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HNHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHMUS
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denepanbHas paboyas nporpamma 1no ydeoHomy npeamery «®dusukay (yriayOsiéHHbIN
ypoBeHb)  (mpeameTHas — obnacTb  «EcTecTBeHHO-HaydHble  NPEAMETHI»)  BKIKOYAET
HNOSICHUTENIbHYIO 3aIllUCKy, COJepXKaHHe OOy4YeHMs], IUIaHHUpPyEeMble pe3yJbTaTbl OCBOEHUS
IpOrpaMMsbl MO0 (hU3UKE, TEMATHUECKOE IUTAHUPOBAHUE.

[TosicHuTenbHas 3amucKka OTpa)kaeT OOIIME LEeNW M 3aJaud (PU3MKH, XapaKTEPUCTUKY
NICUXOJOTMYECKUX TMPEANOCHUIOK K €€ M3y4eHHI0 OOydYaloIMMHCS, MECTO B CTPYKType
y4eOHOro IUIaHa, a TakKe MOJAXOJbl K OTOOpY COJIEp:KaHMs, K ONPEAENICHUIO IIAHUPYEMBbIX
pE3yJIbTATOB.

ConepxaHue 00OydeHHUs pacKpbIBA€T COJEpKaTElIbHbIE JUHUHM, KOTOPBIE MPEAararoTcs
JUIs 00513aTEIBHOI0 U3yUEHHS B KaKJIOM KJIacCe Ha YPOBHE CPEIHET0 001Iero oopa3oBaHusl.

[Inanupyemble pe3ynbTaThl OCBOEHHS MPOrpaMMBbl MO (PU3HMKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeMETHbIE pe3yNbTaThl 3a BeCh IEpHOJ]] OOydeHUs Ha YPOBHE CpeIHEro OoOIIero
0o0pa30oBaHus, a TAaKXKe MPeJAMETHBIE JOCTIXKEHUS 00yUaroerocs 3a Kbl o1 00ydeHusl.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cCpelHero obmiero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHOW 0Opa3oBaTENbHON
nporpammel, mpeactaBieHHbIXx B ®I'OC COO, a Takxke ¢ yuétoM QenepanbHON paboueit
nporpamMMbl BocnuTanus ¥ KoHuenuuu mnpenonaBanusi ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHbIX oOpranuzanusix Poccuiickoit ®enepauuu, peanu3yronMX OCHOBHbBIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

[Iporpamma mno ¢u3uke omnpenenser o0sg3aTeIbHOE MNPEIMETHOE COJACp)KaHHE,
yCTaHABJIMBAECT PEKOMEHIYEeMYIO IMOCIEA0BATEIbHOCTh M3YUYCHHS] TEM U pa3/esioB yueOHOro
npeaMeTra ¢ y4€TOM MEXKIPEAMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€i, JIOTMKH Yy4eOHOro
mpoliecca, BO3pPAacCTHBIX OcCOOeHHOcTel oOyuwatommxcs. [Iporpamma mno Qusuke naér
NpEJCTaBIEHUE O IEJISAX, COAEeP)KaHNM, O0Iel cTpaTerun o0yueHus, BOCIUTAHUS U Pa3BUTHUS
00y4JarIuXcsl CpesIcTBaMU yaeOHOTo npeameTa «Dusnkay Ha yriayOonéHHOM ypOBHE.

Nzydyenne kypca ¢uU3MKM YIIIyOJIEHHOTO YpOBHS TO3BOJISIET peanu30BaTh 3aJauud
npodeccuoHaNbHOW OpPUEHTALMM, HAMPABIECHO Ha CO3JaHHe YCIOBUM ISl MPOSBIICHUS CBOMX
UHTEJJIEKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH KaXXIbIM OOYy4YaloIUMCS, KOTOpbIE
HEOOXOJMMBbI Il MPOJOJDKEHUsT 00pa3oBaHHMS B OpraHu3alusx MNpodecCHOHATHBOTO
o0pa3oBaHus MO Pa3TUuYHBIM (U3NKO -TEXHUYECKUM H
UHKEHEPHBIM CIEIMAIbHOCTSIM.

B mporpamme mo ¢usuke onpenensroTcs IUIaHUPYyEMbIe pe3yJbTaThl OCBOCHHS Kypca
¢u3uKK HA ypOBHE CpeHEro 00iero oopa3oBaHus: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha yriayOnéHHoM ypoBHe). HaydHo -MeTononormdyeckoin
OCHOBOW ISl pa3pabOTKu TpeOOBaHUI K JIMYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pe3yabpTaTaM 00YyYaroIMuXCsi, OCBOMBIIMX MPOrpaMMy MO (HU3UKE Ha YPOBHE CPEIHEro 00IIero
0o0pa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SIBISIETCSI CHCTEMHO-AESITENIbHOCTHBIN MOAXOI.



[Tporpamma o gu3uKe BKIIOYAET:

IUIAHUPYEMBIE PEe3yJIbTaThl OCBOEHUS Kypca (U3MKM Ha YriayOlIEHHOM YPOBHE, B TOM
YHCJIe IPEIMETHBIE pe3yIbTaThl 00yUEeHHUS;

cozepkanue yueOHoro npeamera «Puznkay;

TEMaTUYECKOE IJIAHUPOBAHUE T10 F0/1aM 00yUYEHUS.

[Iporpamma mo ¢u3uke uUMeeT NPUMEPHBIH XapakTep U MOXKET ObITh HCIIOIb30BAaHA
yUuTeNIIMU (U3KUKH JUI COCTABICHUS CBOMX PabOUUX MPOrpaMMm.

[Iporpamma 1o ¢Qu3MKe HE CKOBBIBAET TBOPYECKYIO MHUILMATHUBY YUMTEIEH W
IPEJOCTaBISIET BO3MOXHOCTH JJIsl pealu3allid pasiIMYHbIX METOAMYECKUX IOJXOA0B K
IPEeNoIaBaHuI0 (PU3UKU Ha YIIIyOJEHHOM ypOBHE IpPH YCIOBUU COXpPAaHEHMs 00s3aTelbHOMN
YacTH COoAepKaHUs Kypca.

dusnka kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJAbI, BBICTYNAas B KadyecTBE
y4eOHOro mnpeaMera B MIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHA 00
okpyxaromemM mupe. LkonbHbI Kypc (U3MKH - cHCTeMOOOpa3ylOImMi JUIsl €CTeCTBEHHO-
HaY4YHBIX y4EOHBIX MPEIMETOB, MOCKOJIbKY (hU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U
SBJICHUHM, W3y4aeMbIX XHMHUEH, Ouonoruel, ¢usnueckoir reorpadueii W acTpoHOMHEH.
Hcnonp3oBaHre M aKTMBHOE NIpUMEHEHHE (U3NYECKUX 3HAHUN OINpeNeausio XapakTep u
OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHMH B cdepe dHEPreTUKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCa, TOJY4YEHHUS HOBBIX MaTepHalloB C 3aJaHHbBIMU CcBOMcTBaMu. W3yuenue ¢usuku
BHOCUT OCHOBHOH BKJIaJ B (OpPMUPOBAHHE €CTECTBEHHO-HAy4YHOM KApTUHBI MHUpa
oOyuaromierocsi, B (OpMHUpPOBAaHHME YMEHHMI NPUMEHATh HAy4YHBIH METOJ TO3HAHUS MpU
BBITIOJTHEHUU UMH YYEOHBIX UCCIIE0BAHUM.

B ocHoBy kypca ¢u3nKu Ha YPOBHE CPEIHETO OOIIEeTo 00pa30BaHUs MOJIOXKEH Pl UICH,
KOTOpbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIBI €0 TOCTPOCHHUS.

Hoen yenocmnocmu. B cOOTBETCTBHH C HEHl KypC SIBISICTCS JIOTHYSCKH 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepHall U3 BCEX pa3/iejoB GU3HMKH, BKIIOUAET KaK BOMPOCHI KIIACCUYECKOH, TaK
Y COBPEMEHHOM (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Mmarepuan Kypca (pu3uku oObeIUHEH
BOKpYTI (u3nyeckux Teopuil. BenymuMm B Kypce siBasieTcss (OpMUPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELLIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanmzanys Tmpennojaraet — HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3NYECKOW HAayKH, OCMBICICHHE CBSI3M Pa3BUTUS (PU3UKU C
pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMH M 3KOJIOTHUYECKUMHU
npobIeMaMu.

Hoea npuxnaounon nanpaenennocmu. Kypc ¢usuku yriyOn€HHOTO ypOBHS
NpPEAIoaraéT 3HAaKOMCTBO C IIMPOKMM KPYroM TEXHHUYECKMX UM  TEXHOJOTMYECKHX
NPWJIOKEHUH M3YyUYEHHBIX TEOpU M 3aKOHOB. IIpu 3TOM paccMmaTpuBarOTCs Ha YPOBHE OOIIMX
IPEJICTABICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesn »skonocuzayuu peanusyercs MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEpXKaHUS,
MOCBSIIEHHBIX SKOJOTHYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTHH, & TAaKXKe 00CYXICHUS MPOoOJIeM palroOHATBHOTO MPUPOAONOIB30BaAHUS
Y 3KOJIOTUYECKON 0€30MacHOCTH.



OcBoeHue coepxkaHus MPOrpamMmbl MO PU3UKE JOJKHO OBITH MOCTPOEHO HAa MPUHIUIIAX
CUCTEMHO-JIESTEILHOCTHOTO Noaxoaa. Jns (u3uku peanusanus STUX MPUHIUIIOB Oa3upyercs
Ha MCIOJIb30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JIeUCTBYIOMIETro (pakTopa
yueOHoro mpouecca. g yriyOn€HHOro YypoBHS - 3TO CHCTEMa CaMOCTOSITEIbHOIO
YUYEHUYECKOTO 3KCIEPUMEHTAa, BKJIIOYAIOUIET0 (PPOHTAIBHBIE YYEHMYECKHE OIBIThI IPU
U3y4YeHHH HOBOIO MaTepHualia, JlabopaTopHble pabOThl M paboThl npakTukyma. llpu 3ToM
BO3MO>KHBI JIBa cr1oco0a peanu3anuu (pU3sn4eckoro npakTukyma. B nepBom ciayyae mpakTUKyM
IPOBOAMUTCS JINOO B KOHIIE MOJyroAuil. Bropoil criocod - 310 uHTerpanus padboT npakTUKyMa B
CHUCTEMY J1Ta0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOASTCS B IMpoOIleCCe M3YUCHUs paszjena (TeMBbI).
[Tpu sToM mox paboTamu MpakTUKyMa MOHUMAETCS CaMOCTOSATEIBLHOE UCCIIeIOBaHuE, KOTOPOe
MPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBoil HHCTPYKIUH.

B nporpamme no ¢usnke cuctemMa y4eHHYECKOTO IKCIIEPUMEHTA, 1Ta00paTOPHBIX paboT U
NpaKTUKyMa TMPEACTaBICHAa €IWHBIM IepeyHeM. BpiOOp TeMaTUKU [ 3TUX BHJIOB
YYEHUYECKUX TPAKTUYECKUX padOT OCYIIECTBISETCS YYaCTHUKaAMU 00pa30oBaTEIbHOTO
npolecca MCXoAs M3 OCOOCHHOCTEH MOYypOYHOTO IUIAHUPOBAHMS M OCHAIleHHUS KaOuHeTa
¢uzuku. Ilpu sToM obecneunBaeTcsi OBIAJEHUE OOYYAIOIIMMUCA YMEHUSIMU IPOBOJIUTH
OpsiMble M KOCBEHHbIE HM3MEPEHMsI, MCCIIEOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OMBITOB IO IIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHME yAeNseTcsl pelIeHUI0 pacyETHBIX U KauyeCTBEHHBIX 3a1ad. [Ipu aTom
JUISL pacyETHBIX 3aJ1ay MPUOPUTETOM SBJIIOTCS 3a/laydl C SBHO 33/J1aHHOM M HESABHO 3aJaHHOU
(bu3nyecKoi MOJENbIO, MO3BOJSIONINE MPUMEHATh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3jiesia Kypca, Tak U MHTETpUpYs NIPUMEHEHHE 3HAHWM U3 pa3HbIX pas3nenoB. Jlus
KayeCTBEHHBIX 3aJa4y IPHOPUTETOM SBIIOTCA 3aJaHUsl Ha OObSICHEHUe/NpeJCcKa3aHue
npoTeKaHust (PU3NYECKUX SIBJICHUA U MPOILIECCOB B OKPYKAIOIICH KU3HH, TpeOyrolie BrIOopa
¢du3nUecKoit MOJeNU AJIsi CUTYallMH IPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootrBerctBUu ¢ TpeboBanusiMu DPIOC COO k MarepualbHO-TEXHHUYECKOMY
o0ecrnieueHnI0 y4eOHOro rnporuecca Kype (pu3uku yriayOn€HHOTO YpOBHS Ha YPOBHE CPETHETO
oOuiero o0pa3oBaHUs JOKEH M3ydaTbCs B YCIOBUAX IMPEAMETHOro kaOuHeTa. B kaOunere
bu3UMKM JODKHO OBITh HE0OXOoAuMoe J1abopaTopHOE OOOpYyJOBaHUE ISl  BBIMOJHEHUS
yKa3aHHbIX B MporpaMme Mo (U3MKE YUYEHHYECKUX OIBITOB, JJAOOPATOPHBIX padboOT U padboT
MPAKTUKyMa, a TAK)Ke JJEMOHCTPALIMOHHOE 000pyOBaHHE.

JlemoHcTpanmoHHoe o6opynoBaHue (HopMHUpyeTCsT B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHOWU JOCTATOYHOCTH U OOECIIEYMBAET MMOCTAHOBKY MEPEUUCIECHHBIX B IPOrpamMMme 1o
¢u3nKe KIIOYEBBIX IAEMOHCTpAIM JJIS MCCIIEJOBAHUS H3Y4aeMbIX SBJICHHH M TMPOILECCOB,
SMIMPUYECKHUX U (PyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlabopatopHoe o0opyJoBaHHE ISl YYEHUUECKUX MPaKTUYECKUX paboT (opMupyercs B
BUJIE TEMAaTHYECKHX KOMILJIEKTOB M 00OecreyuBaeTcsi B pacué€re OJHOro KOMILJIEKTa Ha ABYX
oOyuaromuxcsi. TemMaTHyeckue KOMILIEKThI J1ab0paTopHOro 0O0OpYyAOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM MCIIOJIb30BAaHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaK¥kKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJI€ LU(DPOBBIX J1aOOPATOPUIA.



OCHOBHBIMHU LIETSIMU U3Y4YEHHSI PU3UKH B 00111EM 00pa30BaHUHU SBIISIOTCS:
(opMHpOBaHNE UHTEPECA U CTPEMIIEHHSI 00YUAIOIIUXCSl K HAYYHOMY M3YUYEHHUIO IPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJ€ I[IO3HaHWA U  (POPMHUPOBAHHE
UCCIIEIOBATEILCKOT0 OTHOIIEHUS K OKPY>KaIOIIUM SBJICHUSIM;

(GopMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3yjbTaTa M3y4YEHHUsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHHE YMEHUIN OOBSCHATH SIBIECHUS C UCIOJIBb30BaHUEM (U3NYECKUX 3HAHUU U
HaY4HBIX JJOKa3aTeJIbCTB;

(dopMHUpoOBaHUE MPEACTABICHUM O poiu (PU3MKHU I Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHil;

pa3BUTHE TMPEJCTaBICHUNH O BO3MOXKHBIX chepax Oyaymeld npodeccHoHATBHOM
NeSITEIbHOCTH, CBSI3aHHBIX C (DU3MKOW, MOJArOTOBKA K JajbHeWIIeMy OOYy4EeHHIO B 3TOM
HalpaBJIeHUU.

JlocTikeHue 3Tux Iieniell obecreunBaeTcs peUIeHHeM CIEAYIOLMX 3aaad B Ipolecce
U3y4eHus Kypca (pU3UKU Ha YPOBHE CPEHEro o0IIero o0pa3oBaHus:

npuoOpeTeHrne CUCTeMbl 3HaHUN 00 Oo0muX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOJAMHAMHKY, KBAHTOBYIO (PU3UKY
Y 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE yMEHUH MPUMEHATh TEOPETUYECKHE 3HAaHUSA I OOBSICHEHUS
(bu3nyecKkux SBJICHUN B MPUPOJAE W JUIS MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HU;

OCBOEHHE CIIOCOOOB PEILICHUs Pa3IUYHbIX 3aa4 C ABHO 3a/IaHHON (U3HUECKON MOJIENBIO,
3a1a4, MOJPa3syMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHHe (PU3MUECKOM MOJEIH, aJeKBAaTHOU
YCIIOBUSIM 3a/layy, B TOM YHCJIE 33]1a4 MHKEHEPHOTO XapaKTepa;

NOHMMaHHe (U3MUYECKUX OCHOB W NPUHIIMUIIOB JACHCTBHUS TEXHUYECKUX YCTPOMICTB H
TEXHOJIOTUYECKUX MPOILIECCOB, UX BIUSHUS Ha OKPY’KAIOLIYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSATEIBHOTO IJIAHUPOBAaHUSA M MPOBEACHUS (U3HUECKHX
HKCIIEPUMEHTOB, aHajdu3a W UHTEpIpeTaluyd HHPOpPMAlMU, OINpeAeNIeHUs JOCTOBEPHOCTU
NOJIyYE€HHOT'O PE3YJIbTaTa;

CO3JlaHHE YCJIOBMM IJI Pa3BUTHS YMEHUU IIPOEKTHO -MCCIIENOBATENIBCKOM, TBOPUYECKOU
NESATENBHOCTH;

pa3BUTHE HHTEpeca K cepaM NpodhecCHOHATBHOMN AeTeNbHOCTH, CBI3aHHON C (PU3UKOI.

B cootBerctBuu ¢ TpeboBanusiMu OI'OC COO yriyOn€HHBI YpOBEHb H3y4YeHUS
yuebHoro mnpenMera «®usuka» Ha YpOBHE cpeiHero oomero oOpa3oBaHMs BbIOMpaeTCs
00y4YaImUMHCS, TUIAHUPYIOUIUMH MPOJIOJDKEHNE 00pa3oBaHUs MO CHEIUAIBHOCTIM (U3HUKO-
TEXHUYECKOTO MPOPUIISL.

OO1iee 94nciIo 4acoB, PEKOMEHI0BAaHHBIX IS U3y4eHUs! GU3UKH (YriayOJIeHHBIH YPOBEHb)
- 120 yacos.

[Ipenmaraemsrii B mporpamme mo (u3uke mepedeHb JabOpaTOPHBIX W MPAKTHYECKUX
paloT sABNSETCSI PEKOMEHIOBAaHHBIM, YUUTENb JIeJaeT BEIOOp MPOBEACHHS Ja00paTOPHBIX padoT
¥ OMBITOB C YYETOM WHIMBUIYAIBHBIX 0COOEHHOCTEH 00yUYarommXxcsl.



B nporpamme no gu3suke npejiaraercsi pe3epB BpEMEHH, OTBOAMMBIA Ha BapUaTUBHYIO
4acTh NPOTPaMMBI, COJIEp)KaHHE KOTOpOM (opMHpYyeTCsl ydacTHUKaMH OOpa3oBaTEIbHOIO
nporecca. Jlrobas paboyas mporpamMma JOKHA TMOJHOCTHIO BKJIIOYATh B ce0sl cofeprKaHue
JTAHHOM TTpOrpaMMBbI IO (PUBHKE.



COJAEP)KAHUE OBYYEHUA

Paszpnen 1. HayuHblii MeTO NO3HAHUS NPUPOIBI

®dusuka - pyHAaMEHTANbHAs Hayka O mpupoje. HayuHblil MeTOJ MO3HAHUS U METO[BI
UCCIIeZIOBaHUS (PU3NYECKUX SBJICHUM.

OKCIEpUMEHT U TEOpHUsl B Mpolecce No3HaHus npuposl. Habmoaenue u s5KkCreprMeHT B
buzuke.

CrniocoObl n3MepeHust GU3NYECKUX BEJIUYMH (QHAJIOTOBBIE M IIU(PPOBBIE U3MEPUTENbHBIC
npuOOpBI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocTy u3mMepeHuil pU3NUECKUX BeINYHMH (a0COIIOTHAS M OTHOCUTEINIbHAS ).
MonenupoBanue puU3NYECKUX SBICHUN U MPOLIECCOB (MaTepuanbHas TOUKa, aDCOJIIOTHO
TBEPAOE TEJO, UJI€abHas KUAKOCTb, UACAIBHBIN a3, TOUEUHBIN 3apAn). [ unoresa.
@u3nyecKnii 3aK0H, I'PaHULIbI €70 NPUMEHUMOCTH. Pu3nyeckas Teopusl.

Pone u mecro ¢usuku B (pOpMHUPOBAHHMU COBPEMEHHOW HAy4YHON KapTHHBI MHUDA, B
IPAKTUYECKON JEATEIBHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul, NPAKMUKYM

W3mepenne Cuibl TOKAa W HANPSDKCHUS B IEMH IOCTOSHHOTO TOKa IPH  ITOMOIIA
AQHAJIOTOBBIX U MMU(POBBIX U3MEPUTEIIBHBIX PUOOPOB.

3HakoMcTBO ¢ 1upoBoi tabopaTopueit o ¢usuke. [Ipumepsl usmepeHus PuU3nUecKux
BEJIMYHH MTPH IIOMOIIA KOMITBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka Tema 1. Kunemamuka

Mexannueckoe nBukeHHEe. OTHOCHTEIBHOCTh MEXaHMYECKOro mBikeHus. Cucrema
OTCYETA.

[Mpsimast u oOpaTHas 3a7a4u MEXaHUKH.

Panuyc-BekTop MaTepuaNbHON TOYKH, €r0 MPOCKIMM Ha OCH CUCTEMBI KOOPJIMHAT.
Tpaekropus.

[lepemerienne, CKOpOCTh (CpenHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUAILHOW TOYKH, X TMPOCKIIMK HA OCU CHCTEMbI KoopauHaT. ClIoKeHUE MepeMenIeHIH 1
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKCHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPCHHUS U MyTH MaTEPHATBLHON TOYKH OT BPEMEHHU M UX TPa(UKH.

CBobOomHOe mageHue. YCKOpeHHue CBOOOJHOIrO majaeHus. J[BmwkeHue Tena, OpOIIEHHOTO
NOJT YIJIOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJIWHAT, CKOPOCTH M YCKOPEHHUS MaTepHuaIbHON
TOYKH OT BPEMEHHU U MX TpapuKu.

KpuBonuneitHoe nBrmxeHue. J[BrkeHUE MaTepHaTbHOW TOYKU TI0 OKPYKHOCTH. YTJIOBas
U JUHEHas ckopocTh. Ilepuon u yactora obpamenus. LleHTpocTpeMutensHoe (HOpMalbHOE),
KacaTelbHOE (TaHTCHIIMAIFHOE) U MOJIHOE YCKOPEHUE MaTepUaIbHON TOYKH.

TexHudeckne yCTpOHCTBA ¥ TEXHOJOTHMYECKHE TIPOIECCHI: CIUAOMETD, JBIDKECHHUE
CHapsI0B, IIETHBIE, IeCTepEHYATHIC M PEMEHHBIE TIEpeIadl, CKOPOCTHBIE TN THI.

Jlemoncmpayuu



Mogenb cucTemMbl OTCUETA, MILTIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK JIBHIKCHHUSI.

CniocoOblI uccneI0BaHusl IBIKCHUH.

Nnnroctpanus npeaenbHOro nepexoa 1 i3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3Ayxe U B pa3peKEHHOM MIPOCTPAHCTRE.

HaGmonenue neuxenus tena, OpoIIeHHOTO MO/ YTIOM K TOPU30HTY U TOPU3OHTAIIBHO.

Hampasnenue ckopocTu MpH IBHKEHUHU MO OKPY>KHOCTH.

[IpeoGpazoBaHue yriioBOi CKOPOCTH B PEIYyKTOPE.

CpaBHeHue myTel, TPaeKTOPHiA, CKOPOCTEH MBUXKEHUSI OJJHOTO U TOTO K€ Tela B Pa3HBIX
cUCTeMax OTcuéra.

Yuenuuecxuii sxcnepumenm, 1abopamoprsie pabomsi, NPAKMUKYM
W3ydeHnne HepaBHOMEPHOTO JABMKCHUS C IIEJIbIO ONPEICIICHNUS MTHOBEHHOW CKOPOCTH.
W3mepeHrne YCKOpPEHHS TIpU TIPSIMOJIMHEHHOM pPaBHOYCKOPCHHOM JIBUKCHHH TIO
HAKJIOHHOW TUIOCKOCTH.
HccenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TPU paBHOYCKOPEHHOM JIBUKCHHUU.
W3mepeHne ycKOpeHHUsT CBOOOJHOTO TajJeHUs (PEKOMEHJOBAHO HCIIOJIb30BaHUE
udpoBoit mabopaTopun).
W3ydeHnue nBWKEHUs Teja, OPOIICHHOTO TOPH30HTAIBHO. [IpoBepka rumoTe3sl 0 mpsMoin
POTIOPIIMOHAEHON 3aBUCHMOCTH MEXK/TY NaTbHOCTHIO MOJIETa M HAYAIBHON CKOPOCTHIO TeTa.
N3yueHne MBIKEHUS Tea IO OKPYKHOCTH C TIOCTOSTHHOM 110 MOJTYJTFO CKOPOCTBIO.
HccnenoBanne 3aBUCHUMOCTH TIEpHOJa OOpaIleHUs KOHWYECKOTO MAasTHUKA OT €ro
napamMeTpoB.

