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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHUW U TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS
OCHOBHOHM oOpasoBaTenbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yuérom denepanbHOi pabodeil nmporpammbl BocnuTaHus U KoHienumu
npenojaBaHus yueOHoro npeaMera «Pu3nka» B 00pa30BaTENbHBIX OPraHU3ALMUAX
Poccuiickoii ~ ®Denepauuu, — peaqu3yIOIIUX  OCHOBHbIE  OOpa3oBaTElbHbIC
IPOrpPaMMBbl.

[Iporpamma no ¢u3uke onpeaensier 00A3aTeabHOE IPEIMETHOE COIEP )KAHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO IOCIEI0BATEILHOCTh U3YUEHUSI TEM U Pa3JIEoB
y4eOHOro mnpeaMera ¢ y4€ToM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH,
JIOTUKM y4eOHOTO TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH  OOYYarOIIMXCH.
[IporpamMma 1o ¢u3uke Aa€T MNpencTaBiICHHE O LEIIX, COAEpNKaHMM, OOIIeH
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOMIMXCS CpENCTBaAaMHU
yueOHoro npenmMera «dusukay Ha yriayOJaéHHOM YpPOBHE.

N3yyenne kypca ¢uszmku yriayOJaE€HHOTO YPOBHS TMO3BOJIAET pPEan30BaTh
3aauu MPOQPECCUOHATILHON OPHEHTAIINH, HANPABJICHO HA CO3/JaHHUE YCIIOBUN JJIS
IPOSIBIICHUSI CBOUX MHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JaromumMcsi, KOTOpblE HEOOXOIMMBI JMJig MPOJOKEHHs OO0pa3oBaHUs B
opraHuzanusx npodecCUOHAIBLHOTO O00pa3oBaHUsl MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHHAIBHOCTSIM.

B nporpamme 1o (uU3MKE ONPENeNstoTCs IUIaHUPYEMBIE pPE3YJIbTaThl
OCBOCHHMSI Kypca (PM3UKK Ha YPOBHE CPEIHEr0 O0IIero oopa3oBaHus: JUYHOCTHEIE,
MeTanpelMeTHbIe, TMpeaMeTHbie (Ha  yrinyOnéHHoMm  ypoBHe). Hayuno-
METOJOJIOTUYECKOW OCHOBOM Ui pa3paboTKu TpeOOBaHUM K JHUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYalolUXCs, OCBOMBIIUX
nporpaMMmy 10 (U3MKE Ha YpOBHE CpeIHero o0mero oOpa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/I€ITETbHOCTHBIN MOAXO.

[Tporpamma o pu3uke BKITIOYALT:

IUIAHUPYEMBbIE pE3yJbTaThl OCBOCHHUS Kypca (U3MKU Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO ToJjaM 00yUeHHUS;

cozepkanue yueOHoro npeamera «Ousukay» 1o rogam o0y4eHus.

[Iporpamma 1o (Qu3uKe WMEET NPUMEPHBIN XapakTep W MOXKET OBITh
UCIIOJIb30BaHa YYUTENNSIMU (DU3HUKH ISl COCTABIIEHUS! CBOMX PA0OUYMX MPOrPaMM.

[Iporpamma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUYHUTENIECH U
NPEAOCTABISIET BO3MOXHOCTH Ui peaju3allui  Pa3IMyHbIX METOANYECKUX
NOJIXOAOB K TPENOAaBaHUIO (PU3UKH HA YrayOJIEHHOM YpOBHE NpPHU YCIOBUH
COoXpaHeHus 00s3aTeIbHON YaCTH COJEP KaHUs Kypca.



®u3rka Kak Hayka O HaubOosiee oOLMX 3aKOHaxX MPUPOJbI, BHICTyHAas B
KayecTBE y4eOHOIo MpeMeTa B IKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. [IIKoabHBIN Kype PU3MKU — cUCTEMOOOpa3yromuii
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHbI
JeXaT B OCHOBE INIPOLIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEH, OHUOJIOrueH,
buszudeckor reorpadueid U acTpoHoMmwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMNA ONpEAEIWIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUS HOBBIX MAaTEpPHATOB C 3aJaHHBIMHA CBOMCTBamMu. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTHHbI MHUpa oOydaromierocs, B (OpMHUPOBAHUE YMEHHM MPUMEHATh Hay4YHBIN
METO]I TO3HAHUS [IPU BBINIOJHEHUN UMHU YYEOHBIX UCCIEA0BAHUIA.

B ocHOBY Kypca (pU3uKH Ha YPOBHE CPEIHEr0 00ILIEro 0Opa3oBaHus MOJ0XKEH
P naer, KOTOpbIE MOYKHO PaCCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOEHHUS.

Hoea uenocmmnocmu. B COOTBETCTBHUM C HEH KypC SBIISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COEPKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW Mmarepuan Kypca (U3UKU
00beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisieTcs
(dopMupoBaHuEe NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzanus NPEANONaracT MCIOIb30BaHUE
I'YMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICIEHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIEMaAMH.

Hoesn npuknaonon nanpaenennocmu. Kypc Gusuku yriyO0i€HHOTO ypOBHS
IPEAIONAaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX
IPWIOKEHUM W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTpPOMCTBA, WU
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercs TOCPEICTBOM BBEICHHS SJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX JKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKM M TEXHOJOTHM, a Takke OOCYKIeHUs
npo0JIeM pallOHAIBHOTO MPUPOIOIIOIB30BAHNS U IKOJIOTUYECKOM 0€30IacHOCTH.

OcBoeHue coaepkaHusi MporpaMmbl MO (PU3KUKE JOIKHO OBITH IOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. Jns ¢usuku peanusanus 3TUX
NPUHIMIIOB 0a3UpPyeTCsl HAa MCIOIb30BAHUHN CAMOCTOSTENILHOIO KCIIEPUMEHTA KaK
HOCTOSIHHO JeiicTByromiero (axkropa ydeOHoro mpouecca. s yriyOaéHHOro
YPOBHA — OTO CHUCTEMa CaMOCTOATEIBHOIO YYEHHUYECKOTO JKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIbHBIE YYEHWYECKHE ONbITBI IMPU HM3YYEHHH HOBOTO
Marepuaia, jabopaTopHbie paOOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (PU3MUECKOro IMpakTUKyma. B mepBom ciyuae
NPaKTUKYM mpoBoauTcs o B KoHIEe 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOr0 TNOJYrOAMM B KaXIOM M3 3THX KiaccoB. Bropoll cmocod — 3To
UHTErpalusi padoT MpaKTUKymMa B CHCTEMY JIaOOpaTOpPHBIX pPaboT, KOTOpHIE
NPOBOJSITCSA B Tpoliecce u3ydeHust pazzaena (temsl). [Ipu 3TomM mox paboramu
NPAKTUKYMa MOHUMAETCSI CAMOCTOSITEIBHOE HCCIEN0BAHUE, KOTOPOE MPOBOJMUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIIEHHOTO BUAa 0€3 MOIaroBoi WHCTPYKITHH.

B nporpamme mno @u3uke cucTeMa YYEHHYECKOro 3KCIEpPUMEHTA,
71a00paTOpHBIX padOT M MPAKTUKyMa MPEJCTaBlIeHA €IUWHBIM IepeyHeM. Brioop
TEMATUKH JUI1 3TUX BHJIOB YYEHMUYECKHX MPAKTHUYECKUX PadOT OCYLIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOrO MPOLIECCa UCXOs U3 OCOOEHHOCTEN MOYPOUYHOI0
IUIAHUPOBAaHUSA M OcHalleHus kabuHera ¢usuku. Ilpu 3ToM oOecneunBaercs
OBJIaJICHUE OOYyYaIOIIUMHUCS YMEHUSMU TPOBOAUTH MPSIMbIE M KOCBEHHBIE
U3MEPEHUsI, UCCIICOBAHUs 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U IMOCTAHOBKY
OIBITOB TI0 MPOBEPKE NPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PACUYETHBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM U1l pacy€THBIX 3a7a4 IMPUOPUTETOM SIBJIAFOTCS 3aJa4M C SIBHO
3aIaHHON W HESBHO 33/IaHHOW (PM3WUYECKOW MOJIENbI0, MO3BOJISIONINE TPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOro pasjienia Kypca, Tak U
UHTErpupys IPUMEHEHNE 3HaHUM U3 pa3HbIX pa3jienoB. (s kayecTBEHHBIX 3a/1ay
OPUOPUTETOM SIBJISIOTCSA 3aJaHus Ha OOBsICHEHHE/NpEeACKa3aHue NpPOTEKaHUs
(¢u3nUYecKux SIBICHUN U MPOLIECCOB B OKPYXKAIOLIEH >XKU3HU, Tpedyrolue BbIOopa
(du3znyecKo MOAENH ISl CUTYallMy MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPIOC COO k wMarepuaabHO-
TEXHUYECKOMY OOECIEUEeHHIO y4yeOHOro mpoliecca Kypc (GU3UKU yriyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 001ero oopa3oBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeIMeTHOro kabuHera. B kaOuHere (QuU3MKM JODKHO OBITH HEO0XOIUMOE
nabopatopHoe OOOpYAOBaHHUE JJIA BBIMOJHEHUS YKa3aHHBIX B IMporpamme 0
¢u3nKe YYEHMYECKUX OTBITOB, JTAOOPATOPHBIX padOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PY10BAHHUE.

JlemoHcTpanimonHoe oOopyaoBaHue (OpPMHUPYETCs B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEPEUYNCIEHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpALUN IS
UCCIIEIOBAaHUS  M3Y4YaeMbIX SIBJIEHUHA M  TPOLIECCOB, HSMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe 000pynOBaHME JIS YYEHHYECKHX MPAKTHUYECKUX padboT
dopmMupyeTcsi B BHJE€ TEMaTHUYECKMX KOMIUIEKTOB M OOECHeuMBaeTcs B pacuére



OJIHOTO KOMIUJIEKTa Ha JABYX oOydaromuxcsa. TeMaTH4ecKue KOMILIEKThI
71a00paTOpHOTO OOOpPYJIOBAHUS JIOJDKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTOpuid.

OCHOBHBIMY TIETISIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpEca M CTPEMIICHUS OOYydYaroIIUXCs K HAy4YHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX MHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE TPENCTABICHUA O HAyYHOM METOJE TMO3HAaHWS W (POPMUPOBAHUE
HCCJIEI0BATEIBLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHMS KaK pe3yJjbTaTa M3yueHUsS OCHOB
CTPOEHUS MaTepuu M PyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

dbopmMupoBaHue YMEHUN OOBSICHATH SBJICHUS C UCIIOJIB30BAHUEM (PU3HUYECKUX
3HaHUMW U HAyYHBIX JOKA3aTEIbCTB;

dbopMUpoBaHUE TPENCTABICHUN O poiu (PU3MKH I pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEICTaBICHUN 0 BO3MOXKHBIX cdepax Oynyuei
npoQeCCUOHAILHON  JIESITEIPHOCTH, CBS3aHHBIX ¢ (U3UKOW, TMOJrOTOBKA K
nanbHeieMy o0y4eHHIO B 3TOM HaMpPaBIICHUU.

JlocTmkenne HTUX 1eneld o0ecreunBaeTcsl perieHueM CIEeIyIoNuX 3a1ad B
npoliecce U3yyeHus Kypca GU3NKU Ha YPOBHE CPEHEro o0IIero oopazoBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUN 00 00IMUX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISpHYH  (Qu3uKy,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS JJIsl OOBICHEHUS
buznyueckux SIBICHUN B MPUPOAE W Uil NPUHITHS NPAKTUYECKUX DPEIICHUN B
TIOBCEIHEBHOMU KU3HU;

OCBOCHUE CIIOCOOOB pEIICHUS Pa3WYHBIX 3a7a4 C SBHO 3aJlaHHOU
dbu3nuecKod MOAENbIO, 3a/lad, MOJAPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHHE
dbusznueckoii Mopenu, aaeKBaTHOM YCJIOBHSM 3aJadyd, B TOM 4YHCJIE 3ajad
WH)XKEHEPHOT'O XapaKTepa;

MOHWMaHUEe (PU3NUECKNX OCHOB W TPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIIPHOIO TUIAHUPOBAHUA U TPOBEIACHUS
¢u3nuecknX OSKCIEPUMEHTOB, aHalIW3a W HUHTEpHperanuu  uHOOpMaIuy,
OTpeJIeNIeHHs] TOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTaTa;

CO3JIJaHHE€ YCJIOBUHM ISl Pa3BUTHS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOMU JIEeATEIbHOCTH;



pa3BuTHe uHTEpeca K chepaM mpodpeccuoHaTbLHON NeITeTbHOCTH, CBA3aHHON
¢ GUBHKOIA.

B coorBerctBun ¢ TtpedoBanusiMu OI'OC COO yrinyOn€HHBIA ypOBEHb
u3yuyeHuss ydyeOHoro mpeamera «@Pu3uka» Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl BBIOMpaeTcss OOYUYaAIOIUMUCS, IUIAHUPYIOUIUMH TPOJIOJKEHUE
o0pa30oBaHus MO CHENUATBHOCTIM (GU3UKO-TEXHUYECKOT0 MPOQuIIs.

Ha mzyuenne pusuxu (yrinyOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoautcs 340 vacos: B 10 knacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMmme Mo (U3MKE MepeyeHb JadOopaTOPHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JENIaeT BHIOOD
OpOBEACHUS JTAOOpPAaTOPHBIX padOT M ONBITOB C Y4YETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIuXcCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. Hayunblid MeTO MO3HAHMSI IPUPO/bI.

®uszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHslili MeToJ no3HaHus U
METO/]IbI UCCIIeIOBAHUS (PU3NYECKUX SBJICHUH.

DKcrepuMEeHT U TeopHsl B Ipouecce Mo3HaHus npupozasl. HabGmonenue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHust (U3MYECKUX BEJIMYMH (AHAJIOrOBble M LU(POBBIE
U3MEpUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3Mepenuii  pusmdyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHASA).

MopnenupoBanue (HpU3MUECKUX SBICHUN U MPOLECCOB (MaTepuaibHas TOYKa,
a0COJIOTHO TBEPAOE TENO, WAealibHAsl >KUIKOCTb, WJACANbHBIA Ta3, TOYECYHBIH
3apsin). ['unore3a. ®U3nyeckuil 3aK0H, rPaHULIbl €ro mpuMeHuMocTu. duznueckas
TEOpHs.

Ponb u mMecTto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B PAKTUYECKON NEATEIbHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

N3mepenne cwibl TOKa W HamNpspKEHUS B LENU IMOCTOSHHOTO TOKA IIPH
MOMOLIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU@poBoi sadoparopueit mo ¢uszuke. [Ipumepsl nzmMepeHus
(bu3nUeCcKNX BETUYUH TPU MTOMOIIHA KOMITBIOTEPHBIX JTATUUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHnnueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JBUKEHHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHHUKHU.

Pannyc-BekTop MaTepuasbHONW TOYKH, €ro IMPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpoCTh (CpemHsE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHE MaTEpPUaIbHOM TOYKHM, MX IPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CrioxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUAIBHOM TOYKU OT BPEMEHM U HUX
rpaduku.

CBoOonHOe majeHue. YckopeHue CBOOOAHOrO majaeHus. JIBukeHUe Tena,
OpOILLIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTb KOOpPAMHAT, CKOPOCTU H
YCKOPEHUS] MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKi.



KpuBonunennoe  nBukeHue. J[BWKEHHE  MaTepUagbHOW TOYKM IO
OKPY)KHOCTH. YTJiOBas U JMHEWHash cKopocTh. Ilepmom u uactora oOpaiieHwus.
LenTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TAHT€HUMAIBLHOE) U TMOJIHOE
YCKOPEHHE MaTepUaIbHOU TOUKHU.

TexHuueckrue yCTPOMCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: CIHIOMETD,
JBWKEHUE CHApsIOB, ILEMHbIE, MIecTepéHYaTble U peMEHHbIE Tepelayw,
CKOpPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopnenp cucTeMbl OTCUETA, WIUTOCTPALUsl KHHEMATHYECKUX XapaKTEPHCTHK
JIBUYKEHUS.

Crioco0b! uccie0BaHusl IBUKEHUI.

NnnrocTpanys npeaenbHoro nepexoia i U3MEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUI C UCIIOJIH30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pesKeHHOM POCTPAHCTBE.

Habmronenue nABWXKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy npH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTeH, TPACKTOPHIl, CKOPOCTEM IBHKEHUS OJHOTO M TOrO Ke
TeNa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yyenue HEpaBHOMEPHOTO JIBMXKEHUS C II€JIbIO OIpE/esieHuss MIHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIYTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBAYKEHUU.

N3mepenne  yckopeHUss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAHO
UCII0JIb30BaHuE U(POBO 1a00paTopun).

W3ydyeHue [BWXKEHUS Tena, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUOHAIBHON 3aBUCHMOCTH MEXIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TeNa.

N3yyenue NBWKEHHSA Tella MO OKPY)KHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TNEpHoja OOpalleHUs] KOHUYECKOro MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hprotona. MuHepumanbsHbple cucTteMsl oTcuéta. [IpmHumn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBbl OTCUETa (OMpenereHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cull.

Bropoii 3akoH HproTOHa AJ1s1 MatepuaibHON TOYKH.

Tperuii 3ak0H Hbpr0TOHA U1 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATCOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTAIMOHHON U
VHEPTHOU MacCCBHI.

Cuna TsKecTu. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOrO MaJE€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMMPOTHL. JIBUKEHUE
HEOECHBIX Tell U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBmxymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpeHUs CKOJBXKEHUS W CUJIa TPEHUS
nokosi. Koapdunuent tpenus. Cuia CONpOTUBICHHUS MPU ABUKEHUU Tela B
KUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenune. ['mapocrarnueckoe nasnenne. Cuna Apxumena.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: MOMIINITHUKH,
JIBWKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOntonenue qBukeHus Tell B MHEPUUAIbHBIX U HEMHEPLIHMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLMIT OTHOCUTENBHOCTH.

Kadyenne aByX IWIMHAPOB WIM LIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEIy CUI €
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOSHUKAIOIIMX B PE3YIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc 1o B3auMoI€HCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MAJACHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJT TIPYU JBMKCHUH OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM [BIKEHUS Opycka 1o
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HMKAIOIIUX B NPYXKUHE U
pe3HOBOM 00pasiie, OT ux aehopMaluu.

N3ydeHne ABMKEHUSA CHUCTEMBI TEJl, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuit OJIOK.

N3mepenne kodpduimenta TpeHUs MO BEIUYHHE YTIIOBOTO KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanue nBrkeHUs Opycka MO HAKJIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K02 HUITMEHTOM TPEHUSI.

N3ydenne nBUKEHUA Ipy3a Ha BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpnoe Teno. IloctynarenbHoe M BpamiaTesIbHOE JIBH)KCHHE
TBEPAOro Teima. MOMEHT CuiIbl OTHOCUTENBHO OCH BpameHus. [lnedo cuisl.
CnoxeHue cui, TPWIOKEHHBIX K TBEproMy Teny. LleHTp TsokecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOWYUBOE, O€3pa3TMUHOE PABHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: KPOHIITEHH,
CTPOUTENBHBIN KPaH, pEHIETYATHIE KOHCTPYKIIHH.

Jlemoncmpayuu.

Y cnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

UccnenoBanne ycioBUl paBHOBECUS TBEPIOrO TeNa, HMEIOLIEr0 OCh
BpallCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PaCUYET CUII YIIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. L{eHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

NmMnynbc cuitbl 1 13BMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MarepuanbHOW TOUYKM. lIpencraBineHne o coxpaHeHUH
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MaqoM M Ha KOHEUHOM IMepemenieHud. ['padudeckoe
npeicTaBlieHuEe PabOThI CHITBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprusi MaTepualibHOW TOUkU. Teopema 00 U3MEHEHHH
KMHETUYECKOW SHEPIUU MaTE€pUaIbHON TOUKH.



[loTeHnManbHBIE W HENOTEHUMAJNbHbIE CWIbL. [lOoTeHIManbHAs HHEPrus.
[ToTenmanbHas 3Heprus ynpyro neGopMupoBaHHOW NpykuHbl. [loTeHumanbHas
SHEPIus Tella B OJHOPOJHOM TI'paBUTALlMOHHOM Ioje. lloreHnumanbHas sHeprus
TeNa B TPAaBUTALlMOHHOM I0JI€ OJHOPOJHOrO Iapa (BHYTpU W BHE miapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThsi KOCMHUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMANIbHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOi
SHEPIUM CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHne bepHymu I MOCANbHOM >KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpouCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJIOMET, KOMEp, MPYKUHHBIA MHCTONET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

N3mepeHne MOITHOCTHY CHJIBI.

N3meHeHune sHepruu Tesa Mpu COBEPIIEHUU padOThl.

B3aumHbIe mnpeBpalieHuss KUHETUYECKOM W IOTCHLMAJIbHOW SHEPrUil INpH
JEMCTBUH HA TEJO CHUJIBI TSYKECTH U CHJIBI YIIPYT'OCTH.

CoxpaHeHue dHEepPruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomol, npaKkmuKym.

N3mepenne nMimyibca Teina o TOpMO3HOMY IIYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJETH SJIEKTPOMOOWIS U MOLIHOCTHU
CHWJIBI TSTH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJa C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHeHMsI MMITYJIbCA IIPU YIIPYTOM B3aMMOJEHCTBHH.

N3mMepenne KHHETHYECKOW YHEPTHUH TeJa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTCHIMAIBHON YHEPTUU NPYXKUHBI ¢ PaOOTOM CHJIIBI
TPEHUSI.

Omnpenenenue pabOTbl CHIIBI TPEHUS MpPU JBWKEHUM Tejla MO HAKJIOHHON
IJIOCKOCTH.

