSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHUs (DU3MUECKUX BEIHYMH, MPU HTOM
BBIOMpATh ONTHMAIBHBIA METOJ] M3MEpPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 110 MPOBEPKE MPEII0KEHHON TMIIOTE3bl: TIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJydYeHHBIE PE3yNbTaThl W JeNlaTh BBIBOJ O CTaTyce MpenoKeHHOU
TUTOTE3HI;

co0uro1aTh MpaBuiia 6€300acHOro Tpy/ia NPy NPOBEACHUN UCCIICIOBAHNUN B
paMKax  y4yeOHOTO  OJKCHepUMeHTa, TMpakTUKymMa W  y4deOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
¢uznyecKkoil MoJeIb0: Ha OCHOBaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MUECKON MO, OTBeYarolield TpeOOBaHUSIM 3aJlauH,
NPUMEHSATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJaThl (PU3NIECKIX
TEOpUH TPU UCTOIH30BAHUM MATEMaTHYECKMX METOJIOB pEIICHHS 3ajad,
POBOJANTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHATTM3UPOBAThH
pe3ysbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYESHHBIX
pe3yJbTaToB;

pemath KayeCTBEHHBIC 3a7aud, TpeOyIolue NPUMEHEHHUS 3HAHUH U3
pa3HBIX pa3leioB Kypca GU3MKH, a TAaKKe UHTErpalluy 3HAaHUM U3 Ipyrux
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTHUECKYIO
LENOYKY pacCykKIEHUI C ONOPOi Ha N3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHHUS;



UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB Pa0OTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIEIO MHpa, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
NESTEIIBHOCTH 4YEJIOBEKA, CBA3aHHOM C (PU3NYECKUMHU IPOLIECCAMHU, C
HO3UILMI 3KOJOTUYECKON O€30IaCHOCTH, NMPEACTABICHUI O pallMOHaIbHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHXKECHHM
HAyKM M TEXHOJIOTMM Ui JANbHEHIIErO0 pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh pa3iuyHble crocoObl paboThl ¢ MHbOpMaIel hu3nIecKkoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOU MH(pOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMK, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIM3a UICTOYHUKA MHPOpMaLIUK;

IPOSIBIISITH OpraHU3allMOHHBIE 17} II03HABATEJIbHBIE YMEHUS
CaMOCTOSITENILHOTO MTPUOOPETEHNUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

paboTarh B TpyNIE€ C HCIOJHEHUEM pPa3IUYHBIX COLUMATBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBLHO PACHIPENEATh AeTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHWUBATH BKJAJ Ka)XJAO0ro W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPUBAEMOM MPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil npodeccuoHanbHOU ASSITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.

K xoniy oOyuenus B 11 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JIEMOHCTPHUPOBATh HA MPUMEPAX poJib U MECTO (HU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU
U TEXHOJIOTWH, B IPAKTUYECKOM ACATENBHOCTU JIOAEH, LEINOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS H3YyYEHHBIX (PU3UUYECKHX MOJENEH:
TOYEYHBIM JIEKTPUUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM MCTOYHUK CBETA,



AJIepHas MOJENb aTOMa, HYKJIOHHAsl MOJIEb aTOMHOTO SIIpa MPU PELICHUH
buznyeckux 3aaay;

pacrno3HaBaTh GU3HUECKHUE IBJICHUS (TIPOIECCHI) M OOBICHSITH UX HA OCHOBE
3aKOHOB DJIGKTPOAMHAMUKM M KBAaHTOBOM (DU3MKHU: DJIEKTpHUUECKas
MPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEeHCTBUS
TOKa, B3aUMOJIEHCTBAE MAarHUTOB, JICKTPOMarHUTHas! HHIYKLIHSI, 1€ICTBUE
MarHUTHOrO IMOJsl Ha NPOBOJHUK C TOKOM MW JBWXYLIMHCSA 3apsf,
AJIEKTPOMATrHUTHBIE KOJIeOaHuUs u BOJIHBI, IPSIMOJIMHEWHOE
pacmpocTpaHEHUE CBeTa, OTpa)XKEHUe, MperoMiieHue, UHTepdepeHIus,
TUGpaKUs U MOJIIpU3aLUs CBETA, TUCHEPCUs CBETA, POTOIIEKTPUUECKUN
addekt (poTorddekT), cBEeTOBOE aBieHNE, BOSHUKHOBEHUE JTUHEUUATOTO
CIeKTpa  aToMa  BOJOpPOAA, €CTECTBEHHass W  HMCKYCCTBEHHas
PaZ0aKTUBHOCTb;