Tema 2. /lunamuka

IlepBbiii  3akoH  Hberorona.  MHepuumaneHble  cucteMbl  orcuéra.  [IpunHiun
oTHOocuTenbHOCTH ["anunes. HennepimanbHbie cUCcTeMbl OTCUéTa (ONpeaeseHue, IpuMephl).

Macca tena. Cuna. [IpuHnun cynepno3unuu CHil.

Bropoii 3akon HeroToHa U151 MaTepUabHOW TOYKH.

Tpernii 3akoH HproTOHA /U151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHS. DKBUBAJIECHTHOCTh I'PABUTALIMOHHON U MHEPTHOW MaCCHI.

Cuna TspKeCTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOIO TMaJC€HUS OT BBICOTHI Haj
MOBEPXHOCThIO IUIAHETHl U OT reorpaguueckoil MmUpOThl. JIBM)KEHHE HEOECHBIX Tel M MX
cryTHUKOB. 3akoHbl Keruiepa. [lepBasg kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, neuxyuierocs ¢ yckopenuem. Cuna
tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJBKEHUA U cuiia TpeHus mokosi. Koagpunment
TpeHust. Cuiia CONpOTUBIIEHUS IPU JBUKEHUH TeJa B )KUIKOCTU WM rase, €€ 3aBUCUMOCTD OT
CKOPOCTH OTHOCUTEIIBHOIO IBUKCHHS.

HNasnenue. ['unpocratuyeckoe gasnenue. Cuna Apxumena.

TexHnueckne ycTpoiicTBa U TEXHOJIOTUUECKHE MTPOLIECCHI: MOAIIMITHUKY, IBH)KEHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
HabGmronenue 1BKeHHS Tel B MHEPIIUATBHBIX 1 HEMHEPIUATBHBIX CHCTEMaX OTCUETA.



[TpuHIIMT OTHOCUTENBEHOCTH.

Kauenue AByX IIMIMHIPOB UITK IIAPOB pa3HOW MACChI C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMATILHOM CUCTEMBI OTCUETA.

CpaBHeHHUE PaBHOACHCTBYIOIIEH MPUIOKEHHBIX K TNy CHII C MPOU3BEACHUEM MACChI
TeJia Ha €ro YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BO3HUKAIOIIUX B PE3YIbTAaTE B3aUMOACHCTBUS TEIL.

N3mepenne Macc no B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOIBEME U MaJICHUH.

LenTpobexHbIe MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TIOKOSI, KAUE€HUS U CKOJIbKECHHUSL.

Yuenuuecxuii sxcnepumenm, 1abopamoprsie pabomsi, NPAKMUKYM

N3mepenune paBHOICHCTBYIONIEH CHIT TPH IBUXKEHUU OpYCKa MO HAKJIOHHOM MJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHHU JIBHKEHUS OpyCKa M0 HAKIOHHOM
TUTOCKOCTH Ha 33JIaHHOE PACCTOSTHUE OT €r0 MaCCHhI.

UccnenoBanue 3aBUCUMOCTU CUJT yIIPYTOCTH, BO3HUKAIOIIUX B MIPY>KUHE U PE3UTHOBOM
oOpasiie, oT ux aepopmariiu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBI3aHHBIX HUTBHIO, MEPEKUHYTOMN uepe3 JErKuit
OJI0K.

N3mepenue kordduiimenta TpeHus 1Mo BeTUIUHE YTI0BOTO KO3 PUIlMeHTa 3aBUCUMOCTH
F N).

HccnenoBanue aBmxeHus Opycka Mo HAaKJIIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
KO3 (HUIIHEHTOM TPEHUSI.

N3yueHue NBUKEHUS Tpy3a HAa BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHo TBEpAOE Temno. [locTynarensHoe 1 BpamaTellbHOE TBUKEHUE TBEPAOTO TeENa.
MoMEHT cHuabl OTHOCHTEIBHO OCH BpallCHUA. IIneuo cuiel. CiioxkeHue CUJ1, IIPHUIIOKCHHBIX K
TBEpAOMY Teiy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPOTO TEIA.

YcroitunBoe, HeycTouUNBOE, 0€3pa3InyHOE paBHOBECHE.

Texuunueckue YCTpOfICTBa U TCXHOJIOTUYCCKUEC HpOHGCCBIZKpOHMTGﬁH,
CTPOMUTENBHBIA KpaH, pelI€TyaTble KOHCTPYKLIUH.

Jlemoncmpayuu
VYcoBus paBHOBECHS.
Buns! paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi, NpaKMUKym
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOIO TEJa, UMEIOIIET0 OCh BPAILICHHUS.
KoHcTpynpoBanue KpOHIITENHOB U pacy€T CHJI yIPYTOCTH.
N3ydenue ycTOMYMBOCTH TBEPIOIO TENA, UMEIOLIEr0 IUIOMIAAb OIOPHI.



Tema 4. 3akonvl coxpanenus 6 MEXaHuK

Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI MaTepHalbHbIX TOYeK. LleHTp mMacc cucremsl
MaTepUaIbHBIX TOUEK. TeopemMa o ABUKEHUH LIEHTpa Macc.

Nmnynbe cuibl 1 13BMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBIOKEHHE.

MoMeHT uMmmyibca MaTepuaJbHOW TOYkM. lIpencraBieHue O COXpaHEHMH MOMEHTA
VMMITYJIbCAa B IEHTPAIBHBIX MOJISIX.

PabGoTa cuibl Ha ManoM U Ha KOHEYHOM mepemenieHuu. ['paduueckoe mpeacraBieHue
paboTHI CHUJIBI.

MoOIIHOCTE CHUJIBL.

Kunerndeckast 3Heprus MaTepHalbHOW TOYKH. TeopeMa 00 M3MEHEHUH KHHETHUYCCKOMH
SHEpPruy MaTepUaJIbHOU TOUKH.

[ToreHrmanbHble M HEMOTEHIIMANIbHBIE CUJIbl. [loTeHuanpHas sHeprud. [loTeHunanbHas
SHEPTHs ynpyro aeGpopMHPOBAaHHOW MpyXUHBI. [loTeHIIMaNpHAs SHEPrUs Tejla B OJHOPOIHOM
rpaBUTAlIMOHHOM MoJie. [loTeHImanpHas sHeprus Teaa B rPaBUTAMOHHOM I10JI€ OJJHOPOJIHOTO
miapa (BHyTpH U BHE mapa). Bropast kocmudeckasi CKOpocTh. TpeTbsi KOCMUYECKAsi CKOPOCTb.

CBs13b pabOTHl HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHMUECKOW IHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAaHEHUSI MEXAaHUYECKON IHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm g WIeabHOM KUAKOCTH KakK CIIEICTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKOU IHEPTUH.

TexHUYecKrne yCTpOWCTBa M TEXHOJOTHUYECKHE MPOLECCHI: JBUXKECHUE PAKET, BOIOMET,
KOIEp, MPYKUHHBIN TTHCTOJIET, THPOCKOT, (UTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu

3aKOH COXpaHEHHUSI UMITYJIbCA.

PeakTtuBHOE NBHXXEHUE.

HN3mepeHre MOIHOCTH CUITBI.

M3meHeHne sHepruu Tenna Mpyu COBEPIIICHUN PaOOTHI.

BzaumMHbIe nipeBpallieHrs KMHETUYECKOM M MOTEHLMAJIbHOM DHEPTrUM IPU JIEUCTBUU Ha
TEJIO CUJIbI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHEPTruu NMpy CBOOOTHOM IaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomwl, NPAKMUKym
N3mepenue uMmiyinbca Tena 1o TOpMO3HOMY MYTH.
N3mepenue cuitbl TSITU, CKOPOCTU MOJIETH SJIEKTPOMOOMIISI U MOIIIHOCTHU CHJIBI TSTH.
CpaBHeHUE U3MEHEHHUS UMITYJIbCA T€JIa C UMITYJIbCOM CHUJIBI.
HccenenoBanne cOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.
N3mepenne KMHETUYECKOM YHEPTHUH TEJIa 10 TOPMO3HOMY ITyTH.
CpaBHeHHE U3MEHEHHSI TOTEHIIUATBHON SHEPTUU NPYKUHBI ¢ pabOTOM CHIIBI TPEHHUS.
Onpenenenure padOThI CUIIbI TPEHUS IPU JIBUKEHUU TeJIa 110 HAKIOHHOM IJIOCKOCTH.



Pa3nen 3. Monekyasipuas ¢pusuka u repmoaunamuxa Tema 1.
OcHo6bl MOJIEKYIAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIsIpHO-KuHeTHuYeckoi Tteopun (MKT), ux ombITHOE
ob6ocHoBanue. Juddys3us. bpoyHoBckoe nBUkKEHHE. XapakTep ABUKEHUS U B3aHUMOJICHCTBUS
yacTHIl BemecTBa. Mojenu CTpoeHus ra3oB, KUAKOCTEW U TBEPABIX TNl U 0ObSICHEHHE CBOWCTB
BEILIECTBA Ha OCHOBE 3TUX Mojeneid. Macca u pasmepsl moiiekyn (atomoB). KommuecTBo
BemectBa. [locrossnHas ABoraapo.

TermoBoe paBHOBecue. TemmepaTypa u cnocoOwl €€ usmepenus. lllkama temmneparyp
Llenbcus.

Mopnene uaeanpbHOr0 raza B MOJIEKYJSIDHO -KMHETHUYECKOHM TEOpPHHM: YacTUIbl rasa
JIBIKYTCSI XaOTHUECKU U HE B3aUMOJEHCTBYIOT JIPYT C APYTOM.

['azoBbie 3akoHBI. YpaBHeHuHe MeHeneeBa-Knaneiipona. AOGcomioTHas TemiepaTypa
(mkana temnepatyp KensBuna). 3akon JlanbroHa. M3ompolecchl B HI€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpencTaBIeHue N30IMPoIIeCCOB: U30TEpMa,
u30Xopa, u3odapa.

CBsi3b MEXAy JaBICHUEM M CpEIHEW KUHETUYECKOW »SHEpPrued MOCTYMaTelIbHOTO
TEIUIOBOTO JIBMXKEHMSI MOJIEKYJl MJI€aJbHOrO ra3a (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO -
KMHETUYECKOIN TEOpHH HUJI€aTbHOIO ra3a).

CBsi3p  aOCONIOTHOM TeMmmepaTypbl TEPMOJUHAMHUYECKONW CHUCTEMBI CO CpeaHel
KMHETUYECKOM 3HEPruei MocTynareabHOro TemIOBOro IBUKEHUS €€ YaCTHULL.

TexHnuyeckue yCTpoilCTBA M TEXHOJIOTMUECKHE MpOIECChl: TEPMOMETp, OapoMerp,
IIOJIyYEHUE HAHOMATEPHUaJOB.

Jlemoncmpayuu
Mopenu IBU>KEHUS YacTHUI] BELIECTBA.
Monens OpOyYHOBCKOTO JBUKEHHUSI.
Buneoponuk ¢ 3anuckio peaibHOro OPOYHOBCKOTO JIBH)KEHUS.
Huddy3us KUAKOCTEH.
Mogens onbita IlITepHa.
[IputskeHrne MOJIEKYII.
Mopenu KpUCTAITUNYECKUX PEIIETOK.
Halntonenuve u nccneqoBaHue U30MpoIecCoB.

Yyenuuecxuii sxcnepumenm, rabopamophsie pabomsi, NPAKMUKymM

HccnenoBanue rmpoiiecca YCTAHOBJICHHSI TEIUIOBOTO PaBHOBECHS IPU TEIJIOOOMEHE
MEK]1y TOPSIYEN U XOJIOJTHOW BOJIOM.

W3ydyenrne W30TEpMUUYECKOTO TMporecca (PEKOMEHIOBAHO HCIIONb30BaHUE IU(POBOM
n1abopaTopuH).

N3yueHnne u30XopHOTo mpoliecca.

N3yuenue nzobapHoOro mporiecca.

[IpoBepka ypaBHEHHUS COCTOSHUSA.



Tema 2. Tepmoounamuka. Tennoevie mawiunol

Tepmomunamuveckass  (TJ[)  cucrema.  3agaHue  BHEUIHUX  YCIOBUH  JUIA
TEPMOJAMHAMUYECKOW CHUCTEMbl. BHemHwe u BHyTpeHHHEe mnapameTpsl. I[lapametpsl
TEPMOJUHAMUYECKON CUCTEMBI KaK CPEAHHE 3HAUEHUS BEIMYMH, ONMUCHIBAIOLINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YpPOBHE.

Hynesoe HayvaJo TEPMOIUHAMUKH. CamMonpou3BoJbHas peakcarus
TEPMOJUHAMUYECKON CUCTEMBI K TEMNIOBOMY PaBHOBECHIO.

Mognens uaeanpHOTO Ta3a B TEPMOAMHAMHUKE - CHUCTEMa YpPAaBHEHUW: YypaBHEHHE
Menneneesa-Knaneiipona n BeIpakeHHE Uil BHYTPEHHEW SHEPIUM. Y CIOBUS IPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalusi 4YacTHUl, BBICOKHME TeMIlIepaTypbl. BbelpaxeHue s
BHYTPEHHEN SHEPTUH OJJHOATOMHOI'0 UI€AIbHOTO rasa.

KBazucratnueckue 1 HECTATUUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTta B TepMouHamMuKe. Berurcienue padoTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Teronepenaya kak crmoco® W3MEHEHUsS BHYTPEHHEH SHEPrHH TEPMOIUHAMUYECKOM
cucTtembl 0e3 coBepieHus: padboThel. KoHBEKIMS, TEMIONPOBOIHOCTh, U3ITyYEHHE.

KomnuectBo TemmoTel. TemmoéMKoCTh Tenma. YAenbHas M MOJSPHAS TEIIOEMKOCTH
BEIIIECTBA. YpaBHeHHE Maiiepa. YaenbHass Temiora cropaHus ToruBa. Pacdyér komuuecTBa
TEIJIOTHI TIpH Teronepenaye. [lonsitue 06 anunadaTHoM Tpoiiecce.

[lepBrIii 3aKk0H TepMoJIMHAMUKH. BHyTpeHHssa sHeprus. KonnuecTBo TemnoTsl U padoTa
KaK Mepbl U3MEHEHHUS BHYTPEHHEN YHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TEepMOAMHAMHMKHM Ul PAaBHOBECHBIX IIPOLIECCOB: YEpE3 3aJIlaHHOE
PaBHOBECHOE COCTOSTHHUE TEPMOJMHAMUYECKON CHCTEMBbI MPOXOJUT €IWHCTBEHHAs aauadarta.
AOcomoTHas TeMIieparypa.

Bropoii 3aK0H TepMOJIMHAMUKH JIJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO MEpeaaTh
TEIJIOTY OT Oojiee XOJIOAHOTO Tejla K Oosiee HarperoMy Oe3 kommeHcaruu (Kiaysumyc).
HeobpaTtumMocTh MpUpOIHBIX TPOIIECCOB.

[Tpuniune! gerictBus TemnoBbix MamuH. KIT/T.

MakcumansHoe 3Hauenue KITJI. Iukin Kapno.

DKOJIOTUYECKHE aCMEKThl UCIIOJIb30BaHMS TEIUIOBBIX JABHUrateneil. TemnoBoe 3arps3HeHue
OKPYXKaIoLIeH cpebl.

TexHuuyeckue ycTpoiicTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: XOJIOIUJIbHUK,
KOHAUIIMOHEP, AW3EIbHBIA M KapOIOpaTOpHBIM JBUTATEN, MapoBas TypOWHA, MOJy4YeHHE
CBEPXHU3KUX TEMIEpaTyp, YTHWIM3ALHUS «TEIJIOBBIX» OTXOJOB C UCIOJIb30BAHUEM TEIUIOBOTO
HAcoca, YTUIW3alusg OWOOPTaHWYECKOTO TOIIMBA I BBIPAOOTKH  «TEIUIOBOW» W
3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenne TeMriepaTypsl PU aInadaTHIECKOM PACITUPEHUN.
BosaymHoe oruuso.
CpaBHEHUE yIETbHBIX TETUIOEMKOCTEHN BEIIECTB.
CriocoObl U3MEHEHUsI BHYTPEHHEH YHEPTHUU.



Uccnenoranue aguabaTHOTO MpoIiecca.
KommnbroTepHbie Moi€H TEIIIOBBIX JBUTATEIECH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi, NpaKmMuKym

N3mepenne yaeapHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

UccnenoBanue agnabaTHOTO Mpoliecca.

N3yueHne B3aMMOCBS3U SHEPTUH MEXMOJIEKYJISIPHOTO B3aUMOJEMCTBUSA U TEMIIEPATypPhl
KUIEHUS KUIKOCTEH.

Tema 3. Aepecammnsvie cocmoanus eeuwgecmea. Pazosvie nepexoonvl

[TapooOpazoBanne u KoHjeHcauus. lcnapenue u KkumneHue. YJeiabHas TeIUIOTa
napooOpa3zoBaHus.

Hacepltiennblie 1 HeHachIIEHHBIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD TIJIOTHOCTU U
JIABJICHUS HACBIIIEHHOTO Mapa OT TeMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT IaBJICHUS B KUIKOCTU. BraxxHOCTh BO3MyXa.
AOcCoI0THAs U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIHUSI CBONCTB KPUCTAILIOB.
[TnaBnenue u kpuctamusanus. Y qenbHast Teriora miasienus. CyOoaumarus.

Hedopmaruu TBEpmoro tena. Pactsbkenue u cxkarue. Casur. Moayns HOnra. Ilpenen
yOpyTUX AepopMaiuil.

TemoBoe pacumperue XUAKOCTeH U TBEPIBIX TeJ, 00BEMHOE U JIMHEHHOE pacIIupEeHueE.
AHTapMOHU3M TEIUIOBBIX KOJeOaHWN YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACHIUPEHHUS
TeJ (Ha KAYECTBEHHOM YPOBHE).

[IpeoGpazoBanue 3Heprun B PazoBbIX NEPEXOAAX.

YpaBHeHHE TEIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadduimeHT moBepXxHOCTHOTO HaTsKeHMs. KanwisapHbie
aBjeHus. J{aBiaeHne o1 UCKPUBIEHHON MOBEPXHOCTHIO *KuUIKocTU. Popmyina Jlannaca.

TexHudeckne yCTPOMCTBA W TEXHOJOTMYECKUE TMPOIECCHI: KUIAKUE KPHUCTAILIBI,
COBpPEMEHHBIE MaTEepPHUAJIbI.

Jlemoncmpayuu
TennoBoe pacmupeHnue.
CBoiicTBa HACBIIIEHHBIX MAPOB.
Kunenne. Kunenve npu noOHMKEHHOM JaBJICHHUH.
N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.
OnBITH ¢ MBUIBHBIMU IIJIEHKAMH.
CmaunBaHuE.
Kanunnspueie sBneHus.
Moienu HeHBIOTOHOBCKOM YKHIKOCTH.
Cnoco0Obl U3MEpeHHs BIAXKHOCTH.
UccnenoBanue HarpeBaHusl U IJIABJIICHUS KPUCTAUIMUECKOTO BEIECTBA.
Buner nedopmarimii.



Hab6monenue manbix nedopmariuid.

Yyenuuecxuii sxcnepumenm, n1abopamopHvie pabomsi, NPAKMUKYM

N3yyeHne 3akOHOMEPHOCTEH HCTIapeHUs! JKUIKOCTEH.

N3mepenue yieapHOM TEII0ThI IIABJICHUS JIbJIA.

N3yyeHne cBOWCTB HACKHIIICHHBIX MAPOB.

N3mepenue abCcoOTHOM BIaXKHOCTH BO3AYyXa U OIIEHKA MAacChl MAPOB B MIOMEILICHUH.

N3mepenue kordduimenta moBepxXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOura.

UccnenoBanue 3aBUCMMOCTH JAedopMalliid PEe3UHOBOTO oOpaslia OT MNPUIIOKEHHON K
HEMY CHJIBL.

Paznea 4. DiieKTpoAMHAMHMKA
Tema 1. dnexmpuueckoe none

OnexTpu3anus Tel U €€ NpOosBIECHUA. DIEKTPUIECKUil 3apsia. J[Ba Buaa 3JIE€KTPUUYECKUX
3apsoB. [IpoBOAHUKH, TUIIEKTPUKH U MOTYIPOBOIHUKHU. DJIEMEHTAPHBIN JICKTPUUECKUN
3apsi. 3aKOH COXPAaHEHMs DJIEKTPUUECKOTO 3apsana. Bzanmonericteue 3apsanoB. Toueunsle
3apsael. 3akoH KysoHa.

Onektpuueckoe nojue. Ero neicTBre Ha 3JEKTPUYECKUE 3apsbl.

Hampsok€anocts  anexktpudeckoro mnosst. IIpoGHeiid 3apsa. JIuHMM HanpspKEHHOCTH
AIEKTPUUECKOTO 1oist. OHOPOAHOE IIEKTPUUECKOE MOJIE.

IToTeHIManbHOCTE JIEKTPOCTATUYECKOrO IMOJA. Pa3HOCTh NMOTEHIMATIOB U HAIPSKCHUE.
IloreHumanbHass ~ BHeprus  3apsga B JJIeKTpocratudeckoM — mosie.  [loreHnman
AJEKTpOoCcTaTH4YeCKOro mojs. CBsA3b HaNpPs)KEHHOCTH OIS M PA3HOCTH IOTEHLMAIOB IS
ANEKTPOCTATUYECKOTO MO (KaK OHOPOAHOTO, TAK U HEOJHOPOJHOTO).

[IpuHIMIT CyNIEepIIO3ULIMU IIEKTPUUECKUX TTOJIEH.

[Tone ToueuHoro 3apsana. Ilone paBHOMepHO 3apsxeHHOU cdeprl. [lone paBHOMEpPHO
3apshkeHHOro 1mo oOnéMy miapa. Iloje paBHOMEpPHO 3apsHKEHHOW OEeCKOHEYHOW IJIOCKOCTH.
KapTunbl nuHuii Hanpsy)KEHHOCTU ATUX IOJIEN U SKBUIIOTEHIMAJIBHBIX ITOBEPXHOCTEM.

[IpoBOTHUKH B 3JIEKTPOCTATHYECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3apsAI0B. [{UAIIEKTPUKHU
B DJICKTPOCTATUYECKOM IOJI€. [[UaneKkTpuyeckast IpOHULIAEMOCTh BEILECTBA.

Kongencarop.  DnekTpo€MKOCTb  KOHAEHCATOpa.  DJEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOEe  coenuHeHHe  KoHAeHcaTopoB.  llocienoBarenbHOEe — coenMHEHUE
KOH/ICHCAaTOPOB.

OHeprus 3apsAKEHHOT0 KOHAEHCATOoPA.

JIBMKEHHE 3apsKEHHOM YaCTULBI B OJHOPOJHOM JJIEKTPUYECKOM T10JIe. TeXHUYEeCKHe

YCTPOMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI: AIIEKTPOCKOIL,
ANEKTPOMETP, 3JIEKTPOCTATUYECKAsl 3alllMTa, 3a3€MIIEHHUE 3JIEKTPONPUOOPOB, KOHJEHCATOPHI,
re”Hepatop Baun ne I'paada.

Jlemoncmpayuu
YCTpOUCTBO U IPUHIUI ACUCTBUSA DJIEKTPOMETPA.
DNEKTPUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.



DNEKTpUYECKOe MOJIe ABYX 3aPSKEHHBIX TUTACTHH.

Mogens anekTpoctaTuueckoro reneparopa (Baun ge I'paada).

[IpOBOAHMKH B DJIEKTPUUECKOM IOJIE.

DneKTpocTaTuyeckas 3alluTa.

YCTpolcTBO M AEUCTBUE KOHAEHCATOPA MTOCTOSHHON U IEPEMEHHON EMKOCTH.
3aBUCUMOCTD AIEKTPOEMKOCTH TUIOCKOTO KOHEHCATOPA OT TUIOIIA/IN TJIACTHH, PACCTOSHHUS
MEXI1y HUMH U TUIJIEKTPUUECKONH TPOHUIIAEMOCTH.

DHeprus 3JIeKTPUUECKOro MO 3apsKeHHOTO KOHACHCATOpa.

3apsnka U pa3psaka KOHACHCATOpa Yepes3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi, NpaKmMuKym

OrneHka cui B3auMOICHCTBHS 3apsHKCHHBIX TEll.

Habnronenue npeBparieHus JHEPruu 3apsKEHHOTO0 KOHACHCATOpa B SHEPTHUIO U3ITYUYCHUS
CBETOINO/A.

N3yyeHne npoTekaHus ToKa B IIETH, COAEPKAIICH KOHIEHCATOP.

Pacripenenenue pa3sHOCTH TOTEHIMANOB (HANPSDKEHUS) TPU  TMOCIEIOBATEILHOM
COEJIMHEHUHU KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuili mokK

Cwita Toka. [10CTOSTHHBIN TOK.

VYcnoBusl CylIeCTBOBAHUS IOCTOSSHHOTO 3JEKTPUYECKOro TokKa. VICTOUYHMKHM TOKA.
Hanpspkenne Un 9J1C 7.

3akoH Oma J1sl yyacTKa LEIH.

DONEeKTpUYECKOe  CONPOTUBIEHHE.  3aBUCHUMOCTb  CONPOTUBJIEHUS  OJAHOPOIHOTO
NPOBOJAHMKA OT €ro JUIMHBI M IUIOIIAJU TMOIMEPEYHOIro CEYEHHs. YJENbHOE CONPOTHUBIICHUE
BELIECTBA.

[locnenoBaTenbHOe, NapajuieIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MekTpuueckux ueneil. [Ipasuna Kupxroda.

PaGora snexTpuueckoro Toka. 3akoH Jlxxoyns-Jlenna.