Pazgea 3. MoaekyasipHas Gu3nKa U1 TEPMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHOBHbBIE TOJOXKEHUSI MOJIEKyJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbITHOE oOocHoBaHue. Juddysus. bpoyHOoBckoe nBHKEHHE. XapakTep
JNBWKECHHUS W B3aUMOJECHCTBHMS 4YacTHIl BewlecTBa. MoAEnW CTPOEHUs Ta3oB,
KUAKOCTEH U TBEPABIX Tel U OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



mozaene. Macca u pasmepel Mosiekyn (atomoB). KonaumdecTBO BeliecTBa.
[Toctrostnuast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl €€ u3mepenus. lllkana
temneparyp Llenbcusi.

Mogenp uaealbHOTO ra3a B MOJIEKYJISIPHO-KHHETUYECKON TEOPUU: YACTHIIBI
rasza IBUKYTCS XaOTUYECKHU U HE B3aUMOZECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomoTHAs
teMrieparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompoiieccsl B
UJeaIbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
Ipe/ICTaBIIEHUE U30IPOILIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIQy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ] HJI€aIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UI€aTbHOIO T'a3a).

CBs13b a0CONIOTHON TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KHHETUYECKOW SHEPrUel MOCTYyNaTEIbHOIO TEIJIOBOIO JBMKEHUS €€ YaCTHL.

TexHuueckne YCTPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHL: TEPMOMETP,
OapomeTp, MoIy4eHue HAaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mogenu 1BUKEHHS YaCTHUI] BEILIECTBA.

Monens 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOI'O JIBUKEHUS.

Huddyzus xxugkocTen.

Mogenb onsita llTepHa.

[IpuTsxkeHne MOJIEKYI.

Mogenu KpUCTaININYECKUX PELIETOK.

HabGntonenue u uccnenoBanue U30MpoLecCoB.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomul, npaKmuKym.

HccnenoBanne 1mporecca YCTAHOBIIEHHMS TEIUIOBOIO PAaBHOBECHUS IIPH
TEII00OMEHE MEXY TOpsiYeil U XOJIOAHON BOAOM.

N3yyenue wuzorepMuyeckoro mpoiecca (PEKOMEHJ0BAaHO MCIOIb30BaHUE
1 poBoii T1abopaTopun).

N3ydeHne n30xopHOro mnporecca.

N3yuenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMUYECKOW CUCTEMBbI. BHENIHNUE U BHYTpeHHUE MapameTpshl. [lapameTpsl
TEPMOANHAMUYECKON CUCTEMBI KaK CPEIHHUE 3HAYEHUS BEIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YpPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMomnpous3BOibHAs — pellakcalus
TEPMOAMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens uaeaqbHOr0 Ta3a B TEPMOJAMHAMHKE — CHCTEMa YypaBHEHUM:
ypaBHeHne MenaeneeBa—Kiianelipona v BbIpaK€HUE Il BHYTPEHHEW SHEPIHUH.
VYcnoBus NPpUMEHHMOCTH 3TOM MOJIENIU: HU3KAasl KOHIIEHTpalUs YacTHUll, BHICOKUE
TeMIieparypsl. BeipaxkeHue 1151 BHyTpEeHHEH SHEPTUU OJHOATOMHOTO HACATIHLHOTO
rasa.

KBa3zucratuueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHnTapHas paboTta B TepMoaMHaMUKe. Beruncinenne paboTsl mo rpaduky
npoiiecca Ha PV-auarpaMmme.

Temonepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPruu
TEPMOAMHAMUYECKON  cucTteMbl 0Oe3  coBepiieHuss padorel.  KonBekius,
TEIJIONPOBOIHOCTD, U3TyUCHUE.

KomnuectBo Ttemnorel. Temno€MkocTh Tenma. YAelbHas W MOJSpHas
TEIJIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEIIOTa CrOpaHUs
ToruiBa. Pacu€r konmuyecTBa TEIUIOTHI TpW  Teronepenave. [lonstue 00
aauabaTHOM Tpoliecce.

IlepBbiii 3ak0H TepMOAMHAMHUKU. BHyTpeHHsast »sHeprus. KonmnuecTtBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEPMOAMHAMUKM JUISI PABHOBECHBIX MPOLECCOB: YeEpeE3
3a/laHHOE€ PABHOBECHOE COCTOSHHE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOIUT
eIMHCTBEHHAs aguabata. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpPMOIMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaaTh TEIUIOTY OT 0oJiee XOJI0IHOro Tena K 0ojiee HarpeTroMy 0e3
komneHcauuu (Knaysuyc). HeobparumocTs NpUpOIHBIX TPOLIECCOB.

[TpuHnmer nectBus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Hukin Kapho.

DKOJOTMYECKUE ACIIEKTHI MCIIOJIb30BAHUS TEIUIOBBIX ABHUrareiei. TemnmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CpEbl.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMUECKHUE TMPOLECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AW3EIbHBIA U KapOIOpaTOpPHBIN JABUTATENM, MapoBas TypOuHa,
MOJIYYEHHUE CBEPXHM3KUX TEeMIEepaTyp, YTHUIU3AIUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIIN3AIMS OMOOPTaHUYECKOro TOTUIUBA IS
BBIPAOOTKHU «TETUTOBON» U JICKTPOIHEPTHH.

Jemoncmpauuu.

N3MeHenue TemmnepaTypsl IpU aiuadaTUueCKOM PaCIIUPECHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEMN BEIIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEHN SHEPTHUU.

Uccnenoranue anuadbaTHOro mpoiiecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepenne yaenbHON TEIIOEMKOCTH.

UccnenoBanue npoiiecca OCThIBaHUS BEIIECTRA.

UccnenoBanue aquabaTHOTO Mpolecca.

N3yueHne B3aMMOCBS3U IHEPTUM MEXMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmosanusn eeuwjecmea. Dazoevie nepexoonl.

[TapooOpazoBanue u koHaeHcauus. lcnapenue u KureHue. Y aenbHas
TEII0Ta apooOPa30BaHMS.

HacebiiienHble W HeHachlllleHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y JIaBJIEHUS HACBIIICHHOTO Tapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS! OT JaBJICHHUS
B KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
KpuctayiioB. [InaBiieHne W KpucTtau3auus. YJieJdbHas TEIUIOTa IUIABJICHUS.
CyOmumanwsi.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedgopmariuii.

TemoBoe pacmupenue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacumupeHue. AHrapMOHK3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B Pa30BbIX MEPEX0Oax.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxHocTHOE HaTsDKeHHE. KOd(POUIIMEHT MOBEPXHOCTHOTO HATSIKCHHUS.
Kanunnsipusie siBienus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamaca.

TexHu4yeckre yCTpOWCTBA U  TEXHOJIOTUYECKUE TMPOLECCHI:  KUIAKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEpHUaIbI.

Hemoncmpauuu.

TennoBoe pacunpeHue.

CBoiicTBa HAaCHIIEHHBIX MapOB.

Kunenune. Kunenne npy noHM>KEHHOM TaBJICHUU.

N3Mepenure cuiibl TOBEPXHOCTHOT'O HATSXKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipasle saBneHus.

Mopenu HEHBIOTOHOBCKOW KUJKOCTH.

CnocoObI U3MEpPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJIIMYECKOTO BEUIECTBA.

Bunbr nedopmarimii.

Habmonenune mansix nedopmarimii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS XKUIKOCTEM.

N3mepeHne yaenbHOM TEIIOTHI IJIAaBICHHUS JIBJA.

N3yueHne CBOMCTB HACBIILICHHBIX 1apOB.

N3mepenne abCOMIOTHOM BIIAXKHOCTH BO3/yXa M OLIEHKAa MacChl MapoB B
IIOMEUIECHNH.

N3mepenue ko3 uiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

Nsmepenne monyis FOHra.

UccnenoBanre 3aBucuMOCTH  Jedopmanuu  pe3uHOBOro obpasima  oT
IIPUII0KEHHOW K HEMY CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe noe.

OnekTpu3auus Tel U €€ MPOSBICHUS. DJNEKTpUYecKuil 3apsan. JlBa Buua
BJEKTPUYECKUX 3apsaoB. [IpOBOAHMKHM, JUABJIEKTPUKUM W MOJYINPOBOJHUKH.
OJIeMEHTapHbIM DJJEKTPUYECKUU 3apsil. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsja.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsaasl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero aeiicTBre Ha 3IEKTPUUECKUE 3aPSIbl.

Hamnpsoxkéanocts  anekTpuueckoro  nonsd. [IpoOusiid  3apsa.  Jluauu
HaIPSKEHHOCTH JIEKTPUUECKOro 1ost. OJHOPOJHOE AIEKTPUYECKOE TOJIE.

[ToreHnMaNIbHOCTD 3JEKTPOCTATUYECKOIr0 MOJiA. Pa3HOCTh MOTEHUMANIOB H
HanpspkeHne. [loTeHuumanbHas SHEprus 3apsaa B JIEKTPOCTATHYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSKEHHOCTH IO U PA3HOCTH
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOro ToJisg (Kak OJHOPOJIHOIOo, TakK M
HEOTHOPOJHOTO).

[IprHIMT CynEpIO3ULINA dIEKTPUIECKUX TTOJIEN.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apshKEHHOTo mo 00béMy miapa. [lome paBHOMEpHO 3apsiKEeHHOU
OCCKOHEUHOM TUIOCKOCTU. KapTuHbl JMHUN HANPSHXKEHHOCTH OSTUX TIOJEH W
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpneKTpUKu B AIEKTPOCTATUYECKOM noJIe. JusnexTpuyeckas
IIPOHHUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpOEMKOCTh KOHIAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOIO
KOH/IEHCaTOopa.

[TapannensHoe coequHeHue KonaeHcaTopoB. [locnenoBaTenbHOE COeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBrKeHME 3apsIKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4yeckre yCTpOHMCTBA M TEXHOJOIMYECKHE MPOLECCHI: AJIEKTPOCKOTI,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KOHJIeHCAaTOphI, reneparop Baun ne ['paada.

Jlemoncmpayuu.

YCTpONUCTBO Y MPUHLIMII IEUCTBUS JEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIIaPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsDKEHHBIX IJIACTHH.

Mogpens asekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM IOJIE.

DIeKTpocTaTUUECKas 3aluTa.

Y CTpolCTBO U AEUCTBUE KOHJEHCATOPA TOCTOSHHON M TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOrO0 KOHJIEHcaTopa OT IUIOLIAIU
IJIACTUH, PACCTOSHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsHKEHHOT0 KOHIEHCATOopa.

3apsanka v pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOpP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, npaKkmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus SHEPTrun 3apsSKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JTy4EHHUs] CBETOUO/IA.

N3yuenne npoTekaHus TOKa B LEMH, COAEPKALIEH KOHAEHCATOP.

Pacrnipenenenne pPa3HOCTH IIOTEHIIMAJIOB (HaTIpsKEHUA ) npu
NOCJIEJOBATEIIbHOM COEIMHEHUHN KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuii mox.

Cuia toka. [TocTosaHHBIM TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO AJIEKTPUUECKOTro Toka. McTtounuku
toka. Hanpsioxenue U u OJ1C €.

3akoH OMa 1J1s1 ydacTKa LenHu.

DneKkTpudeckoe CONPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJTHOPOJIHOTO TMPOBOJHUKA OT €ro JJIWHBI M IUIOMIAJAW IOMEPEYHOTrO CEUYECHUSI.
VY nenbHOE CONMPOTUBIIEHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJlIeIbHOE, CMEIIAHHOE COEINHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnénHbIX dekTpudeckux meneil. [IpaBmna Kupxroda.



Pabora snextpuueckoro Toka. 3akoH /[xoymns—JIeHna.

MOIIHOCTh 2JIEKTPUYECKOr0 TOKa. TeraoBas MOIIHOCTb, BbIJENseMasl Ha
pe3ucTope.

OJIC ¥ BHYTpEHHEE CONPOTUBIICHHME HCTOYHMKA TOKa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) SJEKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ampikanue.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA M TEXHOJIOTHMYECKUE TIPOIIECChl: aAMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3MepeHune cuiibl TOKA U HaIIPSKEHUS.

UccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANpSKEHUS NI PE3UCTOpa,
JIaMITbl HAaKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX TMPOBOJHUKOB OT JIJIUHBI,
IUIOILAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MIPU TOCTOSITHHOM
HaIPSKEHUH.

[Ipsamoe mzmepenne DJIC. KopoTkoe 3aMblkaHNE rajlbBAaHUYECKOT0 AJIEMEHTa
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bI coemuHeHns UCTOYHUKOB Toka, D/[C Gatapeii.

UccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHWJIBI TOKa B IICTIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomut, npaKmuKym.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenue yaenbHOro COnpoTUBIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCHMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus ammepmerpa (BoiabTMETpa).

N3zmepenune D1C 1 BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctyd J/]C rampBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMBbIKAHHH.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHHUKA TOKA
OT CWJIbI TOKa B IICTTH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTH MUCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuyHbIX cpeoax.

DNeKTpUUecKass MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAS
IIPOBOJAMMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTH COINPOTUBIICHUS METAIOB OT
TeMriepatrypbl. CBEpXIIPOBOANMOCTb.



DIIEKTPUYECKNAN TOK B BakyyMe. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHas u MpUMECHas MPOBOJIUMOCTh
nosynpoBoaHuKoB. CBolicTBa p—N-niepexosa. [loaynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUM TOK B JJIEKTPOJIHUTAX. DJIEKTPOIUTHYECKAs IHCCOLMAIUSL.
OnekTponus. 3akonsl Dapajes 175 FIEKTPOIH3a.

DIIEKTpUYECKU TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHbBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1na3ma.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE: Ta30pa3psiIHbIC
JaMIIbl, SJEKTPOHHO-Iy4YeBasi TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: MO/,
TpaH3UCTOp, (OTOMMOJ, CBETOAMOJ, TallbBaHWKa, pauHUpOBaHUE MEIH,
BBIIIJIaBKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBL.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI asiekTponusa Papanes.

HckpoBoii pa3psil U MpOBOJIUMOCTb BO3yXa.

CpaBHeHHME TPOBOJUMOCTH METAJJIOB U MOTYIPOBOAHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOJA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

Habnronenue amektponusa.

N3mepenne 3apsaa ONHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHBIIEHUS ~ TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPHI.

CusiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3MYeCKNl MPAKTHKYM.

CnocoObl u3MepeHns (pU3NYecKux BEIUYHH C MCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIC U OTHOCUTENIBHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UICCKUX BEITMYMH.
OneHka rpaHul NOrPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WM3MEPEHUW, HCCIEAOBAaHUM  3aBUCHUMOCTEU
¢bu3nyuecknx BENMYMH, TPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMATUYECKHUX  paszaenax «YUYEHUYECKHUHA  DKCIIEPUMEHT,
nabopaTopHble padOThI, TPAKTUKYM»).

MexnpeaMeTHbie CBA3U.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kimacce
OCYILIECTBIISIETCA C YUETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBICHWE, Hay4YHbIA (aKT, TUroTe3a, (pu3mveckas BETUYMHA, 3aKOH,



Teopus, HAONIOAEHUE, SKCHEPUMEHT, MOJIEIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUN, U3MEpPUTEIbHbIE TPUOOPHI, ITUdpoBast 1adopaTopus.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHeHMH. JluHelHas QyHKUUA,
napabosna, runepOona, ux rpaguku u cBoiicTBa. TpuronoMmerpudeckue GpyHKIIUM:
CUHYC, KOCUHYC, TAHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TIPOEKIMU Ha OCU KOOPJMHAT, CI0XKEHUE BEKTOPOB.

Buonozua: mexannueckoe JBIKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEIIOOOMEH JKMBBIX OPraHHW3MOB, TEIJIOBOE 3arps3HEHHE OKPYXKAIOIIEH Cperbl,
yTUAN3anusi OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KAIMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPO/IE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBAa, MOJSpHAas Macca, MOJyYeHHE HAHOMATEepUajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U ra3oB, KUJIKHE KPUCTAIIbI, FIEKTPUUECKUE
CBOMCTBA METAJIJIOB, DJIEKTPOJIUTUYECKAS JUCCOLMAIINS, TAIbBAHUKA, DJICKTPOHHAS
MUKPOCKOIUSI.

TI'eozpagpua: BnaxuocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUE IBUKEHUN C MCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHS
MEXAHUKHA B TEXHUKE (TMPOCKOI, BOJOMET U APYTHE), NBUTaTeIb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJAUJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YHCIE€ HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
ra3opaspsiHbIE JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMHKA.

Tema 4. Macnummnoe noe.

B3aumopencTBre TOCTOSHHBIX MAarHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM wuHAykuuu. I[IpuHoun cynepno3uuuu
MAarHUTHBIX NOJIEU. JIMHUY MarHUTHOW UHIYKLIHU.

MarauTtHoe 1moJjie IPOBOAHUKA C TOKOM (MPSAMOro MPOBOJHUKA, KATYIIKU U
KpYyroBoro BuTka). OneIT Ipcrena.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBi€HUE U MOAYb. [[BHKEHNE 3apsKEHHOW YaCTHULIbI
B OJIHOPOJTHOM MarHuTHOM mosie. PaGota cusel JlopeHiia.

MarnautHoe nosne B Beuiectse. DeppoMarHeTuky, napa- U 1MaMarHeTUKH.



Texuuueckue YCTpOﬁCTBa U  TCXHOJOIHMYCCKHC IIPOLECCChI: TIPUMCHCHHC

MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTpOABUTATENh SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaprnHa 7nuHWMH  WMHOYKOMM ~ MAarHATHOTO  MOJISI  IOJIOCOBOIO M
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHMI MarHMTHOW MHIYKIIMU TIOJISL INIMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITIPOBOJHUKA, KATYIIKN C TOKOM.

B3anmoneiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habntonenue nBrm>xeHus My4yka 3J€KTPOHOB B MAarHUTHOM ITOJIE.

[TpuaMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccenenoBanre MArHUTHOTO MOJISL IOCTOSIHHBIX MAarHUTOB.

UccnenoBanne cBOMCTB (peppOMarHETHUKOB.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl AMriepa.

N3y4yeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUS CUIIBI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOU
uaaykiuu. OJIC wmHAyknmu. 3akoH 3JIeKTpoMarHuTHoW wuHaykuuu Oapanes.
Buxpesoe anekrpuyeckoe nose. Toxku DPyko.

OJC uMHAYKUMHA B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
oJIe.

IIpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTHBHOCTM B LENM IIOCTOSIHHOTO TOKAa.
Arnenne camonHaykuuu. IJIC caMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpPOMCTBA M TEXHOJIOTHMYECKUE MPOLIECCHI: WHIYKIIMOHHAS
1e4yb, COJIECHOU, 3alllUTa OT JIEKTPU3ALNU TEN MPU IBUKEHUHA B MArHUTHOM I10JI€
3eMJIH.

Jemoncmpauuu.

HalGntonenue siBieHus 3J1€KTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd DJIC HMHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO IMOTOKA.



[IpaBwiio Jlenna.

[Tanenne marauTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIMH.

HccnenoBanne 3aucumoctd DJIC caMOMHIAYKIUU OT CKOPOCTH MU3MEHEHHSI
CWJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Onpenenenre MHAYKIIMU BUXPEBOI'O MAarHUTHOT'O TIOJISL.

HccnenoBanue siBIEHNUS] CAMOMHIYKIIMH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO T'eHepaTopa.

Paspgeu S. KoJsieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Kojedanus.

Konebarenphas cucrema. CBOOOAHBIE KOJIECOAHMS.

I"apmonunyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMHUCAHUE.
DHEpPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUsS MEXaHWYECKOW sHepruu). BoiBon
JTMHAMUYECKOTO OMHUCAHUSI TAPMOHUYECKHUX KOJEOaHW M3 UX DHEPTreTUYECKOro U
KMHEMAaTHUYECKOr0 ONMCAHUS.

Ammutyna U ¢aza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUUW HCXOIHOM
BEJTUYHMHBI C aMIUTUTYJaMU KOJIeOaHMi €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrora koneOanwii. [lepwon Mambix CBOOOAHBIX KOJIEOAHMIA
MaTeMaTUYecKoro wmasitHuka. Ilepuon CcBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[Tonsitue o 3aryxatonux kKoneOanusx. BeiHyx)neHHbie Konebanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aTyxaHuWs Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKONIE0aHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceicMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTENbHOTO IBHXKECHHSL.

HaGntonenne He3aBUCUMOCTH TIEPHOJa MaJIbIX KOJIeOaHUM Tpy3a HA HUTHU OT
aAMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH IEpHUoa CBOOOIHBIX
KOJIeOaHUI OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHWd Tpy3a Ha MACCHUBHOM TMPYXKHHE C IEJbIO
dbopMuUpoBaHUs MIPEACTABICHUN 00 MI€aTbHON MOJIETH IPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NPU KOJIeOaHUAX Ipy3a Ha NPy KUHE.

WccnenoBanre BbIHYKICHHBIX KOJIEOaHUM.

HaGntonenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



N3mepenne mnepuoaa CBOOOAHBIX KOJNE€OAHMH HUTSHOTO U MPYKHUHHOTO
MasiTHUKOB.

N3yyenue 3aKOHOB JBUYKEHUS Teja B XOZ€ KOJIeOaHUI HA yIPYTOM IMOJIBECE.

N3yyenue NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue FHEPTUH B MIPY>KUHHOM MasITHUKE.

WccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHnule KonedanuA.

Konebarenpubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJIEOAHUS B
uealbHOM KoJjebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbI
3apsija KOHJEHCATopa ¢ aMIUIUTY10M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHMsI SHEPTUH B UACATIBHOM KOJI€0aTeIbHOM KOHTYpE.

3aTyxaroiue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
AIIEKTPOMAarHUTHBIE KOJIEOaHUsI.