OIMCHIBATh MU3YyUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHUE, MAaTHUTHBIE,
ONTUYECKHE, JJIEKTPUUYECKYI0 MPOBOAMUMOCTb PAa3IUYHBIX Cpel) U
AJIIEKTPOMArHUTHBIE  SABJICHHS  (IIPOLIECCHI), HCIONb3Ys (PU3HUECKUE
BEJIMYMHBIL: JIEKTPUYECKHM 3apsifl, CUjla TOKA, 3JIEKTPUUECKOE HATPsHKEHHE,
IIEKTPUYECKOE CONPOTHUBJIEHUE, Pa3HOCTh NOTEHIUAJIOB,
AJIEKTPOJIBUXKYILAs cujia, paboTa TOKA, MHIYKIUS MarHUTHOTO TOJIsI, CHJIa
Awmnepa, cuna JlopeHua, HWHIYKTUBHOCTb  KaTyIIKH, 3HEPrUs
AIEKTPUYECKOT0 M MAarHUTHOIO MOJIEH, MEepUoa U 4YacToTa KoJieOaHUU B
K0J1e0aTEeIbHOM KOHTYpPE, 3apsil U CHJIa TOKAa B IIPOLECCE TapMOHUYECKUX
3JIEKTPOMArHUTHBIX KoJeOaHui, POKyCHOE pacCTOSIHUE U ONTHYECKAast CUIIa
JWH3bl, TPU OMNHCAHUM NPABWIBHO TPAKTOBaTh (PUINYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, KX OOO3HAUYEeHHMs W E€JIMHHULBI, YKa3blBATh
(bopMyJbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMU
BEITMYMHAMU;

ONKCHIBATh W3YYEHHBIE KBAHTOBBIC SIBJECHUS M IPOLECCHI, HCHOJB3YS
(bu3nYecKue BEIMUYUHbBI: CKOPOCTb AEKTPOMATHUTHBIX BOJIH, IJTMHA BOJIHBI
¥ 4acToTa CBETa, SHEPrusi U UMIYJIbC (POTOHA, MEPHOJ Moypacnaja,
OHEPrus CBS3M ATOMHBIX SJ€p, NPHU OMHMCAHUM NPABUIBHO TPAKTOBATH
(bu3NYECKU CMBICI UCTIOIb3YyEMbIX BETMUMH, UX 0003HAYEHUS U €IMHUIIBI,
yKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C
JPYTUMU BETUYMHAMU, BBIYUCIATH 3HaUeHUE (PU3UUYECKON BEJIMYUHBI,
aHANIM3UPOBaTh (PU3NYECKUE TPOLIECCHI U SBJICHUS, UCIIOJIb3Ysl (PU3nYECcKue
3aKOHBl M NPHHOMNBL 3aKOH OMma, 3aKOHBI MOCIEAOBATENBHOIO H
NapaJyIeIbHOrO COEAUHEHUSI TPOBOJHUKOB, 3aKoH /[xoyns—JleHna, 3aKkoH
IIEKTPOMArHUTHON MHAYKIIMH, 32KOH MPSMOJIMHENHOTO paclpOCTPaHEHHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIIOMJICHUS! CBETA, YpaBHEHUE