MOIIHOCTB 3JIEKTPUUECKOro ToKa. TerioBas MOIIHOCT, BbIJIEsieMasi Ha pe3UCTOpE.

OJIC u BHyTpeHHEE CONPOTUBIIEHUE UCTOUYHHMKA TOKA. 3akOH OMa J1J1s1 MOJTHOM
(3aMKHYTO) AJIEKTpUYECKOH 1enu. MOIIHOCTh UCTOYHUKA ToKa. KopoTkoe 3aMbIKaHueE.
Konzaencarop B 1enu mocTOSSHHOTO TOKaA.

TexHuyeckue yCTpOHCTBA W TEXHOJOTMYECKHE MPOLIECCHI: aMIEpPMETP, BOJIBTMETD,
peocTtar, CYETYUK IIEKTPUUECKON IHEPTUH.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSKEHMUS.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKAa OT HAMpPsDKEHUS JUISL PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUS ¥ CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHHUS LWJIWHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIATN
MOMNEPEYHOr0 CEUCHUS U MaTepuara.

UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS IMPU MOCTOSHHOM



HaNPsHKCHHH.

[Ipssmoe m3mepenune D/]C. KopoTkoe 3aMblkaHN€ ralbBaHUYECKOTO JIEMEHTA M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coeiMHEHHS] ICTOYHUKOB Toka, DJ[C Oarapei.

HcciienoBanne pa3sHOCTH MOTEHIMAIOB MEKY MOJIFOCAMU HUCTOYHHMKA TOKA OT CHJIBI TOKA
B LIEIH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi, NPAKMUKYM

HccnenoBanne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yieabHOro COnpoTUBIEHUS TPOBOAHUKOB.

HccnenoBanne 3aBUCHMOCTHA CUJIBI TOKA OT HANpPsDKEHUS JUIsl JIaMITbl HaKaJIWBaHUSL.

YBenuueHue npeaena u3MepeHus: amrnepMmerpa (BoIbTMETPA).

N3mepenune D/1C 1 BHyTpEHHETO COMPOTUBIICHHUS] ICTOUHHUKA TOKA.

UccnenoBanue 3aBucumoctd IJ{C ranbBaHMUECKOrO 3JIEMEHTAa OT BpPEMEHH IpHU
KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXY MOJIFOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA
B LICTIH.

WccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOITHOCTH UCTOUYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax

DneKkTpuyeckass MPOBOJAUMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOAUMOCTH
TBEPIABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHUBIICHHS  METAUIOB  OT  TEMIIEpPaTypBhl.
CBepX1mpoBOIUMOCTbD.

DIEeKTpUUYECKUI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX MMy4YKOB. [lomynpoBoaHUKY.
CobcTBeHHas M MpUMECHask MPOBOAMMOCTD MOIYITPOBOAHUKOB. CBOMCTBA P-N-Tiepexoa.
[TonynpoBOAHUKOBBIE TPUOOPHI.

DNEKTPUUECKUI TOK B DJIEKTPOIUTAX. DJIEKTPOJIUTUYECKAS] TUCCOLMALMSA. DIEKTPOIIU3.
3akonbl Papajes A IEKTPOIHU3a.

OnekTpuueckuii TOK B Trazax. (CaMOCTOSITEIbHBII M HECAMOCTOSITEIbHBIN pa3ps.
Paznuunble TUIIBI camMOCTOATENBHOTO pa3pana. Monnus. [1masma.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TIa30pa3psIHbIE JIaMIIbI,
ANIEKTPOHHO-Ty4YeBasi TpyOKa, MOIyHPOBOJHUKOBBIE MPUOOPHI: MO, TPAH3UCTOP, (POTOAUOM,
CBETO/IMOM, TajbBaHWKa, padUHUpOBaHWE MeEAM, BBHIIUIABKA ATIOMUHUS, JJIEKTPOHHAs
MUKPOCKOTIHSI.

Jlemoncmpayuu
3aBUCUMOCTb COITPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3JIEKTPOJIUTOB.
3akoHblI 25ekTponusa dapanes.
HckpoBoii pa3psan 1 IpOBOAUMOCTb BO3yXa.
CpaBHeHuE IPOBOAMMOCTH METAJIIOB U MOJTYIPOBOIHUKOB.
OaHOCTOPOHHSS TPOBOJUMOCTD TMO/1A.



Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NpaKMUKym
Hab6mronenue snextpoiusa.
N3mepenue 3apsia 0AHOBAJIEHTHOTO MOHA.
HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TemriepaTypbl. CHITHE
BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUOMA.

Du3nYecKUH NPAKTHKYM

CrocoObl  u3MepeHUs: (U3MUECKUX BEJIMYMH C HCIOJB30BAHUEM AHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX IPUOOPOB U KOMIBIOTEPHBIX TATYUKOBBIX CUCTEM. AOCOJIIOTHBIE U
OTHOCUTENIbHbIE  MOTPEIIHOCTH U3MepeHud ¢usnueckux BenuuuH. OIeHKa TpaHMUIL
MOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUN, HCCIENOBaHUM 3aBUCUMOCTEH (U3MUYECKHUX
BEJIMYUH, TPOBEpKa MpPeJI0KEHHbIX TUNoTe3 (BbIOOp U3 padOT, ONMUCAHHBIX B TEMAaTHYECKHX
pazzaenax «Y4eHHUeCKUH IKCIIEPUMEHT, J1a00paTOpHbIE padOThI, IPAKTUKYM»).

MexknpeamMeTHbIe CBA3U

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce oCyImiecTBIsSIETCS C YUETOM
COJIEPXKATENBHBIX MEKIIPEAMETHBIX CBA3€H C KypcaMd MaTe€MaTUKH, OHMOJOTHH, XHMHH,
reorpaduu U TEXHOJOTHUHU.

Meosicnpeomemuvie nouamus, C6A3AHHLIE C U3YYEHUEM Memo008 HAYYHO20 NO3HAHUSL:
SBJICHUE, HAay4YHbIH (akT, rumoresa, (pusmueckas BeIMYMHA, 3aKOH, TeOopus, HaOI0JeHueE,
AKCIIEPUMEHT,  MOJEIMpPOBAaHUE,  MOJEIb, M3MEpPEHHE, MOrPEIIHOCTH  H3MEpeHHil,
U3MEpUTEINIbHBIC TPUOOPHI, ITUppoBas JadopaTopus.

Mamemamuka: Pemenue cucteMbl ypaBHeHUU. JluneiHas ¢yHkuus, mapadoa,
runepbosia, UX rpapukd M CBOMCTBA. TpUroHOMETpuUYecKHe (QYHKIUHU: CHUHYC, KOCHUHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BEKTOpHI M MX MpoeKUUU Ha
OCH KOOPJIMHAT, CJI0)KEHHE BEKTOPOB.

buonozusn: mexanudeckoe JBUKEHUE B KUBOM mpupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpyXkaroulel  cpenbl,  yTUIU3ALUS
OMOOpPraHMYECKOro TOIJIMBA ISl BHIPAOOTKH «TEIJIOBOI» W 3JIEKTPOIHEPIUHr, MOBEPXHOCTHOE
HaTSDKEHHE U KalWUISIpHbIE SIBJICHUS B IPUPOJE, ANEKTPUUECKUE SBIICHUS B )KUBOUM MPUPO/IE.

Xumus: NUCKPETHOE CTPOCHUE BEIIeCTBa, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIApHas Macca, MOJyYEHUE HAHOMATEPUaJIOB, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, XKUIKOCTEU
U Ta3oB, JKHMJKHE KpUCTAJUIbI, AJIEKTPUYECKHE CBOICTBA METAJJIOB, AJIEKTPOIUTHYECKAS
JUCCOLIMALINS, TaJIbBAaHUKA, JIEKTPOHHAS] MUKPOCKOTIHS.

l'eocpaghus: BNaxHOCTh BO3/1yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue IBUKEHUN C UCTIOJIb30BAHUEM MEXAaHU3MOB, YUET CyXOT0 U
KUJKOTO TpPEHUsT B TEXHUKE, CTaTHUYECKHE KOHCTPYKUMU (KPOHILUTEHH, penieTyarble
KOHCTPYKIIMM), HCIOJb30BaHUE 3aKOHOB COXpaHEHUs MEXaHWKH B TEXHHUKe (THPOCKOI,
BOJOMET M JApyTue), JBUTATeNIb BHYTPEHHErO CroOpaHMs, mapoBas TypOWHa, OBITOBOM
XOJIOIUIIBHUK, KOHIUI[MOHEP, TEXHOJIIOTHH MOJYyYEHUsI COBPEMEHHBIX MaTepUalioB, B TOM YUCIIE
HAHOMATEpPUAIOB, M  HAHOTEXHOJOTWH,  OJJIEKTpOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, Ta30pa3psIHbIC JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, TaJbBaHUKA.



Tema 4. Macnumnoe none

B3aumonelicTBue MOCTOSTHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE IMOJIE.
Bekrop MarnutHOM wHAyKiuu. [lpuHOMN Cynepno3unuyM  MarHUTHBIX Mojied. Jlununm
MarHUTHOW WHIYKITHH.

MarautHoe nose MpoBOJHMKA C TOKOM (IIPSMOrO NMPOBOJHMKA, KaTYUIKW U KPYTOBOTO
BuUTKa). OnBIT DpcTeaa.

Cuna Amrepa, e€ HalpaBJICHUE U MOJTYJIb.

Cuna Jlopenma, e€ HampaBjieHHME W MOJIydb. JIBHXKEHUE 3apsHKEHHOMW 4YacTUIBI B
OJIHOPOJIHOM MAarHUTHOM MoJje. Paborta cuibl Jlopenna.

MaruutHoe nose B BeniectBe. @eppoMarHeTHKy, napa- U InaMarHeTHKU.

TexHuyeckne ycTpoiicTBa U TEXHOJIOTMUECKHE MTPOLIECCHI: IPUMEHEHHE
MOCTOSIHHBIX MAarHWTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTHUMETpP, JIEKTpOABUTaTENb SK0oOwH,
YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu

Kaptuna nuHMA WHIYKOUM MAarHUTHOTO TIOJS TIOJIOCOBOTO M MOJAKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.

KaptuHa nwuHWII MarHMTHOW WHAYKUWMH MO JUIMHHOTO MPSIMOTrO MPOBOJHUKA H
3aMKHYTOTO KOJIBIIEBOTO MTPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

HaOGmtoienue nBkeHHs mMydKa JICKTPOHOB B MAarHUTHOM TIOJIE.

[lpuHuun  [EUCTBUS  DIEKTPOM3MEPUTEIHBHOTO TPUOOpPAa  MArHUTORICKTPUUYECKOU
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi, NpaKmMuKym
UccnenoBanre MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.
UccnenoBanue cBONCTB heppOMarHeTUKOB.
UccnenoBanue neiicTBUS NOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenue cunbsl Amnepa.
N3yueHue 3aBUCUMOCTH CHUIIBI AMIIEpa OT CHUJIBI TOKA.
Ornpeznenenrie MAarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHHUsI CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs

SIBneHue 3meKTpoMarHuTHOM MHAYKIMH. [loTok BekTopa MarHuTHOM MHAyKuMH. DJ(C
MHAYKIUHU. 3aKOH 3JIEKTPOMArHUTHOM mHAykuuu Papanes. BuxpeBoe anekTpuueckoe Moie.
Toku Dyxo.

O/1C nHAYKIMHU B IPOBOJAHMKE, IBUKYIIEMCS B OJJHOPOJHOM MarHuTHOM noJe. [Ipasuio

Jlenna.

NunyxktuBHOCTh. KaTymika HMHIYKTMBHOCTM B LENU IIOCTOSIHHOTO TOKa. SIBieHue
camouHaykuuu. IJIC caMOMHIyKIINH.

DHeprust MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHUTHOE IOJIE.



Texunueckue YCTpOﬁCTBa N TCXHOJOTMYCCKHUEC TIPOUCCChI: HWHAYKIIMOHHAA IICYb,
COJICHOH I, 3alIUTa OT 3JICKTPpU3AlUK TCII TP ABMXKCHUHW B MArHUTHOM I10JIC 3emin.

Jlemoncmpayuu

HaGmtonenue saBieHus 31€KTPOMarHUTHOM MHIYKITUH.

UccnenoBanue 3aBucumoctd DJIC HMHAYKIMH OT CKOPOCTH H3MEHEHHS MarHUTHOTO
MOTOKA.

[IpaBuio Jlenua.

[TameHne MaruuTa B aIIOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKILINH.

Uccnenoanue 3aBucumoctu I1C caMOMHIYKIIUA OT CKOPOCTH M3MEHEHHUSI CUJIbI TOKA B
11(S1178

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi, NpaKmMuKym

HccnenoBanue SBIEHUS 3JIEKTPOMarHUTHON MHIYKILIHH.

Onpenenenre HHIYKIUNA BUXPEBOIO MarHUTHOTO TTOJISL.

HccnenoBanue SBIEHUS CAMOMHIYKIIHH.

C6opka MoJiesn 3JIeKTPOMAarHuTHOTO TeHepaTopa.
Pa3nen 5. Kosie6anust u Boansl Tema 1. Mexanuueckue
Konebanus

Konebarenpnas cucrema. CBoOoAHbBIE KOIEOAHNUS.

lapmonnueckue  konebanus. KuHemartnueckoe U JUHAMHYECKOE  OIMKCAHUE.
DHepreTuyeckoe OINucaHue (3aKOH COXpaHEHHMsl MEXaHW4YecKod »sHeprum). BbiBoa
JUHAMUYECKOTO ONUCAHMUS TapMOHMYECKMX KOJeOaHWM M3 HUX DHEPreTHYecKoro Hu
KMHEMAaTUYECKOTO OTHUCAHMUS.

Amrutyna u (dasza konedanuil. CBsi3b aMIUIUTYAbl KOJIEOAHUI MCXOJIHOM BEMYUHBI C
aMILTUTYyIaMU KOJeOaHul €€ CKOPOCTH U YCKOPEHUS.

Ileppon u uacrora konebanuil. Ilepmonm  Mambix  CBOOOJHBIX  KojeOaHUM
MaTeMaTH4ecKoro MasiTHUKA. [leproa cBOOOIHBIX KOJEOAHU MTPYKUHHOTO MasiTHUKA.

[lonsatne o 3aryxaromux koyieOaHusIX. BreiHyXIeHHbIEe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHusi Ha BUJI pe30HAHCHON KpUBOM. ABTOKOJIeOaHUSI.

TexHnyeckue yCTpOHMCTBa M TEXHOJOTMYECKHE MPOIECChl: METPOHOM, 4Yachl, Kauesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3amnmch K0Jae0aTeIbHOTO ABHIKCHUS.

HabmroieHre He3aBUCUMOCTH TIEPHO/Ia MAITBIX KOJIEOAHHH rpy3a Ha HUTH OT aMIUTUTY/IBL.

HccnenoBanue 3aryxarommx KoiaeOaHUi U 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJIeOaHUH
OT COIIPOTHUBJIICHHS.

HccnenoBanue koneOaHWi rpy3a Ha MAacCHBHON MpYXHHE C IENbi0 (HOPMUPOBAHUS
IpeICTaBICHUI 00 MIeabHON MOJIENH MIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs YHEPTUU IIPU KOJCOAHUSIX Tpy3a HA TIPYKUHE.

UccnenoBanue BbIHY X JEHHBIX KOJIEOAHUN.

HabGmronenne pezonanca.



Yuenuueckuii sxcnepumenm, nabopamopmuie pabomol, npaKmuKym
N3mepenue nepuoaa cBOOOAHBIX KOJEOAHUM HUTSHOTO U IPY>KUHHOTO MassTHUKOB.
N3yuyeHne 3ak0HOB IBU)KEHHU Te€Ja B X0/1€ KOJeOaHM Ha ynpyrom nojsece. Mzydyenue
JBUKEHUS! HUTSIHOTO MasITHHUKA.
[IpeoGpazoBaHue 3HEPTUU B IPY>KMHHOM MasiTHUKE.
NccnenoBanue yObIBaHUS aMIUIUTY/bI 3aTyXalOUINX KOJIEOaHUH.
HccnenoBanue BbIHYKIEHHBIX KOJIeOaHUI.

Tema 2. Inekmpomaznummnsie Ko1ebanus

Kone6arenpupiii koHTYp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KOJEOAHUS B HUJCATLHOM
konebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABl 3apsiga KOHAEHcCATopa C
aMILTUTYI0M CUJTBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aK0OH COXpaHEHHUS SHEPTUU B UJICATHLHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaromue JJIEKTPOMArHUTHBIC KOjJeOaHus. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

[TepemenHbIld TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYAHOE M JCHCTBYIOLIEE
3HAQYCHHUE CUJIBl TOKA M HANPSHKEHUS MPU Pa3lIuyHON (opMe 3aBUCHMOCTH MEPEMEHHOT0 TOKa
OT BPEMEHHU.

CuHycouanbHbIN IEpeMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTylIKa NHIYKTUBHOCTH
B LIETIH CUHYCOUJAIbHOTO IEPEMEHHOI0 TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanmpsiKEeHUH.

Wneanbubiit Tpancpopmarop. [IpousBoactBo, nepeaaua u notpebIeHUE ANEKTPUUECKON
SHEPIUH.

DKOJIOTMYECKHE PUCKH MPU MPOU3BOJCTBE 3JeKTposHeprun. KynbTypa MCnosib30BaHuUs
3JIEKTPOHEPTUH B ITIOBCEAHEBHOM KU3HU.

TexHuueckrne YCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: DJIEKTPUUYECKUU 3BOHOK,
TE€HepaTop NMEPEMEHHOI0 TOKA, JIMHUHU dJIEKTponepeaay.

Jlemoncmpayuu

CBOOOTHBIE PTIEKTPOMATHUTHBIE KOJICOAHMUS.

3aBHCUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOAHNUN OT MHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMmsl JIEKTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXarMmKX 3IEKTPOMATHUTHBIX KOJIeOaHUH.

Mopenb 31eKTpOMarHuTHOTO FreHepaTopa.

BoinyK/IeHHbIE CUHYCOHIaJbHbIE KOJICOAHMUS.

Pesucrop, kaTynika ”HAYKTUBHOCTH U KOHJIEHCATOP B LIENN NIEPEMEHHOI0 TOKA.
Pe3onaHc npu nocneqoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOHJIEHCATopa.

YcTpoicTBO M PUHIUT ACUCTBUS TpaHC(hopMaTopa.

Mopenb TMHAN 3JEKTpoIepeaauH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi, NPaAKMUKymM

N3yuenue tpanchopmaropa.

HccnenoBaHue nepeMEeHHOro TOKa 4epes3 MOCIe0BaTEIbHO COCIMHEHHBIE KOHIEHCATOp,
KAaTYyLIKY U PE3UCTOP.



Habmroienne 31eKTpOMarHuTHOTO Pe30HaHCa.
UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU TEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHuueckre BOJIHBI, YCIOBUSA HMX pacrpocTtpaHeHus. [lonmepeuHble M MpoJIOJIbHBIE
BOJIHBI. [lepnos, cKOpocTh pacpoCTpaHEHUs U AJIuHA BOJHBL. CBONCTBa MEXAHMYECKHX BOJIH:
OTpakeHHe, MPEIOMIIEHUE, UHTEPPEPEHLINS U TUPPAKLIHSL.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IymoBoOe€ 3arpsi3HeHNE OKPYIKaIOLEH CPE/IbI.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IY4YEHMs JIEKTPOMAarHUTHBIX BOJH. B3ammuas
OpHUEeHTalusl BEeKTOpoB E, 13, VB 31IeKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHHE, MPEIOMIICHHE, MOJspU3aus,
uHTepPepeHuus u AuPppaxius.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3J€KTPOMArHuTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMTIBI paiuOCBsI3U U TeneBUaeHUs. Paguonokanys.

DEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIeH cpeibl.

TexHuueckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paJuoNpUEMHMK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY -meus,
yJIbTPa3BYKOBasl TMarHOCTUKA B TEXHUKE U METUIIMHE.

Jlemoncmpayuu

OO0pa3oBaHme U pacIpOCTpaHEHHUE MMOTIEPEYHBIX U MPOIOJIBHBIX BoJH. Konebmtomeecs

TEJIO KaK MCTOYHHUK 3BYKa.

3aBUCUMOCTD JUITMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmonenne oTpakxeHus U MPEITOMIICHUST MEXaHUIECKUX BOJTH.

Hab6mronenne narepdpepeHnn u qudpakiinu MEXaHMIECKUX BOJIH.

AKyCTHUECKHUI PE30HAHC.

CaoiicTBa yJIbTpa3ByKa U €ro MprUMEHEHHE.

HabGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTUTYJIOM M YacTOTOM
Kos1eOaHu.

HccnenoBanne CBOWCTB  DIEKTPOMATHUTHBIX  BOJH: OTPaXeHHWE, TPEJIOMIICHUE,
NOJIApU3anus, TUPPAKIUs, HHTEpDEpEHITHUS.

OobHnapyxenne nHPPaKPaCHOTO U YIbTPa()HUOIETOBOTO U3TYUCHHH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaKMuKym
N3yueHne napaMmeTpoB 3ByKOBOW BOJIHBI.
N3yueHune pacrpocTpaHeHUs 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssMonuHENHOE pacpOCTPaHEHHUE CBETa B OAHOPOAHOM cpene. JIyu cera. ToueuHblit
HMCTOYHUK CBETA.

Otpakenue cBeTa. 3aKOHBbI OTpakeHUs cBera. [locTpoeHue HM300pakeHHl B MIIOCKOM
3epkaiie. Chepuueckue 3epkasia.



[Ipenomnenue cBera. 3akOHbI MpesOMIIEHUs cBeTa. AOCOJIOTHBIM —IOKa3aTelb
npesomsieHuss. OTHOCUTENBHBIN IOKAa3aTeiab MpesloMyIeHHs. [IoCTOSIHCTBO 4acTOTHI CBETa U
COOTHOILIEHUE JJIMH BOJIH IIPU NEPEXOE MOHOXPOMATHYECKOIO CBETA Yepe3 IPaHMIly pa3felia
JIBYX ONTHYECKHUX CPEI.

Xon myueit B mpusMe. Jucnepcus ceera. CinoxHelil coctaB O6enoro cseta. Ler. [lonnoe
BHYTpeHHee oTpaxeHue. [IpeaenbHblil yrojl HOJHOTO BHYTPEHHETO OTPAKEHUS.

CoOuparomiue u pacceuBaromive JuH3bl. ToOHKass nuH3a. POKYCHOE pACCTOSHUE U
ONTHYECKAs CHUJIA TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOI'O PACCTOSHMSI TOHKOM CepruecKon
JIMH3bI OT €€ T€OMETPUU U OTHOCUTENILHOTO TTOKA3aTeNs MPEIOMIICHUS.

dopmyIia TOHKOM JIMH3bI. Y BEJINUCHUE, 1aBAEMOE JIMH30M.

Xox myda, MPOLIEIUIETO JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM ONTHYECKOH
ocu. [locTpoeHne H300paxkeHU TOUKU U OTpe3Ka MPSIMOM B COOMPAIOLINX U PAaCCEHBAIOIINX
JMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemiaromas cnocoOHOCTh. [71a3 Kak onTuyeckas cuctema.

IIpenensl NPUMEHUMOCTH FEOMETPUUIECKON ONITHKH.

BonnoBas ontuka. Wurepdepenums cBera. KorepeHTHbIe HMCTOYHHMKHU. Y CIOBHS
HAOJIO/IEHNs MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EPEHIIMOHHOM KapTUHE OT JABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMepbl Ki1accuueckuX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxuus ceera. Judpakipronnas pemeérka. Y ciaoBre HaOM0ASHHS IIIaBHBIX
MaKCHUMYMOB TpU MaJI€HUU MOHOXPOMATHYECKOTO CBETA HA AUPPAKIUOHHYIO PEHIETKY.
[Tonsipuszanus ceera.

TexHnueckne yCTpONCTBA M TEXHOJOTMYECKUE IIPOLECCHl: OYKH, JyIa, IEepPHUCKOI,
¢doroanmapar, MHKPOCKOIN, MPOCKIMOHHBIA ammapar, MpPOCBETICHHE ONTUKH, BOJOKOHHAS
OMTHKA, MTU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAXKEHHUS CBETA.

HccnenoBanue npeoMIIEHHs CBETA.

HaGmonenue nonHoro BHyTpeHHero oTpaxenus. Mojens csetoBoa. MccnenoBanue
X0/J1a CBETOBBIX IIYYKOB 4Yepe3 MIIOCKONapauIe/IbHYI0 IUIACTUHY U MPU3MY.

UccnenoBanre cBOMCTB N300paKCHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOIIa.

Hab6monenue unrepdepenmmm crera.

Habmoenne 1BeTOB TOHKUX TJIEHOK.

Habmionenne qudpakuuu cera.

Nzydenune nupakimOHHON PEIIETKY.

Habmionenne qudpakiinoHHOTO CIIEKTpa.

Hab6mronenne nucnepcun cBera.

Habmionenne nonsipusanuu cBeTa.

[IpumeHeHune NOASIPOUIOB ISl U3YUCHUS MEXAaHUYECKUX HAMPSKECHUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NpaKMUKym
N3mepenue nokasareiist npeaoMIIeHUs CTEKIIA.



HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSA OT BELIECTBa (Ha MpUMepe KUAKUX
JIUH3).

N3mepenne (poKyCHOTO pacCTOSHUS PacCEeUBAIOIIMX JIMH3.

[Tonyuenne n300paxkeHUs B CHCTEME U3 IIJIOCKOTO 3€pKaja U JIUH3BI.

[Tonyyenne n300pakeHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeeCKONMUYECKUX CUCTEM.