IlepemeHHBI TOK. MOIMHOCTH IEPEMEHHOTO TOKA. AMIUIMTYIHOE H
JeUCTBYIOLEE 3HAUEHUE CHUJIbl TOKA W HAIpsDKEHHS NOpU pa3ndHOU ¢opme
3aBUCUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouIanbHbI MEepEeMEHHbI TOK. Pe3uctop, KOHJEHcaTop M KaTylka
MHAYKTUBHOCTH B LIENM CUHYCOWJAIBHOI'O IEPEMEHHOIO TOKAa. PE€30HaHC TOKOB.
Pe3onanc HanpskeHuUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepemadya W NOTpeOIeHHE
3JIEKTPUYECKON IHEPIUU.

OKOJIOTUYECKHE PHUCKU IpU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHuueckne ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUUYECKHI
3BOHOK, F€HEPATOP IEPEMEHHOI0 TOKA, JIMHUM JJIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTb 4aCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHuH.

I'enepaTop He3aTyXarOUIUX IEKTPOMATrHUTHBIX KOJICOAHU.

Mopenb 31eKTpOMarHuTHOI O TeHepaTopa.

BbIHyX/1€HHbIE CHHYCOUJANIbHbIE KOJIEOaHUsL.

Pe3ucrop, Karynmika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM IEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocinenoBaTEIbHOM COECIWHEHUU PE3UCTOpa, KaTYIIKU
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpolicTBO M IPHUHITUT IEUCTBHS TpaHchopmaTopa.



Mopens IMHUH JIEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBanne IMEpeMEHHOrO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGntonenue 35eKTpoMarHiTHOrO pe30HaHCa.

UccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMHU IIEPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE GOIHDL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacnpoctpaHeHus. [lomepeunsie wu
IPOJOJIbHBIE BOJHBL. llepron, CKOpOCTh pacnpocTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHHWYECKHUX BOJH: OTpa)K€HHE, MpeloMieHue, MHTepdepeHuus u
nudpaKims.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAIOILIEN CPEIbI.

DJIEKTPOMATrHUTHBIE BOJHBL. Y CIOBUSI U3JYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBolicTBa  JJIEKTPOMArHUTHBIX ~ BOJH:  OTPaXXEHHUE,  MOPEJIOMIIEHUE,
noJisipu3anusi, tHTepdepeHus u AudppaKims.

[ITkama 371eKTpOMarHuTHBIX BOJH. [IpyMeHEHHe 371EeKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHMIIEI pagroCBsA3U U TeneBuaeHUA. Pagnonokanys.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHCHHUE: MY3bIKaJbHbBIC
UHCTPYMEHTBI, pajap, paJuonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus,
YJIBTPAa3BYKOBAsl TUarHOCTUKA B TEXHUKE U MEAULMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MOMEPEYHBIX U TPOJIOIBHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTHYECKHN PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
94acTOTOM KOJICOAHHUI.

HccnenoBanne  CBOMCTB ~ JJEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
npesioMIIeHHUE, nossipu3anus, Audpakuus, HHTephepeHIIus.

O6Hapyxenue nHGPaKpacHOro v yabTpaduoIeTOBOr0 U3y CHHM.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



N3yuenne napameTrpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHelHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3akOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
iockoM 3epkaiie. Cdepuueckue 3epkaa.

[Ipenommnenue cBera. 3aKOHBI MPEITOMIICHUS CBeTa. AOCONIOTHBIN MOKA3aTeh
npenoMiieHns. OTHOCHTENBHBIA NTOKa3aTeNb npenomiaeHus. 11ocTosIHCTBO 4acTOThI
CBETa M COOTHOUICHHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepe3 TPaHuIly pa3zielia IByX ONTUYECKUX CPE.

Xon myueit B mpusme. lucnepcusi cBera. CIIOXHBIA COCTaB O€lIoro CBeTa.
IIBer.

[TontHOE BHYTpEHHEE OTpakeHue. lIpenenbHbld yroa moJaHOr0 BHYTPEHHETO
OTPAKEHHUSI.

Cobuparomue W pacceuBaromie JWH3BL. ToHKas mauH3a. DOKycHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
PAcCTOSIHUSI TOHKOW C(epUYecKOr JIMH3BI OT €€ T'€OMETPUU U OTHOCUTEIBHOTrO
MOKa3aTeNs MPEIOMIICHHUS.

@opMyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, NPOWIEAIIErO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. IlocTpoeHune wu300pakeHU TOYKM W OTpe3Ka MpsIMOM B
CcOOMpAIOIUX W PACCEUBAOIINX JMH3aX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHocTh. a3 kak onTuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHMKH.
VYcnoBust HaOMOJEHWS MAaKCMMyMOB M MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HUCTOYHMKOB. [Ipumepbl KilacCMUECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. JudpaxkimoHnHas pemérka. YciaoBue HaOIIOACHHUS
[JIABHBIX ~MAaKCHMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOro CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckrue yCTpOHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: OYKH, JIyna,
nepuckomn, (oroamnmapar, MUKpPOCKOIN, MPOEKIMOHHBIM ammapar, NpOCBETICHUE
OITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIMOHHAS pPelIETKa.

JHemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanne npenoMieHus CBETA.

Habntonenune noaHoro BHyTPEHHEr0 OTpakeHusl. Mozienb CBETOBO/IA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEPE3  IUIOCKOMAPAILIEIBHYIO
IUIACTUHY U IPU3MY.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm crera.

HaOmntonenre 1BETOB TOHKUX IIEHOK.

Hab6monenne nudpakimu crera.

N3yyenue nuppakinoOHHON PEmIETKY.

HaGntonenune nudpakimoHHOTO CIIEKTpa.

Habnronenne nucriepcuu cBeTa.

Ha0nronenue noisipuzannu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YyUCHUSI MEXaHUYECKUX HAMPsSHKEHUH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3MepeHue nokazaresns npeaomMiIeHus CTeKIa.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
npuMepe XKUIKUX JTUH3).

N3mepenne poKycHOro pacCTOSHHSI pacCEUBAIOIINX JTUH3.

[Tomy4yenue n300paxeHus B CHCTEME M3 TIOCKOTO 3epKaJia U JTUH3HI.

[Tonyuyenue n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KonctpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6nronenune nudpakiuu, nHTEp)EpeHIINN U TTONISIPU3AIIN CBETA.

N3yuenne nonsgpuszanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JUAIEKTPHUKA.

N3yuyenue naTEepPEpEeHIINN JTa3epHOT0 U3TYUECHHS Ha IBYX ILETAX.

HabGntonenue nucnepcum.

HaGntonenue u uccnenoBanue AUQGpakiimoOHHOTO CIEKTpa.

N3mepenune 1rMHbI CBETOBOW BOJIHBI.

[Tony4yeHue criekTpa U3JIy4EHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
pPELIETKH.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCUTEIbLHOCTH.

['panunpl  OPpUMEHUMOCTHM  KIIacCMYeckoM — mexaHwku.  [loctynarsl
CIeIUAJIbHONW TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBasl.  [IpeobGpa3zoBanus  Jlopenma.
VYcnoBue npuyMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpAIllCHUE JJINHBI.

DHEprus U UMNYJIbC PEIITUBUCTCKON YaCTHUIIbI.

CBsi3b Macchl € SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOM YaCTULIbl. DHEPrUs
MOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJIOTUYECKUE TMPOIECChl: CIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEIH 3apPSXKEHHBIX YACTHIL.

YueHnueckuit SKCIEPUMEHT, JTabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa W DSHEPIUM  PEIATHBUCTCKUX dacTUll (MO
doTorpadusiMm TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paszpnen 7. KBanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemioBOe M3ydeHHe (M3IydeHHe aOCOIIOTHO YEPHOTo Teja).
3akoH cMmelenns Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTUA U UMITYJILC (POTOHA.

®dororpdext. OmpiThl A. I'. CronmeroBa. 3akoHbl GhoTodddexra. YpaBHeHUE
DiamTeHa 11 hoTodddekra. «KpacHas rpanuma» horodddekra.

JlaBnenue cBera (B YACTHOCTH, [IaBJICHME CBe€Ta Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W aOCOJMIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBreie cBoricTBa yactui. Bosael ne bponns. lnuna BonHbl e bpouss u
pa3Mepbl 00JacTH JIOKaNM3alMu JBWXKyllelcsa vactuubl. KopmyckymnspHo-
BOJIHOBOM ayanu3M. Jludpakius 3JIeKTPOHOB Ha KpUCTAILIAX.

Crnemuduka usmeperuii B Mukpomupe. COOTHOIIEHUSI HEONpPenenEHHOCTEM
I'eitzenbepra.

TexHuyecKkue YCTpPOWCTBA M TEXHOJIOIMYECKUE MPOLIECCHI: CIIEKTPOMETP,
dboTodeMeHT, (poTomaTUMK, TYHHEIBHBIM MHUKPOCKON, COJHEYHass Oatapes,
CBETOMO/.

Hemoncmpauyuu.

®oto3(PpheKT Ha yCTaHOBKE C [IMHKOBOM MJIACTUHOM.

Uccnenoranue 3akoHOB BHENTHETO (GoTod¢deKTa.

UccnenoBaHnne 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Cseronuon.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnenoBanne poropesucropa.

N3mepenue nocrosiuuoi [lnanka Ha ocHOBe uccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTY CUJIBI TOKA YEPE3 CBETOIMO/] OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OnbITEl MO HCCIENOBAHUIO CTPOEHUsl artoMma. [lnmaHerapHas Monenb atoma
Pesepdopna.

[Toctynatel bopa. U3nyyenue u nornomieHue GOTOHOB MPHU MEPEXOAE aToMa
C OJIHOTO YPOBHSI JHEPTUU HA IPYTOM.



Bunsl ciektpoB. CiekTp ypOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CnoHTaHHOE U BBIHYXICHHOE U3lyueHue ceera. Jlazep.

TexHu4yeckre YCTPOMCTBA M TEXHOJOTMYECKUE NPOLIECCHI: CHEKTPAJIbHbBIN
aHaJn3 (COEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITbIOTE.

Hemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGtonenue iuHeyaThIX CIIEKTPOB.

YCTpOUCTBO M JEUCTBUE CUETUMKA MOHU3UPYIOIINX YaCTHLL.

Omnpenenenue JJIMHBI BOJIHBI JIA3€PHOTO U3IIYyUEHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

Habmronenue muHe4aToro crekTpa.

HccnenoBanne CrieKTpa pa3peXEHHOr0 aTOMapHOrO BOJOPOJIA U W3MEPEHHUE
nocTtostHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa U I1eMEHMAPHBLIX YACMUY,.

Hyxnonnas mozpens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3oronsl.

PannoaktuBHOCTE. Aunb(a-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBINM Oera-
pacnan. ['amma-usnyuyenue.

3aKOH paJMOAaKTUBHOrO pacnana. PannoakTUBHBIE H30TOINBI B MPUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YCHHs. BiusHUEe paJlMOaKTUBHOCTH Ha >KUBBIE
opranu3Msbl. EctrecTBeHHbIN (pOH n3inydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SAnepusie peakiuu. Jlenenue u cuntes suep. Anepusie peaktopsl. [IpodieMbr
YIOPABIIIEMOr0 TEPMOSJAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACMEKThl pPa3BUTHUSA
SIIEPHOMN DHEPIETUKMU.

Mertozasl perucTpaliy U UCCIIETOBAHUS AIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJEUCTBUA. bapuoHBI, ME30HBI U JICNTOHBI.
IIpencrasnenne o CrangaptHon moaenn. KBapk-TirooHHas MOJEnb aJpOHOB.

O®usuka 3a npeaenamu CraHpaptHod Mojenu. TéMHas marepust U TEMHas
SHEPIHUsl.

EnuncTBO uznueckoi KapTUHBI MUpA.

TexHu4ecKkre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanre TpekoB yacTull (0 TOTOBBIM (oTorpadusim).

WccnenoBanue paguoakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yyenue normnomieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.



Otansl pa3BATHS acTpoHOMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3MKK IS OOBSCHEHUS MPHUPOJIbI
KOCMHUYECKUX OOBEKTOB.

Meroasl acTpoHOMHUYECKUX uccienoBannii. COBpEMEHHbIE ONTHYECKUE
TEJIECKOTIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAS aCTPOHOMHS.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBHKCHHUE.

Conneynas cucrema.

Connue. ConneuHas akTUBHOCTh. McTounuk sHepruu CosiHua U 3BE3I.

3BE3MIBI, NX OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CreKTpanbHbIN KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TJIABHOM NOCJIENOBATEIIbHOCTA. BHYTpeHHEE CTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl >KM3HH 3BE3 .

Muieunbiii I[Iyte — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Paz0eranue rajiakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnlie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naoniooenus.

HaGnronenus 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCMOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIOKCHUN JIJIST OTMPESICHUS TTOJIOKEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYHK JaTy: OCHOBHbIE c03Be3Ausi CEBEpHOro MOJyliapus U SpKUe
3BE3JILI.

Habmonennss B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILICHUH.

DuU3MYeCKNl MPAKTHKYM.

CniocoObl u3MepeHns (PU3NYecKux BETUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCHUTENIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3HMUECKUX BEITUYUH.
OueHka rpaHul NOrPEeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHM, HCCIEHOBAHUM  3aBUCUMOCTEU
dbu3nuecknx BEIMYMH, TPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BbIOOpP W3 pador,
OMMCAHHBIX B  TEMAaTHYECKHUX  paszaenax «YUEHUYECKUHA  DKCIEPUMEHT,
J1abopaTopHbIe padOThI, MPAKTUKYM)).

O0o01maroee NOBTOpPEHME.



O6o0ueHne u cucremMaTu3anus CoAep KaHUs paszienoB Kypca «MexaHukay,
«MonekynspHas QuU3uKa U TEpMOAUHAMUKAY, «DJNEeKTpoauHaMuKay, «Konedanus
U BOJHBI», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENBHOCTHY, «KBaHTOBas
buznkay, «EeMEHThl ACTPOHOMHH U aCTPOPUIUKIY.

Poar ¢u3ukm ® acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COITMAIbHOM M ATUYECKOM cepax AesTeTbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU
Y ACTPOHOMHH B COBPEMEHHON HayYHOW KapTHHE MHUPA, 3HAUEHUE OMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIHHOW ¥  MPOTHOCTHYECKOW  (pyHKIHiA
bu3ndyeckoil TeOpUH, posib GUINIECKON TEOPHH B (POPMUPOBAHUU MPEICTABICHHIM
0 (u3nyecKor KapTHUHE MHUPA, MECTO (PU3MUECKON KAPTUHBI MUpPA B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢uszukum yrayonénHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadru U TEXHOJIOTHH.

Mescnpeomemmnsle nonamus, C6A3AHHbIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DAKT, TUIOTEe3a, (pU3MUEecKas BEIMYMHA, 3AKOH,
Teopus, HaAONIOAEHUE, OSKCIEPUMEHT, MOJICIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUMN, U3MEPUTEIbHBIE MPUOOPHI, IIUPPOBast TaOOPaATOPHSI.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUW. TpPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. BEKTOPBI M MX NMPOEKLIMH HAa OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie d7MeMeHTapHBIX GyHKIWNA. [Ipu3Haku TOMOOUS TPEYTrOJBHHUKOB,
orpeneseHue MIOMAAN II0CKUX GUryp u o0béma Tel.

buonozun: >nekrpuyeckue SBIEHUS B JKUBOM MpUpOAE, KoyieOaTeabHbIE
JNBWKEHHUS B JKMBOW TMPUPOAE, OHKOJIOTMYECKUE PHUCKU TMPU TPOU3BOJACTBE
ANIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  Cpensl,
yJIBTPA3BYKOBasl JWArHOCTMKAa B MEIULHHE, ONTHYECKUE SBJIECHUS B KXUBOU
IPUPOJIE.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAs! CTPYKTYypa TBEPBIX
T€J, MEXaHU3Mbl O0pa30BaHUs KPHUCTAUIMYECKOM PpEHIETKH, CIEKTPaJIbHbIN
aHaJIu3.

I'eocpaghun: wmarnutHble TONIOCA 3€MJIM, 3QJI€KH MArHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, 3JIEKTPOMArHUTOB,
ANEeKTpoABUraTeNNb SIKOOU, reHepaTop MEPEMEHHOr0 TOKa, MHAYKLIMOHHAsS IeYb,
JIMHUU JJIEKTPONEPENAY, IEKTPOABUTATENb, pajap, paJIuONPUEMHHUK, TEIEBU30DP,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN anmnapar, BOJIOKOHHAsSI ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBbIE
NPUEMHHUKHY, SIIEPHAS SHEPTETUKA U DKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHSI.



I[INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOT'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEIAHEI'O OBHIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUSA YdeOHOro mnpeamera «Duzmka»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITa U OMbITA JIEATEIBHOCTH B MPOLIECCE Peaau3alld OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOUN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rPaKIaHCKOr0 BOCIIMTAHUA:

e C(OPpMUPOBAHHOCTh  TIPAXKJAHCKOW  MO3UIMH  OOYy4YalolIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O WICHA POCCHUICKOTO OOIIECTBA;

e TMPUHATUE TPAJULHOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTUUYECKUX H
JIEMOKPATUYECKHUX [IEHHOCTEM;

e TOTOBHOCTH BECTU COBMECTHYIO JESATEIBHOCTh B HHTEPECAX IPa)kKAaHCKOIrO
o0IecTBa, Yy4YacTBOBaTH B CAMOYIpPaBICHWHM B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATH C  COLMAJIBbHBIMU  HWHCTUTYTAMU B
COOTBETCTBHHU C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHHUTAPHOMU U BOJOHTEPCKOM AEATEIBHOCTH.

NMAaTPUOTUYECKOI0 BOCIIMTAHUSA:

e chOpMHUPOBAHHOCTH POCCUKCKOMN TPaXKIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOLICHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUUECKOTO MTOBEJCHUS;

e CHOCOOHOCTbH OLIEHMBATh CUTYAIIMI0 U MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIAJIa B OCTPOCHUE YCTOUYUBOTO OYIYIIIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETHUYECKOE OTHOLIEHWE K MHPY, BKIIOYAsA OSCTETUKY HAYYHOI'O
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOT0 BOCIIMTAHMS:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCcIe CBS3aHHBIM C (U3MKOM © TEXHHUKOW, YMEHHE COBEpIaTh
OCO3HaHHBIN BBIOOp OyAyliel npodeccruu U pean30BbIBATh COOCTBEHHbIE
KU3HEHHbBIE TUIaHBbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3OBaHHUIO B
obacty (M3UKHU HA MIPOTSHKEHUH BCEH KU3HU.

IKOJOI'HY€CKOI0 BOCIIMTAHUSA

c(hOPMHUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYPBI, OCO3HAHUE TI00AIBHOTO
XapakTepa SKOJOTMUECKUX MpoOeM;

IUIAHUPOBAHUE U OCYLIECTBIIEHUE JIEUCTBUU B OKPYXKAIOUIEW Cpele Ha
OCHOBE 3HAHMS 11€JIEN YCTOMYMBOrO Pa3BUTHS YEJIIOBEUECTBA;

pacIIMpeHue OMbITa JEITEIbHOCTH 3KOJOTHMYECKOM HAMpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 1O (PU3UKE.

HECHHOCTH HAYYHOI'O NO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUIECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYYHOM [ESITEIIbHOCTH, TOTOBHOCTh B TpOILIECCE
u3ydeHusi (U3UKU OCYIIECTBIATh MPOEKTHYIO U HCCIEAOBATEIbCKYIO
JeATEeNIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Ba3oBble Jjoruueckue JelcTBUA:

CaMOCTOATENBHO  (OpMYNHUpPOBaTh U  aKTyalIM3UpOBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPEAENATh LIENN AEATEIBHOCTH, 3aJaBaTh IApAaMETPbl U KPUTEPUHM HX
JOCTHKEHUS,

BBISIBISITh 3aKOHOMEPHOCTM W IPOTUBOPEYMS B paccMaTpPUBAEMbIX
(bu3HUECKUX SABJICHUSX;

pa3palaThIBaTh IUIaH PEIICHUs MPOOJIEMbl C YUETOM aHAJIN3a UMEIOIINXCS
MaTEepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEJIBHOCTb, OIIEHUBATH COOTBETCTBUE
PE3YIBTATOB LIENSAM, OLICHUBATh PUCKU MOCIEACTBUN NEATEIbHOCTH;
KOOPJMHUPOBATh M  BBINOJHATHE PAabOTy B  YCIOBHUSIX pEalbHOTO,
BUPTYAJIBHOT'O U KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBILUJIEHUE TIPU PEILIEHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciiegoBarejbcKe 1€ CTBUSA .