Onnmreiitna a1 Qoroaderra, 3aKOH COXPAHEHHUS DHEPIHH, 3aKOH
COXPAHEHMS MMITYJIbCA, 3aKOH COXPAHEHMS AIEKTPUUECKOTO 3apsiaa, 3aKOH
COXpPAaHEHMsI MACCOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH pagroOaKTUBHOTO
pacrnaza, mpu 3TOM pa3ivyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro
MaT€MaTU4YeCKOe  BBIpAKEHHE H  YCJIoBUS  (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONpENENATh HANpaBJICHUE BEKTOpA HWHIYKIMU MArHUTHOTO  TOJIS
MIPOBOJHUKA C TOKOM, CHIIbI AMriepa u cuibl Jlopenia;

CTPOUTh M OMUCHIBATh H300pa)K€HUE, CO3/1aBaeMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh JKCIEPUMEHTHI MO HUCCIAEAOBAHUIO (PU3UUECKUX SIBJICHUN U
MIPOLIECCOB C UCITOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM
dbopmynupoBarh mpodiemMy/3agady U THUIOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHUS, TPOBOIUTE OTIBIT
1 (HOpMyIHPOBAThH BHIBOIHI;

OCYILECTBJISITh TIPSMbIE U KOCBEHHBIE M3MEPEHUS! (PU3NUECKUX BEIWYUH,
IpU 3TOM BBIOMpPATh ONTUMAIBHBIM CIOCOO M3MEPEHUSI U HCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBHUCHUMOCTA (PU3UYECKHX BEJIIMYUH C MCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUM: MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, PUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIC
TabnuIl ¥ TpaUKOB, AEJIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHMS;
COOJTI01aTh MpaBmia 6€30MacHOTo TPY/ia MPU TPOBEICHUN UCCIIEI0BAHUIN B
paMKax y4yeOHOr0 OKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON U
MPOEKTHOM JEATEIBHOCTH C MCIIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB
1 1a00paTOpHOTO 00OPYAOBAHUS,

pemath pacu€THhIE 3aJaddl C SBHO 3aJaHHOW (PU3NYECKOW MOJENbIO,
UCIIOJIB3YsI (PU3MUECKHE 3aKOHBI ¥ TIPUHIIAITBI, HA OCHOBE aHAJIN3a YCIOBHUSI
3a/1a4uu BBIOUPATH (PU3UYECKYIO MOJEIb, BBIACISITH (DU3NUECKUE BEIIMUUHBI
u (popMynbl, HeOOXoauMbIE IJii €€ pelIeHHs, MPOBOJIUTH PACUYETHI U
OIICHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUST (PU3NUECKON BETUYUHBI;
pemarhb Ka4eCTBEHHbIC 3a/1a4uu: BBICTPanBaTh JIOTUYECKHU
HENPOTHUBOPEYMBYIO LEMOYKY PACCYKIACHUW C ONOPOM HA H3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHUE SIBJICHUS;

UCIIOJIb30BaTh  MpPH  PEIIEHMHM  y4eOHbIX  33Ja4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTUM JUJII TIOWCKA, CTPYKTYPUPOBAHWSI,
WHTEPIpPETAlMd W TIPEACTABICHHUS Y4eOHOM W HAyYHO-TIOMYJISPHON
uHOpMaIUK, TONYYECHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBaTh MOJy4yaeMyIo HH(POpMaIIKIO;



OOBSCHATh TPHUHITUIBI JCUCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCIOBHS WX OE30MaCHOTO WCIIOJB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

MPUBOAUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpA, B
pa3BUTHE TEXHUKH W TEXHOJIOTHIA,