Hab6monenne nudpakunu, nHTEp(PEpEeHINN U NOASIPU3ALUU CBETA.

N3yyeHue nonspusanuy cBeTa, OTpAKEHHOTO OT TOBEPXHOCTH IUAIEKTpUKA. 3ydeHne

UHTEepEPEHIIUH JIa3€PHOT0 U3TYUECHUS Ha IBYX LIEIISX.

Habnronenue qucnepcum.

Habmronenue u uccnenoBanue TuppakiMOHHOTO CIEKTPA.

N3mepenne qirHbBI CBETOBOM BOJIHBI.

[lony4yeHnue criekTpa U3IydeHUs CBETOANOA IPU MOMOIIU AUPPAKIIMOHHON PEIIETKH.

Pasnesn 6. OcHOBBI clIeIHAJILHON TEOPUN OTHOCUTEIBLHOCTH

I'panHuIbl IPUMEHMMOCTH KJIACCUYECKON MexaHMKHU. [locTynaTsl crnienuanbHON Teopuu
OTHOCHUTEIJIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHO  uHTepBasl.  [IpeoOpa3zoBanus Jlopenuma. YcnoBue
NPUYMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU W COKpalllcHUE
JUTUHBI.

DHeprusi ¥ UMITYJIbC PEIIITUBUCTCKON YaCTHLIBI.

CBs13b MaccChl € JHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKOMN YaCTULIbI. DHEPTUS MTOKOS.

TexHn4eckrne yCTpoucTBa U TEXHOJOTHYECKUE ITPOLIECCHI: CIlyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIN 3apSKEHHBIX YaCTHULL.

Yyenuuecxuii sxcnepumenm, 1abopamoprsie pabomsi, NPAKMUKYM
OmnpeneneHre UMIyJIbCca U SHEPTUU PEISITUBUCTCKUX YacTull (1Mo GoTorpadusiM TPEKOB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

Pasznen 7. KBantoBasi pusuka

Tema 1. Kopnyckynapno-60ano60it oyanusm

PaBHOBecHOE TemoBOE W3IydeHHE (M3IIy4eHHE aOCONIOTHO UYEPHOTO Temna). 3aKoH
cMmenienns Buna. I'nmmoresa Ilimanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoapdexr. OnbiTer A.I'. CroneroBa. 3akonsl Gorodddexra. YpaBHeHne DiHIITEHHA
s pororddexra. «Kpacuas rpanuma» pororddexra.

JlaBnenue cBera (B YacTHOCTH, JAaBJIIGHHE CBETa HAa aOCOJIOTHO MOTJIOUIAIOIIYI0 U
abCcoI0THO oTpaxarollyio nosepxHocTs). OmbiTel I1.H. JleOenena.

BonHoBelie cBoiictBa yactul. Bonnsl ne bpoins. [Inuna BoiaHbl ne bpouns u pazmepsl
o0nacTu JIOKaMM3alMM  JBWKYyIIEeWcs dacTuibl. KopmycKynsipHO-BOJHOBOW — AyalH3M.
Judpakuus 3J1eKTPOHOB Ha KpUCTAILIAX.

Crnernduka nzmepenuit B Mukpomupe. CooTHomeHus HeornpeneiaéHuocrei I eiizendepra.

TexHnuyeckue ycTpoiicTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: CIEKTPOMETP,
¢dorosnement, GoTOAATINK, TYHHETBHBIH MUKPOCKOII, COJTHEUHAs: OaTtapesi, CBETOIUO/I.



Jlemoncmpayuu
®oto3(PeKT Ha yCTaHOBKE C ITMHKOBOMU IJIACTUHOM.
NccnenoBanue 3akoHOB BHEIIHETo (hoTo3dexra.

HccrnenoBanne 3aBUCUMOCTH COMTPOTUBIICHHUS TIOTYIIPOBOJAHUKOB OT OCBEIIEHHOCTH.
Ceeroauo.
Conneunas OaTapes.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi, NPAKMUKYM
UccnenoBanue dpotopesucropa.
N3mepenue nocrosinnoit [lnanka Ha ocHoBe uccnenoBanus Gorodddexra.
HccnenoBaHne 3aBUCUMOCTH CUJIBI TOKA Y€pe3 CBETOANO OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma

OneITHI MO UCCIEI0OBaHUIO cTpoeHud atoma. [Inanerapnas mozens aroma Pezepdopaa.

[Toctynatsl bopa. N3nyuenue u noriomnieHne (OTOHOB MpHU MEPEXOo]e aroMa ¢ OJHOTO
YPOBHS DHEPTUU HA JPYTOM.

Bunsl criektpoB. CniekTp ypOBHEN SJHEPTUHA aTOMa BOJOPOJA.

CrioHTaHHOE U BBIHYXEHHOE U3NTydyeHue cBera. Jlasep.

TexHuueckue ycTpolcTBa U TEXHOJOTHYECKHE IPOLIECCHI: CIEKTPAJIbHBIA aHaIu3
(criekTpockon), Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

HaGmtoienue nuHelyaThIX CIIEKTPOB.

YCTpOUCTBO U 1EMCTBUE CYETUMKA HOHU3UPYIOIIMX YaCTHLL.

Ornpezenenyie AIMHBI BOJIHBI JA3€PHOTO U3IIYUYEHUS.
Yyenuuecxuii sxcnepumenm, 1abopamoprsie pabomoi, NPAKMUKYM

Habmronenue muHeuaToro cnekTpa.

HccnenoBanue cniekTpa pa3peskeHHOT0 aTOMapHOTO BOJIOPO/Ia U U3MEPEHHUE MOCTOSTHHOMN
Punbepra.

Tema 3. Quzuka amomno2o a0pa u INEMEeHMAPHBIX YACMUY

Hyxnonnas moxens sigpa I'eitzenOepra-lBanenko. 3apsa sapa. MaccoBoe 4uciio sipa.
N3oTomsbl.

PaguoaktuBHOCTH. Anb(a-pacnaa. DNEeKTPOHHBIN 1 MO3UTPOHHBINA OeTa-pacnaj. I amma-
U3JIyYEeHUE.

3aKOH paJAMOAaKTUBHOrO pacnana. PanuoakTuBHble u30TONBI B mpupoge. CBoiicTBa
WOHU3MPYIOIIEr0  M3Jy4YeHUs. BiusHue paguoakTUBHOCTM Ha  JKMBBIE  OpPraHU3MBL.
EcrectBennsiit ¢pon nzmyuenus. Jlo3umerpus.

DHeprus cBsi3u HYKJIOHOB B siipe. Snepusie cuibl. Jledekt maccsl sapa.

Snepubie peakiuu. Jlenenne wu cuHTe3 snep. SaepHsie peaktopsl. [Ipobrmemsbr
YIPAaBIAEMOIO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKUE ACIEKThl pPA3BUTHUS  SIEPHOU
JSHEPIEeTHUKH.

Meroasl perucTpanyu U UCCIENOBAHUS JJIEMEHTAPHBIX YACTHULL.



@yHIaMeHTalbHbIE B3aUMOAEHCTBUA. bapnonbl, Me30HbI U jenToHsbl. [IpencraBienue o
CranpaptHoit Moaenu. KBapk -rimrooHHasi MOJENb aJpOHOB.

®uzuka 3a npenenamu CranpapTHod Mojenu. TéMHas maTepuss U TEMHas SHEPTHUS.

EnuHcTBO (hr3nuecKkoil KapTUHBI MUpA.

TexHu4yecKkrue yCcTpoCTBa U TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, kKamepa BuibcoHa,
SAIEPHBIA PEaKTop, TEPMOSAEPHBIA peakTop, aroMHas Oom0a, MarHUTHO - pe30HAHCHas
TomMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi, NpaKmMuKym

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue panoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3ydenue nornomeHus 0eTa-4acTull allOMUHUEM.
Paspe 8. DiieMeHTBI aCTPOHOMHUH U aCTPO(PU3UKH

Oranbl  pa3BuThd  acTpoHoMuM. [IpukiianHOE W MHMPOBO33PEHYECKOE 3HAYCHUE
actpoHomuu. [IpuMEHHMMOCTH 3aKOHOB (DHM3UKHU [Jii OOBSICHEHUS MPHUPOIBI KOCMHUYECKHUX
00BEKTOB.

Metonpl aCTpOHOMUYECKUX UccaeqoBaH. COBpPEMEHHBIE ONTUYECKHUE TEJIECKOIIBI,
paaNoTENeCKOIbl, BHEATMOC(EepHas aCTPOHOMHUSI.

Bun 3Bé3nnoro nHeba. Co3Besmusi, spkue 3BE3MBI, IJIAHETH, WX BHUAMMOE JBHKEHUE.

Conneynas cucrema.

Connue. Conneunast akTUBHOCTb. McTounuk 3Heprun CoJiHLA U 3BE3.

3BE3bl, KX OCHOBHBIE XapaKTepUCTHKHU. JluarpamMmma «CHEKTpalbHBIM Kiacc -
CBETUMOCTb». 3BE3/Ibl TJIABHOW MOCIIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca - CBETUMOCTb) NS
3BE31 [UIABHOM TmocienoBartenbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBbIE
MPEACTAaBICHUS O MPOUCXOXKACHUH U 3BotOIMM COHIA U 3BE3]T. DTambl dKU3HU 3BE3]T.

Muneunsiii Ilyts - Hama I' amaktuka. [lomoxenue u aBwxkenue Connna B I anaktuke.
Tunsl ranaktuk. Paguoranaktvku u kBazapsl. YEpHBIE ABIPHI B A/Ipax rajlaKkTHK.

Bcenennas. Pacmupenne Bceenennoit. 3axkon Xa66ia. PazOeranme ramaktuk. Teopus
bospiioro B3psiBa. PemmkToBOE M3IydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnplie npoOieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmronenus 38€31HO0T0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOIb30BaHUEM
KOMITHIOTEPHBIX MPUIIOKECHUH I ONIPEACIICHHS TI0JIOKEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3/1usd CEeBEPHOTO MOTyIIapus U IPKUE 3BE3/bI.
HaGmronenus B reneckon JIyHbl, Mi1aHeT, TYMAHHOCTEH U 3BE3IHBIX CKOIIJICHUH.

Du3HYECKHH NPAKTUKYM

CriocoObl u3MepeHust GU3NYECKUX BEIMYUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTEIIbHBIX TPHOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOTIOTHBIE U
OTHOCHUTENIbHBIC TOTPEIIHOCTH HM3MepeHuil  ¢u3mdyeckux BenuunH. OIleHKa TrpaHUll
MOTPELIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCIEIOBAaHUN 3aBUCHUMOCTEH (PU3UYECKUX
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BEJIMYUH, TPOBEPKA MPEJIOKEHHBIX TUMOTE3 (BBIOOp M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKHX
paznenax «Y4eHU4eCKUil 3KCIEPUMEHT, J1a00paTOPHbIE pabOThI, MPAKTHUKYM ).

O0o0maromee NOBTOpeHue

O6o0menne W cucTeMaTu3alMsl  CoAepKaHus pas3ienoB Kypca «MexaHHuKay,
«MonekyngpHas GU3MKa U TEPMOJUHAMUKA», «DIEKTpoanHaMuKa», «KonebaHuss U BOIHBI»,
«OCHOBBI CHEIMAIBHOM TEOPUH OTHOCHUTENIBHOCTH», «KBaHTOBasg (usnka», «IIE€MEHTHI
ACTPOHOMMH U aCTPOPHUIUKIY.

Pons ¢Qu3uku U acTpOHOMHUM B JKOHOMHYECKOM, TEXHOJIOTMYECKOW, COLUAIBHOU H
THYECKON cdepax HesTEIbHOCTH YelOBEeKa, pOJib M MECTO (PU3UKH U acCTPOHOMHUU B
COBPEMEHHOM HAay4YHOU KapTHUHE MUpPaA, 3HAUCHUE onucaTeNbHOM,
CHUCTEMAaTH3UPYIOIIEH, 0OBSICHUTEIFHON U MPOTHOCTUYECKOW (YHKIMH (pU3WUecKod TeopuH,
poib (pu3myeckoil Teopuu B (POPMUPOBAHMM TPEJCTABICHUA O (PU3UYECKON KapTUHE MUpAa,
MecTo (U3MYECKON KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE.

MexnpeamMeTHnbie CBSI3H

N3yuenue kypca pusuku yriayornéHHoro ypoBHs B 11 kimacce ocymiecTBIseTCs ¢ YUYETOM
COJIEpKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKW, OWOJOTHU, XUMHH,
reorpaduu U TEXHOJOTHUHU.

Mesicnpeomemmusie nOHAMUA, CE6A3AHHBIE C U3YUCHUEM MEMO008 HAYYHO20
HO3HAHUA:SBIIEHUE, HaydHbId (QakT, runoresa, (Qu3Myeckas BeJIWYUHA, 3aKOH, TEOpus,
HaOJI0IeHNe, YKCIIEPUMEHT, MOJIECTHUPOBAHIE, MOJIEb, U3MEPEHHUE, MOTPEIIHOCTH N3MEPEHHH,
U3MEpUTENbHBIE TPUOOPHI, IIHU(pOBas JabopaTopusi.

Mamemamuxka:Pemenue cuctemMbl ypaBHeHUH. TpUroHOMeTpUYeCKUEe (GYHKIIMH: CUHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopsl u uX
MPOEKIIMA HA OCHU KOOPIMHAT, CIOXKEHHEe BEKTOPOB. [Ipon3BOAHBIC dIIEMEHTAPHBIX (DYHKITHIA.
[Tpu3Haku mog00ust TPEYTOJILHUKOB, ONpEeNIeHNE TUIONIAIN MI0CKUX Guryp n oonéma Tel.

buonozuaz>nextpuueckue siBICHUS B JKUBOW TPUPOJE, KOJeOATeIbHBIC IBWKCHUS B
KUBOM  mpupojie, DKOJOTMYECKHE  PUCKU  MpPU  MPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalollled Ccpeabl, YyJIbTpa3ByKOBas JMAarHOCTHKA B
MEJUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus:ctpoeHue aTOMOB M MOJICKYJ, KPUCTAJUTMYECKAash CTPYKTypa TBEPHIBIX Ted,
MEXaHU3MBbl 00Pa30BaHUS KPUCTAIUTMUECKON PEIIETKH, CTIEKTPATbHBINA aHAIH3.

T'eozpaghus:varnuthbie momoca 3eMIld, 3aleKH MATHUTHBIX Py, GOTOCHEMKA 36MHOMN
MOBEPXHOCTH, cericmorpad.

Texnonozusa:  npuMEeHEHUE TOCTOSHHBIX MAaTHUTOB, JJIEKTPOMArHUTOB,
ANEKTpoABUTATENh SIKOOM, TeHepaTrop NEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TeYb, JHMHUH
ANIEKTpOIEpeiay, AMEKTPOABUTATEINb, paaap, paIuonpuEéMHUK, TEICBU30p, aHTEHHA, Tele(oH,
CBY-neupb, yabTpa3ByKoBasi JUArHOCTUKA B TEXHHMKE, NPOEKIMOHHBIN anmapar, BOJOKOHHAs
OITHKA, COJTHEYHas OaTapesi, CIIyTHUKOBbIE TPUEMHHKH, SIZICpPHAsl SHEPTeTHKA U KOJIOTUYECKHE
aCIIEeKThI €€ pa3BUTHSL.



INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMs yueOHOTo mpenmera «Du3nkay JOKHBI OTPa)XaThb
TOTOBHOCTb M CITIOCOOHOCTH 00YYarOMIMXCsl pyKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEU
MO3UIMEN JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIONIMX TPAAUIIMOHHBIM IEHHOCTSIM POCCHUHMCKOTO  OOIIEeCTBa,
pacuMpeHue >KU3HEHHOT'O OIbITa U OMBITA JCSITEIIbHOCTH B MPOIECCE pealli3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIILHON JEATEIbHOCTH, B TOM YHCIIE€ B YACTHU:

1) rpa’kIaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMU OOydYaromerocss Kak AaKTUBHOTO |
OTBETCTBEHHOT'O UJIEHA POCCUICKOT0 0OIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIECYEIIOBEUECKUX TYMAHHUCTUYECKUX U JIEMOKPATHUYECKUX
IICHHOCTECI;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpEcaxX TI'PakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBICHUH B 00pa30BaTEIbHOW OpPTaHU3allNH;

YMEHHE B3aMMOJCHCTBOBATh C COLUUAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUHM C HX
GYyHKIUAMU 1 Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM 1 BOJIOHTEPCKOM JI€ATEIIbHOCTH;

2) MATPHOTHYECKOr0 BOCIHTAHMA:

c(hOpMHUPOBAHHOCTh POCCUMCKON IPa)KIaHCKON MAEHTUYHOCTH, NATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHNE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSAM POCCUMCKUX YUYEHBIX B
obOnacTi PU3UKHU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCHUTAHMA:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, ITUUECKOTO TTOBEJICHHUS; CTIOCOOHOCTh
OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh HA MOPaIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JICATEIILHOCTH YUEHOTO;

OCO3HAHME JJUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYIyIIEro;

4) 3CTeTH4eCKOro BOCIIMTAHUS:
ACTETUYECKOE OTHOIICHNE K MHUPY, BKJIIOYAsi 3CTETUKY Hay4YHOTO TBOPYECTBA, IPUCYIIETO
¢u3nveckoit HayKe;

5) TpynoBOro BoCIHMTAHUSI:

MHTEpEC K pa3IuyHbiM chepaMm npodeCCHOHATBHON IesATENhHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (M3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymytei
npodeccur U peaTn30BhIBaTh COOCTBEHHBIE JKM3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CTIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BaHUIO B 001acTH GU3UKHA HA
MPOTSHKCHUH BCEU KU3HMU;

6) 5K0JIOrHYeCcKOro BOCHUTAHUS:



c(OPMUPOBAHHOCTh IKOJOTMYECKOW KYyJIBTYpBl, OCO3HAHWE TIJIOOATBHOTO XapakTepa
9KOJIOTHYECKUX MPOoOeM;

IUIAHUPOBAHUE U OCYLIECTBICHUE NEWCTBUU B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHUS
L[eJIEN YCTOWYNBOIO PAa3BUTHS YEJIOBEYECTBA;

Pacimmmpenue ombiTa JA€ATEIBHOCTH SKOJOTMYECKOW HANpPAaBICHHOCTH HAa OCHOBE
UMEIOIIUXCSl 3HAHUH M0 (PU3HUKE;

7) UEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAYYHOMU JI€ATEIbHOCTH, TOTOBHOCTh B IpOLIECCE U3YUEHUS (PU3UKU
OCYUIECTBIISITh MPOEKTHYIO M UCCIEA0BATENBCKYIO NEATEIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHbIC YHHBEPCAJbHbIC Y4eOHbIE eI CTBUS
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENBHO (POPMYJIMPOBATh M aKTyaJU3UpPOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEEIATh LEIN AEATEIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUN UX JOCTHIKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U POTHBOPEYHSI B paCCMaTPUBAEMBbIX (DU3UUECKUX SBJICHUSX;

pa3pabaTbhIBaTh IUIaH pEeUICHUs IPOOJIEMbI C YUETOM aHAIM3a UMEIOIIMXCS MaTepHalIbHbIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHBBI B JACSATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YyJIBTATOB IIENSIM,
OLICHUBATh PUCKU NOCJIEICTBUI AESITENBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATh PAOOTYy B YCJIOBHSIX PEAJbHOTO, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIEM.

ba3oBrble ucciieroBarebCKue 1eHCTBHUSA:

BJaJIeTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATHUAMU U METOAaMHU (PU3HUECKOi
HaYKU;

BJIaJIeTh HaBBIKAMU y4€OHO -HCCIIEIOBATEIbCKON U MPOEKTHOW JESITENbHOCTH B 00JIacTH
¢u3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PEIICHHUs 3a1a4
¢u3nIEeCcKOro coaepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHMS,

BJAJIeTh BHJAMHU JICATEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpETaIuH,
npeoOpa3oBaHUI0O W TPUMEHEHHIO B Pa3jIMYHBIX YYEOHBIX CHUTYyalMsX, B TOM 4YHCIE TpPU
CO3/1aHUU Y4eOHBIX MPOEKTOB B 0071aCcTH (DU3HKH;

BBISIBJIATh TNIPUYMHHO-CJICICTBEHHBIC CBS3M W aKTyallU3UpOBaTh 3a/lady, BBIJIBHUTATh
TUMOTe3y €€ peIICHUs, HaXOIWTh apryMEHTBl JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTSPHH PEIICHHS,

aHATM3UPOBATh TMIOJNIyYCHHBIC B XOJC PEIICHHsS 3aJadd pPe3yibTaThl, KPUTUYCCKH
OLIEHUBATH MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (OPMYITUPOBATH COOCTBEHHBIE 33/1a4ll B 0Opa30BaTENbHOU IESITEIHHOCTH, B



TOM YHCJIe MPU U3YUSHUH PU3UKH;

JTaBaTh OLICHKY HOBBIM CHTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT; YMETh MIEPEHOCHUTD
3HaHMS 1O (PU3HKE B IPAKTUUECKYIO 00JIaCTh KU3HEIEATEIHLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTE; BBIIBUTATh

HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOIXO/Ibl U PEIICHHUS; CTABUTD

poOJIeMBI U 33]1a4H, TOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUS.

Padora ¢ undopmanmeii:

BJIa/IETh HABBIKAMH MOJYy4YeHUsI MH(OpPMALMKU (PU3NYECKOTO COJIEPKAHMSI U3 UCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IIOWCK, AaHAlW3, CHUCTEMATU3aLUI0 H
UHTEpIpeTaio HHPOpMaLUY pa3InYHbIX BUJIOB U (hOPM IPEICTABIICHUS;

OLIEHUBATh JIOCTOBEPHOCTh UH(OPMaLINY;

UCMOJb30BaTh CPEACTBA HMH(MPOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
peIIeHUN KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 337a4 C COOJIOJCHHEM
TpeOOBaHUN HIPrOHOMHKH, TEXHUKH 0€30aCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
STHUYECKUX HOPM, HOPM HH(OPMAITMOHHOM 6€30MacHOCTH;

co3JaBaTh TEKCTbl (PU3MYECKOTO COJEp’KaHHA B PA3NIMYHBIX (QopMaTax ¢ YUYETOM
Ha3HayeHuss UHPOpPMALMM W LEJNEBOW ayAUTOPHM, BbIOMpas ONTHUMaJIbHYIO (opmy
NPEJICTaBICHUS U BU3yaIH3alUU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eHCTBHSA:

OCYILLECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOH NESITEIbHOCTH;
pacro3HaBaTh NPEINOCHIIKY KOH(MIUKTHBIX CUTYallMi U CMArYaTh KOHQIIUKTBL; Pa3BEPHYTO U
JOTMYHO U3JIaraTh CBOXO TOUKY 3PEHHUS C MCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IIOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOM U MHIUBUIyalIbHOI padoThI;
BbIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH Ka)kJI0r0 WIEHA KOJUIEKTHBA;

NPUHUMATh 1L€JI1 COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATE M KOOPAUHHUPOBATH
JEUCTBUS MO €€ JTOCTMIKEHHUIO: COCTABJATH IJIAH JCHCTBHW, PAaCHpEAcssiTh POJIU C YYETOM
MHEHHMH y4aCTHHKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh Kau€CTBO CBOET0 BKJIAJA M KaXI0T0 YYaCTHUKA KOMAH[bl B OOIIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeularaTb HOBBIE IIPOEKTHI, OLEHUBATh MJIEU C MO3ULMHM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B DPA3NIMYHBIX CHTYALHUsX,
HPOSIBIISATH TBOPUECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS
Camoopranuszanus:
CaMOCTOSITEILHO OCYIIECTBISATh IMO3HABATEIBHYIO JEATEILHOCTh B obOMacTu (pu3uMKu MU
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTEIBHO COCTABIISITH IJIAH PEIIEHUs] PACUETHBIX U KAYECTBEHHBIX 3a]1a4, IIJIaH



BBITIOJTHEHUS IPAKTUUECKOU pabOThI ¢ yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEANOUYTECHU; 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacHIMpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTEHUN; AeNaTh
OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEILLICHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMUM B o0jactu (HU3UKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHATbHbI HHTEJIIEKT:

JTaBaTh OIICHKY HOBBIM CHUTYaIllUsSIM, BHOCHTh KOPPEKTHBBI B JCSATEIBHOCThH, OIICHUBATH
COOTBETCTBUE PE3YJITATOB IIEJISIM;

BJIa/IETh HaBBIKAMU MO3HABATEIbHON pedIeKcun Kak OCO3HAHUS COBEPIIAEMbIX JICHCTBHIA
U MBICTUTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peICKCUU AJI OIICHKU CUTYalllU, BEIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI  ApTYMEHTHI JIPYTUX MPU aHAJINU3€E Pe3yIbTaTOB JEATEIbHOCTH;

NPUHUMATH ce0s1, TOHUMasi CBOW HEJAOCTATKH U JJOCTOMHCTBA; IPUHUMATh MOTUBBI U

apTyMEHTHI APYTUX NP aHAJHM3€E PE3yIbTaTOB AEATEIbHOCTH; IPU3HABATH CBOE MPABO U

IPaBO JPYTUX HA OLIMOKH.