BJIAJETh HAYYHON TEPMHUHOJIOIMEMN, KIIOUEBBIMU MOHATUSMH U METOIaMH
(u3HYECKON HAyKU;



BIAJCTh  HaBBIKAMH  Y4EOHO-HCCIENOBATENLCKOM W MPOEKTHOM
NEATeIbHOCTU B 00JIACTH (PUBHKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJIOB pEIICHUS 3ama4  (PU3nIecKoro
COJIep>KaHMsl, MPUMEHEHHIO PAa3IMYHbIX METO0B MO3HAHUS;

BIAJCTh BHUJAAMH JIEATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHWS, €0
WHTEPIpETalliy, MPeoOpPa30BaHMIO U MPUMECHECHHIO B PA3JIMYHBIX YICOHBIX
CUTyallusX, B TOM YHCJE MPHU CO3[aHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBIISITh TIPUYHUHHO-CIICJICTBCHHBIC CBSI3W M aKTyaJU3UpPOBaTh 3a/1ady,
BBIJIBUTATh THUNOTE3y €€ pelIeHUS, HaXOAWTh AapryMEHThI IS
JIOKA3aTeIbCTBA CBOUX YTBEPXKIICHUM, 3a/1aBaTh MapameTpbl U KPUTEPHUU
peIeHNS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJI¢ PEIICHHS 3aJa4ydl pPe3yIbTaThl,
KPUTHUYECKU OIEHUBATh UX JJOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 3aJjadyll B 00pa30BATEIbHOMN
NESTETHPHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHUTYAIUSAM, OIICHHBATH MIPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHMUS 1O (GU3NKE B TMPAKTUYECKYIO OO0JIACTh
KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX YUEOHBIX TIPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTHHAIBHBIC MTOIXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ ungopmanmeii:

BJIAJETh HaBbIKAMU MOJIY4YEHUs HUHPOpMalUHUU (PU3NYECKOTO COAEpKaHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYILECTBIATH IMOUCK,
aHaliu3, CUCTEMATH3aLUI0 M HMHTEPIpPETALUI0 HMHPOpPMAIUU pPA3IUYHBIX
BUJIOB U ()OPM IPEICTABIICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIOJIb30BaTh CPEICTBa HH(MOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTMA B  PELIEHUHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHU3alMOHHBIX 337a4 C COONIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHbl, PECcypcocOepeeHusi, MPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMaLMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIro COJEpKaHUS B PA3NIMYHBIX (opmaTax C
y4€TOM Ha3zHayeHusi MHGOpMAlMM U UENEBOM ayAuTOpUH, BbIOMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALIUH.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC AeHCTBHSA:



OCYLIECTBJISITH OOLIEHWE Ha Ypokax (U3MKK U BO BHEYPOUYHOU
JEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii M CcMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHUS C MCIIOJIIb30BAHUEM
A3BIKOBBIX CPENICTB;

IIOHMMaThb W HUCIOJIB30BaTh  IPEUMYINIECTBA  KOMAHAHOW W
WHIUBUYaJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHM C YYETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOr0 YJI€HA KOJUIEKTHBA;

IPUHUMAaTh LEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH H
KOODAMHUPOBATh JEHUCTBUS 1O €€ JOCTH)KEHHUIO: COCTABIATH ILJIAH
JEHCTBUM, paclpeiensaTh POk C yYETOM MHEHUN YYaCTHUKOB, 0OCYX AaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOETO BKJIAJAa M KAXKIOIO yYaCTHHKAa KOMAaH[bI B
o0IIMii pe3yapTaT MO pa3padOoTaHHBIM KPUTEPUSIM;

Ipe/IaraTtb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C NO3WLHMM HOBU3HBIL,
OpPUTMHAJILHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  ITO3HABATENIbHYIO  JIESATEIBHOCTh B
o0nacTd (PU3MKK U AacCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTAaBUTh H
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH PEUICHUs] pacYETHBIX U Kaue€CTBEHHBIX
3a7a4, TUTaH BBIMOJHEHUS MPAKTHUYECKONH pabOThI ¢ YYETOM HMEIOMINXCS
pECypCcoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliupsiTh ~paMKd ~ y4yeOHOro IpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANOYTECHUM;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTD 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIHULHMH B 00JACTH
(Gu3KKYM, MOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYyJbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTb,
OLICHWBATh COOTBETCTBUE PE3YJIHTATOB LIENISIM;

BJIQJICTh HAaBBIKAMM [I03HABATEJILHOM peQuieKCuM KakK OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUII;

UCIIOIb30BaTh MNpUEMBI pedieKCUu [JIs OIEHKHW CHUTYallMd, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO MPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M apryMEHTbl JIPYTMX NPU aHAIU3€ pPE3YJIbTATOB
JIESITCIILHOCTH;

MIPUHUMATh ceO0sl, TIOHUMAas CBOM HEJIOCTATKU M JOCTOMHCTBA;

MPUHUMATh MOTHMBBI M ApPryMEHThI JPYIUX IPU AHAIU3E PE3YIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONITHOKH.

B nporecce AOCTHXXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS HPOrpaMMbl 10
¢u3zuke Ui ypOBHSA CpeAHero oomero oOpa3oBaHus y 00yYaroluxcs

COBEPIIICHCTBYETCS SMOIIMOHATBHBIN UHTEIUICKT, IPeIoJIararoIui
c(hOpMHPOBAHHOCT:
e CaMOCO3HaHWsS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHUMAaTh  CBOE

HMOLIMOHAJILHOE COCTOSIHUE, BUETh HANpPABIEHUS Pa3BUTHUS COOCTBEHHOM
AMOILIMOHATILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHus, BKJIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHME, CIOCOOHOCTH aJalTHPOBATHCA K
AMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOUYAOIIEH CTPEMIICHUE K JTIOCTHXKEHUIO LIEJIN
U yCIIEXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€UCTBOBATh, UCXOS U3
CBOMX BO3MOXKHOCTEH;

AMMATHUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  3MOIMOHAIBHOE
COCTOSIHME JAPYTUX, YUWUTHIBaTh €ro IpPHU OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO H CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh  BBICTPAaUBATh
OTHOLLEHUSI C JPYrUMHU JIOAbMH, 3a00TUTHCS, MPOSABIATH HMHTEPEC U
paspeniatb KOH(QIUKTHI.

INPEJAMETHBIE PE3YJIbTATBI



K koniy oOyuenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThbl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YHAIOUTUXCS YMEHHUI:

NOHUMaTh poidb (GU3UKK B  DKOHOMUYECKOW, TEXHOJIOTMYECKOMH,
HKOJIOTHYECKOM, COIMATIbHOM M OTHYECKOM cdepax esaTeTbHOCTH
YeJI0BeKa, POJb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOH KapTHHE MUDA,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
MPOrHOCTUYECKOW  (PYHKIMH  (U3MYECKOW TEOpUHM —  MEXaHUKH,
MOJICKYJISIPHOW (PU3UKH M TEPMOJAMHAMHKHU, POIh (U3MUECKOW TEOpUH B
dbopMupOBaHNY PEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyarh YCJIOBHS NPUMEHMMOCTH Mojeied (U3MYEeCKuX Tel U
NpoLeccoB (SIBIIEHUM): WHEpIHUAIbHAs CHUCTEeMa OTCY€Ta, aOCONIOTHO
TBEPOE TENO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBWKEHHE,
CBOOO/IHOE TMajieHue, aOCOoNIOTHO yhpyras aedopmaiusi, aOCOIIOTHO
yOpyroe v adCONOTHO HEYIIPYTroe CTOJKHOBEHHMSI, MOJIETH T'a3a, KUAKOCTH
U TBEPAOTO (KPUCTALIUYECKOT0) Tela, UJIeadbHbIN a3, TOUCUHBIN 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE T10JIE;

paziuyath yCJIOBHUS (TpaHULbI, O0JACTH) MNPUMEHUMOCTH (HUUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCITOIb30BaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBSCHATH MEXAHMYECKHE TIPOIECCHl M SIBIICHUSA,
UCIOJIb3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHbI MEXaHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOro JABWKEHUS, (OPMYJIbl KUHEMATUKH PABHOYCKOPEHHOIO
JBUKEHUs, NpeoOpazoBaHus lanuiies A CKOPOCTH U TEpEMEIICHMS,
3akoHbl HproToHa, mpuHOMN — OTHOCWUTENbHOCTH ['anmies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
HHEPTUH, CBSI3b PAa0OTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruw,
yCIIOBHUSI paBHOBECHS TBEPJOro Tena), MPU OTOM HCIOJIb30BaTh
MaTEeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IIpeoOpazoBaHuii ["anumnes, BToporo
U TpPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMIIYJIbCa U
MEXaHNYECKOU SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHAJIM3UPOBATH U OOBSCHATH TEIJIOBBIE MPOLECCHl U ABJICHMS, UCIOIb3YS
ocHOBHbIe TmonoxkeHuss MKT u 3akoHbl MOJEKYJISIpHOM (QU3UKU U
TEPMOAMHAMUKN (CBA3b JABJEHUS UACAIBHOIO Ta3a CO CpeaHe
KUHETHUYECKOW SHEPIrHEN TEIUIOBOrO ABHMXKEHUS WM KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEAHEW KHHETUYECKOU
DHEPTUEN TEIUIOBOrO JBUKEHHUS €r0 YAaCTHUL, CBA3b AABJICHUS UICAIBHOTO
raza C KOHIEHTpaluuMel MOJIEKYl M €ro TEMIIEpaTypoil, ypaBHEHUE
Menneneepa—Knaneiipona, mnepBbIA 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXPAaHEHMUs] PHEPTrUU B TEIUIOBBIX MpOLEccax), MPU 3TOM HCIOIb30BATh
MaTeMaTHYeCcKoe BBIPAKCHHE 3aKOHOB, YKa3bIBATh yCIIOBUS
NPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knanelpona;

aHAJIM3UPOBaTh U OOBSACHATH JJIEKTPUUECKUE SIBICHMS, HCIOIb3YS
OCHOBHBIE TIOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIMAIBHOCTh
IEKTPOCTATUYECKOTO MOJsA, NPUHLHUI CYNEPIO3UIHMHA IIEKTPUUIECKUX
NOJIEH, ITPU 3TOM YKAa3bIBas YCJIOBHS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHUS: 3aKOHbl OMma i ydacTka
Uenu Y JJI 3aMKHYTOM JJIEKTPUUYECKOM 1enu, 3akoH /[[xoyma—JleHna,
npasuiia Kupxroda, 3akonsl @apanes 11 31eKTpOIn3a);

OIKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCHONb3YS BEIWYHHBL:
IIEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEIa U CUCTEMBI TEII, CHUJIA,
MOMEHT CWJIbl, JaBJIEHUE, IOTEHUUAIbHAsl DJHEPrusi, KUHETUYECKas
DHEprusi, MEXaHU4YecKas SHeprusi, padora CHIIbI, LIEHTPOCTPEMUTEIHHOE
YCKOPEHME, CHJIAa TSKECTH, CWJIA YIPYTrOCTH, CHJIa TPEHUS, MOILIHOCTb,
DHEpPrusi B3aUMOAEHUCTBUA Teila C 3emi€il BONMM3M €€ MOBEPXHOCTH,
sHEeprusi ynpyroi gedopManvu MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoNloTHas TeMIeparypa Tena, paboTa B TEPMOJUMHAMHUKE, BHYTPEHHSS
SHEprusi WAEaJbHOr0 OJHOATOMHOIO rasa, paboTa uaealbHOro Tasa,
OTHOCHUTENIbHAs BJAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TteminoBoro
JIBUTATEIIS; DJIEKTPUUECKOE TOJe, HANPSHKEHHOCTD JIEKTPUUYECKOrO TMOJs,
HanpsDKEHHOCTh IIOJISI TOYEYHOI'O 3apsiia WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JHM3JEKTPUKE, MNOTEHLHAT >3JEKTPOCTATUYECKOro IOJIS,
Pa3HOCTh  INOTEHLHMAJIOB, JJEKTPOABWKYIIAs  CWila, CHJA  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYECKass EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIIEHWE YYacTKa LENU C IOCJIEA0BATENbHBIM H
napajijielbHbIM COEIUHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPHUUECKOrO MOJIS
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOEHHOCTH  NPOTEKAaHUS  (PU3NYECKUX  SIBICHUIL:
MEXaHUYECKOE JBHWKEHUE, TEIUIOBOE JIBMJKEHHWE 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHUE, Muddy3us, ucrnapeHue,
KUIIEHHE M KOHJAEHCAlus, TUIaBJIeHUE U KPUCTAIU3aLMsl, HAIIPaBI€HHOCTh
TEIUIONEpEaaut, IEKTpU3aLUs Tell, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apSYKEHHOr O IPOBOJHUKA;

MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JIpYyro ¢  HUCHOJIb30BAaHUEM  TMPSAMBIX  M3MEPEHUH, TMpU  ITOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3YyIbTaTbl MOIYYECHHON
3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHAE TpaQUKOB C Yy4ETOM



aOCONIIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JeNaTh BEIBOJBI IO PE3yJIbTaTaM
UCCIICIOBAHMS;

MPOBOJUTh KOCBEHHBIC H3MEPCHHS (U3MYECKUX BEIMYMH, IPU ITOM
BBIOMpATh ONTUMAJILHBIA METOJ] M3MEPEHUs, OIEHHWBATh A0OCOJIOTHBIC U
OTHOCHUTENIbHBIC MTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHUN;
MPOBOJIUTH OTBITHI IO TPOBEPKE MPEIOKCHHON TUIIOTE3bI: IIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJTYYCHHBIC PE3YNbTaThl W JENaTh BBIBOJ O CTATyCe MPEIIOKEHHOU
TUIOTE3HI;

coOJIr01aTh TpaBujIa OE30MacHOr0 TPy/a MPU MPOBEAESHUU UCCIICIOBAHUMN
B paMKax y4eOHOro OJKCIIEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEJIOBATENILCKOM M MPOEKTHON JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOro 000PYAOBAHMUS;

pewiatb pacy€THble 3aJayd C SBHO 3aJaHHOM U HEABHO 3aJaHHOM
bu3nyuecKkoil MOJIENbI0: HA OCHOBAaHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOCIM, OTBEYaroled TpeOOBAaHUIM  3aJIadH,
OPUMEHATH  (OPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
GU3NYECKUX TEOPH TpPH MCTIOIH30BAaHUM MATEMaTHUYECKHX METO/I0B
pelieHust 3a/1a4, TPOBOJUTH PACUYEThl HA OCHOBAHWU MMEIOIINXCS JTaHHBIX,
aHAIM3UPOBATH PE3YNbTAThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4€TOM TOIYYCHHBIX PE3yIbTaTOB;

pemaTh KayeCTBEHHBIC 3a/Jauyd, TpeOyrolne NPUMEHEHHS 3HAHUU U3
pa3HBIX pa3eNnoB Kypca (PU3UKH, a TaKKE UHTETPAIMK 3HAHUN U3 IPYTUX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHUYECKYIO
[EMOYKY PacCy>KIACHHUI ¢ OMOPO HAa N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3HYECKUe SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTUYECKHUX MPOIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUYEHBIX-
(GU3NKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OLIEHWBATH MOCIECTBUS OBITOBOI M MPOU3BOJCTBEHHON
NESITeTbHOCTH 4YeJOBEKa, CBSA3aHHOW ¢ (PU3MYECKUMH TMPOIECCaMU, C
MO3UIMM 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTABICHUI O paliOHATbHOM
IPUPOIOTIONH30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHHUN
HAyKM W TEXHOJOTMHA I JalbHEHIIer0 pa3BUTHS YEIIOBEYECKOTO
00111eCTBA;



NPUMEHATh pa3iudHble CIOCOObI PabOThl ¢ MHPOPMALMEN (PU3HUECKOrO
COJAEPXKAHMUSI C MCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIMOHHbIE
TEXHOJIOTMM JJIsi TOUCKa, MepepadOTKH W MpeAbsBICHUS Y4eOHOU W
HAy4YHO-TIOMYJISIPHON MH(OPMALMH, CTPYKTYPUPOBAHUS M MHTEPIPETALNH
uH(pOpMaIluK, TOJYYEHHOM U3 pPa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHAJIM3UPOBATh  MOJY4YaeMyko  HMH(OpManMiO UM OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAaHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POpMaLUK;

MPOSBIIATH OpraHu3alliOHHbIE u N03HABaTEIbHBIC yMEHUs
CaMOCTOSATEJIBHOIO  IIPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-HCCIIE0BATEIbCKUX padoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM pPa3IUYHbIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, pAllMOHAIBHO PaCHpe/lesiTh ACSATENbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJICKBaTHO OLIEHMBATh BKJIAJ KaXXJIOro M3
YYaCTHUKOB TPYIIIbI B PEHICHUE pacCCMATPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyayniel npoecCuoHaIbHOW AESATENbHOCTH 1O
CHEIUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.

K konmy oOydenuss B 11 knacce mpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

MIOHUMATh POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAILHOM U 3TUUECKOH cdepax NesITebHOCTH Ye0BEKa, POib U MECTO
Gu3MKKM B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, POJib aCTPOHOMHUHU B
MPAaKTUYECKON JEATEIbHOCTM 4YEJIOBEKA U  JlalibHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUYCHHE OMNMHUCATEIIbHOW, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIBHOM M MPOTHOCTUYECKON (PYHKUMN (U3MUECKON TEOpUH —
ANEKTPOJUHAMUKH, CIIEIUATBHON TEOPUU OTHOCUTENBHOCTH, KBAaHTOBOM
busuku, poiab GU3MYECKoil Teopuu B (HOPMUPOBAHUU MPEACTABICHHUI O
bu3nuecKoil KapTHHE MHPaA, MeCTO (M3UUECKONW KapTHHBI MUpa B OOIIEM
PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;
paznuyarh YCJIOBHS NPUMEHHMMOCTH Mojened (U3MYeCKuX Tel U
MPOLIECCOB  (SBJICHUI): OJIHOPOJHOE DJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJIsl, TAPMOHUYECKHUE KOJIEOaHUs, MAaTEMAaTUUECKUN MaATHUK,
UJealbHbIA TMPYXUHHBIA MasiTHUK, TAPMOHHUYECKUE BOJIHBI, WJEaJbHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIETIeH aToMa, aTOMHOTO siipa U
KBAHTOBOM MOJIEIH CBETA;

paziuyath YCJIOBUS (TpaHULbI, O0JACTH) MNPUMEHUMOCTH (HUUYECKUX
3aKOHOB, IMOHMMAaTh BCEOOIIMM XapakTep (QpyHIaMEHTaJbHBIX 3aKOHOB U
OrPaHUYEHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIU3UPOBATH U OOBSCHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS,
UCIIONBb3YS OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI DJIEKTPOJUHAMUKH U
CIEIUAIbHOW  TEOpUM  OTHOCHUTEIBHOCTH  (3aKOH  COXPaHCHHS
ANEKTPUYECKOro 3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  wHAYKUuMHM, npaBwio Jlenma, cBs3p  DJIC
CAMOMHIYKIIMM B DJEMEHTE JJICKTPUYECKOM IEeMU CO CKOPOCTHIO
M3MEHEHUsSI  CWJIbl  TOKa,  TOCTYJaTbl  CHEIUAIbHOM  TEOpUHU
OTHOCHUTEIIbHOCTH DUHILITEIHA);

aHAJIU3UPOBATH U OOBSACHITH KBAHTOBBIC MIPOLIECCHI U SIBJIEHUS, UCIIOJIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHUE  DUHIITEHHA  JUIs
dororddexra, mepBbli U BTOpoM mocTynarel  bopa, mnpuHIMI
COOTHOIIICHUS HeompenenéHHocTell [elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOT'O UMCENl M DHEPTUU B SIAEPHBIX PEaKIMIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMUCHIBATh (PU3UYECKHUE TPOLIECCHl U SIBICHUS, MCIONb3Yys BETUYUHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOIO TMOJIs, MOTEHIHUAI 3JEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh TMOTEHIUANIOB, DJICKTPOJBIDKYIAS CUJIA, WHIYKIUS
MarHuTHOT'O TIOJIsl, MAarHUTHBIM TOTOK, cuia Amrepa, WHIYKTUBHOCTb,
ANEKTPOABUKYILASL CHJIA CAMOMHAYKIWUH, HSHEPTUSl MArHUTHOIO MO
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJIHASA SHEPrus,
DHEPTUsl MOKOS CBOOOJHOM YACTHIBI, SHEPTHST M UMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsl AJipa, SHEPTUSI CBA3H S/Ipa;

OOBSICHATH ~ OCOOCHHOCTH  MpPOTEKaHUs  (DU3WYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAsI MHAYKIMS, CAMOUHIYKITUS, PE30HAHC, MHTEp(PepeHIIHS
BOJH, JAudpakius, JUCIEpPCUs, IOJHOE BHYTPEHHEE OTpakKeHUE,
dotoanekTpuueckuii d3pdext (dhororddexr), ampda- u Oera-pacmaabl
anep, raMMma-usiiydeHue saep, (puamdeckue MPUHIUIBI CHEKTPATHLHOTO
aHanu3a u paboThI J1a3epa;

ONpEENSATh HAMpaBICHUE HMHIYKIMM MarHUTHOTO TOJIS MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuJiibl JIopeHua;

CTPOUTH MU300paKeHHUE, CO3aBAEMOE TJIOCKUM 3€PKaIoM, TOHKOU JIMH30M,
U PacCUYUTHIBAThH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI NIl aHaliu3a U OOBACHEHHS (DUIUYECKUX  IPOIIECCOB,
MPOUCXOJAIIMX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEKIraJlaKTHUYECKON
cpele; NBUKEeHNs HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeceneHHo;
MPOBOJUTh MCCJICIOBAHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
UCIIOIb30BAaHUEM TMPSAMBIX H3MEPEHUN, IMpPU HTOM KOHCTPYUPOBATh
YCTaHOBKY, (PHUKCHpOBaTh pe3yJbTaThl TOJXYYCHHOW 3aBUCUMOCTH



(¢u3nUecKuX BEIMYMH B BHAE TIpaduKoB ¢ Y4YETOM aOCOITHOTHBIX
NOTPEeIIHOCTE  M3MEpPEHU, JeNlaTh  BBIBOABI 10  pe3yJibTaTam
UCCJIeIOBAaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BBIOMpATh ONTHUMAJIBHBIA METOJ H3MEPEHUs, OLEHHBATH Aa0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH OMNBITHI 10 MPOBEPKE NMPEMIOKEHHONW TMITOTE3bI: IUIAHUPOBATH
HKCIEPUMEHT, COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
NOJIyYEHHBIE PE3YNbTaThl W JENaTh BBIBOJ O CTATyC€ MPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATH METOBI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHU;
co0uo1aTh mpaBuia 6€30MacHOro Tpya Ipy MPOBEIECHUHN HCCIEIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpakTUKymMa H  ydeOHo-
HCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCHOJIB30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1abOpaTOPHOro 000pyA0BaHNUS;

pelaTe pacyE€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(¢u3nuecKol MOJENbI: Ha OCHOBAaHMU aHajiu3a YCJIOBUS BBIOMPATH
busznueckue MOJENH, OTBEYAloUIMe TpPeOOBaHUSAM 3aJayM, MPUMEHSTH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IPU  UCIIOJIb30BAHUM MAaTEMAaTUYECKUX METOJOB pELIEeHUs  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAaHMU MMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyrouue NpUMEHEHUs 3HaHUW W3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LIENIOYKY PACCYKJIECHUMN C ONOPOI HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMUS I OOBSICHEHHS OCHOBHBIX
IPUHLHUIIOB Pa0OThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCHUWCKUX M 3apyOEXKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHWBATH MOCJIE/ICTBUS OBITOBOM U MPOU3BOACTBEHHON
NeSITENbHOCTH 4YEJNOBEKa, CBA3aHHOW € (PU3MYECKHMMH MpPOLECCaMHu, C
MO3UIUN FKOJIOTUYECKON O€30MacHOCTH, NMPEACTaBICHUI O palliOHAIBLHOM
IIPUPOAOIIONB30BAHNN, & TAK)KE PA3yMHOM HCIIOJIB30BAHUU JOCTHKECHHU