WCITOJI30BATh TEOPETUUECCKUE 3HAHUSA 110 (DU3UKE B TTOBCEAHEBHOM KU3HU
1l obecnieyeHrss 0€30MacHOCTHM TMpU  OOpalleHuu ¢ MnpudopamMu U
TEXHUYECKUMHU YCTPOMUCTBAMH, JIJISI COXPAHEHUS 3/I0POBbsI U COOMIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIIEH CpeJIe;

paboTaTh B TPYMIE C BBITOJTHECHUEM PA3JIHYHBIX CONUATBHBIX POJIEH,
IJIAHUPOBATH PAOOTY TPYIIHI, PAIIMOHATIBFHO PACTIPEACIIATh 00SI3aHHOCTH H
IJIAHUPOBATh JCSATENBHOCTh B HECTAHNAPTHBIX CHUTYalUsSX, aJIeKBATHO
OLICHMBATh BKJIAJ] KaXXJOTO W3 YYAaCTHUKOB TPYIIBI B PpEIICHUE
paccMmaTpuBaeMoOn MPOOIEMbI

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKON, COIUATBLHOM
U ATUYECKON cdepax esTeTbHOCTH 4YelOBEKa, pojib U MeCTO (DU3UKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJUHAMHKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3UKH, pOJIb
¢u3nueckoil Teopur B (POPMHUPOBAHMHU MPEIACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE;
pa3ianyaTh yCIOBUS MIPUMEHUMOCTH MOJieel PU3NIEeCKUX TeJ U IPOIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUYECKUH MAasTHUK, WJI€aJbHBbIMI
PY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJIe0aTeNIbHBIN KOHTYp, TOHKasl TMH3a, MOJIeNIel aTOMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotord¢ekra, nepBbIii U BTOpO ocTynarsl bopa, pUHLIKI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUNM UMITYJIbC, ITOJIHASI SHEPT U, SHEPT U
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAS UHIYKUUSA, CAMOUHIYKIHUS, PE30HAHC, MUHTEPPEPEHIIUS
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit 3pdext (hotorddexr), anpda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENATh HaIlpaBlICeHUE WHIAYKIWW MArHUTHOTO TOJIs MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalu3a ¢ OOBACHEHWS (U3WUYECKUX IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaTbl U J€JaTh BBIBOA O CTaTyce MNPEeII0KEHHON
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7auM, TPeOyrollue MPUMEHEHUs 3HAHUM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paOOThHl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOLIEro MHUpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOIOTNOIb30BAHUN, @ TAK)KE€ Pa3yMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHI, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIIOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIYy4YaeMylr0  HMHPOpMALMIO U  OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBAaEMO POOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne HaumenoBanue pa3jieiioB u KoaudecTBO 9acoB DJIeKTPOHHbIE
n/m| TeM NMPOrpamMMbl Bcero KonTposbHbie IIpakTnyeckue (undgposBbie)
padoThI padoThI o0pa3oBaTte/ibHbIE
YrnybnenHnoe | basosoe YrnybnenHoe | bazosoe Yranybnennoe | bazosoe pecypcbl
o0yueHne oOydeHne | oOydyeHue o0OydyeHue | oOyueHue o0y4eHue
Pa3zgea 1. HAYUHBIN METOA ITIO3SHAHMUS ITIPUPO/IbI
Hayunb1it MeTO TO3HAHMUS BuGnorexa [IOK
11 Y1 a 6 2 https://m.eds00.ru/7f41bf72
PUPOJIBI
Uroro no pazneny 3) 2
Paznen 2. MEXAHUKA
Bbubanoreka [IOK
2.1 Kunemarnka 10 1 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.2 Hunamuika 10 / https://m.edsoo.ru/7f41bf72
.. Bubmorexa LIOK
2.3 Craruka TBCPJIOTO TCIa 5 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.4 | 3axoHBI COXpaHEHUS B MEXaHUKE 10 S 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 35 17

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANMHAMHUKA

OCHOBEBI MOJIEKYISIPHO- Bu6nmoreka LIOK

3.1 - YUIP 15 8 1 https://m.edsoo.ru/7f41bf72
KMHETUYECKOU Teopuu
Tepmoanuamuka. TemioBrie BuGmoreka LIOK