B mporecce mocTHKeHHST TUYHOCTHBIX PE3YJIbTaTOB OCBOSHUS MPOTPAMMBI MO (hU3HKe
JUIL  YPOBHSL CpelHero oOmiero oOpa3oBaHusi Yy OOydYalOlIUXCS COBEPIICHCTBYETCS
IMOYUOHATLHBLU UHMeLIeKm, TIPEINOoIaraoni copMUpPOBaHHOCTD:

CaMOCO3HAHMSI, BKJIIOYAOLIETO CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIEHOE COCTOSIHUE,
BUJICTh HANPABIICHUS Pa3BUTHs COOCTBEHHOW SMOIMOHAIBLHON Ccdepbl, ObITh YBEPCHHBIM B
ceOe;

caMOperyJupoBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3@ CBOE IOBEACHHE, CIIOCOOHOCTh aJaNTHPOBAThCS K HMOLMOHAIHHBIM
U3MEHEHUSM U MIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMY, BKJIIOYAIONICH CTpEMIICHHWE K JOCTIDKEHHUIO IENW U YCIexy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, HCXOJISI M3 CBOMX BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOIIECH CIMOCOOHOCTh TMOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €T0 TPH  OCYHICCTBICHUH OOIIEHHs, CIHOCOOHOCTh K COUYYBCTBHIO W
COTIEPEIKUBAHUIO;

COILIMABHBIX HABBIKOB, BKIIFOUYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTHMH
JIOJIbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiiaTh KOHMIUKTHIL.

NNPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydyenus B 10 kjacce mpeaMeTHbIE Pe3yibTaThl Ha YriyOJICHHOM YpOBHE
JOJIKHBI OTpaxaTh CHOPMUPOBAHHOCTD y O0YUAIOLIUXCSl YMEHU:

NOHUMATh poOJib (U3UKK B HKOHOMHUYECKOM, TEXHOJOTUYECKOH, HSKOJOTHYECKO,
COLIMANILHOM W ASTHUYECKON cdepax [eAaTeTbHOCTH YeJIOBEeKa, poJib MU MECTO (U3UKU B
COBPEMEHHOM Hay4YHOW KapTMHE MHUpa, 3HAYEHUE OIMCATEIbHOW, CHUCTEMAaTH3UPYIOLIEH,
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OOBSCHUTENBHOW W TPOTHOCTUYECKOW (PYHKIMH (QU3NYECKON TeopuH - MEXaHHKH,
MOJIEKYJISIpHOH (U3MKH U TEPMOJMHAMUKH, POJib (PU3NYEcCKOl Teopuu B (HOpMHUpPOBaHUU
npescTaBIeHU 0 GU3NUECKOo KapTUHE MUPA;

pa3nanyarh yCJIOBHS IPUMEHMMOCTU MOJENEH (PU3NYECKUX TN M MPOLECCOB (SIBICHUI):
UMHEpLHaNIbHAs CcHUCTeMa OTcu€ra, aOCONIOTHO TBEPAOE TENlo, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JBMKEHHE, CBOOOJHOE TMajJieHue, aOCoNIOTHO ympyras aedopmanus,
a0COJIIOTHO yNpyroe U abCONIOTHO HEYNPYroe CTOJKHOBEHMS, MOJEIU ra3a, >KUIKOCTH U
TBEPJOTO (KPUCTANIMUECKOT0) Tela, WJACANbHBIA Ta3, TOYEYHBIM 3apsii, OJHOPOJHOE
JIEKTPUYECKOE TI0JIE;

paznuyath ycioBHUS (TpaHUIbI, O00JIaCTH) TPUMEHUMOCTH (U3MYECKUX 3aKOHOB,
MOHMMATh  BceoOmMi  Xapakrep (YyHIAMEHTAIbHBIX 3aKOHOB W  OTPAaHUYEHHOCTH
UCII0JIb30BaHMSI YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHITH MEXaHMYECKHE MPOIIECCHI U SBIICHUS, UCTIOIb3Ysl OCHOBHBIC
MOJIO)KEHUSI M 3aKOHBI MEXaHWKU (OTHOCHUTEIHHOCTh MEXaHWYECKOTO IBUKEHUS, (HOPMYJIbI
KMHEMAaTUKH DPAaBHOYCKOPEHHOTO JIBIKEHHUA, IpeoOpa3oBanusi [ amunes 1isl CKOPOCTH U
nepeMenieHus, 3aKoHbl HpIOTOHA, NMPUHIKIN OTHOCUTENBHOCTH ['anmiies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBl COXPAHEHUS MMITYJIbCa U MEXaHHUYECKON SHEPruH, CBSI3b PAOOTHI CHUIIBI C
U3MEHEHHEM MEXaHUYECKON D3HEpruM, YCJIOBHS pPABHOBECHS TBEPAOTO Tela), MPH ITOM
HCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHS MPUMEHUMOCTH
¢u3nueckux 3aKOHOB: IpeoOpa3oBaHMil ['ammiies, BTOporo u TpeTbero 3akoHOB HbroToHa,
3aKOHOB COXPAaHEHUS UMITYJIbCa U MEXaHUUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE IMPOIECCHl W SBJICHUS, HMCIOJIb3ysS OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MOJEKyJISIpHON (U3MKA M TEPMOJUHAMUKU (CBSI3b JIABJICHUS
MJICAJIBHOTO Ta3a CO CPEIHEW KMHETUYECKON SHEPTUel TEIJIOBOrO ABUKEHUS U KOHIIEHTpALUen
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHENM KMHETHYECKOM SHEPrUei TEIIOBOIO
JIBU)KEHUSI €r0 YacTHUL, CBS3b JABJICHUS HJCAIBHOIO ra3a ¢ KOHLEHTpauuel MOJIEKYJ U €ro
TeMIepaTypou, ypaBHeHue MenaeneeBa-Kinanelipona, nepBbiii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMsI SHEpPruM B TEIUIOBBIX Mpoleccax), MpU 3TOM HCHOJIb30BaTh MaTeMaTHUeCKOe
BBIPQKCHHE 3aKOHOB, YyKa3blBaTh YCJIOBUS TNPUMEHUMOCTH ypaBHeHUs MeHeneena-
Knaneiipona;

AQHAJIM3UPOBATH U OOBICHITH NEKTPUUECKHUE SBIICHUS, UCIOIb3YsI OCHOBHBIE MOJIOKECHHUS
U 3aKOHBI 3JIEKTPOJIMHAMUKH (3aKOH COXpaHEHUs dJIEKTpUUecKoro 3apsaa, 3akoH Kymowna,
MOTEHIMATBHOCTh 3JEKTPOCTATUYECKOTO TOJS, MNPUHUUI CYNEPNO3ULIHUN DICKTPUUECKUX
MOJIEN, TIPU ITOM YKa3bIBasl YCJIIOBUS NMPUMEHUMOCTH 3aKkoHa KyJioHa, a Takke NpakTHYECKH
Ba)KHBIE COOTHOIIEHUS: 3aKOHbI Oma JJisi ydacTKa IEeNu U i1 3aMKHYTOH 3JIEKTpUYECKOMN
nenw, 3akoH J[xoynsa-Jlenna, mpaBuna Kupxroda, 3akonsr @apazest [u1st 31€KTpoIn3a);

OMHCHIBATh (PU3UYECKUE TIPOIECCHl U SBIICHUS, WCIIONB3Ysl BEIMYUHBI: TEpEMEIICHHE,
CKOpOCTb, YCKOPEHHE, HMIYJIbC Te€la M CHUCTEMBbI TeEJ, CHJIA, MOMEHT CHWJIbI, JAaBJICHHUE,
MOTCHIIMATbHAS DHEPTHs, KUHETUYECKas DSHEPIusi, MEXaHW4YecKas HHeprusi, paboTa CHIIBI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHIIA TSDKECTH, CUJla YIIPYTOCTH, CUJIa TPEHHUs, MOLIHOCTD,
DHEPTUs B3aUMOJICHCTBHUS Tella ¢ 3emiuéid BOMM3M €€ TOBEPXHOCTHU, DHEPTUsS YIPYroi



nedopMalid TPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMmIeparypa Tena, paboTa B
TEPMOJUHAMUKE, BHYTPEHHSISI SHEPTUs HJI€aIbHOr0 OAHOATOMHOTO rasza, paboTa HaeaabHOTro
raza, OTHOCUTEJbHAs BIAXHOCTh Bo3ayxa, KIIJ| wumeanbHOro TEMJIOBOrO ABUTATENS;
ANEKTPUUYECKOE T0JIE, HAMTPSHKEHHOCTD AIEKTPUUYECKOTO TOJISI, HAMPSHKEHHOCTD OIS TOUYSTHOTO
3apsiia WK 3apsHKCHHOTO Mapa B BaKyyMe U B IUAJICKTPHUKE, TTOTCHIIAAT DJICKTPOCTATHIECKOTO
OJIsI, Pa3HOCTh TOTEHIIMAJIOB, AJICKTPOJBMKYINAS CHJIA, CHJIAa TOKA, HAMPSHKEHUE, MOIIHOCTh
TOKa, DJEKTPUYECKass EMKOCTh TUIOCKOTO KOHACHCATOPa, COMPOTUBICHHE YYacTKa IENH C
MIOCJICZIOBATEIILHBIM U TApPAJUICIBbHBIM COSAMHEHUEM DPE3UCTOPOB, DHEPTHUS AJICKTPHUECKOTO
TIOJIST KOHJIEHCATOPa;

OOBSCHATh OCOOEHHOCTU MPOTEKAHUS (PU3UUECKUX SBIICHUN: MEXaHHUECKOE JBMXKECHHE,
TEIUIOBOE JIBIJKCHHWE YacTHIl BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
mubdy3us, wucmapeHue, KHUICHHEe W KOHJEHCAIWs, IUIaBJICHHE U KPUCTAJUTU3AIIMS,
HAIPABJIICHHOCTh TEIUIONEpeIauu, JJICKTPU3AIMS TeJ, SKBUIOTCHIMATLHOCTh TMOBEPXHOCTU
3apsKEHHOTO MPOBOJTHUKA,

MPOBOAUTH HUCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKON BENUYMHBI OT JPYrou ¢
WCIIOJIb30BAHUEM TIPSMBIX H3MEPCHHM, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl TOJYYCHHON 3aBHCHMOCTH (DM3UYECKUX BEIWYMH B BHJIE TpadHUKOB C ydETOM
a0COJTIOTHBIX TTOTPEITHOCTEH H3MEPECHHM, JIEIaTh BRIBOBI IO PE3yiIbTaTaM HCCIIEI0OBAHHUS,

MPOBOJANTh KOCBEHHBIC W3MEpPEHUS (PHU3UYCCKUX BEIWYMH, MPU OTOM BBIOUPATH
ONTUMAJILHBI METOJI W3MEPCHHsI, OIICHUBATH A0COJIOTHBIC U OTHOCHTEIBHBIC TOTPEITHOCTH
NPSIMBIX ¥ KOCBCHHBIX U3MEPCHHIA,

MIPOBOAUTH OMBITHI TIO MIPOBEPKE MPEIIOKEHHON THITIOTE3bI: TUTAHUPOBATH
DKCIIEPUMEHT, COOUpPATh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJM3UPOBATh IOJYyUYEHHBIC
pe3yJIbTaThI U JIENaTh BBIBOJ] O CTaTyCE MPEAT0KEHHON THITOTE3bI;

coOmroaTh mpaBuia O€30MacHOrO TpyJa MpPU TPOBEACHUM HCCIEIOBAHMA B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPaKTUKyMa M y4eOHO -HCCIIEIOBATEIbCKOM U TMPOEKTHOU
NESTENIPHOCTH C  HUCIOJB30BAHMEM  HU3MEPUTENBHBIX  YCTPOHUCTB ®  1abOpaTopHOro
000pyTI0BaHHS;

pemarh pacu€THbIC 3aJ]a4M C SIBHO 33JJaHHOW M HESIBHO 3aJIaHHOUN (PU3UYECKON MOJIETIBIO:
HAa OCHOBAaHUU aHAJIM3a YCJIOBUS OOOCHOBBIBATH BHIOOP (PU3MYECKON MOJIENH, OTBEYAIOIIEH
TpeOOBaHUSAM 3a/layl, MPUMEHATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIATHI
bu3nUecKuX TEOpHWl TMpPH HCIOJIB30BAHUM MAaTeMAaTHUYECKUX METOJOB pEIIeHUs 3ajad,
NPOBOANTH PACU€Thl HAa OCHOBAaHWU HMEIOIIMUXCS JaHHBIX, aHAIM3UPOBATH PE3yJIbTaThl U
KOPPEKTHPOBATh METOIbI PEIICHHSI C YIETOM TOJYYCHHBIX PE3YJIbTaTOB;

peniath KaueCTBEHHbBIE 3aJa4M, TPeOYIONUe MPUMEHEHHUs 3HAHWH W3 Pa3HBIX pPa3JeiioB
Kypca (U3MKH, a TaK)Ke WHTErpalliy 3HAHWH U3 JIPYTUX MPEIMETOB €CTCCTBEHHO-HAYYHOTO
IIUKJIA: BBICTPAWBATh JIOTUYCCKYIO IIETIOUKY PACCYXKACHHH C ONMOPO HAa M3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PM3UYCCKHEC SBIICHHUS,

UCIIOJIb30BAaTh TEOPETHUCCKHUE 3HAHUS JUISI OOBSICHCHUS OCHOBHBIX NMPUHIIUIIOB PAOOTHI
U3MEPUTEIIBHBIX MPUOOPOB, TEXHUICCKUX YCTPOHUCTB U TEXHOJIOTHUECKHUX MTPOIIECCOB;

MPUBOJIUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX -(U3UKOB B Pa3BUTHE



HAyKH, B O0BSICHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUI;
aHaJIM3UPOBATh U OLICHUBATh ITOCJIECTBUS OBITOBOW M MPOU3BOJICTBEHHON JI€ATEIbHOCTH
YeJIOBEKa, CBA3AHHON ¢ (PU3NUYECKUMU MPOLlecCaMy, ¢ TO3ULIUM IKOJIOTUUECKOM O€30MacHOCTH,
NPEJICTaBICHUI O pallMOHAJIBHOM MPUPOJONOIb30BaHNHN, a TAKKE€ Pa3yMHOM HCIOJIb30BaHUU
JOCTH>KCHUN HAYyKW U TEXHOJIOTUH I aJbHEUIIEero pa3BUTHS YEJI0BEYECKOr0 O0IIECTBA;

MPUMEHATh Pa3InyHble COCOOBl paboThl ¢ MHpOpMaIel (GU3NIECKOrO COAEpIKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUM, MPU STOM HCIOIH30BaATh
COBpEMEHHbIE HMH(OpPMAIMOHHBIE TEXHOJOTHUU HJisl TOUCKA, MepepadOTKH U TMPEeAbsBICHUS
y4eOHOM U HAay4YHO-NOMYJSipHOW HMHGPOpPMALUU, CTPYKTYPUPOBAHMS U HHTEPIPETALNU
uH(pOpMallUM, TONYYEHHOW W3 pPa3jIMYHbIX MCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATH
nojiydaeMyro MHGOpPMAIMIO U OILIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS
3HAHUM, TaK U HA OCHOBE aHaJIN3a UCTOYHHKA MH(POPMAIIUK;

NPOSIBIIATh  OPraHU3AIOHHBIE UM  TIO3HABaTENbHBIE YMEHHUS  CaMOCTOSTEIHHOTO
npuOOpETEeHUsT HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHUS TMPOCKTHBIX U ydeOHO -
UCCJIEIOBATENIBCKUX PadOT;

paboTaTh B TpyMIe C UCTIOTHEHUEM Pa3IMYHBIX COIMAIILHBIX POJIEH, MIIaHUPOBATh padoOTy
TPYIIBI, PAIMOHATIEHO PACIIPEACIISATh NEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJIeKBATHO
OIICHMBATh BKJIQ/l KAXKJIOTO U3 YUACTHUKOB I'PYIIIHI B PEIICHHE pacCMaTpUBAeMON MPOOIEMBIL;

OpOSBIATh  MOTHBaLMI0O K  Oyaymed  npodeccHoHanbHOM — JIEATENbHOCTH IO
CHEUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIs.

K xonmy oOywyenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha YriyOJIEHHOM YpOBHE
JIOJDKHBI OTpaXxaTb c(OPMUPOBAHHOCTh Y 00yYaIOLINXCSl YMEHUM:

NOHUMATh POJb (PU3UKH B SIKOHOMUYECKOM, TEXHOIOTMYECKOW, COLMAIbHOM U 3TUYECKOI
chepax NEATETbHOCTH YENOBEKa, poJib U MeCTO (M3MKM B COBPEMEHHOM Hay4HOM KapTHUHE
MHUpa, pOJIb ACTPOHOMHMH B MPAKTUUYECKOW AESITENbHOCTH 4YEJOBEKa MU JajbHEHIIeM Hay4yHO-
TEXHUYECKOM DPa3BUTUH, 3HAYCHHE OMUCATENIbHOM, CHCTEMATHU3UPYIOLIEH, OObSICHUTENbHON U
MPOTHOCTUYECKONW (DYHKIUN (DU3NUECKONW TEOPHUH - SJIEKTPOAMHAMUKH, CHEIUATBLHON Teopuu
OTHOCUTENIbHOCTH, KBAaHTOBOW (U3MKH, pOJb (QU3NYECKON Teopur B (QOPMUPOBAHUU
npejcTaBiIeHuil o Gu3nmveckoil KapTHHE MHUpa, MECTO (PU3MUECKONW KapTHUHBI MHpa B 0OIIEM
PAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPO/IE;

pasnuyaTh YCIOBHUS MPUMEHUMOCTH MoOJeie (U3HUecKuX Ted U MPOLEecCoB (sSBJICHUN):

OJIHOPOJHOE ANEKTPUUECKOE U OJJHOPOJTHOE MAarHUTHOE MOJIS,
rapMOHUYeCcKue KojeOaHHs, MAaTeMaTUYeCKUW MasTHUK, HACaJbHBIM MNpPYXKUHHBIA MasTHUK,
rapMOHUYECKUE BOJHBI, UJl€aJIbHbIM KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIENeH aToma,
ATOMHOTO S1Jpa ¥ KBAHTOBOW MOJIENN CBETA;

pa3nuyath ycnoBHsl (TpaHUIIBl, OOJAaCTH) NPUMEHUMOCTH (PHU3UYECKUX 3aKOHOB,
NOHMMAaTh  BCEOOIIMH  XapakTep (yHOAMEHTAJIbHBIX 3aKOHOB M  OTPaHHYEHHOCTh
MCII0JIb30BAHMSI YACTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH IJIEKTPOMATHUTHBIE NPOIECCHl U SBICHHS, HCIONb3YS
OCHOBHBIE ITOJIOKEHUS U 3aKOHBI ANEKTPOAMHAMUKY U CHEHUATBHOW TEOPUH OTHOCUTEIBHOCTU
(3aKOH COXpaHEHHs DJJIEKTPUUECKOro 3apsana, cuina Awmmnepa, cuia JlopeHua, 3akoH



AJIEKTPOMAarHUTHOM MHIyKuuu, npaBwio Jlenna, cBsa3p OJIC caMOMHAYKIMM B 3JIEMEHTE
ANEKTPUYECKON LENU CO CKOPOCThIO M3MEHEHUs CUIIbl TOKA, IMOCTYJIAThl CIIEHUAIbHON TEOPUH
OTHOCHUTEJIbHOCTU DUHIITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE NMPOLECCHl U SIBJICHUS, UCIIONb3Ys MOJIOKEHUS
KBaHTOBOM (M3MKH (ypaBHEHHME DHWHIITENHHA 1 poTord(eKTa, NEPBBIM U BTOPOM MOCTYJIAThI
bopa, npunHimun cooTHoulieHUs HeomnpeaenaéHHocTe [elizenOepra, 3aKOHBI COXpAaHEHUS
3apsAI0BOTO MU MAacCOBOTO YHCEN M SHEPIHMHM B SIIEPHBIX PEAKIHUSAX, 3aKOH PaJHOAKTHBHOTO
pacraja);

OMKCHIBATh (PU3UYECKUE TMPOLIECCH U SIBICHUS, UCIOJIb3YsS BEIUYUHBI: HANPSKEHHOCTD
AIIEKTPUYECKOTO TOJS, MOTEHIUAN 3JIEKTPOCTATUYECKOTO IO, Pa3HOCTh TMOTEHIMAJIOB,
ANEKTPOABMKYIAS CHUJIA, WHAYKIUS MarHUTHOTO TIOJIsi, MarHUTHBIA TOTOK, cuja Amrepa,
UHAYKTHBHOCTb, DJEKTPOJBIDKYIIAsT CHJIa CAMOMHAYKIIMH, OJHEPrusi MAarHUTHOTO IOJIS
MIPOBOJHHUKA C TOKOM, PENIITUBUCTCKUI UMITYJIbC, TIOJTHASI SHEPTHSI, YHEPTUS TIOKOS CBOOOIHOU
YACTHUIIBI, SHEPTUSI U UMITYJIbC (POTOHA, MACCOBOE UMCIIO U 3apsij siApa, SHEPTHsl CBSI3U SIPa;

OOBSCHATh OCOOCHHOCTHM TMPOTEKAHUS (PUBMUYECKUX SIBICHUIN: DIIEKTPOMArHUTHAs
UHAYKIIHS, CAMOMHAYKIIUS, pe30HAHC, HHTep(EpEHIUs BOJIH, AUPPAKIUS, AUCIIEPCHSs, TIOJTHOE
BHyYTpeHHEe oTpakeHue, poroanekrpuaeckuid 3¢dext (hoToaddekt), anbda - u 6eTa-pacnaapl
anep, raMMa-u3llydeHue sijiep, (U3uuecKre MPUHIMIBI CIEKTPAIbHOrO aHalnu3a M PaboThI
Ja3epa;

ONpEeNiaTh HaNpaBlIeHWE HMHIYKUWW MAarHUTHOTO TMOJIA NPOBOJAHHMKA C TOKOM, CHJIbI
Awmmnepa u cunbl Jlopenua;

CTPOUTH H300paKEHHE, CO3/1aBa€MOE€ IUIOCKMM 3€pKajoM, TOHKOW JIMH30M, U
PacCUMTHIBATh €r0 XapaKTEPUCTHKU;

IPUMEHSTh OCHOBOIMNOJATalIIUe aCTPOHOMUYECKUE MOHSATHUS, TEOPHUH M 3aKOHBI IS
aHanu3a M OOBSCHEHUS (U3MUECKHX IMPOLECCOB, MPOUCXOIAINIMX B 3BE3NIAX, B 3BE3IHBIX
CUCTeMaX, B MEKTaJaKTUUYEeCKOW cpeze; ABMKEHHMs HEOECHBIX TeJ, 3BOJIOLMU 3BE3N U
Bcenennoii;

NPOBOAUTH HCCIEAOBaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH C HUCIHOJIb30BAHHEM
NpSMBIX HW3MEPEHUH, MpU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATH pE3yJIbTaThl
NOJIyYeHHON 3aBUCUMOCTH (U3MUECKHX BEJIMYMH B BUJE TpapUKOB C y4ETOM aOCOIIOTHBIX
MOTPEUIHOCTEN U3MEPEHHU, JIeTIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEOBAHNUS;

NPOBOAUTh KOCBEHHBIE W3MEpPEHUs (PU3NYECKUX BEIMYMH, IPU OTOM BBIOUPATH
ONTUMAJILHBI METOJI M3MEPEHHsI, OIICHUBATh AOCOIIOTHBIE M OTHOCUTENbHBIC MOTPEITHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEAJIOKEHHON THIOTE3BI: IJIAaHUPOBATh
DKCIIEPUMEHT, COOUpPATh DJKCINEPUMEHTAIBHYI0 YCTAaHOBKY, aHaJU3UPOBATh TOJyUYCHHBIC
pE3yJIbTaThl U JIENIaTh BBIBOJI O CTATYCE MPEJIOKEHHON TUIIOTE3bI;

OMUCHIBATh METObI MOJTYyUYECHUS] HAYYHBIX ACTPOHOMUYECKHUX 3HAHUM;

coOmoaTh mpaBuia O€30MacHOrO TPyJa MPU NPOBEJACHUU HCCIEIOBAHWA B pPaMKax
y4eOHOTrO DJKCIEPUMEHTa, NPAaKTHKyMa H Y4eOHO -HMCCIEeNOBATENbCKOM M MPOEKTHOU
NESTETbHOCTH € WCIOJNB30BAaHHMEM  HM3MEPUTENBHBIX  YCTPOMCTB M J1aOOpPaTOpPHOTO
000py10BaHMUS;



pemath pacu€THBIC 3aJ]a4M C SIBHO 33JJaHHOW M HESIBHO 3aJIaHHOUN (PH3UYECKON MOJIEIIBIO:
Ha OCHOBAHMM aHAJIN3a YCIOBHUS BbIOMpaTh (U3MUYECKHE MOJENH, OTBEYAlolue TpeOOBaHUSIM
3a/1a4d, MPUMEHITh (HOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TOCTYJAThl (PU3NUYECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEMAaTHYECKUX METOJOB pEIICHUs 3ajad, MPOBOJUTH pacy€Thl Ha
OCHOBaHUU HUMEIOIIMXCSI JTAHHBIX, AHAIM3UPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METOMbI
pEIIeHUs ¢ yUETOM MOTYUYEHHBIX Pe3yJIbTaTOB;

pemniath KaueCTBEHHbIE 3aJaud, TpeOylolue MPUMEHEHHUs 3HAaHWM U3 pa3HBIX pa3/elioB
Kypca QU3MKH, a TaK)Ke WHTErpaluu 3HAHWM U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIa: BBICTPAUBaTh JOTUYECKYIO IIEMOYKY PACCYKICHUW C OMOPOW HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHE SBJICHUS,

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHUS JUIsI OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUECKHUX MPOIIECCOB;

MPUBOAUTE MIPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTUH;

aQHAJM3UPOBATh U OLICHUBATH MOCIEICTBHS OBITOBOM M MPOU3BOJACTBEHHON NESITEIHHOCTH
YeJI0BEeKa, CBA3aHHON ¢ (DU3MYECKUMHU MPOIIECCAMH, C MO3UIIMNA IKOJIOTHUECKON 0e301acHOCTH,
MPEACTABICHUN O pPalMOHAIBHOM IMPUPOAOINOIb30BAHUM, @ TAKKE PA3yMHOM HCIIOIb30BAHUU
JOCTKEHUHN HAYKH M TEXHOJOTUH JJIs JaNbHEHIIEero pa3BUTHS YEIIOBEUECKOT0 OOIIECTRA;

NPUMEHSITh Pa3IUYHbIE CIIOCOObI paboThl ¢ MHpOpMaNHel (HU3MIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTWUH, MPU STOM HCIOIH30BaTh
COBpEMEHHbIE WH(OpPMAIIMOHHBIE TEXHOJOTHUU IJsi TOUCKA, MepepaboTKU M TpenbsSBICHUS
y4eOHOW M HAy4yHO -MOMYyJSIpHOW WH(POPMAIMU, CTPYKTYpPUPOBAaHUS U HWHTEPIPETAIUU
uH(popManuu, TMOJYYEHHOW W3 pa3IUYHBIX MCTOYHUKOB, KPUTHUYECKU aHAIMU3UPOBATh
noJiydyaeMyio WH(OpMalui M OIEHHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS
3HaHUH, TaK U Ha OCHOBE aHaJM3a UCTOYHUKA HH(HOPMAIUH;

MpOSIBJISATh  OPTaHU3allMOHHBIE W TO3HABATENbHBIE YMEHHUS  CaMOCTOATEIBHOTO
npuoOpeTeHrss HOBBIX 3HAHUM B TPOIIECCE BBHIMOJTHEHUS MPOEKTHBIX H y4eOHO -
UCCJIEIOBATENBCKUX PadOT;

paboTaTh B TPyMIE C UCTIOTHEHHEM PA3IMYHBIX COLMATIBHBIX POJIECH, MIaHUPOBATh PaboTy
TPYIIIbI, PAIMOHAIBHO PACTIPENEATh EATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJeKBATHO
OIICHUBAThH BKJIAJ] KaXKJIOTO U3 YYACTHUKOB IPYNIIBI B PEIICHUE PACCMATPUBAEMON MPOOIIEMBI;

NpOSIBIIATH ~ MOTHBAIMIO K  Oymaymed  mpodeccHoHanbHOW — EATENhbHOCTH  TI0
CHEIUATBHOCTSM (PU3UKO-TEXHUYECKOTO TMPODHUIIS.