HAyKM M TEXHOJNOTMM Ui JAIBHEHMIIErO0 pa3BUTHS YEIIOBEYECKOTO
o011ecTBa;

NPUMEHSTh pa3iudHble crnocoObl padboThl ¢ uHpopmaluen (HU3nIecKoro
COZICpKaHUSI C HUCIOJB30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHI, TIPU 3TOM HCHOIb30BaTh COBPEMEHHbIE HH(OpPMALMOHHBIE
TEXHOJIOTUU MJII TIOMCKa, NepepadOTKu M MpeAbsBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHpOpMAIIMU, TOJYYEHHOM M3 PaA3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHaM3UPOBATh  MONy4YaemMylo  HHpOpMamuio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UH(OpMaIUK;

IPOSBIIATH OpraHu3allOHHBIE U II03HABATEJIbHbIE yMEHUS
CaMOCTOSITEJIBHOTO ~ MPHOOPETEHHs] HOBBIX 3HAaHUM B IpoLecce
BBINIOJIHEHHUS IPOEKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX padoT;

pabotath B TpyNIe C HCIOTHEHUEM pPa3IUYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAlMOHATIBHO PACIPENETATh 1EATEIbHOCTh
B HECTaHIAPTHBIX CUTYalUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KAXKIOTO U3
YYaCTHHUKOB TPYMIbI B pEIIEHUE pacCMaTPUBAEMON TPOOIEMBI;

HPOSIBISATh MOTUBALMIO K Oynyield npodecCuoHaibHON 1EeATEeIbHOCTH 110
CHEIUATBHOCTAM (PU3NKO-TEXHUIECKOTO TIPODUIISL.
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MpoOBEPAEMOro
pe3yJabTara

10.1

IIpoBepsieMble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero o0pazoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMHUPOBAHUU
COBPEMEHHON HAay4YHOW KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
U TEXHOJIOTH, B TPAKTHYECKON JEATEIBbHOCTH JIFOJAEH

10.2

VY4YuThIBaTh TPAHHUIBI TPUMEHEHHS HW3YYEHHBIX (QHU3UUECKUX MOJenei:
MaTepHajbHas TOUKa, HHepIHaIbHask CUCTEMa 0TCUYETa, AOCOTIOTHO TBEPIOE
TEJO, UACANBHBIN I'a3; MOLEIN CTPOEHUS Ia30B, XKUIKOCTEN U TBEPABIX TElL,
TOUYEUHBIN 3JIEKTPUUECKHUN 3apsil — NP pelIeHNH (PU3NYECKHX 3a7a4

10.3

Pacno3naBate pusnveckue sBIeHUS (TIPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA W  OJIEKTPOJAMHAMUKH: PAaBHOMEPDHOE U PaBHOYCKOPEHHOE
NPSMOJIMHEMHOE JIBUKEHUE, CBOOOJHOE MaJeHHE TeJs, MABMKEHHE II0
OKPY’XKHOCTH, WHEpLus, B3auMopeicrsue ten; AUPQy3us, OpOyHOBCKOE
JBUKCHHE, CTPOCHHE KHUJIKOCTEH W TBEPIBIX TEJ, U3MEHEHHE 00BEMa Tell
Opyu HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, HCIAPEHUE,
KOHJICHCALlNs, TUIABJICHUE, KPUCTAJUIM3ALMS, KAIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MeEXy MapaMeTpaMH COCTOSIHUS ra3za B M30IpoLeccax; dJIEKTpU3alus Tell,
B3aUMOJICICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JBHKEHHE, HCIONb3yd (PU3NUECKUE BEITUUHUHBI:
KOOpJWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa,
UMITYJIbC TeNla, KWUHETHYECKas DSHEPrus, NOTCHIUAJIbHAS JHEPTHs,
MEXaHW4YecKas paboTa, MeXaHWYecKass MOIIHOCTh, TIPU  ONMUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI HCIOJNB3yEeMbIX BEIMYUH, UX
0003HAUEHUs] W EIMHHUIBI, HAXOAWTh (POPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMH BETMIUHAMUA

10.5

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIUJIOBBIC SIBJICHUS,
UCIONB3Ys (pU3MUecKre BEIMYUHBL: JaBICHHUE raza, TeMIleparypa, CpeaHss
KHMHETHYEeCKas SHEPrust Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpelHEKBaJpaTHUHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSSl dHEprus, pabora raza, KOIPQUIMEHT IMOJE3HOTO JACHCTBUS
TEIUIOBOTO JIBUTATENS; TIPU OMMMCAHUN MPABHILHO TPAKTOBATh (PU3NICCKUIN
CMBICTT WCIOJIB3YEMBIX BEIMYWH, UX OO0O3HAYCHHUS M CIUHUIIBI, HAXOJIUTh
(dbopMyIbl, CBSA3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEJIUYUHY C JIPYTHMHU
BEJIMYMHAM

10.6

OnuceiBaTh  M3YYEHHBIE  DJIEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TPOLIECCHI), UCHONB3Yys (PU3MUYECKUE BEIMYMHBI:




INEKTPUYECKUN 3apsll, DJJIEKTPUUECKOE II0Jie, HaINpsHDKEHHOCTh OIS,
MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; MPU ONMHUCAHUY MPABUILHO TPAKTOBATH
(bu3MUecKuil CMBICT UCTIONB3YEMbIX BEIMUUH, UX 0003HAUCHUS U €IHHMUIIbI;
yKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIIME JNAaHHYIO (U3UYECKYIO BEIMYUHY C
JIPYTHMH BeTUIHHAMU

10.7

AHATM3UPOBATH (PU3UIECKUE MPOIIECCHI U SBJICHHUS, UCTIONB3YS (PU3NICCKUEC
3aKOHBI W MPUHIMIMBL 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akoHsbI
HreroToHa, 3aKOH COXpaHEHHsS MEXaHHYCCKOW IHEPIHH, 3aKOH COXpPaHCHUS
UMIyJIbCa, MPUHIUN CYNEPHO3WIMH CHJI, TPUHIUI  PaBHOIPABHS
WHEPIHATBHBIX CHUCTEM OTCYETA; MOJCKYISIPHO-KHHETHICCKYIO TEOPHIO
CTPOCHHS BEIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEAHEH KHUHETHYECKON
SHEPTrUu TEIJIOBOTO JBIDKEHHUS MOJEKYNI C aOCOJIOTHOW TeMIepaTypowu,
NEPBBIA  3aKOH TEPMOJMHAMHUKH; 3aKOH COXpPAHEHHUS 3JICKTPUYCCKOTO
3apsina, 3akoH KyioHa; mpu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAXKEHHE M YCIOBHS (IpaHHULbI, 00JacTH)
MIPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIE TPUHIUIBI JIEHCTBUS MAaIllMH, NOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCIOBUS UX  0€30MacHOro
WCITIOJIb30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BBIMOTHATE 3KCHEPUMEHTHI 0 HCCIEAOBAHUIO (DU3MYECKHUX SBICHUA U
MPOIIECCOB C MCIOIH30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI; PU ITOM
dhopmynupoBaTh pobiemMy (3a7avy) U THIOTE3y y4eOHOTO IKCICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TPEUIOKESHHOTO 000PYIOBAHHMS, IIPOBOIUTE OIBIT
1 GOPMYITUPOBATH BBIBOIBI

10.10

OcymecTBIATh TPSIMbIE W KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIMYUH;
Py 3TOM BBIOMpaTh ONTHMAIBHBIA CIIOCOO HM3MEPEHHUS W HCIIOIBh30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPENTHOCTEN U3MEPEHUI

10.11

HccnenmoBaTh  3aBHCHUMOCTH  MEXIy (U3NYCCKUMHU  BEITUYUHAMU  C
UCTIONB30BAHUEM TIPSAMBIX H3MEPEHUH; TpU OTOM KOHCTPYHpPOBATh
YCTaHOBKY, (UKCUPOBATh  PE3YyNbTaThl  MOJYYEHHOM  3aBUCHUMOCTHU
(bu3MYeCKUX BETWYMH B BHJE TAaOMWIl W TpaduKOB, JEIaTh BBIBOJABI IO
pe3yJibTaTaM UCCIICIOBaHMS

10.12

Cobmronats mpaBuiIa 6€301MacHOTO TPy MPH MPOBEJICHUN UCCIICAOBAHHIA B
pamMkax  y4eOHOTO  JKCIEpHMEHTa, Yy4eOHO-HCCIEOBATEIbCKON |
NPOCKTHOM JCSTETBHOCTH C MCIOIh30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB H
71a00paTOPHOTO 000PYTIOBAHUS

10.13

Pemrate pacu€rHple 3aayMl ¢ SBHO 3aJaHHON (PHU3MUYECKOW MOJIEIBIO,
HCTIOJIb3YA (1)I/I3I/I‘-I€CKI/IG 3aKOHbI U TPUHIUIIBI; HA OCHOBC aHaJin3a YCJIOBHUA
3aa4n BbIOMpPATh (U3NYECKYI0 MOJEIb, BBIIEIATh (PU3UUYECKUE BETUYNHBI
U (opMyinbl, HeoOXoAMMbIE AJs €€ pelleHHs,, NPOBOAUTH PacdEThl U
OIICHUBATH PCAJIbHOCTH IMOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘IeCKOI\/’I BCJINYHHBI

10.14

Pemrate Ka4€CTBCHHBIC 3agaydu: BBICTpAanBaTb JOTHYCCKH
HCIIPOTHBOPCUYNBYHO IICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBLIC




3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘IGCKI/IC SIBJICHUA

10.15

Hcnonb3oBaTh  mpU  pelIeHUH  y4eOHBIX  3aJay  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJIOTMM AN IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpETallMM M TpeACTaBlIeHUs y4yeOHOW U HaydyHO-TIONMYJSpHOU
nH(poOpMalMY, TONYYEHHOH W3 pa3IUYHbIX HCTOYHUKOB; KPUTUYECKU
aHAM3UPOBATH MOTyYaeMyI0 HH()OPMAIHIO

10.16

[IpuBOANUTE PUMEPHI BKJIAa POCCUMCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B Ppa3BUTHUE HayKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TeOpeTHUECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOW KU3HU
s obecriedeHuss Oe30macHOCTH MpU  oOpalleHuH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHUs 310POBbSI M COOJIOIECHUS
HOPM 3KOJIOTHYECKOI0 TIOBEJICHUS B OKpYXKaroIleH cpesie

10.18

PabGorats B rpyane ¢ BBIIOJHCHUCM Pa3JIMYHBIX COLMAJIbHBIX pOJ'ICfI,
IUTAHUPOBATh paboTy TPYMIIbI, PAIIMOHATIBLHO PACHIPENEATh O0SI3aHHOCTH U
IJIAHUPOBATh JIEATEIbBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJEKBaTHO
OLICHMBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TPYNIbl B peLICHHE
paccMmatpuBaeMoii mpoOIeMbl

11 KJIACC

Kon
NMpoBePsIeMOro
pe3yJabTara

111

IIpoBepsieMble MpeIMeTHBbIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero o0pazoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHON HayYHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH
U TEXHOJOTHH, B TPAKTHYECKOW JESITEIBbHOCTH JIOJIEH, IEJIOCTHOCTh M
€IMHCTBO (PM3NIECKON KapTUHBI MUPa

11.2

Y4YUTHIBaThH TpaHUllbl TPUMCHCHUS H3YUYCHHBIX (I)I/I3I/ILICCKI/IX MoOJEIIeH:
TOYECYHBIN SHCKTpI/I‘ICCKI/Iﬁ 3apsaa, AACpHad MOACIIbL aTOMad, HYKJIOHHAas
MOJICJIb aTOMHOTI'O sJipa IIpUu pCIICHUN (1)I/I3I/ILIGCKI/IX 3aaa4

11.3

PacnioznaBath (pusnueckue sBieHus (IPoIecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB  JJIGKTPOJUHAMUKM W KBAaHTOBOM (DM3MKH: DIIEKTpHYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHAs UHAYKIUS, NeHCTBUE
MarHUTHOTO TIOJIsI Ha MPOBOJAHMK C TOKOM M JABIKYIIMHCSA 3apsiji,
AJIEKTPOMArHUTHBIE Kose0aHms " BOJIHBI, IpSMOJIMHEHOE
pacmupocTpaHeHUE CBEeTa, OTpaXKEHHe, IpesloMIeHHe, HHTep(epeHIus,
mubpakius U MoJspU3alus CBeTa, AUCIEPCHUs CBeTa, (POTOITEKTPHUUSCKHIA
adpdexr (pororddexr), cBeTOBOE NaBieHHEe, BOSHUKHOBEHHE JTMHEHYATOTO
CHEKTpa  aromMa  BOJOpPOJAA,  €CTECTBEHHas U  HCKYCCTBEHHas




PAaAOAaKTUBHOCTD

114

OnuceiBaTh M3y4eHHbIE CBOMCTBA BELECTBA (JIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKUE, JJIEKTPUUECKYI0 MPOBOJUMOCTh pa3jiM4yHBIX Cpel) U
JJIEKTPOMAarHUTHbIE  SIBJI€HHUA  (IIPOLIECCHI), HCHOJIB3Yyd  (PU3NYECKUE
BEJIMUMHBI: AJIEKTPUUECKUI 3aps]], CUila TOKa, dJIEKTPUUECKOE HaIPsHKEHHUE,
INEKTPUYECKOE COMPOTHBIICHHE, pa3HOCTh moreHimanoB, JJIC, pabora
TOKa, MHIAYKIMS MAarHUTHOrO Tmojs, cuia Awmmnepa, cuina JlopeHia,
UHIYKTUBHOCTb KaTYILKH, SHEPIUs 3JEKTPUUYECKOTO M MAarHUTHOTO IOJIEH,
NEepuoJl U 4acToTa KoJieOaHUH B KoyieOaTelNbHOM KOHTYpE, 3apsl M Ccuiia
TOKa B TPOLECCE TapMOHUYECKUX 3JIEKTPOMATHUTHBIX KOJEOaHMH,
(OKycHOE pacCTOSHHE U ONTHYeCKas CHia JIMH3Bl; TNPH ONHUCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCIOJIB3YEMbIX BEJIWYMH, UX
0003HAUEHMs] U EIUHMIIbI, YKa3blBaTh (POPMYIbI, CBA3BIBAIOIINE JaHHYIO
(u3NYeCcKyro BEJIMYUHY C APYrMMH BEITUYUHAMU

115

OnuceiBaTh H3y4YEHHBIE KBAHTOBBIE SBICHHMS M IIPOLECCHI, HCIOIb3Ys
(u3nyecKre BEJIWYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI
M YacToTa CBETa, PHEPrus M MMITylIbc (POTOHA, MEpPHOA TMoJIypacnaja,
DHEPIUs CBA3U AaTOMHBIX sJ€p; NPU ONUCAHUU IPABUIBHO TPaKTOBATh
(u3MUecKUil CMBICI UCTIOIBb3YEMbIX BEIMYUH, UX 0003HAUCHUS U €AMHMIIb;
yKa3bpIBaTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHHY C
JPYTUMH BEJTMUYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3NUECKON BETUUNHBI

11.6

Ananu3upoBaTh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBI W MPUHOMIBL: 3akoH OMa, 3aKOHBI TIOCJENIOBAaTENbHOIO U
napajuleIbHOTO COEIMHEHUsI IPOBOIHUKOB, 3aKkoH /[xoynsa — Jlenua, 3akoH
3JEKTPOMArHUTHOW WMHAYKIUH, 3aKOH MPSMOJIMHEHHOr0 paclpOCTpaHEHUS
CBETa, 3aKOHbI OTPAYKEHUsSI CBETA, 3aAKOHBI MPEJIOMIICHHS CBETA, YPABHEHUE
Oiinmreitna g GoTtodddexTa, 3aKOH COXpaHEHUS DJHEPruH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHMsT MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnoaKTUBHOTO
pacmaia; mpH 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXeHHE UM ycJoBHsl  (TpaHMIBI,  00JacTH)
MPUMEHUMOCTH

11.7

OmpenensiTh  HampaBlieHWE BEKTOpAa HWHAYKIMM MAarHATHOTO  TOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

11.8

CtpouTh W ONHUCHIBATH HM300paKEHUE, CO3/AaBAEMOE IJIOCKHM 3EpPKaJoM,
TOHKOU JTUH30H

11.9

BEBIIOTHATE IKCHEPUMEHTHI 10 HCCIEAOBAHUIO (DU3UYECKHUX SBICHUHA W
MPOLIECCOB C UCTIOIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHIA; IIPU ITOM
(dhopmMynupoBath npodiemy (3agady) ¥ THIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIIOKECHHOTO 000PYIOBaHUS, MPOBOJAUTE OIBIT
1 (OPMYIIUPOBATH BBIBOJIBI

11.10

OCYIJ_IGCTBJ]}ITB MMpAMbIC WU KOCBCHHBIC H3MCPCHHA (bl/ISI/I‘IeCKI/IX BCJINYHH,
IIpu 3TOM BLI6I/IpaTL ONTUMAJIBHBIH CIIOCO0 HU3MCPCHUA U HUCIIOJIB30BATH




W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PU3UYECKHUX BEJIMYMH C HCIOJIb30BAaHUEM
OPSMBIX U3MEPEHUi; pU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBAThH
pe3ynbTaThl MOJIYYEeHHOW 3aBUCUMOCTH (PHU3MYECKUX BEJIUYUH B BHJE
TabJIML ¥ rpauKOB, J1€71aTh BHIBOJIBI 110 pe3y/IbTaTaM UCCIIEI0BaHUS

11.12

Cobmronats mpaBuiIa 6€30MacHOTO TPya MPH MPOBEJCHUN UCCIIEAOBAaHHIA B
pamMkKax  y4eOHOro  SKCIEpHUMEHTa, Yy4eOHO-HUCCIIEOBATENbCKOH U
IPOEKTHOH AEATEIILHOCTH C UCIIOJIb30BAHUEM M3MEPHUTEIILHBIX YCTPOWCTB U
71ab60paTopHOro 000pyI0BaHUS

11.13

Pemrate pacu€rHbple 3a7aydl ¢ SBHO 3aJaHHON (U3MUYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHAJN3a YCIOBHS
3aJa4un BbIOMpPATh (U3NYECKYI0 MOJIENb, BBIIEIATh (PU3UUYECKHE BETUUNHBI
U (opMyinbl, HeoOXoAMMbIE A €€ pelleHHs, NPOBOIAUTH PacdEThl U
OILICHUBATh PEAILHOCTD MOJIYUEHHOT 0 3HAaUeHUS (PU3NUECKON BETMUNHBI

11.14

Pemrate Ka4C€CTBCHHBIC 3agaydu: BBICTpanNBATh JOTHYCCKH
HCIIPOTHBOPCUYNBYHO IICIIOYKY paCCY)I()IeHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBLIC
3aKOHbI, 3aKOHOMCPHOCTH U Q)HBHHGCKHG SIBJICHHUA

11.15

UcnonpzoBaTh  mpu  pemeHMH  y4eOHBIX  337ad  COBpPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJIOTUM IS TIOUCKA, CTPYKTYpUPOBAHUS,
UHTEpIpETallMd M TPEACTaBIECHUS Y4eOHOW U  HAyYHO-TIOMYJISIPHOM
UHQOpPMALIMK, MOJYYEHHOW U3 pa3IMYHBIX HMCTOUYHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(POPMALIUIO

11.16

0OBSICHATH MMPUHIUIIBL I[GflCTBPISI MalinH, HpI/I60pOB n  TCXHHYCCKHUX
YCTPOﬁCTB; pa3jindyatb YCJIOBUA HX 0e30MacHOTO HCIIOJIL30BAaHUS B
HOBCCﬂHeBHOﬁ KHN3HU

11.17

[IpuBoaUTE IpUMEpPHI BKJIa/1a POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-PU3NKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS TIO (DU3HMKE B IMOBCEJIHEBHOW YKH3HU
s o0OecrieueHrss 0€30MAaCHOCTH TIpH OOpalieHuH ¢ TOpudopaMu |
TEXHUYECKUMHU YCTPOWCTBAMM, JUISI COXPAHEHUS 370pOBbSl M COOJIOJICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cperie

11.19

PaGorate B rpymme ¢ BBIIOJHEHUEM pa3IUYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACHPEACIATh 00SI3aHHOCTH U
IUITAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalHsAX, aJCKBATHO
OIICHMBATh BKJAJ KaXIOr0 W3 YYACTHUKOB TPYNIBI B  pEHICHHE
paccMaTpuBaeMoil mpooIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon Konx nposepsiemoro

pa3aeaa 3JIEMEHTA

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O ITO3HAHUW A

11

®usznka — Hayka o mnpupone. Haydnsle meTonbI
ITO3HAHMsI OKpYyXkaromero mupa. Pons sxcriepumenTa
U TEOpUU B IIPOLECCE IO3HAHHUS IPUPOIBL.
DKCIIepUMEHT B (pU3HKe