3.2 MaﬁmHﬂm 20 10 1 1 https://m.edsoo.ru/7f41bf72
Arperatiole COCTOSIHUS Bubmmorexa LIOK

3.3 P 14 5 1 https://m.eds00.ru/7f41bf72
BerecTBa. Ma3oBbIe MEPEXOIbI

Hroro mo pasaeny 49 23

Pasznen 4. DJIEKTPO/IMHAMMKA

4.1 | DuexTpuuecKoe moine 24 9 1 1 Bubamorexa LIOK

https://m.edsoo.ru/7f41bf72
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[TOCTOSTHHBIN DJIEKTPUYECKHIT Bubsmorexa [IOK
4.2 TOK p 24 11 1 1 https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
4.3 Toxu B pasmuiHbIX cpejiax 6 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 54 20
Paznen 5. PUBNYECKUN TPAKTUKYM
5.1 | Ou3HNUeCKUil MPaAKTHKYM 16 4 16 4
HWtoro o pazaeny 16
PezepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB 170 68 8 4 16 4
I10 ITPOTPAMME
11 KJIACC
Ne HaumenoBanue pa3jieiioB u KosmuecTBo yacoB DJIeKTPOHHbIE
n/m| TeM MPOrpaMMbl Bcero KonTposabHbie IIpakTHyeckue (undposbie)
padoThI padoThI o0pa3oBaTte/ibHbIE
VYroyonennoe | basosoe VYraoyonenHnoe | basoBoe VYraoy6mennoe | ba3zosoe pecypcbl
oOydeHme oOyueHne | oOydeHHe oOydeHne | oOydyeHHe oOydeHme
Paznen 1. JIEKTPOJIMHAMUKA
Bbubanoreka [IOK
11 Marnuthoe norne 14 11 1 3 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
12 OJNeKTPOMArHUTHAs HHAYKIHA 13 https://m.eds00.ru/7f41bf72
Hroro no pasneny 27 11
Pa3nen 2. KOJIEBAHUSI 1 BOJIHBI
Bubnuoreka [IOK
2.1 Mexannyeckue Konedanus 10 9 1 https://m.eds00.ru/7f41bf72
Bubmorexa LJOK
2.2 | DrekTpoMarHuTHEIE Konebanus | 19 https://m.edsoo.ru/7f41bF72
Mexanudeckue u Bu6mmoreka IIOK
2.3 SIEKTPOMATHHTHBIE BOJHBI 10 S 1 https://m.eds00.ru/7f41bf72
Bbubnuoreka [IOK
2.4 Ontnka 25 10 3 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 60
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https://m.edsoo.ru/7f41bf72
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Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

Bbubaroreka [IOK
3.1 Ocnorer CTO 5 4 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 5 4
Paznea 4. KBAHTOBAS ®U3UKA
_ = Bubaroreka [IOK
4.1 f;fnﬂﬂ};ﬁ}’llﬁp HO"BOJIHOBOH 15 6 https://m.edso0.ru/7f41bf72
Bubanoreka [IOK
4.2 Puszuka aToma S 4 https://m.edsoo.ru/7f41bf72
Bbubanoreka [IOK
4.3 iﬁiﬁl;iz;zﬁioisciiza " 5 5 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 25 15
Pasznea 5. DJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
Bbubaunoreka [IOK
51 ?;;%E{J;JIEETPOHOMHH " 12 7 1 1 https://m.eds00.ru/7f41bf72
Hroro no pasneny 12 7
Pa3nen 6. PUBUUECKUU TIPAKTUKYM
6.1 ‘ dusHuecKuii MPaKTHKYM 16 16
Hroro mo pasaeny 16 16
Pa3gea 7. OBOBIIAIOIHIEE IIOBTOPEHUE
Cucremaruzanus u 00o0menne | 15 4
NPEIMETHOTO COAEPKAHUSA U
7.1 OMBITA JEATETbHOCTH,
MPUOOPETEHHOTO MPHU U3YYECHUN
Kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15 4
PesepBHOE Bpems 10 3
OBHIEE KOJIMYECTBO HACOBIIO | 170 68 4 16

ITPOTPAMME
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