TEMATHYECKOE IIJIAHUPOBAHHUE

HaumenoBanue
Konnue
pa3zeiioB U TeEM OcHoBHBIC BU/bI 1eATEJIbHOCTH
Hara Ne CTBO IIporpamMmmHoe coaep:kanue
y4eOHOTO o0yyaromuxcst
npeaMera Hacos
Pa3nen 1. Hayunslii METO/] HO3HAHUS IPUPOIBI
11 Hayuynbiii meTop 3 ®dusuka - pyHIaMeHTalIbHas HayKa O VYyacTte B JUCKYCCHH O POJH (pu3muecKon
NO3HAHUSA npupone. Hayunslii MeTo IO3HaHUS U TEOpHH B (HOPMUPOBAHUU IIPEICTABICHUN O
NPHUPOABI METO/BI HCCIIEOBAHUS (PU3NIECKUX (¢u3nyecKoil KapTUHE MUpa, MECTE
SBJICHUM. (bu3nueckoil KapTUHBI MUpa B O0OIIEM PsTy
OKCHEPUMEHT U TEOPHUS B IIPOLIECCE COBPEMEHHBIX €CTECTBEHHO -HAay4HbIX
no3HaHus npupoasl. Habmoaenue u IIPEJICTaBICHUN O IPUPOJE.
HKCIIEPUMEHT B (PU3UKE. W3ydeHne MOHATUH «THIIOTE3a», «PU3UICCKUI
Crioco6b1 u3MepeHus (PU3NIECKUX 3aKOH», «(u3nyeckast TCOpHUs».
BEJIMYMH (aHAJIOTOBBIE U IIU(POBHIE PaccmoTpenue rpanuil NpuMEHUMOCTH
U3MEpUTENIbHBIE IPUOOPBI, (bU3NYECKUX 3aKOHOB.
OMITbIOTEPHBIETATYMKOBBIE CCTEMBI). CpaBHeHHME U3MEPEHNN PU3NYECKUX BETUUUH
[TorpemnocTu u3MepeHuit pU3nUecKux IPY TOMOIIY AHATIOTOBBIX U HUPPOBBIX
BeJIMYMH (a0COJIIOTHAS Y OTHOCUTEINbHAS). | U3MEPHUTENbHBIX IPUOOPOB, HAIIpUMeEp, IpU
MonenupoBanue GU3NYECKUX SIBICHUM U | H3MEPEHUH CUJIbI TOKA MHAIIPSDKEHUS B LIETH
IIpoLeccoB (MaTepuaibHas TOUKa, MIOCTOSIHHOTO TOKAa IIPY MOMOIIH aHAJOTOBBIX U
abCoIIIOTHO TBEPOE TENO, UAeaNbHas U(GPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.
JKUJKOCTD, HACAJIBHBIN T'a3, TOUCUHBIN OcBoenue crnoco00B OIIEHKH MOTPEITHOCTEHN
3apan). 'unoresa. @u3nueckuii 3aKoH, U3MEPEHU.
TPaHHULIBI €70 TPUMEHUMOCTH. OcBoeHHE OCHOBHBIX TPUEMOB PabOTHI C
dusnyeckas TEOpHUsL. udpoBoii 1aboparopueil no gpusmke,
PoJsb u mecTo ¢u3uku B HaIpuMep, MpU U3MEPEHUN HU3HUECKUX
(popMHpPOBAHUM COBPEMEHHON HAYYHOM | BEIWYMH IIPHU OMOIIY KOMIIBIOTEPHBIX
KapTHHbI MHPa, B IPAKTHYECKOMH AAaTYHKOB
AeATe1bHOCTH JIIOAeH
HToro mo pazueny 3
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Pazgen 2. Mexanuka

2.1

Kunemaruka

MexaHn4ecKoe JBUKECHHE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
nBrkeHus. CucreMa oTcuéra.

[Tpsimast 1 oOpaTHas 3aa4l MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €ro

IIPOCKLMU HA OCU CUCTEMBI KOOPIHMHAT.
Tpaexropus.

[Tepemerienue, CKOpOCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHHUE MAaTepUAIbHON TOUKH, UX
MPOEKIMU HA OCH CUCTEMbI KOOPIUHAT.
CrnosxeHue nepeMelieHU U CI0KEHHE
CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
MPSIMOJIMHEMHOE JBUYKEHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MATepUaIbHON TOYKH
0T BpeMeHH U ux rpapuku. CBoOo1HOE
najzieHue. Y ckopeHue cBoOOIHOTO
najeHus. /[Bmkenue tena, OpoLIeHHOTo
M0J1 YTJIOM K TOPU30HTY. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTHU U YCKOPEHUS
MaTepUalbHON TOYKH OT BPEMEHHU U UX
rpaduku. KpuBonuHeiiHoe BIXEHUE.
JIBr>KeHHe MaTepuaabHOM TOYKH 10
OKPYXXHOCTHU. YTJO0Bas U JINHENHAs

ckopocTb. [lepron 1 yactota 0OpareHus.

LlenTpocTpeMuTenbHOE (HOPMAIBHOE),

KacaTelbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE

YCKOpPEHUE MaTEPUAIBHON TOUKHU.
TexHu4yeckue ycTpoicrsa u
TEXHOJIOTHYeCKHEe NPOLeCChl:
CIIHI0METP, ABUKEHHE CHAPA/I0B,

[IpoBenenre KOCBEHHBIX U3MEPEHUIN
MI'HOBEHHOH CKOPOCTH U YCKOPEHMSI T€Ja, B
TOM YHUCJI€ YCKOPEHUsI CBOOOAHOrO MaIeHuUs,
IIPOBEJICHUE MCCIIE0BAHUS 3aBUCUMOCTEN
MeXy PU3NYECKUMU BEIMUYMHAMU (IIyTH OT
BPEMEHMU IIPU PAaBHOYCKOPEHHOM JBH)KEHUU,
nepuoja ooparieHusi KOHHYeCKOro MasTHUKA
OT €T0

MapaMeTpoB) U OIBITOB IO MPOBEPKE
IIPEJI0KEHHON TMIIOTE3bI IPU U3yUEHUU
PAaBHOYCKOPEHHOT'O MPSIMOJIUHENHOTO
JBWOKEHUS, IBUKCHUS TeJa, OpPOIIEHHOTO
TOPU30HTAJIBHO, IBU)KEHHUS TEJIa 1O
OKPYHOCTH C IIOCTOSIHHOM 10 MOJYJIIO
ckopocThio. Onpenenenne abCOMIOTHBIX U
OTHOCHTEJIBHBIX IOIPEIIHOCTEN U3MEpEHUN
¢uznueckux BenuduH. OLeHKa rpaHul]
MOrPEIIHOCTEMN.

N3ydyeHne Mosieu cCUCTEMBbI OTCUETA,
CpaBHEHHUE IIyTEH, TPACKTOPUH,

CKOPOCTEH JIBUYKEHUSI OJJTHOTO U TOTO K€ Tela B
pa3HBIX CUCTEMAaxX OTCYETA.

AHanu3 pa3HbIX cioco0oB

UCCIJIEIOBaHMS IBUKEHUM.

PaccmoTrpenue npenensHOro nepexoaa

Y U3MEPEHNE MTHOBEHHON CKOPOCTH.
MonenupoBanue npeoOpa3zoBaHus
JIBUKEHUH C NCIIOJIb30BAHNEM

MEXaHU3MOB, U3YUYEHHE

npeoOpa3oBaHus YIIIOBOM CKOPOCTH

B PeyKTOpE.

AHanu3 HanpaBJIEHUS CKOPOCTU

IIPU ABUKEHUU IO OKPY>KHOCTH.
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HeNnHble, mecTepéHYaTbie 1 peMEHHbIE
nepeaavu, CKOPOCTHbIE JIUPTHI

Pemenue pacu€THbIX 3a71a4 C IBHO
3aJaHHOU U HESIBHO 3aJaHHOU
¢bu3nvecKoil MoseNbIo ¢
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJT KHHEMATHKH.

Pemenne kauecTBeHHBIX 3a1a4,
TpeOyIONMX MPUMEHEHHUS 3HAHUI

10 KNHEMATHUKE.

OOBsicHEeHHE YCTPOWCTBA U TIPUHITUTIA
JIECTBUSI CIIUIOMETPA, LICTTHBIX,
LIeCTepEHYATHIX U PEMEHHBIX IIepeaay,
CKOPOCTHBIX JTU(TOB.

OOBsicHEHUE JIBIKCHUS CHAPSIOB.
Onpenenenue ycioBUM MPUMEHUMOCTH
Mojienel PU3NIECKUX TEIl U MPOLECCOB
(sBICHUI): MaTepHalIbHAs TOUYKA,
PaBHOYCKOPEHHOE JIBUXKEHUE,
cBOOOJIHOE TTa/IEHUE.

BrinonHenne yueOHBIX 3a1aHUN

Ha aHaJIN3 MEXaHUYECKUX IIPOLIECCOB
(sIBJIEHUI) C UCIIOJIB30BAaHUEM
OCHOBHBIX MOJIOKEHUHN U 3aKOHOB
KHHEMATUKH: OTHOCUTEIHHOCTh
MEXaHUYECKOTO JIBHKEHUS, POPMYIIbI
KHHEMATUKHA PAaBHOYCKOPEHHOTO

JABWXKXCHUA, npeoGpa30BaHH${ Tlanunes mis

CKOPOCTH M IEPEMEIIEHHUS.
Hcnons3oBanue IT-rexHonorui

pu paboTe ¢ JOMOIHUTETbHBIMU
UCTOYHHUKAMU MH(POPMALIUH 110 TEME,
UX KPUTUYECKUI aHAIN3 U OLICHKA
JIOCTOBEPHOCTHU
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2.2

JInnamuka

Ilepsbiit 3akoH HbroToHA.
HMuepuuanpHble CUCTEMBI OTCUYETA.
[Tpunuun otHocuTenbHOCTH ["anues.
HeunepunanbHble CUCTEMBI OTCYETA
(onpenenenue, npuMepsl). Macca Tena.
Cuna. [TpuHuun cyneprno3uium CHl.
Bropoii 3axkoH HeroToHa11s
MaTEepUaIbHON TOUYKH.

Tperunii 3akoH HproToHa 111
MaTEpUaIbHBIX TOYECK.

3aKOH BCEMUPHOIO TATOTEHUSI.
OKBHUBAJICHTHOCTb I'PABUTALINOHHON U
WHEPTHOU MAaCCBHI.

Cuna TspKkecTu. 3aBUCUMOCTD YCKOPEHHUS
CBOOOJHOIO NAJECHUSI OT BHICOTHI

HaJ IOBEPXHOCTHIO IIAHETHI HOT
reorpauuecKon MTUPOTHI.

JIBmxeHue HeOECHBIX Tel U UX
CIyTHUKOB. 3akoHbI Kemuiepa.

ITepBast KocMHYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Bec Tena, nBHKyIIErocs ¢ yCKOpEHUEM.
Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMSI CKOJIbKECHUSI U CUJIA TPEHHUS
nokosi. Koagduuument tpenus. Cuna
COINPOTHBIIEHUS TP JBMKEHHUHU TEJa B
’KHUJIKOCTHU WU Tra3e, €€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCHUTEIBHOTO JBUKECHHUS.
[aBnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena.
TexHu4eckue ycTpoicTea u
TE€XHOJOTMYECKHE MTPOLIECCHI:
MOJLIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIYTHHUKOB

IIpoBeneHNE KOCBEHHBIX U3MEPEHUN
paBHOAEHCTBYOLIEH cnit 1 ko3 duumenTa
TPEHMSI CKOJIbKEHMSI, IPOBEICHUE
UCCIIEIOBaHMSI 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH (CUJI yIIPYTOCTH, BO3HUKAIOIINX

B IIPY’>KHHE U PE3UHOBOM 00paslie,

OT uXx Ae(opmMalui) U ONbITOB

110 NIPOBEPKE MPENTIOKEHHON IMIIOTE3bI IIPU
M3yYEHHUH JBIKEHUS OpycKa

10 HAKJIOHHOM IUIOCKOCTH, JBUKECHHS CHCTEMBI
CBSI3aHHBIX TeJ, AeopManuu Ted.
Onpenenenne aOCOMIOTHBIX U

OTHOCHTEJIBHBIX ITOIPEIIHOCTEN

u3MepeHuil pusnueckux BennyuH. OueHka
TrPpaHULL MOTrPEMTHOCTEN.

HccnenoBanue IBUKEHUS CUCTEMBI TETI,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JIETKUI
OJI0K, IBIDKEHUS OpycKa

10 HAKJIOHHOM IJIOCKOCTH

C MepeMeHHBIM K03(ppULIneHTOM TpeHus,
JIBUJKECHHUS TPy3a Ha Baly C TPEHUEM.
HaGnronenue nBuXeHUs T

B MHEPLMAJIBHBIX U HENHEPLMATBHBIX
CUCTEMAaX OTCYETA, HAIPUMEP, KaueHUs ABYX
LUJIUHAPOB HUIIM IIAPOB Pa3HOM MAcCChI €
OJINHAKOBBIM YCKOPEHHEM

OTHOCHUTEJIEHO HEMHEPIUAIBHOU

CHUCTEMBI OTCUETA.

N3ydyeHne  HEHTPOOEKHBIX  MEXaHH3MOB.
CpaBHEeHHE CWJI TpEHMs] NOKOs, KAaueHHUS H
CKOJIBYKEHUS.

Pemenne pacu€THbIX 3a1a4 ¢ IBHO

3aJaHHOU U HESIBHO 3aIaHHOU

(bu3MUECKO MOJIENIbIO
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C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ1 KHHEMAaTUKU U TUHAMUKH.
Pemenue kauecTBeHHBIX 337124,
TpeOyIOUIMX MPUMEHEHUS 3HAHUN

M0 KHHEMATHUKE U JTUHAMHUKE.
OOBsicCHEHHE YCTPONCTBA U TPUHITUTIA
JEHCTBUS TIOIIIMITHUKOB.

OObscHEHUE ABIKEHUS UCKYCCTBEHHBIX
CITyTHHUKOB.

Omnpenenenre ycaoBUi MPUMEHUMOCTH
MoJieNel PU3NIECKUX TEJl U MPOLIECCOB
(sBICHUN): MHEPIMAIbHASI CHCTEMA
oTcy€Ta, MaTepHUalIbHas TOYKA,
abconoTHO yrpyras aegopmariusi.
Brinonnenune yueOHbIX 3aaHUN

Ha aHAJIU3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHUI) C UCIIOJIb30BAHUEM
OCHOBHBIX TOJIOKEHUH U 3aKOHOB
JNIMHAMUKU: TpHU 3aKkoHa HproToHa,
MIPUHIIMIT OTHOCUTENbHOCTH ["anures, 3aKoH
BCEMHUPHOTO TATOTSHUS.

Pab6ota B rpynmnax mnpu o0Cy>kKaeHUU
BOIIPOCOB MEXIIPEIMETHOTO XapaKTepa
(mampumep, 1o TeMe «JIBrmxenue

B IIPUPOJIEN)

13

2.3

CraTucTuka
TBEPAO0Io Tejia

AOGCOTIOTHO TBEPAOE TEIO.
[TocTymarenbHOE U BpamareabHOe
JBUKEHUE TBEPAOTO Tesla. MOMEHT CHIIbI
OTHOCHUTEIIbHO OcH BpaieHus. [1neqo
cuibl. ClioKeHHe CHIl,

MIPUIIOKEHHBIX K TBEpAOMY Teiry. LleHTp
TSKECTH Tela.

VYcnoBus paBHOBECHS TBEPIOTO TeA.
YcroitunBoe, HEYCTOMUHBOE,

[IpoBenenue uccieoBaHus yCIOBUI
paBHOBECHSI TBEPAOTO TEJA, UMEIOLIETO OCh
BpalIeHUs; KOHCTPYUPOBAHHE
KPOHIITEHHOB M pacy€T CUJI YIIPYTOCTH;
M3y4Y€HUEe YCTOMUYMBOCTU TBEPAOIO TENa,
HMMEIOIIETO TUIOIIA b OTOPHI.

Pemenue pacy€THbIX 3a71a4 C IBHO
3aJaHHOU U HESIBHO 3aIaHHOU

bu3nUecKoil MOJIENBIO C
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0e3pa3InMyHOe paBHOBECHE.
TexHuueckue yCcTpocTBa u
TEXHOJIOIMYECKHUE ITPOLIECCHI:
KPOHIITEIH, CTPOUTENbHBIN KpaH,
peméTyarbie KOHCTPYKIUU

HCIIOJIb30BAHUEM OCHOBHBIX 3AKOHOB U
(bopMyJT CTAaTHKH.

Pemenne kauecTBeHHBIX 3a/1a4,

TpeOyIOUIMX MPUMEHEHUS 3HAHUN

II0 CTAaTHKE.

OObscHeHre yCTPONCTBA U MPUHLIUIIOB
JICHCTBHS KPOHILUTEHHA, CTPOUTEIIBHOTO KPaHa,
peméTyarbiX KOHCTpYKUMi. Onpenenenue
YCJIOBHI MPUMEHUMOCTH MOJIENIeH (PU3NIECKuX
Ten: abCOMOTHO TBEPOE TEIO.

Brinonnenune yueOHbIX 3aaHUN

Ha aHaJIN3 MEXaHUYECKUX IIPOLIECCOB
(sIBJIEHUI) C UCIIOJIB30BAHUEM

OCHOBHBIX ITOJIOKEHUHN U 3aKOHOB

CTaTUKH: YCIIOBUS PAaBHOBECUsS TBEPIOTO TEJIA

17

2.4

3aKOHEBI
COXpaHEHHUS B
MEXAHUKE

NMnynec MaTepuabHOM TOYKH,
CHUCTEMBI MaTepUalbHbIX TOUEK. LleHTp
Macc CUCTEMbI MaT€PUAJIbHBIX TOUEK.
Teopema o IBMKEHUHU LIEHTpa Macc.
Nmmynbe cunbl 1 UISMEHEHHE UMITYJIbCa
Tena.

3aKOH COXpaHEHMs UMITYJIbCA.
PeakTtuBHOE IBMKEHUE.

MoMeHT uMItybca MaTepUATBHON
touku. [IpencraBiaenue o coxpaHeHUN
MOMEHTAa UMITYJIbCca B IEHTPAIbHBIX
OJISAX.

PaGora cunbl Ha MajaOM U HA KOHEYHOM
nepemereHun. I'papuueckoe
MpeACTaBICHUE PaOOTHI CHITBI.
MOoO1HOCTb CHUIIBIL.

Kunernueckast sHeprust MarepruaabHON
Touku. Teopema 00 U3MEHEHUU

IIpoBeneHNE KOCBEHHBIX M3MEPEHUN UMITYJIbCA
Tena, KWHETUYECKOU 1

MOTEHIMAIBHON YHEPTHH Tea,

MOILIHOCTHU CHUJIBI; IIPOBEJEHUE OIBITOB 10
IIPOBEPKE NPEII0KEHHON TMIIOTE3bI IIPU
U3Y4YEHUH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOT O ABM)KEHUS U
B3aMMOJECHCTBUS TEIl.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
u3MepeHuil pusndeckux BenuunH. O1eHka
IpaHul IOrPEUIHOCTEN.

IIpoBeneHune 3KcrIiepuMeHTa 1o
CPAaBHEHMIO U3MEHEHUS UMITYJIbCa TENa C
HMITYJIbCOM CHJIBI, '3MEHEHUS
MOTEHLIMAJIbHON PHEPTUU NPYKUHBI

¢ paboTOil CUITBI TPEHHUSI.

HccnenoBaHue coXxpaHEHHs] UMITYJIbCa
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KMHETUYECKOM SHEPIrUU MaTEPUAIBHON

TOYKH.
IToTeHumanbHble U HEOTEHIIUAILHBIE
cuibl. [loTeHnmanbHas sHeprus.
IloTenumanpHas YHEPrUs yupyro
1e(pOpPMHUPOBAHHON MPY>KUHBI.
[ToreHManbHas 3HEprus Teia
B OJIHOPOJAHOM I'DaBUTAllMOHHOM IIOJIE.
IToTrenumanpHas SHEPrUs TeIa B
IPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
niapa (BHyTpH U BHE 111apa).
Bropas kocMuyeckas CKOpOCTb.
Tperbst KOCMUYECKAst CKOPOCTb.
CBsi3b pabOTHI HEMTOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON YHEPTUU.
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyum 1id uaeanbHON
JKUJKOCTHU KaK CJIEICTBUE 3aKOHA
COXpaHEHUs MEXaHUYECKOW SHEPIHH.
TexHuueckue ycTpoiucTsa u
TEXHOJIOTMYECKHUE IIPOLIECCHI: ABUKEHUE
paker, BOJOMET, KOIIEP, IIPYKUHHBII
MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUe
Ha KOHbKax

MIPU YIIPYTOM B3aUMO/ICHCTBUH,
COXPaHEHHUS SHEPTUU MpU CBOOOTHOM
MaJICHUU.

Omnpenenenre pabOThI CUIIbI TPEHUS IPU
JIBIJKEHHUH T€JIa TI0 HAKJIOHHOM TJIOCKOCTH.
Habmtoienue 1 00bsicHeHHE peaKTUBHOTO
JIBHKCHHUSL.

Pemenne pacu€rHbIX 3a7a4 ¢ IBHO
3aJIJaHHOM Y HESIBHO 33JIaHHOM

(bu3NYECKOI MOAENBIOC UCIOIB30BAHNEM
OCHOBHBIX 3aKOHOBHU ()OPMYJT MEXaHUKH.
Pemenne kauecTBeHHBIX 3a/a4,
TpeOYIOMIMX MPUMEHEHHUS 3HAaHUHN

110 MEXAHUKE.

OOBsicHEHNE TIPUHITUTIOB JICHCTBUS
BOJOMETA, KONEPA, IPYKUHHOTO MTUCTOJIETA,
TUPOCKOIIA.

OOBbscHEHUE IBIKEHUS PaKeT, GUTYPHOTO
KaTaHHUs Ha KOHbKAX.

Omnpenenenue ycioBU MPUMEHUMOCTH
Mozenen pU3nYecKuX TeNl U MPOIECCOB
(stBeHUI): aOCONIOTHO YIIPYTO€ U
aOCOJIIOTHO HEYTPYTroe CTOJIKHOBEHUS.
Brinmonnenue y4eOHbIX 3aJaHH

Ha aHaJIN3 MEXaHWYECKUX MTPOIIECCOB
(SIBJIEHUIA) C HCTIOIH30BAHUEM 3aKOHOB
COXpaHEHUS B MEXaHHUKE: 3aKOHBI
COXpaHEHHUs UMITYJIbCA U MEXAHUYECKOU
SHEPTUH, CBSI3b PAOOTHI CHIIBI C HK3MEHEHHEM
MEXaHUYECKOM YHEPTUU Tea.
Hcnons3oBanue IT-TexHonornii npu
paboTe ¢ JOMOTHUTETHLHBIMU UCTOYHHUKAMU
nH(pOpMAIUHU TT0 TEME,MX KPUTHUUECKHUI aHAIN3
1 OIICHKA JOCTOBEPHOCTH
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Hroro no pasgeny

14

PMOAUHAMHUKA

Pasnea 3. MosekynsipHas pu3uKa u Te
22 3.1 OcHoBBI
MOJIEKYJISIPHO
KMHETUYECKOU
TeOpUH

) OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
kuHeTHnaeckoit Teopuu (MKT), ux
onbITHOE 060ocHOBaHue. Juddysmus.
BpoyHoBckoe aBukeHNE. XapakTep
JIBIKEHUS M B3aUMOJICHCTBUS YaCTHUIL
BeliecTBa. Mojiesn CTpOCHUS ra30B,
KUAKOCTEN U TBEPIBIX TENl U OOBSICHEHHE
CBOIICTB BeIllECTBA HA OCHOBE STUX
Mozener. Macca u pasMepbl MOJIEKYJT
(atoMOB).