1.2

MonenupoBanue (bU3UIECKUX SIBJICHUI u
npoiuieccoB. Hayunbie rtumnore3sl. duszmueckue
3aKOHBl W TeOpuM. ['paHUIBI NPUMEHHMOCTH
¢buznueckux 3aKOHOB. [IpUHIIUI COOTBETCTBHUSA.
Porb uw wmecto ¢usuku B dopmupoBaHUH
COBpPEMEHHOM  HAy4yHOM  KapTUHbBl  MHUpa, B
MPaKTUYECKOU NEATEIbHOCTH JII0IeH

MEXAHHUKA

2.1.1

KMHEMATHUKA
Mexaandeckoe JBHIKCHHE. OTHOCUTEITLHOCTD
MeXaHudeckoro JnBmkeHus. Cucrema oTcuéra.
Tpaexropust

2.1.2

[lepememienne, CKOpocTb (CpedHsii  CKOPOCTb,
MI'HOBEHHAasl CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOYKH, UX IMPOCKIOHWU HA OCHU CUCTEMbI KOOPIHHAT.
CrnoxeHue nepeMeIieHni U CII0)KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEWHOE
nBrxkeHue. ['paduku 3aBHCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOPEHHs, TYyTH U TepeMenieHus
MaTepuaIbHON TOYKU OT BPEMEHHU

2.14

CBo0OoaHOe nmasieHune. Y CKopeHne cB0OOOTHOTO
naJIcHUs

2.1.5

KpuBonuneiinoe JIBUKECHUE. PaBHOMEpHOE
JBWKCHHE MAaTEPUAIBHONW TOYKU II0 OKPYKHOCTH.
YrioBast cKOpOCTb, JIMHENHAsA cKOpocTh. [lepuon u
gactoTa. LleHTpocTpeMuTEenbHOE YCKOPEHUE

2.16

TexHUYecKrne YCTpPOMCTBA: CHUAOMETp, IABUKECHUE
CHApPSIIOB, LIEMTHBIE U PEMEHHBIE MEPEIaAYn

2.1.7

[Tpaktuyeckue paboTel. M3MepeHHe MIHOBEHHOM
ckopocTd. HMccnenoBaHne COOTHOLIEHUS MEXITY




MyTSIMH, PO ICHHBIMU TEIOM 3a
MOCJICIOBATENIbHBIE PAaBHBIE MPOMEKYTKH BPEMEHU
IIpU PaBHOYCKOPEHHOM JIBMDKEHMM C HadaJbHOU
CKOpPOCTBIO, paBHOM HYyJI0. M3ydeHue IBUKEHUS
mapuka B BA3KOW JKUAKOCTU. M3ydeHne NBUKEHHS
Tena, OPOIIEHHOTO TOPU30HTATBHO

2.2

JTIMHAMUKA

2.2.1

[Ipunuun otHocutenbHOCTH [anmunes. Ilepsbiid
3akoH HeroToHa. IHEpmanbHbie CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHiun cyneprno3unnn cuil

2.2.3

Bropoii 3akoH HeroToHa 1711 MaTe€praabHOM TOUKH B
uHeprmanbHoi cucteme otcuéra (MCO). Tpernii
3akoH HproTOHa 17151 MaTepuaibHbIX TOYEK

2.2.4

3akoH BceMHUpHOTO TsAroTeHus. Cuna TOKECTH.
IlepBas kocmuueckas ckopoctb. Bec Tena

2.2.5

Cuina ynipyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbXKEHUSI M cuina TpeHust nokos. Kosddumuent
TpeHusi. Cuna CONpOTUBIICHUS NPU JBMKEHUH Teja
B JKUJIKOCTHU HJIH Ta3e

2.2.7

[ToctynmarensHOE W BpamaTeIbHOE  JIBHKCHHE
a0CoIIOTHO TBEPIOTO TesIa

2.2.8

MOMEHT CHUIBl OTHOCUTEJIIBHO OCH BpalCHUS.
IInedo cuibl. YciioBus paBHOBECUS TBEPAOrO Tea B
14(60)

2.2.9

TexHu4eckne yCTpONCTBA: MOAIIUIIHUKY, ABUKCHUE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTtnueckue paboThl. M3ydeHuwe ABMKCHHUS
Opycka 1O HAKJIOHHOW TUIOCKOCTH TIOJ JIEUCTBHEM
HECKOJIbKMX cuil. McciemoBaHue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAIUX B JaeopmupyeMoit
NpYy)XUHE M PE3UHOBOM 00paslie, OT BEIUYMHBI UX
nedopmanuu. VccnenoBanue ycioBUN paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BpaIllEHHUS

2.3

3AKOHbI COXPAHEHUNA B MEXAHUKE

23.1

I/IMHy.]'IBC MaTepHaﬂbHOﬁ TOYKH, CHUCTCMBI
MaTCpHUAJIbHBIX TOYCK. I/IMHy.]'IBC CHUJIBI 1 U3BMCHCHHUC
HUMITYyJIbCa TCJia

2.3.2

3akoH coxpaHenust umiyibca B MCO. PeaktuBHOe
JIBUKECHHE

2.3.3

Pabora cumnsl




2.34

MOoIIHOCTE CHIBI

2.3.5

2.3.6

Kunerndeckass »dHEpruss MaTepHAIbHOW  TOYKH.
TeopeMao KHUHETUUECKON YHEPTUU

ITorenumansHas 3Heprus. [loTeHnmanbHas >Heprus
yhpyro neOopMHUPOBAHHOM OPYKHUHBI.
[TorennmanbHas HEPrus Tesa BOIU3H MOBEPXHOCTH
3emun

2.3.7

[ToTeHnnanpHBIE U HENOTCHIMAIBHBIE CHIIBL. CBA3b
paboOThl HENOTEHUHUANbHBIX CHJI C HW3MEHEHUEM
MEXaHUUYECKON SHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHHsI MEXaHUYECKOU DHEPTUU

2.3.8

VYnpyrue u Heynpyrue CTOIKHOBEHHUS

2.3.9

TexHudeckne  yCTpOMCTBA:  JBW)KCHHE  PakeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

2.3.10

[Tpaktuyeckue paboThl. M3yueHue cBsA3M CKOpOCTEH
Tel TpU Heynpyrom ynape. MccnenoBanue cBsA3u
paboThl CHJIBI C M3MEHCHHEM MEXaHHYeCKOU
SHEPTUHU Tela

3 MOJIEKVYIJISAPHAS ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHU

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. DbpOyHOBCKOE [BHIKEHHE.
Juddyzus. Xapakrep IBIKEHUS U B3aUMOICHCTBHS
YacTHUI BELIECTBA
Mogenu CTpoe€HHMSI Ta30B, KUAKOCTEW W TBEPIBIX

3.1.2 TeT U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonuuectBo BEILIECTBA.
[TocTosiHHas ABorazpo

31 314 TemnoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. lllkana remnepatyp Llenbcus
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJICKYJIIPHO-KUHETUYECKOW TEOPUU HJICATIbHOTO
rasa
AOcomioTHasT TeMIeparypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOM HSHEPruu  TEIJIOBOTO  JABUKEHUS
yactul rasza. lllkana remnepatyp KenbBuna

317 VpaBuenne Kimaneitpona — MenaeneeBa. 3akoH
JanproHa

318 ["a3zoBbIe 3akoHbI. M30mpoliecchl B U1€albHOM Ta3e ¢

IMOCTOSAHHBIM KOJMYCCTBOM BCIICCTBA: H30TCpPMa,




n30Xxopa, n3odapa

3.1.9

TexHU4YeCKHe YCTPOUCTBA: TEPMOMETpP, OapomeTp

3.1.10

[TpakTrueckue paboThl. M3MepeHne Macchl Bo3ayxa
B KJlacCHOM KomHaTe. McciaemoBaHUe 3aBHCHMOCTH
MEXIy TMapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKNA

3.2.1

TepMmoaunamuyeckas cucrema. Bnytpennsis
SHEPrusi TEPMOJUHAMHYECKON CUCTEMBI U CIIOCOOBI
€€ N3MCHECHUS

3.2.2

KonnuectBo Ttemnotsl u  pabota. BryTpeHHss
HHEPrusi OJJHOATOMHOIO HUJEaIbHOTO rasa

3.2.3

Bunsr TETUIONEePEIauH: TETIONPOBOHOCTb,
KOHBEKIMSA, U3JIy4eHHe. TeIuIoéEMKOCTh  Telna.
VnaenoHasg  Tenmao€MKOCTh  BemlecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpe1aue

3.24

IlepBbIii 3ak0H TepMOAuMHAMUKHU. lIpumeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKH K H30IIPOLECCAM.
['paduueckas uHTEpHpeTanus paboTh raza

3.25

TemnoBrie MAaIIUHEI. [TpuHIMTIIBI NEeUCTBUA
TeIIOBeIX MamuH. [IpeoOpa3oBaHus >HEpruu B
TEIUIOBBIX MamuHaX. Ko3dduiment mnone3Horo
nevictBus (nanee — KI1J]) termoBo#t mammuubl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TepmoauHamMuku. HeobpatumocTs
IPOLECCOB B Mpupojae. TeruioBble JBUTATENH.
DKOJIOrHYeCcKHe MPOOIEMBI TeTUIOIHEPT e THKH

3.2.7

TexHuueckue ycTpoucTBa: JIBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIWIbHUK, KOHIUIIHOHED

3.2.8

[Ipaktuueckue pabotbl. M3mepenue ynpenbHOM
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNA BEILECBA. ®A30BbIE ITEPEXO/IbI

331

[TapooOpa3oBanue W KoHAeHcanus. Vcmapenue u
KWIIEHUE. YJenbHas TemIoTa napooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBICHUS

3.3.2

3.3.3

AOCOMIOTHAS U OTHOCUTENbHAS BIAXXHOCTh BO3yXa.
Hacplimennsiii nap

TBépnoe Tteno. Kpucrammueckue u amopgHble

Tena. AHU3O0TPOIUS CBOMCTB KpUCTalioB. JKuakue
Kpuctauibl. COBpeMEHHbIE MaTEpHaIbl

3.34

[InaBnenne u KpucTauM3anus. YJaeabHas TeIioTa




ruaBneHust. CyOonmumanus

3.35 YpaBHeHUEe TEIUIOBOro OanaHca
Texnuueckue yCTpoOiiCcTBA: TUTPOMETD u
336 TICUXPOMETP, KATOPUMETP, TEXHOJOTHHU TTOTYICHHUS
s COBPEMEHHBIX  MAaTEpPUAIOB, B TOM  YHCIC
HAHOMAaTePHAJIOB, 1 HAHOTEXHOJIOTUU
337 [IpakTrueckue paboTel. M3MmepeHue BIAKHOCTH
e BO31yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzanust Tel. OJEeKTpuueckuil 3apsa. JlBa
o BHJIA DJIEKTPHYECKUX 3aPSI0B
41.2 IIpoBOIHMKY, TUDIIEKTPUKH U MTOIYIIPOBOJHUKH
413 3aKOH COXpaHEHMs IEKTPUUECKOIo 3apsiia
4,14 B3aumopeiicteue 3apsnoB. 3akoH Kymona
DNeKTpuIecKoe ToJe. Hampsix€nnocts
4.15 anekTpuueckoro mnons. [lpuHimun cynepno3unumu.
Jluany HanPsHKEHHOCTH JIEKTPUUECKOTO OIS
416 Pa6ora cuI AIEKTPOCTATHYECKOTO HOJIS.
o [ToreHuman. Pa3HOCTh MOTEHIUAIIOB
4.1 [IpoBOAHMKN W JUAPJNEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM ToJIE. JusnexTpuueckas
MIPOHUIIAEMOCTD
OnexkTpoéMKkocTh. KoHaeHcaTop. DIJIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrusi 3apsHKEHHOTO
KOH/ICHCATOpa
Texnuueckue yCTpOMCTBA: 3IEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAs 3aIuTa,
o 3a3eMJIEHHE  DIIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHHBIN IIPUHTEP
4110 [IpakTHyeckue paboThL. N3mepenue
o SIEKTPOEMKOCTH KOHIEHCATOPa
[NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIIECTBOBAHHUS MMOCTOSIHHOTO
421 ANEKTPUIECKOTO TOKa. McTtounuku Toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
422 Hampsixenue. 3akon Oma a1 ydacTka 1enu
423 DneKTpUYecKoe COTPOTUBIICHUE. YnaenbHoe
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE




COCANMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PaGora snextpuueckoro Toka. 3akoH Jxoynms —
Jlenma

MOIIHOCTB AAEKTPUUECKOTO TOKA

4.2.7

anekTponBkymas cwia (manee — DIJC) wu
BHYTpEHHEE COINPOTUBJICHHE HCTOYHUKA TOKA.
3aKkoH Oma JUISL MOJIHOM (3aMKHYTOH)
aneKkTpudeckon nenu. Koporkoe 3ambpikanne

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  CONPOTUBIIEHUS  METAUIOB  OT
TeMneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuyeckuid TOK B  Bakyyme. (CBolcTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHAass ¥ IpUMeECHas
IIPOBOAMMOCTB NTOJYIPOBOAHUKOB. CBolicTBa p-Nn
nepexoza. [lonynpoBogHukoBbie TpUOOPHI

4211

DNeKTpUUECKHM TOK B JNEKTPOIUTAX.
DIIEKTPOIUTHYECKAS JUCCOIHAIINS. DICKTPOIIN3

4.2.12

DneKTpuueckuil Tok B razax. CaMOCTOSTENbHbBIN U
HECaMOCTOSITENIbHBIM  pa3psia. Pasznuubbie THITBI
CaMOCTOSITENBHOTO pa3pana. Mosuus. [lnazma

4.2.13

TexHudeckrue ycTpOMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTaT, ICTOYHUKH TOKa, JJIEKTPOHArPEBATEIIbHBIC
npudopHl, ANIEKTPOOCBETUTENBHBIE npudopBl,
TEPMOMETP CONPOTUBIICHMS, BAKYyMHBIA JHUOL,
TEPMUCTOPBI u (dhoTopesucTopsl,
ITOJIYIIPOBOJJHUKOBBIN JUOJI, TaJIbBAHUKA

4.2.14

[lpaktuyeckue paboThl. M3ydyeHue CMeEIIaHHOro
COEIMHEHHUS PE3UCTOPOB.

WNzmepenne OJIC wucrouHMKa TOKa U €ro
BHYTPEHHETO COINPOTHBIICHUS. HaGmonenne
AJIEKTPOJIN3a

11 KIJACC

Kon Koanpoepsiemoro

pasaejaa 3JIEMEHTa
4

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

SJIEKTPOAMMHAMUKA

MAI'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKINA

4.3

43.1

IlocTostHHBIE MAaTrHUTBHI. B3aumoneiicTBue




IIOCTOSIHHBIX MAarHuToB

MarnautHOoe noje. BeKTOp MarHUTHOM HHIYKIUU.
[IpyHuun cynepno3uuuu. JIMHUM MarHUTHOM

4.3.2 nHAyKIK. KapTuHa TMHUNA MAarHUTHOM MHAYKIIMHA
I10JIS1 IOCTOSIHHBIX MarHUTOB
MarauTtHoe molie MPOBOJHUKA C ToKoM. KapTunHa
JUHUA TOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKU C
TOKOM. OmeiT  Dpcrena. BianmopeticTBre
MTPOBOJTHUKOB C TOKOM
434 Cuna Amrniepa, €€ MOyJb M HAalPaBIICHHUE
Cuna JlopeHma, €€ MOIyJb W HalpaBJICHUE.
435 JIBrokeHre 3apsHKEHHON YacTHUIbI B OJIHOPOIHOM
MaraHutHoM noiie. PaGota cuiiel Jlopenna
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIMHU
4.3.7 [ToTok BekTOpa MarHUTHOW WUHIYKIIHH
438 OJIC wuHayknuu. 3aKOH  3JIEKTPOMArHUTHOM
e uaayknuu Papages
Buxpeoe snekrpuueckoe nose. 9JC HHAYKINHN B
4.3.9 MMPOBOJIHUKE, JIBMKYIIEMCS IIOCTYIATeJIbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNeHune camounaykiuu. DJ(C
e CaMOUHYKIMU
4.3.12 DHeprusi MAarHUTHOTO TIOJIA KaTYIIKUA C TOKOM
4.3.13 DIIEKTPOMArHuTHOE TOJIe
TexHuyeckue ycTpOWCTBA: MOCTOSHHBIE MArHUTHI,
4.3.14 3JICKTPOMATHHTHI, JICKTPOJBUTATEh, YCKOPUTEIH
JJIEMEHTAPHBIX YACTHI], MHAYKIIMOHHAS TIYb
[lpaktuyeckne paboTel. M3ydeHne MarHUTHOTO
MOJIsl KaTylKuA ¢ TOKOM. MccnenoBanue nencTBus
4.3.15 MMOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBJICHUS AJIEKTPOMATrHUTHOMN
I/IHI[YKIII/II/I

5 KOJIEBAHU S U BOJIHBI
MEXAHNWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarensnast cucrema. CBoOGOIHBIE KOJIEOaHMS.
51 511 l'apmonnueckue konebanms. Ilepuoxn, yacrtoTa,
aMITUTy/a U ¢a3a KojaeOaHui
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCKUil MasiTHUK
513 VYpaBHeHne FapMOHHMYECKHUX Kosie0aHuil.




KI/IHeMaTI/I‘IeCKOCI/I JINHAMHUYCCKOC OIIMCAHUC
KOJIEOATEILHOTO ABVKECHUS

[IpeBpaiieHre 3SHEpruM MpH TAPMOHMYECKUX
koieOaHuax. CBsA3b aMIUIMTYIbl  KoJeOaHH

514 MCXOTHON BEJIMYHMHBI ¢ aMIUIMTYJIaMH KOJIeOaHui
€€ CKOPOCTH U YCKOPEHUS
Kone6arenbHblit KOHTYP. CBobopHbIe
JJIEKTPOMArHUTHbIE KOJE0aHWS B  HJCATBHOM
5.15 KojeOaTeabHOM  KOHType. AHAJOTUsl  MEXIYy
MEXaHHYECKHUMHU u AIIEKTPOMArHUTHBIMH
konebanusamu. Gopmyna Tomcona
516 3aKOH COXpaHEHWs OSHEPrud B  HICAITBHOM
o KOJIe0aTEILHOM KOHTYPE
BeinyxieHHbBIC MEXaHHYCCKHE KOJICOaHMUSI.
5.1.7 Pesonanc. Pe3onaHcHas KpuBas. BbIHYKICHHBIC
AJIEKTPOMAarHUTHBIE KOJICOaHHUSI.
518 [Tepemennsbii Tok. CHHYCOUJATbHBIN TEPEMEHHBIN
o TOK.
519 MOUIIHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE U
o JEWCTBYIOIEE 3HAYEHHNE CHIIBI TOKA U HAIIPSKCHUS
Tpanchopmarop. IlpousBoncTBo, mnepenada u
norpe0ieHne AIIEKTPHUYECKON SHEPTHH.
5110 DKOJOTUYECKHEe  PUCKA TPU  MPOU3BOJCTBE
o AIMEKTPUYECKOM SHEPTHUH. KyneTypa
UCTIOJIB30BAHUS DJICKTPOIHEPTUH B TIOBCEJHEBHON
KHU3HU
5111 Texnuueckue YCTpOMCTBA: ceiicmorpad,
- AIIEKTPUUYECKHUIA 3BOHOK, JIMHHHU DJIEKTPOTepe 1ay
[MpakTHueckue paboTHI. HccnenoBanue
3aBUCHMOCTH IIEPHO/Ia MAJIBIX KOJICOAHU Tpy3a Ha
5112 HUTH OT JUIMHBI HUTH W  MAacCchl TIpy3a.

HccnenoBanne mnepeMEHHOrO0 TOKAa B ILENH U3
MOCJIEI0BATENIbHO COEIUMHEHHBIX KOHAEHCATOpa,
KaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, YCIOBUS

521 pacnpocTpaHeHusl. [lepuon. CkopocTb

o pacrnpocTpaHeHus ¥ JJIMHA BOJIHBL. [lonepevnbie u
MTPOJIOJILHBIC BOJTHBI

599 Wntepdepenus U Tudpakus
o MEXaHMYECKUX BOJIH

5.2.3 3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa




ToHa. TemOp 3ByKa

5.24

ONEeKTPOMAarHUTHHIE BOJIHBL. YCIIOBUS M3JIy4EHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B M v B 2€KTpOMarHuTHOW BOJIHE B

BAKyyMe€

5.25

CBoiicTBa 3JM€KTPOMArHUTHBIX BOJIH: OTpa)KEHUE,
MpeIoMJIICHHUE, MOJISIPHU3AIHS, nudpaxims,
untepdepenius. CKOPOCTh AIEKTPOMArHUTHBIX
BOJTH

5.2.6

[MIxkana >aeKTpoOMarHUTHBIX BOJH. [IpuMeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIATIEL paIuoCBsI3U u TEJIEBUIECHUSL.
Paanonokanusa. DJIEKTpOMAarHUTHOE 3arpsi3HEHUE
OKpY>Karolleu cpebl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMATHOCTHKA B
TEXHUKE W MEIULMHE, panap, paauoONpHUEMHUK,
TeJIEBU30p, aHTeHHa, Tesnedon, CBY-neun

5.3

OIITHUKA

531

[IpsimonuHeitHOE  pacmpocTpaHEHHE CBETa B
oaHOpoHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHbI OTPAXEHHUS CBETA.
[ocTpoenne n300pa>keHHii B TNIOCKOM 3epKalie

5.3.3

[Ipenomnenue cBeta. 3aKOHBI IPEIIOMIIEHHUS CBETA.
AOCOITIOTHBIN MTOKa3aTeNb MPETOMICHHS

5.34

[lonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YIr'oJl IOJIHOI'O BHYTPEHHETO OTPaKEHHUs

5.3.5

Jucniepcust cBeta. CIIOKHBINA cOCTaB 0€I0r0 CBETA.