KonunyecTBo BemecTsa.

[ToctrositnHas ABoraapo.

Tennosoe paBHOBecue. TeMmieparypa u
crocoOsl e€ nu3mepenus. [lkana
temriepatyp Llenscus.

Monens uieanbHOro rasa

B MOJIEKYJISIPHO-KUHETHYECKON TEOPHHU:
YaCTHIIbI Fa3a JBUKYTCS XaOTUYECKH U HE
B3aMMOJICHCTBYIOT JPYT C APYTOM.
I"a30BbI€ 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. AGconoTHas
Temmeparypa (Ikana TemrnepaTryp
KenpBuHa). 3akoH JlanbToHa.

IIpoBenenue n3MepeHuii napameTpoB

ra3a, IpoBeJICHHE UCCIIEJOBAaHUN
3aBHUCHUMOCTEH (PU3NIECKUX BEITMYHH U OIBITOB
10 IPOBEPKE MPEUIOKEHHOM TUIIOTE3bI IPU
M3YUYEHUHU YCTAaHOBJICHUS TETJIOBOTO
PaBHOBECHSI U U30IIPOLIECCOB B ra3ax.
Omnpenenenne aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUI (PU3NIECKIX
BennurH. O1leHKa IpaHmI] TOTPEIIHOCTEH.
DKcnepuMeHTalbHas IpoBepKa

ypaBHEHUS COCTOSIHUS UACAIBHOTO rasa.
N3yuenne Mozene: BUKEHHS YaCTHUIL
BEIIIECTBA, OPOYHOBCKOT'O JIBUXKEHHUS. OIBITA
IlITepHa, KpUCTATUIMYECKUX PELIETOK.
Pemenue pacu€THbIX 3a7a4 ¢ IBHO
3aJ1JaHHOM Y HESIBHO 3aJIaHHOM

(PUBUYECKOI MOJIEIIBIO C UCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIT MOJIEKYJISIPHOM
buzukn.

Pemenne kauecTBeHHBIX 3a/1a4,
TPeOYIOMIMX MPUMEHEHUS 3HAHU N

M0 MOJIEKYJISIpHON (U3HKeE.

OOBsicHEHNE YCTPONCTBA U TIPUHITUTIA
JEHCTBUS TepMOMeETpa, OapoMeTpa.
OObsicHEHNE TTOTYYEHUST HAHOMATEPHAJIOB.
Omnpenenenue yciaoBUM NPUMEHUMOCTH
Mojiene pU3nYecKuX Tell U MPOLECCOB
(sBIIEHMI): MOJENIEH Ta3a, KUJIKOCTH 1
TBEPIOTO (KPUCTAILTUYECKOTO) Tea,
UJeanbHOro rasa.

BrinonHeHne yueOHBIX 3a1aHUN
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Ha aHaJIN3 TEIJIOBBIX MPOLIECCOB (SIBJICHUM) C
HCITOJIb30BAaHNEMOCHOBHEBIX IoJIokeHu MKT
1 3aKOHOB MOJICKYJISPHOU (DU3UKU: CBS3b
JIaBJICHUS UJICAJIBHOTO Ta3a co CpeaHen
KUHETUYECKON YHEPTUEN TEINIOBOTO IBUKEHHUS
Y KOHIIEHTPALIUEH €ro MOJIEKYJI, CBSI3b
TeMIepaTypbl BEMIECTBACO CPEIHEN
KMHETUYECKON YHEPrUEeH TEIJIOBOTO IBUKEHUS
€ro YacCTHII,CBI3b AABIICHUS HCaIBLHOTO ra3a

C KOHLIEHTpaluenl MOJIEKYJI U €ro
TeMIIepaTypoi, ypaBHeHHE MeH ieneeBa—
Knaneiipona

30

3.2

TepmoanHaMuka.
TemnoBbie
MAaIIuHbI

Tepmonunamuueckas (T/]) cucrema.
3ajaHye BHEIIHUX YCIOBUI

JUISL TEPMOJMHAMUAYECKON CUCTEMBI.
BHeniHue 1 BHyTpEHHUE TapaMeTphbI.
[TapameTpsl TEPMOJMHAMUYECKOM
CHUCTEMBI KaK CpEJJHUE 3HAUCHUS
BEJINYMH, ONUCHIBAIOIINX €€ COCTOSHHUE HA
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TepMOAMHAMUKH.
Camonpon3BoJIbHAs peslakcanus
TEPMOJIMHAMUYECKON CUCTEMBI

K TEILUIOBOMY PaBHOBECHIO.

Mopnenb naeanbHOro rasa

B TEPMOJIMHAMHUKE — CUCTEMA
YPaBHEHUN: ypaBHEHUE
MenneneeBa—Kuaneiipona u
BBIPAKEHHE JIJIS1 BHYTPEHHEN YHEPTUU.
VYcnoBust IPUMEHUMOCTH 3TOW MOJIEIIN:
HU3Kasl KOHIIEHTPAINs YaCTHULl, BBICOKHE
TeMIiepaTypsl. BeipakeHue

JUUISl BHYTPEHHEH SHEPTUr
OJIHOATOMHOT'O UJECAJIBHOIO ra3a.

N3mepenue yaenbHol TeMI0EMKOCTH Pa3HbIX
BEILECTB, UX CPABHEHUE, IPOBEJICHUE
MCCIICIOBAaHMIA 3aBUCUMOCTEH (PU3MUYECKIX
BEJIMYMH U OIBITOB 110 POBEPKE
MPEI0KEHHON TMITOTE3bI TPU U3yUEHUU
MIPOLIECCOB TEMI000MEHa U ainabaTHOTO
nporiecca. Onpesenenne abCOMOTHBIX U
OTHOCHUTEJIBHBIX OTPEIIHOCTEN U3MEPEHUM
¢usnveckux BenrurH. OleHKa TPaHuIl
norpemHocten. Mzyduenue B3auMocBsA3u
SHEPTUHN MEKMOJIEKYJISIPHOTO B3aMOIEUCTBUS
U TEMIIEpATypbl KUIIEHUS KUAKOCTEH.
W3ydeHue TernoBbIX ABUTaTeNenc
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX MOJETIEH.
HccnenoBanue pa3HbIX cCiocoO0B

WU3MEHEHUs] BHYTPEHHEN dHEPIUu.

Pemenue pacy€THbIX 33724 C IBHO 33JJaHHOU U
HESIBHO 33JJaHHOM (pU3MYECKON MOJAEIIBbIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB

1 GOpMyIT MOJIEKYJISIPHOHN (pU3HKUM
TEPMOJUHAMUKHU.

Penienne kauecTBEHHBIX 33/a4,
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KBa3ucrarnueckue U HeCTaTHISCKUE
IIPONLECCHI.

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

Brruucnenue

paboTs o rpaduKy mpoiecca

Ha pV-auarpamme.

Tennomnepenaya Kak crocod U3MEHEHUs
BHYTpPEHHEH dHEepTruu
TEPMOJMHAMHYECKON CHCTEMBbI

0e3 coBepieHus: padbotel. Konsekius,
TEIIONPOBOAHOCTD, U3JIy4YECHHUE.
KonuuecTtBo Terminorel. TemioéMKocTb
Tena. Y ieabHas U MOJIsIpHAast
TEII0EMKOCTH BEIIeCTBA. Y paBHEHUE
Maiiepa. Y nenpHas TeIIoTa CropaHus
ToruMBa. Pacuér KonmuecTBa TEIIOThI
pu Terutonepenaye. Ionstue

00 agrabaTHOM Mpoliecce.

IlepBbIil 3aKOH TEPMOJAVHAMUKH.
Buytpennss sneprus. Konanuectso
TEIUIOTHI U paboTa Kak Mepbl U3MEHEHUS
BHYTPEHHEH 3HEPruu
TEPMOJUHAMUYECKON CUCTEMBI.
Bropoii 3ak0H TepMOAMHAMUKI

JUIsl PABHOBECHBIX MPOLIECCOB: Yepe3
33JJaHHOE PaBHOBECHOE COCTOSIHUE
TEPMOJMHAMHYECKON CHCTEMBbI
MPOXO/UT eIMHCTBEHHAs aauadaTa.
AOcoroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOAMHAMUKHI

JUTsl HEpaBHOBECHBIX MTPOLIECCOB:
HEBO3MOJKHO ME€peAaTh TEIUIOTY

oT GoJiee X0JIOAHOTO Tela K OoJee

Harperomy 6e3 komnencaruu (Knaysumyc).

TpeOyIONMX MPUMEHEHUS 3HAHUI

M0 MOJIEKYJISIPHOM (U3UKE U
TEPMOIMHAMUKE.

OOBsiCHEHNE YCTPONCTBA U TPUHITUTIA
JIEUCTBUSI XOJIOIUIbHUKA,

KOHJIMLIUOHEPA, TU3EIIBHOTIO U
KapOIOPATOPHOTO JABUTATENICH, TAPOBOMA
TypOUHBI.

OOBsICHEHUE TIOYyYEHUST CBEPXHU3KHIX
TEeMIIepaTyp, YTUIN3ALUUN «TETIOBBIX)
OTXOJIOB C HCIOJIb30BAHUEM TEINIOBOI'O HACOCA,
YTHJIM3AlMA OMOOPTaHNYEeCKOTro TOIIIUBA IS
BBIPAOOTKH «TEIIJIOBOM U DJIEKTPOIHEPTUH.
Brinonnenune y4eOHbIX 3aaHHi

Ha aHAJIN3 TEIUIOBBIX IIPOLIECCOB

(sBJICHUH) C UCTIOJIB30BAaHUEM

ocHOBHBIX nTonoxkenut MKT u 3akoHOB
MOJIEKYJISIPHON (PU3UKU U TEPMOJIUHAMUKH:
MEPBbII 3aKOH

TEPMOJIMHAMUKHU, 3aKOH COXPAHEHUS YHEPTUHU B
TEIJIOBBIX MPOLECCAX.

Hcnonb3osanue IT-rexnonorui

pu paboTe ¢ JOTOIHUTENbHBIMU
MCTOYHUKAMU UH(POPMAIIUU TI0 TEME,

UX KPUTUYECKUI aHAIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHain3 ¥ olleHKa ITOCJIEACTBUHU
MCII0JIb30BaHUS TETUIOBBIX JBUTATENIEH

Y TEIUIOBOTO 3arpsi3HEHUS OKPYKAOLIEH CPEeJIbI
C MO3ULMI IKOJIOTHYECKOU

0€30macHOCTH; TIPEICTaBICHUN

0 palMOHAJIBLHOM NPUPOAOIOIH30BAHNH (B
MPOIIECCEe MOATOTOBKH COOOIIECHUH,
BBITIOJIHEHUH TPYMIOBBIX MPOEKTOB)
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HeoOpaTuMOoCThIIPUPOIHBIX TPOLIECCOB.
[IpuHIUITBI IEUCTBUS TEIUIOBBIX MAILIMH.
KIII.

MaxkcumanbHoe 3Hadenue KIIJI.

[uxn Kapno.

DKOJIOTMYECKUE aCIIEKTHIMCIIONIb30BAHUS
TEIUIOBBIX JBUraresieil. TermioBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.
TexHu4eckue ycTpoicTsa u
TEXHOJIOTMYECKHUE TPOLECCHI:
XOJIOAWJIBHUK, KOHIUITUOHED,
JIM3EIIbHBIN U KapOIOpaTOPHBIT
JIBUTATEIH, TapoBasi TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIIepaTyp,
YTUJIN3ALUS «TETIJIOBBIX» OTXO0JI0B

C UCIOJIb30BAaHUEM TEIJIOBOTO HAcOCa,
YTHJIN3a1Hs OMOOPTraHNYECKOIro
TOTLIMBA IS BBIPAOOTKHU «TEIIOBOI» U
AIEKTPOIHEPI U

35

3.3

ArperarHble

COCTOSIHUSI
BELIECTBA.

da3oBbIE
NIEPEXOIbI

[Tapoo6pazoBaHue 1 KOHAECHCAIHSL.
Ucnapenue u kunenue. Y nenpHas
TEIUI0Ta NapooOpa30BaHMUA.
HacplilieHHbIe ¥ HEHACHIIIEHHBIE Maphl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTaBJICHMSI HACBIILIEHHOTO Mapa

OT TEMIIEPATYPbI, UX HE3ABUCUMOCTh

0T 00BhEMa HACBIIIIEHHOTO Tapa.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIECHUS
OT JJaBJICHUS B )KUIKOCTH.

Brnaxxnocts Bo3myxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAs BJIAKHOCTb.

TBépnoe teno. Kpucramnmueckue n
amop(Hble Teraa. AHU30TPONUS CBOMCTB
kpucraios. [limaBieHue u

HaGnroneHue cBOMCTB HACHIIIEHHBIX MapOB,
ManbIX JedopMaliuii, MpoBEIEHNE KOCBEHHBIX
U3MEPEHUH YIEIbHOU TEIIOTHI IIJIaBICHUS
Jb/12,a0COTIOTHOM BIIaXKHOCTH BO3/yXa,
K03(huIeHTa MOBEPXHOCTHOTO HATSKEHUS,
monyist FOnra.

M3y4yeHne 3akOHOMEPHOCTEN UCTIAPEHUS U
KHIICHUS KUAKOCTEW, B TOM YUCIIE KUIIEHUS
IIPY IOHWKEHHOM JIaBJICHNUH, HarPEBaHUs U
IUTABJICHUS KPUCTANIMYECKOTO BEIECTBA,
KallWJUISIPHBIX SIBJIEHUN, CMaYMBaHMUS.
IIpoBeneHne ONBITOB C MBUIBHBIMU TUIEHKAMH.
HccnenoBanue MOIEIMHEHbIOTOHOBCKOU
AKHUJIKOCTH.

Pemenne pacy€THbIX 33134 C IBHO
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KpUCTaJIM3anus. Y 1eibHas TeIioTa
riassienus. Cyomumarus.
Jedopmaruu TBEpIOTO TENA.
Pactsixenue u cxxatue. Casur. Moayiib
FOwnra. IIpenen ynpyrux nedhopmanui.
TermoBoe paciupeHue KUAKOCTEN U
TBEPIBIX Te, 00BEMHOE U IMHEITHOE
paciuperre. AHFapMOHU3M TETLIOBBIX
KOJICOAHWI YacCTHII BEIIECTBA KaK
MPUYMHA TEIIOBOTO pacIIMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).
[TpeoOpa3zoBanue 3HEprUn B Pa3zoBbIX
nepexoiax.

YpaBHEHHE TEIIOBOTO OanaHca.
IToBEpXHOCTHOE HATSAKEHUE.
Koaddumment noBepxHoCTHOTO
HaTspKeHus. KanusuispHele siBeHus.
JlaBnenue noa UCKpUBIEHHOU
MOBEPXHOCTBIO KUIKOCTH.

®opmyina Jlamnaca.

TexHu4eckue ycTponcTea u
TEXHOJIOTMYECKHE ITPOLIECCHI: KUAKUE
KpPHUCTAJIJIbl, COBpEMEHHBIE MaTepUabl

3aJ]aHHON M HESIBHO 3aJIaHHOM (hu3nvecKoi
MOJIEIbIOC UCTIOJIb30BaHUEM OCHOBHBIX
3aKOHOBH (POpMYJT MOJIEKYISIPHON (DU3UKH U
TEePMOJMHAMUKH.

Pemenne KkauecTBEHHBIX 3a71a4, TPEOYIOMINX
IPUMEHEHHs] 3HAHUHUITO MOJIEKYJISIpHOH (pu3nke
U TePMOJIMHAMUKE.

OOBsicHEHHE OCHOBHBIX IPUHLUIIOB CTPOEHUS
KHUJKUX KPUCTAIUIOB, OTYYECHUS COBPEMEHHBIX
MmatepuanoB. OnpezaenaeHne ycuoBuit
NPUMEHUMOCTHMOAETEH (PU3MIecKuX Tel u
MIPOIIECCOB (SIBJICHHM ): MOJIEJICH rasa,
KHUJIKOCTH U TBEPAOTO (KPUCTATITUIECKOTO)
TeJIa,u1eaIbHOTO rasa.

BrinonHenue yueOHbIX 3aJjaHUITHA aHAIU3
TETJIOBBIX MPOIIECCOB (SIBJICHHI) C
HCITOJIb30BAHUEMOCHOBHBIX 1o0keHnid MKT
Y 3aKOHOB MOJIEKYJISIpHON (DU3UKHU U
TEPMOJIMHAMUKH: CBSI3b TABJICHUS HICATEHOTO
ras3a ¢ KOHLIEHTpalel MOJIEKyJI 1 €ro
TEMIIEpaTypOu,

ypaBHeHHne MenneneeBa—Kinanelipona, nepblit
3aKOH TePMOJAMHAMUKH.

Pabota B rpynmnax mnpu o0Cy>kKaeHUn

BOIIPOCOB MEXITPEJIMETHOT'O XapaKTepa
Harpumep, 1o treme «TernaooOMeHB KUBOM
TIPUPOJIEN)

Hroro no pasneny 18
Paznea 4. DuekTpoanHamMuka
4.1 JJIeKTpHYeCcKoe 9 DJIeKTpU3aLus TeN U €€ MPOSIBICHUS. [IpoBeneHNE KOCBEHHBIX H3MEPEHUH U OIIBITOB
nose OnexTpuueckuit 3aps. /IBa Buna 10 TIPOBEPKE MPEI0KEHHON TUIIOTE3HI IIPH

ANIeKTpUYecKuX 3apsanoB. [IpoBoaHuKkwy,
JDJIEKTPUKHU U TIOTYITPOBOAHUKH.

HN3Y4YCHUU BSaI/IMOJIeI\/’ICTBI/ISI 3apsKCHHBIX TCII,
3apsAaaa KOHACHCATOpPA, IMOCICAOBATCILHOI'O
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DneMEHTapHBIN 3IEKTPUUECKUH 3apsia.
3aKOH COXpaHEHUs ANEKTPUIECKOrO
3apsna.

B3aumopeiicTBue 3apsioB.

Toueunsle 3apsbl. 3akoH Kyona.
OnekTpuueckoe nojie. Ero neiictue

Ha 3JIEKTPUYECKUE 3apsi/Ibl.
Hanps€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoGHbIii 3apsn. JluHuu
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
OaHOPOIHOE NEKTPUUYECKOE TTOJIE.
[ToTeHManbHOCTH
AIIEKTPOCTATUYECKOTO0 1osist. PasHocTh
MOTEHIMAJIOB U HANPSKEHUE.
[ToreHManbHas 3HEprus 3apsaa

B 3JIEKTPOCTATHYECKOM I10JI€.
[ToTeHnnan 3MeKTPOCTaTHIECKOTO MOJIS.
CBs13b HaNPSKEHHOCTH IOJIS U Pa3HOCTH
MOTEHIIUAJIOB JUISl 3JIEKTPOCTATUYECKOTO
1oJs (KaK OJAHOPOJIHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHuuMn cynepno3uun
AIEKTPUYECKUX TOJIEH.

ITone Toueunoro 3apsna. [Tone
paBHOMEpPHO 3apsikeHHoU cepsl. [Tone
PaBHOMEPHO 3apsKEHHOT0 IO 00BEMY
mapa. [Tone paBHOMEpHO 3apsHKEHHON
OeckoHeyHOH TIockocTH. KapTuHsl
JIMHUN HaIIPSOKEHHOCTH 3TUX NOJIEH U
SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEH.
[IpoBOAHMKH B  3JIEKTPOCTATHYECKOM
nojie. YCIOBHE PpABHOBECHS 3apsioB.
JydnekTpukn B 3JIEKTPOCTATHUYECKOM
noste. Jlusnekrpudeckas

COCIMHEHUS KOHJEHCATOPOB.
Onpenenenne aOCOMOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTEN U3MEepeHuH (pruznyeckux
Benn4rH. OLeHKa IpaHyIL] IOTPEIIHOCTEN.
Habmroienue npeBpamieHust SHEPTuu
3apsHKEHHOIO KOHIEHCATOpa B SJHEPIHUIO
U3JIy4eHUS CBETOAMO/1a, UCCIICIOBAHUE
pa3psa KOHIEHCATOpa 4epes3 Pe3UcTop.
N3yueHne 3aBUCUMOCTUIIEKTPOEMKOCTH
IUIOCKOTO KOHAEHCAaTopa OT IJIOLAIN IUIACTHH,
paccTOSHUS MEXLy HUMU U AUDJIEKTPUUECKOIN
IIPOHULIAEMOCTH.

W3yueHne KapTUH JTMHUN HAIPSHKEHHOCTH
IIEKTPUYECKOTO I10JIsI TOUEYHOTO 3apsija,
PaBHOMEPHO 3apsHKEHHOU Cepbl, pABHOMEPHO
3apsDKEHHOI0 10 00bEMY 11apa, paBHOMEPHO
3apsOKEHHON OECKOHEYHOMU TITIOCKOCTH U
SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEM.

Pemienue pacy€THbIX 3a71a4 C IBHO 3aJJaHHOU U
HESIBHO 33JJaHHOM (PU3MYECKON MOJETBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3AKOHOB U
(bopMyIT 3TEKTPOCTATHKH.

Pemenne kauecTBEHHBIX 3a1a4, TPEOYIOINX
IIPUMEHEHHUS 3HAHUNIIO 2JIEKTPOCTATHKE.
OObsicHEHUEe yCTPONCTBA UTIPUHITUTIA JCHCTBUSA
AIIEKTPOCKOIIA, IEKTPOMETPA, KOHJEHCATOPOB,
re"epatopa Ban ne I'paada.

OOBsicHeHHE pabOTHI IEKTPOCTATUIECKOM
3aIUTHI, 3a3eMJICHUS 3JIEKTPOIIPHOOPOB.
Omnpenenenne ycaoBUil IPUMEHUMOCTH
Mojiene pU3ndecKux Ten: TOUeUHbIN 3apsi,
OJIHOPOJHOE IEKTPUUECKOE

ToJIe.

BrinonHeHne y4eOHbIX 3a1aHuil
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IIPOHUIIAEMOCTh BELIECTBA.
Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCAaTOpa. JIEKTPOEMKOCTD
IIJIOCKOT0 KOHEHCaTOopa.
[TapannensHOE cOeqUHEHUE
KOHJIeHcaTopoB. [locnenoBarensHoe
COEJIMHEHUE KOHJIEHCATOPOB.
OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.
JIBr>KeHME 3apsiKEHHOW YaCTHULIbI

B OZHOPOJHOM 3JIEKTPUYECKOM MOJIE.
TexHu4eckue ycTpoicTsa u
TEXHOJIOTMYECKHUE TPOLECCHI:
AIIEKTPOCKOII, JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa,
3a3eMJIEHUE 3JIEKTPONPUOOPOB,

KOHJIeHCAaTOpbl, reHeparopBan ne ['paada

Ha aHaJIU3 IEKTPUYECKUX ITPOLIECCOB
(sIBJIEHUH) C UCTIOJIBL30BAaHUEM

OCHOBHBIX TMOJIOKEHUHN U 3aKOHOB
AIEKTPOJAUHAMUKH: 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3aps/a, 3akoH KyioHa,
MOTEHLUAIbHOCTHAIEKTPOCTATUYECKOTO OIS,
MPUHIUIT CYTIEPIIO3UIIMH SJIEKTPUUECKUX
nosiei. McnonpzoBanue IT-TexHonornii

pu padboTe ¢ JONOTHUTEIbHBIMU
MCTOYHUKAaMU UH(GOPMAIUU TI0 TEME,

UX KPUTUYECKUI aHAIU3 U OLICHKA
JIOCTOBEPHOCTHU

4.2

[TocTosiHHBIN
ANEKTPUUECKUN
TOK

Cwuita Toka. [1oCTOSTHHBIN TOK.
YcnoBus CynecTBOBaHUS MOCTOSTHHOTO

SJICKTPHUYCCKOT'O TOKA. Wcrounukn ToKa.

Hanpsoxenne U u OJ1C €.

3akon OMa 1t y4acTKa LeTH.
DNEKTPUYECKOE COMPOTUBIIEHUE.
3aBUCUMOCTb COITPOTUBIICHUS
OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0
JUTMHBI U TITOIAIU TTOTIEPEYHOTO
cedyeHus. Y 1eJIbHOE COMPOTUBIIEHUE
BEIECTBA.

[locnenoBarenbHOE, MapamiebHOE,
CMEIIaHHOE COCTMHEHUE MTPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
ueneil. [IpaBuna Kupxroda.

Pabora anekTpudeckoro Toka.

3akon J[xoyns-Jlenna.

MOIIHOCTb 3AEKTPUUECKOTO TOKA.

[IpoBenenune npsIMbIX U3MEPEHUN CHIIBI TOKA U
HaIpsKEHUsl, KOCBEHHBIX U3MEPEHUN
yaenbHoro conpotusienus, DC u
BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA,
MPOBEJICHUE UCCIEIOBAHUIN 3aBUCUMOCTEMN
(bU3MYECKUX BEIMYMH U OMBITOBIO MPOBEPKE
MIPEAJIOKEHHOM TUTIOTE3bI MPU U3YUEHUHU
LIEIIE€H TOCTOSHHOTOTOKA.