IBset

5.3.6

Cobwupatoue U pacceuBarouue JUH3BL. TOHKas
nuH3a. DokycHOE paccTOsTHUE M ONTUYECKask CUila
TOHKOM muH3bl. [locTpoeHne un3zo0pakeHH B
coOuparoIMx U paccenBarolux JuH3ax. Popmyna
TOHKOH JIMH3BI. Y BeIMUCHHE, TaBaeMOE JTUH30M

5.3.7

IIpeneinsr [IPUMEHUMOCTH reOMETPUYECKON
ONTHUKHU

5.3.8

WNutepdepenius ceeta. KorepeHTHBIE UCTOYHUKH.
YcenoBus HaOJIIO e HUS MaKCUMYMOB u
MUHUMYMOB B WHTEp()EPEHIIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakaus cBera. JudpaknmoHHas peméTka.




VYcnoBrue HaOIIOACHUS TIIaBHBIX MAKCHMYMOB TIPH
NIaJCHUA  MOHOXPOMAaTHYECKOro  CBeTa  Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBeta
TexHnueckue YCTpOMCTBA: OYKH, nyma,
5311 ¢doToamnmapar, MPOEKIMOHHBIN amnmnapar,
o MHKpPOCKOII, TEJIECKON, BOJIOKOHHAs  OITHKA,
nudpaKIIMOHHAS PEIIETKA, MOSIPOU/T
[IpakTueckue paboTbl. M3mepeHue mnoxazarens
5312 MIPEJIOMIIEHHUS. HccnenoBanue CBOMICTB
e n300pakeHuil B nuH3ax. Habmonenue nucnepcuu
cBeTa

DJIEMEHTHI CIIELIMAJILHOM TEOPUU OTHOCUTEJIBHOCTU

6.1

I'pannus IPUMEHUMOCTH KJIACCHYECKOU
MCXaHHKH. HOCTyJIElTLI TCOpHUU OTHOCHUTCIIBHOCTH:
WHBAapHUAHTHOCTh MOJYJSA CKOPOCTH CBeTa B
BaKyyMe, IPUHLHI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
3aMCIIJIeHI/I€ BPEMCHHU U COKpAICHUC OJIMHBI

6.3

DHeprus v UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBs3p  Maccel € DJHEprued M = UMIYJIbCOM
CBOOOTHOW YaCTHIBI. DHEPTUs MOKOSI CBOOOIHOM

qaCTHUILbI

7.1

KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKU

711

®otonsl. @Dopmyna I[lnaHka CcBS3M DHEPruum
¢doTroHa C ero 4YacTOTOH. DHEPrust M HMMITYJIbC
dhoTtonHa

7.1.2

OtkpsiTHE U HccnenoBanue Gporoaddexra. OnbITh
A.T". CroneroBa. 3akoHbl poTodpdekra

7.1.3

VYpaBHenue OiHiTeiiHa ans  QoTorddexra.
«Kpacnas rpanuna» gotordpdexra

7.1.4

Hasnenue cBeta. OnbiTe! [1.H. JIeObenena

7.15

XUMHUUECKOE JEHMCTBUE CBETA

7.1.6

TexHnueckue YCTPOWCTBA: ¢boTodEMeHT,
¢doronaTuuK, coaHeyHas 6aTapesi, CBeTOIHOA

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OneiTel Pesepdopaa mo
HCCIe0BaHUIO CTpoeHUs aToMa. [Inanetapuas
MOJIeNlb aTOMa

7.2.2

[loctynmatel bopa. HM3nyueHme u moryionieHue




(OTOHOB TIpU TIEpexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Jpyroi. Buasl cnektpoB. Croektp
YPOBHEMN SHEPrUU aTOMa BOJOpOAA

7.2.3

BosHOBBIE cBoMicTBa yacthil. BonHbl e bporms.
KopnyckynspHo-BonHoBo# ayanusMm. Judpakuus
3JIEKTPOHOB Ha KPUCTAIIAX

724

CrnoHTaHHOE M BBIHY)KJIEHHOE  HU3JIyYCHHE.
YcTpoiicTBO U pUHIUT paboTHI 1azepa

7.25

TexHu4eckne ycTpoucTBa: CHEKTPAJIbHBIM aHAIN3
(cexTpockor), 1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[IpakTueckue paboThI. HaGnronenue
JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTapPHBIX YACTHL]

7.3.2

OtkpeiTre paguoaktuBHOoCcTH. OnbIThl Pesepdopaa
M0 ONpEACJICHUIO COCTaBa  PaJUOAKTUBHOTO
m3nyuenusi. CpoiictBa anbda-, Oera-, ramma-
U3NydeHus. BiausHue pagnoakTHBHOCTH Ha KUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTie mnpoTOHa W HeWTpoHa. HykioHHas
Mozenb siapa ['eitzenOepra — HBanenko. 3apsif
sanpa. MaccoBoe uucio aapa. M3otomnst

7.3.4

Anbda-pacnag. DIEKTPOHHBIA W TMO3UTPOHHBIN
OeTa-pacra. ["'amMmma-u3nyuenue. 3aKoH
PaaroaKTUBHOIO pacnaja

7.3.5

DHeprus CBA3M HYKJIOHOB B siape. SIepHbIC CHUIIBL.
Hedekt maccsl siapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 Aep

7.3.7

Snepuslii  peaktop. TepMmosaepHBId  CHUHTES.
[IpoOnembl U MEPCIEKTUBHI AIEPHON IHEPTETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIACPHON YHEPTETUKHU

7.3.8

DyieMeHTapHble 4YacTHIlbl. OTKPBITUE MO3UTPOHA.
OyHIaMEHTaIbHbIE B3aUMOJICHCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: O3UMETpP, Kamepa
Bunbcona, siaepHsbliit peaktop, aroMHas 6om0a

7.3.10

[Ipaktuueckue pabotel. MccienoBanwe TpPEKOB
yacTull (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3BEé3qHOoro Heba. Co3Be3nus, spKue 3BE3NBI,
IUTAHETHI, X BUJIUMOE JIBIKCHHE




8.2

Conneynas cuctema. [lnaHersl 3eMHOW TpyMIIbL.
IInaneTeI-TUTAaHTEI U UX CIIYTHUKH, KapJIMKOBBIC
m1a”eTsl. Manble Tesa COlHEYHONW CUCTEMBI

8.3

Comnne, dorochepa m armochepa. ConHeunas
AKTUBHOCTH

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHUMOCTb, panuyc, TeMneparypa, 1704
B3aMMOCBA3b. [[narpaMma «CneKkTpagibHbIA KJIAacC —
CBETUMOCTD. 3BE3 b1 TJIaBHOM
MOCJIENOBAaTSIbHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTE JUIST 3BE3] rJIaBHOM
MOCJIEIOBATSIBLHOCTH

8.6

Buyrtpennee crpoenue 3BE31. CoBpeMEHHBIE
MPEACTaBICHUS O MPOUCXOXKICHUU U HBOJIOLUU
CounHia 1 38E€31. DTallbl )KU3HU 3BE3

8.7

8.8

Muneunbiii [lyte — Hama [Manakthka. CnupanbHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, raza
n neui. llonoxenne u nuxenue ConHua B
IanakTuke. [Tnockas u cepuyeckas MmoJICUCTEMBI
lNanakTuku

Tunbl ranmakTuk. PaguoranakTMKd HW  KBa3aphbl.
UYeEpHble AbIpHI B sAPAX TATAKTUK

8.9

Bcenennas. Pacmmpenune Bceenennoil.  3akoH
Xab6mna. Pazoeranne ramaktuk. Bo3pact u paguyc
Bcenennoii, teopus bonwmoro B3peiBa. Mojenb
«ropsiueit Beenennon». PenukroBoe uzinydeHne

8.10

Macmrabnas CTPYKTypa Bcenennotii.
MeraranakTuka. Hepeménnsie pooIeMbl
aCTPOHOMHH




INPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHMS

IIpoBepsieMble TpeGOBaHUSI K MPeIMETHBIM Pe3yIbTATAM OCBOECHHS
OCHOBHOI1 00pa30BaTeJIbHOH NMPOrPaMMBbI CpeHero 001ero
o0pa3zoBaHus

1

ChopmMupoBaHHOCT, YMEHHM pacro3HaBaTh (U3HUYECKHUE SIBIICHUS

(mporecchl) U OOBACHATH X HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocHoOBomonararmMMu  (PU3UYECKUMH  TMOHATUSAMH U

BEJIMYMHAMU, XapaKTEePU3YIOIUMHU PU3NYECKHE IPOLECCHI

CpopMUpPOBAaHHOCTh YMEHUH MPUMEHATH 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJICKYJISIPHOM ¢bu3ukn u TEPMOIUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (U3MKHM AJi1 aHalu3a U OOBSCHEHUS
SBJICHUN MHKPOMHUpPA, MAaKpoMHpa M MEraMupa, pa3jinyaTbh YCJIOBUS
(rpaHuIbl, 00J1aCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmui xapaktep (pyHIaMEHTAlIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
WCTIONIb30BAaHMsI YaCTHBIX 3aKOHOB;, aHAIM3UPOBaTh (hU3MUECKHe
MPOLIECChl,  UCHONB3ysl  OCHOBHBIE  TIOJOXKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMupoBaHHOCTb yMEHHs pa3iInyaTh YCIOBHS HMPUMEHUMOCTH

Moenel GU3NIECKUX Te U MPOLIECCOB (SIBICHUI)

ChopmupoBaHHOCT, YMEHHUS pemiaTh pacuy€THhIC 3aqa4d C SIBHO
3aJIaHHOW W HESIBHO 33JJaHHOW (DM3MUECKON MOJENbI0: HA OCHOBAHHH
aHaM3a YCIOBUS BBIOMPATh (DU3MUECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 33291, TPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TocTynaTel  (U3MYECKUX  TEOPUH  TPU  HCIOJIH30BAHUU
MAaTEMaTHYECKUX METOJIOB PEIICHUs 3ajad, MPOBOAUTH pPacu€Thl HA
OCHOBAaHUM HMMEIONIMXCSA JaHHBIX, AHAIM3UPOBATH pE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJAbl  pEHIeHUusT C  Y4ETOM  IOJYYEHHBIX

pe3yabTaToB

Pematp xadecTBeHHbIE 3ajauM, TpeOyrolHe MPUMEHEHUs 3HAHUU U3
Pa3HBIX Pa3desioB IIKOJIBHOIO Kypca (DM3UKH, a TaKKe HHTEeTparuu
3HAHMA W3 JIPYTHMX [PEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAanMBaTh JIOTHUECKYIO IIEMIOYKY pACCY)KIEHUMl ¢ omopoil Ha

HU3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (bHSquCKI/Ie SABJICHUA




Bnanenue OCHOBHBIMH MeToAaMu Hay4HOI'0 [IO3HAHM,
UCHOJb3yeMbIMU B (U3UKE: TMPOBOJAUTH IMpPSAMbIE U KOCBEHHBIE
U3MEpeHUss (PU3MYECKUX BEJIIMYMH, BBIOMpAs ONTUMAJbHBIA CIOCOO
U3MEpPEHUsI U UCIOJb3Ys U3BECTHBIE METOJbl OLICHKM IIOTPEIIHOCTEH
U3MEpEHUH, MPOBOAUTH MCCIEJOBAHNUE 3aBUCHUMOCTEH (U3NYECKHUX
BEJIMYMH C UCIOJb30BAaHUEM TMPSAMBIX H3MEPEHHUH, OOBIACHATH
MOJTydEeHHBIE PE3YNbTaThl, UCHOJIb3Yd (U3MUYECKUE TEOPHH, 3aKOHBI U
MOHATHS, U JIeaTh BBIBOJBI; COOJIIOATh MpaBuia 0€30MacHOro Tpyzia
IIpU IPOBEJCHUHU MCCIEIOBAaHUN B paMKax y4eOHOro HSKCHEpUMEHTa U
y4eOHO-UCCIIeIOBATENIbCKON  JESTETbHOCTH C  WCIOJIb30BAaHUEM
OUPPOBBIX ~ U3MEPUTENBHBIX  YCTPOHCTB W JaOOpaTOPHOTO

obopymoBaHus

ChopmupoBaHHOCTE ~ YMCHHW  aHAIM3UPOBATh M OIICHUBATH
MOCJIEICTBUS OBITOBOM M MPOU3BOJICTBEHHON JEATEILHOCTH YEIOBEKa,
CBSI3aHHOM C (DU3MYECKUMH TPOIECCAMH, C TO3HUIIUN HKOJIOTHYECKON
0e30MacHOCTH; IIpeJICTaBICHUM 0 panroHaILHOM
MPUPOJOTIONB30BaHUN, a  TakKe  pPa3syMHOM  HCIOJIb30BaHUU
JOCTHKEHUM HAyKd W TEXHOJOTMHM JJs JalbHEHIIEero pa3BUTHS

YCIIOBEYCCKOI'O O6HI€CTB3

OBnaneHue pas3nuUHbIMH croco0amMu  paboTel ¢ uHbOpManuen
(bu3MUecKoro  coiepxaHus €  HCIOJb30BAHHEM  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJOTUN; pa3BUTUE YMEHUH KPUTHUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I
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C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPUMCHSITH OCHOBOIIOJIararomue
ACTPOHOMHYCCKUC TIOHATUA, TCOpPHUU W 3aKOHbI JUIA aHAJIW3a U
00BsICHEHHS (I)I/I3I/I‘{eCKI/IX poneccoB, MPOUCXOAANINX Ha 3Bé3):[aX, B
3BE3IHBIX CHUCTCMAX, B ME)KraJlaKTH4eCKOM cpeac; ABUIKCHUA

HEeOECHBIX TEJI, DBOJIIOLUH 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IO ®U3UKE
Kon Kon
pa3neJia/te JJjieMe IIpoBepsieMblii 3JIEMEHT COACPKAHMS
MBI HTA
1 MEXAHUKA
1.1 KNMHEMATHUKA
111 Mexannyeckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO
o nBrkeHns. Cucrtema oTcuéra
MarepuanbHas TOUKa.
7 TpaeKTOpHA
Eé& pammyc-BekTop:
7t )= (e ) (2 ) =(2),
TpaeKTopIIA,
IepeMeIeHIIe: ’(} :
112 m_':ﬂfz)_ﬂﬁ):;z _Flz X
= (Ar, Ay, A2),
IyTE.
CrnoxeHIe HEpehlemeHIIfI:
A =0, + A7,
CkopocTh MaTepUaIbHOU TOUKHU:
. AF -
v=— =T, ={L)1_.U1_.U_].
At .o T
Ax , .
v, =—J| =X/, aHANOTIYHO v, =V,, U.=Z,.
FAY o T :
1.1.3
CroeHHe CKOpPOCTell: &, =0, + 0, .
Brlunciienue nepeMeeHus u myTu MaTepuaibHOM TOYKH IIPU
MPSIMOJTUHEITHOM JABMKEHUU BJIOIb OCH X 1O TpaduKy
3aBHCUMOCTH Vx(t)
114




- . AD
T:!rJ'CI{.‘ZI[]"EHIIE MaTEePHAMBHOII TOYKIL: a = —L
130

At

Ao

a =—2= =(u,),', aHANOII4HO a, = (v, ],r: a.=(v.);

COA

PaBHOMEpHOE IPAMOIIMHENHOE IBUKEHHUE:

x(t) = xg + Vout

1.1.5
Uy (t) — vp, = const
PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKCHUE:!
at"
x(t)=x,+u,t +——
v(r)=uvu, +at
1.1.6 a, = const
U.;.'l.' - U.l‘.'r = EH.T [Il _I]]
v, +U
) . 7Y
HPII ABILKESHINI B O[THOM HAIIPABIISHIII IIVIE S = T
CBoOosHOe nasieHne. Y ckopeHue cBOOOIHOTO MaIeHusl.
Vi 13 ﬂo
1.1.7
Mo o
o Xo ‘t',r

JIBrokeHue Tela, OpOIIEHHOTO MO YIJIOM 0. K TOPH3O0HTY:




x(f) =x, + Uyt =x +U,cosa-f

t ,
vty =, +Uc-f+'T:.1'G+Uc5m“'r__

v(t)=v,, +gr=y,sino— g

=0

o
X
g =—g=const

i
1
{u ()=uv,, =u,cosa
{

¥

1.1.8

KpuponuHneliHoe nBuxkeHUE. [[BUKEHNE MATEPUAIIBHON TOYKH
10 OKPYXHOCTH.
VYrI10Bas v JIMHENWHAsE CKOPOCTb TOYKH:

v = wR

[Ipu paBHOMEPHOM JBHKEHNUN TOYKH IO OKPY>KHOCTH

_21'[_2
w = = 4]

. HeHTpOCTpeMI/ITCJILHOe YCKOPCHHUC TOYKH:

. [lonHOE yCKOpEHHE MaTEepUaIbHOW TOYKHU

1.1.9

Tépnoe Teno. [locTynarenbHoe ¥ BpalaTeabHOE JBHKCHUE

TBEPAOrO Tena

1.2

TMHAMUKA

1.2.1

Nuepuuansaeie cuctemsl orcuéra. Ilepseiii 3akoH HproToHa.

[IpuHumn otHOocuTeNnpHOCTH ["anunes

1.2.2

1.2.3

Macca tena. IInoTHOCTE BeliecTBa:
m

P=7

Cuna. [IpyHIMD CyNeprno3uLANA CHJL:

-

FpaBHOAeﬁCTB = Fl + F2+




1.2.4

Bropoii 3akon HeroToHa: 11 MarepuanbHoil Touku B ICO

>
>

F1 = ma1

Ap = FAt
npu

F = const

1.2.5

o

‘FIE FEI

Tpetwnii 3akoH Hpr0TOHA 1151 MaTEpPUAIIBHBIX TOYEK:

-

Fip = —Fp

1.2.6

3aKOH BCEMHUPHOTO TITOTEHHUS: CUJIbl TMPUTSIKEHUS MEXIY
TOYEYHBIMU MACCAMHU PaBHBI
mim;
R2

F=aG

Cuna tspkectu. lleHTp TsbKecTH Tena. 3aBUCHMOCTH  CHITBI

TSKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIJIAHETHI paJunyCOM

RO:
GMm

M= Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHuE.
Cuna TpeHus CKOJIbKEHUS:

Fp = uN

Cuina TpeHus TOKOSI:




Koaddurment tpennst

[aBnenue:
F,
1.2.9 =—=
P=7%
1.3 CTATHUKA
L
F
MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALIEHUS:
131
M| = Fl, rie | — medo cums
F
OTHOCUTENILHO  OCH,  mpoxopsmei  yepe3  Touky O
NEePIEHIUKYIISIPHO PUCYHKY
Lentp macc Tena. LleHTp Macc cucTeMbl MAaTEPUATBHBIX TOYEK:
myr; + myry+...
Tym, =
mq + m, +...
1.3.2
B onHOpoaHOM TOJIE TSXKECTH
(g = const)
LIEHTP MAcCC Teja COBIA/IAET C €ro EHTPOM TIKECTH
VYcnosus pasHoBecus TBEpaoro Tenma B UCO:
[My+M,+...=0
1.3.3

\[1:"1+F3+...=l]

3axoH [lackansg

JlaBiienue B )KuakocTH, nokoseics B UCO:

p =po+pgh

3akoH Apxumena:

-
>

FApx = _PBbITeCH




€CJIM TeJIO U JKUAKOCTh IokosaTcs B UCO, To

FApx = PIVsrirecn

VYci1oBue miiaBaHus Te

3AKOHBI COXPAHEHNA B MEXAHUKE

NMiynbsc MaTepuanbHONU TOUKU:

p=mv

NMritynbec cucTeMsl Teir:

- -

P =01 +p2+

3aKOH U3MCHEHHUS U COXPAHEHHUS UMITYJIbCa:
B CO

- -

Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLlHAt+' .-

B MCO , ecnmn
Ap = A(p; +p+...) =0
, €CIn

- -

FlBHeu_lH + FZBHemH+- ..=0

PeaxTuBHOE NBMXEHUE

F
‘Gﬁ;{;ix‘

PaboTa cuibl Ha MaJIOM NEpPEeMEIICHUH:

;1:|13'|-|iﬁ.f'|-+:05 a=F, - Ax




1.4.5

a F

D
MoIHOCTh CHUIBL:

€CIIH 32 BpeMs
At

pa60Ta CHJIBI H3BMCHACTCA Ha , TO MOIITHOCTH CUJIBI

Ad
P=— =F-p-cosa
ﬂf Ar—

1.4.6

Kunernueckas sHeprusi MaTepUabHON TOYKH:
E mv p

M2 2m
3aKOH U3MEHEHHUSI KHHETUYECKOW SHEPTUU CUCTEMBI

MatepuainbHbix Touek: B UCO AExkun = A1 + A2 + ...

1.4.7

IloteHnnuanbpHas SHEPIui:
JJI1 TIOTCHIHAJIBHBIX CHJI

Ay = E1n0TeHu - E2n0TeHu_= AEHOTeHu

HOTGHHI/IaJIBHaSI OHEPTUAa MaTepI/IaHBHOfI TOYKHU B OAHOPOJHOM
TI0JIC TAXKECTU!

EHOTeHu = mgh

[oTeHnuanbHast SHEPTHs YIPYro 1ehOpMUPOBAHHOTO TeNa:

kx?
EHOTeHu = T

1.4.8

3aK0H U3MEHEHUS U COXpaHCHHA MEXAHUYECKOU OHCPI'UH:
Euex = Exim * Enorern
B IICO AEyex = Agcex menoresn. cun,
B IICO AE,x = 0, eClIH Azcex menoresn. cax = 0




1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI
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l'apmonunueckue KoJieOaHus MaTepUaIbHON TOYKH.
Ammuuryna u ¢asa konedbannii. Kunematuueckoe onvcanue:
a(f) = Asin( @t +0, ).
U () =x/.
ald=(v,),=—ax(d) =a +o'x=0,
/1€ X - CMEIICHHUE U3 PAaBHOBECHSI.
JIlnHamMuyeckoe OnucaHue:

ma, = —kx,

rac

k =mw

. OTO 3HAYUT, YTO
E, = —kx.

3HCpFeTI/I‘ICCKOG OIIMCaHHUC (SaKOH COXpPAaHCHUA MEXaHHUYECKOM

SHEPTUN):

-

mu‘+£_1m;jm_ﬁcd _

2 2 2 2

CBsi3p aMIUIUTYZbl KOJI€OAHMM CMEUIEHHsS MaTepHalbHOU

TOYKH C aMIUTHTYIaMU KoJieOaHUi €€ CKOPOCTH U YCKOPCHHUS :

U =0, @ =04

1.5.2

[lepuon u yactora KosnebaHmi:

Ileprog Mamnbix CBOOOTHBIX KOJEOAHWN MATEeMATHYECKOTO

MasATHHKA:

T=21\{I
E

[lepuoxa cBOOGOIHBIX KOeOaHUH MPY>KUHHOTO MAsITHUKA:

m
T=2m|—

k




1.5.3

Breinyxnennsie konebanus. Pesonanc. PesonancHas kpuas
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[lonepeunsie u IIPOJIOJIbHBIE BOJIHBI. CkopocTb

pacnpoCTpaHEeHUs U JJIMHA BOJIHBIL:

v
A=vl =—
v

WuTepdepennus u nudpakuys BoIH

1.55

3Byk. CKOpOCTb 3ByKa

MOJIEKYJISAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHASA ®U3UKA

211

Mopenu cTpoeHus Ta30B, XUAKOCTEH W TBEPHBIX Ten. IlycTh
TepMoAMHAMUYecKass cucrema (Teno) coctour u3 N
OJTMHAKOBBIX MOJIEKYIT. Torma KoJIM4ecTBO BEIIEeCTBA

N m

vV=—=
Ny

rac
Ny

— 4ucI0 ABOTajpo, m — Macca CUCTEMBI (Tena),

U

— MOJIIpHas Macca BCUICCTBA

212

TemmmoBoe ABMKCHUC aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

B3aHMOI[eI>'ICTBPIe qacCTull BEUICCTBA

214

Huddysus. bpoyHoBckoe nBrxkeHNE

2.15

Monens uneaapaoro raza B MKT

2.1.6

CBs3b MEXKIY AaBJICHUEM U CPEIHEU KMHETHUYECKOW SHEprueiu
MOCTYIATEILHOTO TEIJIOBOTO JABMKCHHUS MOJICKYJ WIEaTbHOTO

rasa (ocHoBHoe ypaBHeHre MKT):

1 (me*) 2 —
p=-mgw'=n |2 |=n-g__
L2 3 :

rae m(0 — Macca OTHON MOJIEKYJIbI,

N
"=y




- KOHIOCHTpAaus MOJICKYJI

2.1.7 AbcomoTHas Temmiepatypa: T =t +273K

CBs3b TEMIIEpATYpPHI Ta3a CO CPENHEN KMHETUYECKOW dHEpruei

MOCTYIATCJIbHOT'O TCIUIOBOT'O ABUXKCHUA €TI0 MOJICKYIT:

5

mgy
2

2.18 P

moCT

kT

——

|

2.19 VYpaBuenue p = nkT

Moenb neanbLHOIo ra3a B TCPMOAUHAMHKE:

| VpaBHeHHe MeHremeera — KianeHpora
| BEIpesKeHH e U1 BHYTPeHHEH SHEePIHH

VpaBHeHNe MeHueneea — KramefipoHa (IpHMeHHM

3aIIICH):
oV =""RT =vRT =NkT, p=PRL
2.1.10 H H

BripaxeHIle 11 BHyTpeHHell 3HepITIl 0HOATOMHOTO |

rasa (IpIMeHIMbIe (POPMET 3aIIIICH):

L‘=%vRT=%McT = iERT=w;-uir=%prf

2L

3aKoH ,HaJ'IBTOHa JJIA JaBJICHHA CMCCH Pa3pCiKCHHBIX I'a30B:

2.1.11 p=py + pat..

N3omporieccsl B pa3peXeHHOM ra3e C IMOCTOSHHBIM YHCIIOM

211 MoJieKys N (C OCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

nzotepma (T = const): pV = const ,

nzoxopa (V = const):




1%
— = const
T cons

n3obapa (p = const):

= const

N <

I'padmyeckoe npencrarienue uzomnporecco Ha pV-, pT-u VT-
arpaMMax.

OO0BeIMHEHHBII Fa30BbIA 3aK0H:
%

p
— = const
T

JJI1 ITIOCTOAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HaCBIH_[eHHHe U  HCHACBIIICHHBLIC  IIaphbl. KagecTBennas

3aBUCUMOCTDL IIJIOTHOCTHU W JABJICHHA HACBINICHHOT'O I1apa OT

2113 TEMIIEpaTypbl, UX HE3aBUCHUMOCTb OT 00BEMa HACHIIICHHOTO
napa
Biiaxxnocts Bo3yxa.
OTHOcHTENbHAS BIAXKHOCTb:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHacmLunapa (T) pl—[acmmnapa (T)
2115 N3meHeHne arperaTHbIX COCTOSIHMM BEIIECTBA: HUCIIAPEHHUE U
o KOHJICHCAIHS, KUTICHHUE KUIKOCTH
V3meHeHHe arperaTHbIX COCTOSIHUN BeIIeCcTBa: IUIABJICHHE W
2.1.16
KpHUCTaJTU3aIUs
2.1.17 IIpeoOpa3oBanue 3Hepruu B (ha30BbIX MEpexoaax
2.2 TEPMOJAMNHAMUKA
2.2.1 TerutoBoe paBHOBECHE B TEMIIEpaTypa
2.2.2 BHyTpeHnHss sHeprus
Temonepenaua kak crocod M3MEHEHUs BHYTPEHHEH 3HEpPruu
2.2.3 6e3 cosepiieHus: pa®oTbl. KOHBEKIMSA, TEIUIONPOBOIHOCTD,

HU3JTy4YCHUC

224

KomnyecTBO TEIIIOTHI.




VY nenbHast TEMI0EMKOCTD BEIIECTBA C:

Q = cmAT

2.2.5

VYaenbHas TeruioTa mapoodpaszoBanus L: Q = Lm.
VY nenbHas TeoTa IIaBiIeHus A O = Am.

VY nenpHas TemIoTa cropaHus Tormiuea q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEpMOJIUHAMHUKE:

A =pAV

Beruncnenne pabotsl 1o rpaduky nporecca Ha pV-auarpaMme

2.2.7

2.2.8

IlepBblil 3aKOH TEPMOAVMHAMUKH :
Q12 = AUsp + A1 = (U2 —Uy) + Ay

Anna0ara:
Q12 =0= Ay, = (U; — Uz) = AUy,

Bropoii 3akoH Tepmonnnamuku. HeoOpaTtumble nporeccs

2.2.9

[Tpunmne! neiictus TermnoBbix MamuH. KIT/I:

A4 0 _|QXM|:1_|Q:LM|

33 UHER _ SCHarp
0

n= =5

QE.‘!I‘F Harp U Harp

2.2.10

Maxkcumansnoe 3Hadenue KIT. [ukn Kapno:

A T,

Harp

T,

uarp Imm

=1 Zxn

max N = Ny =

2.2.11

VYpaBHEeHHE TETIOBOTO OaaHca:

Q1+Q2+Q3+=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE I10JIE




3.11

DJIeKTpU3alusa Tell U €€ MPOSIBICHUS. DJNEKTPUUECKUN 3apsii.

JIBa Buga 3apsima. DIEeMEHTapHBIA AJIEKTPUUECKHM 3apsi.

3aKOH COXpaHEHHS HIEKTPUIECKOT0 3apsiia

3.1.2

B3aumopeiictBue 3apsiioB. Toueunsie 3apsiabl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBC C ,Z[HBHCKTpH‘-IGCKOﬁ

MMPOHUITACMOCTBIO

1 _|‘?1|"‘?1

F= k|‘?1|' |f]: _ I
g 4neg, 1~

3.13

OnekTtpuueckoe mone. Ero pgeiictBue Ha

3apsabl

SJICKTPHUYCCKUC

3.14

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

>

N F

QHpoﬁﬂbIﬁ

Ilone Toueunoro 3apsaa:

OAHOPOJHOC IT0JIC:

E = const.

KapTtuns! nMHMN HaNPsHKEHHOCTH ATUX TOJIEH

3.15

HOTCHI_[I/IaJ'IBHOCTB QJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3HoCTh MOTEHIIMANIOB 1 HANIPSIKEHUE:
A1z = q(¢h1 — ¢2) = —qA¢p = qU.

IloTenunanbHast SHEPTIU: 3apsaa B 3JICKTPOCTATUICCKOM IIOJIC:

W =q¢




HOTGHI_[I/IEUI QJICKTPOCTATUYCCKOI'O IMOJIA:

¢_K
q

CBsi3p HaNpPsDKEHHOCTU MOJIE U PA3HOCTU NOTEHLUAIOB IS

OJTHOPOJHOTO AeKkTpocTatndeckoro moyst: U = Ed

3.1.6

[IpuHIMI Cyneprno3uIUK dIEKTPUUECKUX MOJIEH:

E=E1+E2+,¢ = ¢1+¢)2+

3.1.7

HpOBO)IHI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.
VcaoBue PaBHOBCCHA 3apsA10B: BHYTPU IIPOBOAHHUKA
Et=0

y BHYTPH U HAa TIOBEPXHOCTHU ITPOBOJHUKA P = const

3.1.8

I[I/ISJ'ICKTpI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC. I[I/ISJICKTpI/I‘-ICCKaSI

NMPOHUIIAaCMOCTb BCIICCTBA €

3.19

Konnencatop. DneKTpo€MKOCTh KOHJIEHCATOpa!

q
C=—
U

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOpa:

£g0S

= d =gC0

3.1.10

HapaJ'IJ'ICJ'IBHOC COCANHCHUC KOHACHCATOPOB:

q= q1+q2+""U1 = UZ =--'rCnapaJm_C1+C2+-"

IlocaenoBaTeabHOE COSAMHEHNIE KOHACHCATOPOB:

11 1
U=Ui+Uz...q1=02=... =otote
nmocna




3.1.11

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa:

U CuU? 2
2 2 2C

3.2

3AKOHbI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:
7-2q
At Ars0

TTocTostHHEINA TOK: I = const

Jns mocrossHHOTO TOKA = It

3.2.2

VYcoBus CyLECTBOBaHUS 3JEKTPUUECKOT0 TOKaA.
Hanpspxkenune U u DJ1C E

3.2.3

3akon OMa JuIsl yyacTKa Lenu:

I_U
"R

3.24

DnexTpuueckoe CONPOTUBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIIEHUSI OJHOPOJHOTIO MPOBOJHUKA OT €ro JUIMHBI U

cedeHHs. Y JeIbHOE CONIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.25

Hcrounnku Toka. 3JC uCTOYHMKA TOKA:

ACTOpOHHHXCI/IJI

q

E =

BHyTpeHHee conpoTuBiIeHNEe HCTOYHHKA TOKA

3.2.6

3akon OMa aJi OJTHOW (3aMKHYTOM) 3ekTpuyeckoil nenu: E

=]R + Ir, oTkyna




[apannenbHoe coeMHEHHE TPOBOJHUKOB:
I=11+12+..,Ul=U2=.,

1 1 4 1 4
Rnapaml Rl RZ -
3.2.7
[locnenoBarenbHOE COEIMHEHUE POBOIHUKOB!
U=Ul+U2+..,11=12=.,
RHOCJI = R1 + R2+ .
Pabota anmexTpuueckoro Toka: A = [Ut.
3akoH J[xoyns — Jlenna:
Q = I?Rt
3.2.8
Ha pesucrope
U2
R:Q=A =12Rt=IUt=7t
MOUIHOCTB AAEKTPUIECKOTO TOKA:
A4 .
P=— =1IU
Af {40
TemuioBast MOLIHOCTD, BBIJIEIsiEMasi HA PE3UCTOPE:
2 U
P=I'R=—=JU
3.2.9 R
MOIHOCTh NCTOYHHMKA TOKA:
A4
CT. CHID _
t Ar—sd]
CBOOO/MHBIE ~ HOCHUTENH  JJEKTPUYECKHX  3apsjioB B
3.2.10 IIPOBOAHMKAX.  MeXaHu3Mbl  NPOBOJUMOCTH  TBEPIBIX

MCTAJUIOB, pPAaCTBOPOB U PpPaCIlJIaBOB 3JICKTPOJMUTOB, Ia30B.




[TonynpoBoanuku. [1osynpoBOAHUKOBBIN U0

3.3 MAI'HUTHOE I1OJIE
MexaHn4eckoe B3aUMOJIEMCTBUE MAarHUTOB. MarHuTHoe mouie.
Bektop ™MarnutHOM wuHAYKUMU. [IpuHUUMN Ccynepno3uuu
MAarHUTHBIX MOJICH:
331 B =B, + By,+...
Jluaun  uWHAYKOMKA MarHuTHOro mnoss. KapTtuHa nuHMA
WHIYKITUU MAarHUTHOTO TIOJIST MOJIOCOBOTO "
MMOAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE I10Jie MPOBOJHUKA C TOKOM.
332 Kaptuna nuHMi WHAYKIUU MArHUTHOTO TOJS JUTMHHOTO
o MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O MPOBOAHUKA,
KaTYyUIKA C TOKOM
Cuna Amriepa, e€ HanpaBJICHUE U BEJIMYMHA!
F, = IBlsina
3.3.3 |, /e o — yroj Mexay HalpaBjIe€HUEM MTPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, €€ HalrpaBJIEHNE U BEJINYHMHA:
Fnop =1 q | vBsina
T/I€ 0. — YTOJl MEXAY BEKTOpaMHU
v
3.34
u
B
. JIBW>KeHHME 3apsOKEHHOM YacTHIBI B OJHOPOAHOM MarHUTHOM
rnoJie
3.4 OJIEKTPOMAI'HUTHAA NHAYKIIA
[ToTok BekTOpa MAarHUTHON UHIYKIIUU:
3.4.1 ® = B, S = BScosa




3.4.2

SABnenue snexkTpoMaruutHoM HHAYKIMKU. DJC nHaykuuu

3.4.3

3aKoH SHCKTpOMaFHHTHOﬁ HHAYKIUN CDapa;:(esI:

AD
E = =@

Af—

344

{3 'Jr'

\r

( - =d)

O/1C uHAyKIMY B IPSIMOM IIPOBOJIHUKE JITMHOM 1,

ABMIKYIIEMCA CO CKOPOCTBIO

(vl)
B OJTHOPOJIHOM MarHUTHOM MoJie B:
| E; 1= Blvcosa

, TJIe 0L — yroJI MeXay BeKTopoM B 1 Hopmalibio

-

n

K IJIOCKOCTH, B KOTOPOH! JIexkKaT BEKTOPBI

-
-

lnv

; €CITH

v




TO
| E; |= Blv

345

[IpaBuiio Jlenua

3.4.6

I/IHIIYKTI/IBHOCTL .

, umun @ = LI
Camounnykuus. IC caMOMHIYKITUU:

AT
E,.J:—L—L =L,
Atly

3.4.7

9Hepr1/15[ MAarguTHOTI'O ITOJIA KaTYHIKHW C TOKOM:

W_L12
L=

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 11 BOJIHBI

3.5.1

Konebarenbupiit koHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHbIE

KOHe6aHI/Iﬂ B HACAJIbHOM KOJI66aTeJII>HOM KOHType:
[ q(t) =g, sin( oot +p)

]fff] =g, = 0 cos( @ +@y ) =1, cos( ot +y)
®opmyna ToMcoHa:

T =2nVLC

, OTKyZa




CBsi3b aMIUIMTY/IBI 3apsijia KOHJAEHCATOPA C aMITUTYO0W CHIIBI
TOKa TpU CBOOOAHBIX JJIEKTPOMATHUTHBIX KOJICOAHUSX B

nacaaibHOM K0JIeOaTEIIEHOM KOHTYpPEC:

gm:—

L)

3aKoH COXpaHCHHA OHCPIruru B HACAJIBHOM KoJIe0aTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BriHyX1€eHHBIE 3JIEKTPOMAarHUTHBIE KosieOaHus. Pezonanc
[lepemennsiii Tok. IIpousBonacTBo, mepenadya u norpebiaeHUe
JJIEKTPUYECKON SHEPTUU
354 . . . .
cus LIt CcU” Li*
+ = e = MEE = const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe:
3.55 -
E1lBlc
356 [xana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpssMosMHETHOE pPaACIpPOCTPAaHEHUE CBETA B  OJHOPOJHOU
cpene. Todeunslit uctouHukK. Jyd cera
3aKOHBI OTPAKEHUS CBETA.
a=pf
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n300pa’keHMii B INIOCKOM 3epKajie
3aKOHBI PEJIOMJICHHSI CBETA.
3.6.4

HpeJ'IOMJ'IeHI/Ie CBCTa:

nysina = n,sinf.




AOCOIIOTHBIN ITOKa3aTelb IMPECIOMIICHUA

C
Nagec = ;

OTHOCUTENBHBIN MTOKA3aTENb MPETOMICHHUS:
np 1

nOTH
1 D2

Xop Jiydeil B mpu3Mme.
\"1 = \"2 u H].}'l = Hz}.l
CooTHOLIEHHE YacTOT M COOTHOLIEHHWE JUIMH BOJIH TIpHU

Mepexo/ie MOHOXPOMATHUECKOI0 CBETA Yepe3 IpaHulIly pasjiena

JABYX OIITHYCCKUX CPCI:

H,<hn, 1,
Oy “
3.6.5 [TostHOE BHYTpEHHEE OTPAKEHKE.
IIpenenbHbIiA yroi MOJHOrO BHYTPEHHETO OTPasKEHUS:
, 1 np
Sinay, = =—
Notu ny
Cobuparonue W pacceuBarollye JUH3bI. TOHKas JIMH3A.
DOKYyCHOE PACCTOAHUE U ONTUYECKAs CUJIa TOHKOW JIMH3BI:
3.6.6 D !
o F
®opMyIia TOHKON JTUH3BI:
3.6.7 1 1 1
—_—t ===
d f F




VBenuueHue, JapacMoe JIMH30M:
h 1f1
d

F\ h
f

o

B ciyuae paccenBaroniei 1IMH3bI:

3.6.8

DO0=F =

0,

o h 1fl 1

H d

XoJ dy4a, MPOIIEAIIETO JUH3Y NOJ MPOU3BOJIBHBIM YIJIOM K
e¢ rmaBHOM ontudyeckoi ocu. I[locTpoenne u300paskeHUHA
TOYKM U OTpe3Ka MPsMOH B COOMPAIOUIMX M PACCEUBAIOIINX

JIMH3aX U UX CUCTCEMax

3.6.9

doroanmapaT Kak onTHYeCKUi mpudop. I'1a3 kak onTuueckas

CUCTEMA

3.6.

WNnurtepdepennus cBera. KorepeHTHbIE HUCTOYHUKH. Y CIOBHS
Ha0II01eHUs MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHUHE OT  JBYX  CHH(a3HbIX

KOTCPCHTHBIX UCTOYHUKOB:

MaKCIIMyMBEI — A=2m—, m=0,+1,+£2 +3

vl
MITHIIMYMBI — A= 2m+1_];, m=0+1+£2 £3 _

Y




Hudpakaus cBera. [udpaknumonnas pemeérka. YcioBHe
Ha6J'IIOI[€HI/I$I TJIaBHBIX MaKCHUMYMOB npu HOpMAaJIbHOM
MaJeHIH MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJIHBI A Ha

peméTKky ¢ mepuoaom d:

3.6.11
dsing,, =miA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucniepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIN3M
411 I'umore3a M. ITnanka o kBantax. ®opmymna [Inanka: E = hv
®otoHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbe ¢poToHa:
_E _h h
P=C=C "2
4.1.3 ®otorddext. OnbiTel A.I'. Ctonerosa. 3akoHbl poTodddexra
VYpaBuenue DiiHireiiHa 111 poTorddexTa:
E(IJOTOHa = ABbIxoja + EKHHTYLCLX’
rue,
hc
E¢0T0Ha =hv = 71
4.1.4
2 B hc
BBIX = Noyp = 5—
oa KD /-le
mvzmax

Exuumax = 2 = eUsyy




JlaBineHue cBerta.

4.1.5 JlaBeHHEe CBETa Ha MOJHOCTHIO OTPAKAIOLIYI0 TOBEPXHOCTD U
Ha MOJIHOCTHIO MOMIOLIAOIIYI0O TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [TnaneTapHas Mmomenp aroma
[Moctrymater Bopa. M3mydenune u moriomieHne (OTOHOB IMPHU
Iepexo0/ie aTOMa C OJJHOTO YPOBHS YHEPIHU Ha JAPYroi:
he
422 ;jvﬂ'”? = " = |EH _EHJ
Y
JIuHeiyaThie CIEKTPHI.
CriekTp ypOBHEM SHEPruu aToMa BOJI0pOAa:
—13,63B
E =——— n=123 _.
ne
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyknonnass monens sanpa ['eiizenOepra — lBanenko. 3apsn
o anpa. MaccoBoe uucio aapa. M3otomnst
PannoakTMBHOCTS.
Anbda-pacnan:
A A4 4
ZX—75Y+3He
bera-pacnan.
DNEeKTPOHHBIN B-pacna;
4.3.2 N N 0
FX—= Y+ je+v,
ITo3utpoHnHsIit B-pacnan:
A A 0=, .,
sX—= Y + e+ v,
lNamMmma-uznydyenue
3aKoH paJiMOAaKTUBHOTIO pacnaja:
-t




[Tycth m — Macca paainoakTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy*2T

4.3.4

SAnepusle peakuuu. JleseHre U CUHTE3 sAEp
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