Omnpenenenre aOCOMOTHBIX U

OTHOCHUTEJIbHBIX MOrPEIIHOCTEN N3MEpEHU
¢uznveckux BenmrurH. OlEHKa TPaHuI]
IIOTPELIHOCTEM.

N3ydeHne KOpOTKOro 3aMbIKaHUS
raJbBaHHMYCCKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Pemenue pacy€THbIX 3a7a4 C IBHO 3aJJaHHOU U
HESIBHO 3a/IaHHON (DH3UYECKOI MOJIETIBIO

C MCII0JIb30BAaHHEM OCHOBHBIX 3aKOHOB
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TennoBast MOIITHOCTh, BBIJICIIICMAs HA
pe3ucrope.

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH OMa

JUISI TIOJTHOM (3aMKHYTOM )
AJIEKTPUYECKOH 1Ien. MOIHOCTh
HCTOYHMKA TOKA. KOpOTKOE 3aMbIKaHUE.
Konpaencarop B 1enu nocTOSHHOTO TOKA.
TexHu4eckue ycTpoicTsa u
TEXHOJOTHUYECKUE MPOLIECCHI:
aMIiepMeTp, BOJBTMETP, PEOCTaT, CUETUNK
AIEKTPUYECKON SHEPTUHU

1 GOpPMYIT TOCTOSTHHOTO TOKA.

Perienune kauecTBeHHBIX 3a/1a4, TPEOYIOLIMX
NPUMEHEHHS 3HAaHUH U 3aKOHOB TIOCTOSIHHOTO
TOKa.

OOBsicHeHHE YCTPOICTBA M IPUHIIUTIA
JefcTBUS aMIIepMeTpa, BOJIBTMETPa,
peocTara, CYETYMKA SICKTPUIECKON SHEPTHH.
BeinonHenue yueOHbIX 3ajaHUHA aHAIN3
AIIEKTPUYECKUX MTPOLIECCOB (SBJICHUI) C
UCIOJIb30BAHUEM OCHOBHBIX ITOJIOKEHHUH 1
3aKOHOB AJIEKTPOAMHAMUKH: 3aKOHBI OMa
JUI yyacTKa LU U AJIs 3aMKHYTOH
ANIEKTPUYECKOM LenH, 3akoH J[xoyns—JIenua.
Pabora B rpynmax npu o0cyx1eHUU
BOIIPOCOB MEXITPEJMETHOT'O XapaKTepa
(HammpuMep, 1o TeMe «DIIEKTPUUYECKHUE SABICHUS
B IIPUPOJIEN)

4.3

Toku B pa3mU4HBIX
cpenax

DneKxTpuuecKas IpoBOAUMOCTh
Pa3IMYHBIX BEUIECTB. DJIEKTPOHHAS
IIPOBOAMMOCTD TBEPBIX METAIIIOB.
3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB
oT TeMneparypsl. CBEpXIIPOBOJUMOCTb.
DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITyYKOB.
[TonynipoBoanuku. CoOCTBEHHAs U
IIPUMECHasl IPOBOANMOCTh
MOJTynpOBOAHUKOB. CBOMCTBA
p-n-nepexona. IloaynpoBogHUKOBEIE
puOOpBI.

DNEKTPUYECKUN TOK B DJIEKTPOIUTAX.
DNEKTPOIUTHYECKAs TUCCOLIUAIIHS.
Onexrponus. 3akoHsl Papanes

JUTSL 3JIEKTPOIIH3a.

DNeKTpUYECKUM TOK B ra3ax.

[TpoBeieHue KOCBEHHBIX U3MEPEHUH U
HCCIIE0BAHUI 3aBUCUMOCTEUMEXKTY
¢bu3nUeCKUMHU BETMUMHAMUIIPH U3YUEHUU
MIPOLIECCOB NMPOTEKAHUS JEKTPUUECKOTO TOKA
B MeTajllax, 3JEKTPOJIUTaX U OJyIPOBOJHHUKAX.
Omnpenenenre aOCOMIOTHBIX M OTHOCHUTEIBHBIX
MOTPENIHOCTEN U3MepeHni pu3nyeckux
BennurH. O1leHKa IpaHmIl OTPEIIHOCTEH.
HaGnroneHue 31ekTponu3a, u3ydeHue u
00BsICHEHUE MPOBOJIMMOCTH AJIEKTPOJIUTOB,
HKCIIEPUMEHTATbHOEH3yYeHHE 3aKOHOB
anektponuzadapanes.

CHsiTHE BOJIBT-aMIIEPHOI XapaKTEPUCTHUKU
Moja.

CpaBHeHUE IPOBOAMMOCTH METAJIIOB U
MOJTyIPOBOIHUKOB.

M3yueHne HCKPOBOTO pa3psijia v
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CamocCTOsATENbHBIN 1 HECAMOCTOSATEIbHBII
paspsn.

Paznuunbie TUITBI CAMOCTOSITEIBHOTO
paspsaa. Mounnus. [1nazma.

TexHudeckue yCcTponuCTBa U IPAKTUYECKOE
IIPUMEHEHHUE: Ta30pa3psiIHbIE JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa,
MOJIyIPOBOIHUKOBBIE PUOOPHIL: U0/,
TPaH3UCTOP,(POTOTUO, CBETOIHOI,
rajibBaHuKa, paQUHUPOBAHUE ME/IH,
BBITIJIaBKA aJTFOMUHUS, JIEKTPOHHAS
MHUKPOCKOIHUS

MIPOBOAMMOCTH BO3/IyXa.
Penrenune pacu€THbIX 3a71a4 C SIBHO 3aJIaHHOMW U
HESIBHO 33JJaHHOM (PU3MYECKON MOJAETIBIO C
UCIIOJIb30BaHUEM 3aKOHOMEPHOCTEH
MMOCTOAHHOI'O TOKA B PAa3/IMYHbLIX CpCaax.
Penrenne kauecTBEHHBIX 3a/1a4, TPEOYIOLIHX
MPUMEHECHUS 3aKOHOMEPHOCTEH IMMOCTOSTHHOTO
TOKa B Pa3JIMYHBIX Cpelax.

OOBsicHEeHHE YCTPOICTBA U IPUHIIUTIA
JICHCTBUS Ta30Pa3PsAHBIX JIAMII, SJICKTPOHHO-
Jy4eBOU TPYOKH, MOTYIPOBOTHHUKOBBIX
npuOOpOB: AMO/a, TPAH3UCTOPa, POTOaMO A,
ceeroanoia. OObsICHEHHE CYTH MPOIECCOB:
rajJbBaHUKH, paQUHUPOBAHKS ME/IH, BHIILJIABKU
QIFOMUHHSL, DJIEKTPOHHOW MUKPOCKOIIMH

Uroro no pazneny 21
Pazgen 5. DiekTpoguHaMHKa
b.1 MarnurtHoe ) B3anMozeincTBre OCTOSIHHBIX MarHuToB | [IpoBeieHne KOCBEHHBIX U3MEPEHUN
noJje Y IIPOBOJIHUKOB C TOKOM. MaruuTtHoe cuibl Amrepa, IpoBEICHUE

nosie. BekTop MarHuTHON MHIYKITUH.
[IpuHUMI Cynepno3uiui MarHUTHBIX
noaeu. JIMHMM MarHuTHOM

WHIYKIHUU.

MarsuTtHo€ 1moJjie MpPOBOJHUKA C TOKOM
(IpsiMOTO MPOBOAHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcrena.

Cunia Amnepa, e€ HanpaBJIeHUE U MOJYJIb.
Cuna JlopeHiia, €€ HanpaBJICHUE U
MOAYJb. JIBUKEHUE 3apsSKEHHOM YaCTULIBI
B OJHOPOJHOM MarHWTHOM ToJie. Pabora
cuibel JIopeHua.

MarauTHoOE 110JI€ B BEIECTBE.
deppoMarHeTHKH, napa- U J1MaMarHeTUKH.

WCCIICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bu3MYECKUMHU BETHUYNHAMU U OMIBITOB

10 TIPOBEPKE MPEIIOKEHHOMN TUITOTE3BI TIPH
M3YUYEHUU JEHUCTBUS MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM,

B3aUMOJICHCTBUS TPOBOIHUKA

C MAarHUTHBIM ITOJICM.

Omnpenenenre abCOMIOTHBIX U
OTHOCUTCIIBHBIX HOFpeHIHOCTefl

u3MepeHuit pusndeckux BennunH. O1eHKa
TpaHuIl MOTPEMTHOCTEMN.

HccnemoBanne MarHuTHOTO OIS
IIOCTOSSHHBIX MAarHuToOB, CBOI7ICTB
(beppoOMarHeTHKOB.

53




TexHudeckue ycTpoucTea u
TE€XHOJOTMYECKHE ITPOLIECCHI:
IIPUMEHEHHUE [TOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOABHUraTeNb k00U, yCKOpUTETH
AJIEMEHTApHbIX YaCTHI]

Omnpenenenue ycioBUM MPUMEHUMOCTH
MOJEIJIA OAHOPOJAHOTO MATHUTHOI'O
OJISL.

OnpeneneHre HalpaBIEHUS UHIYKINAN
MarHUTHOTO TOJIS POBOIHUKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna.
W3yueHne KapTUHBI TMHUI UHAYKLUU
MarHUTHOTO IOJIS IT0JI0COBOIO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, IJIMHHOTO MIPSIMOTO
MIPOBOJIHUKA, 3AMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM.
OOBsICHEHNE B3aUMOJICHCTBHS IBYX
MIPOBOJIHUKOB C TOKOM, J€HCTBUS CUJIBI
JlopeHiia Ha HOHBI BJIEKTPOJIUTA.
Habmroienue 1BrxeHus myJyka
AJIEKTPOHOB B MATHUTHOM TIOJIE.
N3yuenue npuHLMna AeHCTBUSA
AIEKTPOU3MEPUTENHHOTO MMPUOOpa
MarHUTOXJIEKTPUUECKON CUCTEMBI.
Pemenue pacu€THbIX 3a7a4 ¢ SIBHO
3aJ1JaHHOM Y HESIBHO 3a/IaHHOM
(bu3nyecKoil MOJEINbIo

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme « MarHuTHOE TOJIeY.
Pelenne kauecTBeHHBIX 3a/1a4,
TpeOYIOMMX MPUMEHEHUS 3HAHUH

1o Teme « MarHuTHOE MOJIeY.
OOBsicHEHNE YCTPONCTBA U TIPUHITUTIA
JIEUCTBUSI IIEKTPOMArHUTOB,
TeCTepaMyJIbTUMETPA, DICKTPOIBUTATEIS
Sxobu, yckopuTenen aIeMeHTapHbIX YacTHIL.
OOBsicHEHNE TPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB
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b.2

DneKTpoMarHuTHa
S MHYKLUS

SIBneHre 3MeKTPOMarHUTHOM MHIYKIUU.
IToTOoK BEeKTOpa MarHUTHOM MHIYKIIMH.
OJ1C unaykiuu. 3akoH
ANIEKTPOMArHUTHOM MHAYKUuU Papanes.
Buxpesoe anekrpudeckoe nose. Toku
dyxo.

OJ1C uHAYKIIMY B IPOBOJHUKE,
JBUKYIIEMCS B OZTHOPOJTHOM
MarHuTHOM TIOJIE.

[IpaBuino Jlenna.

NunyktuBHOCTh. Karyiika
WHIYKTUBHOCTHU B LIETIH ITOCTOSIHHOTO
Toka. SBnenue camounaykuun. JC
CaMOUHIYKIHUU.

DHeprusi MarHuTHOTO TOJISl KaTYIIKH

C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiucTsa u
TEXHOJIOTHYECKHUE TIPOIIECCHI:
WHIYyKUHWOHHAs [1€4Yb, COJIEHOU, 3allI1Ta
OT DJIEKTPU3AIUU TEJI NPU ABUKEHUHU B
MarHUTHOM T10Jie 3eMIIH

[IpoBenenue uccneqoBaHus

3aBUCHUMOCTEH (bl/IBI/ILIeCKI/IX BCJIMYHH U OIIBITOB

10 ITPOBEPKE MPEIIOKEHHOU

TUIIOTE3bI IPY U3YUYEHUU SIBJICHUS
AJIEKTPOMAarHUTHOW MHIYKIIUH.
OnpeneneHne NHIYKIIMA BUXPEBOTO
MarHMTHOT'O TOJIS.

Omnpenenenre abCOMIOTHBIX U
OTHOCHUTEJIbHBIX OTPEIIHOCTEN
U3MepeHUil PU3NYECKNX BEIHUKH.
OneHka rpaHul] OrpenIHoCTeN.
DKCHepUMEHTAIbHOE U3yUYEHHUE ITpaBuia
Jlenna.

WccnenoBanue siBIeHUS CAMOMHIYKLIUH,
3apucumocTd DJIC caMOMHIYKIMH OT
CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B 1IEIH.
N3yyenue nageHust MarHuTa

B ATIOMUHUEBOM (MeIHON) TpyOe.
CO6opka MO/I€H 3JIEKTPOMAarHUTHOTO
re’eparopa.

Pemenne pacué€THbIX 3a1a4 C SIBHO
3aJ1JaHHOM Y HESIBHO 3aJIaHHOM
(bu3HYECKOI MOJEIBIO C UCTIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYII IO TEME
«OIIeKTpOMAarHuTHas! UHTyKLUS».
Pemenne kauecTBEHHBIX 33724,
TpeOyIOIINX MPUMEHEHUs 3HaHUI

10 TeMe «JIEKTPOMAarHUTHas
WHIYKIHS.

OOBsicHeHHEe OCHOBHBIX IPUHIIUIIOB
JIEMCTBHSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX IIPOLECCOB, TAKUX
KaK: MHIYKIMOHHAS [1€4b, COJICHOMI,
3aIUTa OT 3JIEKTPU3ALUU TET
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IIPU JIBUKEHUHM B MATHUTHOM I10JI€
3emuu.

Pabota B rpynmax npu o0CyX1eHUN
BOIIPOCOB MEXIIPEJAMETHOI'0 XapaKkTepa
(Hampumep, 10 TeMe
«DNEKTPOMArHUTHBIE SBICHUS

B IIPUPOJIEN)

Hroro no pasgeny

Paznen 6. Kosie0aHus ¥ BOJIHBI

5/1

MexaHnnyecKue
KoJIe0aHud

KonebarenbHas cucrema.

CBobOoaHbIE KOIEOaHHUS.
["apmoHnueckue kojaeOaHus.
KunemaTnyeckoe 1 THHAMHYECKOE
ONMCAHHUE. JHEPIreTUUECKOE ONUCAHNE
(3aKOH COXpaHEHMSI MEXaHMYECKOU
3Heprun). BeiBoJ 1uHAMHUYECKOTO
ONMCAHUS TAPMOHUYECKHUX KoJieOaHUI
U3 UX DHEPreTU4eCKOoro n
KMHEMaTUYEeCKOTO OITMCAHMS.
Ammuutya v (aza konebanuit. CBsi3b
aMILTUTY bl KOJICOAHUI HCXOTHOM
BEJIMYMHBI C aMIUIUTYJaMU KosleOaHUH
€€ CKOPOCTHU U YCKOPEHHS.

[Tepuona u yactoTa KoIeOaHMIA.
[Tepron ManmbIx CBOOOIHBIX KOJICOAHUI
MaTeMaTUYECKOTo MasTHHUKA. [lepuon
CBOOOAHBIX KOJIEOaHUN Py KUHHOTO
MasiTHUKA.

[TonsiTre 0 3aTyXaroUIMX KOJIeOaHUsX.
Brinyxennsie koneOanus. Pezonanc.
Pe3onancnas xpusas. BiusHue

34TyXaHUA Ha BUJ pCSOHaHCHOI\/'I KpI/IBOI\/'I.

ABTOKOJICOAHMS.

[IpoBenenue KOCBEHHBIX WU3MEPEHHUI,
HCCIICIOBAHUS 3aBUCUMOCTEH MEXIY
Gu3MYECKUMU BEIMYMHAMHU M OIBITOB IO
MPOBEPKE NPEAIOKEHHON THIOTE3bI

[IPYU U3YUYEHUH KOJIeOaHUN HUTSHOTO U
MIPY>KUHHOTO MAasITHUKOB, BEIHYK/IEHHBIX U
3aTyXaroLux

MEXaHUYECKUX KOJIeOaHHIA.

Omnpenenenre abCOMIOTHBIX U

OTHOCHUTEJIbHBIX MOTPEIIHOCTEMN

u3MepeHuil pusndeckux BeanurH. O1ieHKa
IPaHMUI] TIOIPEITHOCTEM.

Habmroienne He3aBUCUMOCTHY TIEPUOa MaJIbIX
Kosie0aHui Tpy3a Ha HUTH

OT AMILIUTYBL.

OKCcleprUMEHTAJIbHAs  MPOBEPKa  3aKOHa
COXPaHEHHUS SHEPTUU TMPU KOJIEOAHUIX Tpy3a
Ha TIPY>KUHE.

HaGnronenue pezoHanca.

Onpenenenue ycaoBU NPUMEHUMOCTH
MOJI€JIA MaTEMAaTUUECKOT0 MasiTHUKA U
UJICATHHOTO TIPYKUHHOTO MasiTHUKA.

Pemenue pacy€THbIX 3a71a4 C IBHO

3aJaHHOU U HESIBHO 3aIaHHOU
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TexHudeckue ycTpoucTea u
TE€XHOJOTMYECKHE ITPOLIECCHI:
METPOHOM, 4achl, Ka4€JIu, My3bIKaJIbHbIC
MHCTPYMEHTBHI, ceiicmorpad

(U3HYECKON MOECIBIO C UCTIONB30BAHUEM
OCHOBHBIX 3aKOHOB U (JOPMYJI 110 TEME
«MexaHnnueckue

KOJICOaHUs.

Pemenre kauecTBEeHHBIX 3a/1a4,
TpeOyIOUIMX MPUMEHEHUS 3HAHUN

o TeMe «MexaHu4ecKkue KojaeOaHus.
OOBsiCHEHNE YCTPONCTBA U IPUHITUTIA
JIEWCTBUS METPOHOMA, YaCOB, Kayeseu,
MY3bIKAJIbHBIX HHCTPYMEHTOB,
ceiicMorpada.

Hcnonw3oBanue [T-rexnonoruu

pu padboTe ¢ JOMOTHUTEIbHBIMU
MCTOYHUKAaMU UH(GOPMAIIUU TI0 TEME, UX
KPUTHYECKHUM aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTHU

DIIeKTPOMarHUTHBI
e KonebaHus

Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

B UJI€AJIbHOM K0JIe0aTeIbHOM KOHTYpE.
®opmyna Tomcona. CBs3b aMIUIUTY 1bI
3apsA/1a KOHJIEHCATOPa ¢ aMIUTUTYAON CHJIBI
TOKa B KoJIe0aTeIbHOM KOHTYpe. 3aKOH
COXpaHEHHUsI SHEPTUU

B U/I€aIbHOM K0J1e0aTeIbHOM KOHTYpeE.
3aryxarolye 3JIeKTPOMarHuTHbIE
KosiebaHus1. BeIHyXIeHHbIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.
IIepemenHbIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JENCTBYIOIIEE 3HAYEHHUE CUJIBbI TOKA U
HaANpPsDKEHUs IPU pa3iinyHoi popme
3aBHCHUMOCTH IIEPEMEHHOIO TOKA OT
BpeMeHU. CHHYCOUTATBHBIN TTepEMEHHBII
TOK. Pe3ucrop, KOHJIeHCAaTOp M KaTylIKa

[IpoBeneHME KOCBEHHBIX U3MEPEHUN 1
HCCIICA0BAHUS 3aBUCUMOCTEH
(UBUYECKUX BEJIMYUH MTPU U3YICHUHT
AIIEKTPOMArHUTHBIX KOJIEOaHHH U 1enei
MEPEMEHHOTO TOKa.

Omnpenenenre abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEHN
U3MepeHnil PU3NIECKIX BETHUMH.
OreHKa rpaHull TOTPEITHOCTEH.
N3yuenue ycTpoicTBa U IPUHIIKIIA
neiicTBus TpaHchopMaTopa.
Habmroienue >neKTpoMarHuTHOTO
pe3oHaHca.

N3yuenue ocrmiiorpaMm
AJIEKTPOMArHUTHBIX KOJICOAHUM.
Pemenue pacy€THbIX 3a71a4 C IBHO
3aJaHHOU U HESIBHO 3aIaHHOU
(bu3HYECKOI MOJIENBIO
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WHYKTUBHOCTH B LIETIA CHHYCOHUIAJILHOTO
MIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onanc

HanpsHKEHUH.

WneanbHblil TpaHchopmaTop.
[Ipou3BoacTBO, Nepenava u
NOTpeOJICHUE IEKTPUUECKON SHEPTUH.
DKOJIOTMYECKUE PUCKU

IIPU NIPOU3BOJICTBE AJIEKTPOIHEPTUU.
KynpTypa ncnonszoBanus
AJIEKTPO3HEPTUU B NOBCEHEBHOM
JKU3HHU.

TexHu4eckue ycTpoicTsa u
TEXHOJIOTHYECKHUE TPOLIECCHI:
AIIEKTPUYECKUI 3BOHOK, FEHEPATOP
MIEPEMEHHOT0 TOKA, JINHUU
aNIeKTponepeaay

C MCIIOJIL30BaHHEM OCHOBHBIX 3aKOHOB H
dhopmys o TeMe «DJIEKTPOMarHUTHBIC
KOJIeOaHMSN.

Pemenne xauecTBEHHBIX 3a7a4,
TpeOyIONMX MPUMEHEHUS 3HAHUI

10 TeM€ «DJIEKTPOMArHUTHbBIC
KOJIeOaHMSN.

CpaBHEHHE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOAHUM.
OObscHeHne yCTpONCTBA U MPUHIIUTIA
JIEUCTBUSA JIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa, TUHUI
AJIEKTpoIIepeay.

Onpenenenue ycioBUM MPUMEHUMOCTH

MOACIN UACAIBHOI'O K0J1e0aTeIIbHOIO KOHTYpaA.

AHau3 U OlLlEHKa [TOCJIEACTBUMN
WCIIOJIB30BaHUS PA3IMYHBIX CITIOCOOOB
MIPOU3BOJICTBA AJEKTPOIHEPTUU

C HMO3HUILMI YKOJIOTHICCKOM
0€30MacHOCTH; IPEACTABICHHIA

0 palMOHaJIbLHOM MPHUPOIONOIB30BaHUY (B

npolecce NOATOTOBKH COOOILEHUH,
BBINIOJHEHUH IPYNIOBBIX MPOEKTOB)

MexaHnyeckue 1
DIIeKTPOMarHUTHBI
€ BOJIHBI

MexaHn4yecKkue BOJIHBI, yCIOBHS UX
pacnpoctpanenus. [lonepeunsie u
IIPOJOJIbHBIE BOMIHEL. [lepuon, ckopocThb
pacrnpoCcTpaHEHHS U JTMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH:
OTpa’KE€HHUE, IIPEIIOMIICHUE,
uHTepepeHIys U Audpaxius.3ByK.
CkopocTb 3ByKa. ' pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3Byka. [llymoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.
ONEKTpOMarHUTHHIE  BOJIHBL. Y CIIOBHS

Habmronenue oOpa3oBanus u
pacpocTpaHeHHUs MOMEPEUHBIX

Y TIPOAOJIBHBIX BOJH, OTPAKECHHS U
npesoMIIeHus, HHTephepeHLIUN

U TU(paKkini MEXaHHYECKUX BOJH,
aKyCTHYECKOTO
TPOMKOCTH 3BYKa M BBICOTHI TOHA

C aMIUTUTYION ¥ 9aCTOTOM KOJIeOaHUH.
N3yueHue CBOMCTB yJIbTpa3ByKa U €ro
MIPUMCHCHHS.

HccnenoBanue cBOMCTB

pE€30HaHCa, CBsA3HU
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U3JIy4eHHUSI DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opueHTanus BEKTOPOB
B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH:
OTpa’KeHHeE, IPEIOMIICHHE,
noJsipu3anus, uHTepdepeHus u

T paxius.

[Ikaa 351eKTpOMarHuTHBIX BOJIH.
[TpuMeHeHne >IEKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY.

[TpuHIUIIBI paAMOCBSI3U U TEIEBUICHUS.
Pannonoxanus.

DIEeKTPOMAarHUTHOE 3arps3HEHUE

OKpY Karollen cpepl.

TexHu4eckue ycTpoicTsa u
IPAaKTUYECKOEe PUMEHEHUE:
MY3BIKaJIbHBIE HHCTPYMEHTHI, paaap,
panuonpuEMHUK, TEJIEBU30p, AaHTEHHA,
tenedon, CBU-neus, yapTpa3BykoBas
JIMarHOCTUKA B TEXHUKE U METUIIMHE

AJIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
MpeoMIICHUE, MOJISIPU3ALINS,
mudpakuus, nHTepdepeHus.
Oo6napyxenue nHppakpacHoOro u
yIBTPa(HUOIETOBOTO U3ITyYCHHIA.
CpaBHEHHE MEXaHUYECKHUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Onpenenenue ycaoBUM NPUMEHUMOCTH
MOJIEJIY TaPMOHUYECKOU BOJIHBI.
Pemenne kauecTBEHHBIX 3a/1a4,
TpeOyIOUIMX NPUMEHEHUS 3HAHUN

o TeMe «MexaHuueckue u
AIIEKTPOMAarHUTHBIE BOJIHBI.
N3yuenue nmapaMmeTpoB 3ByKOBOM
BOJIHBI.

HSy‘ICHI/Ie PpacnpoCTpaHCHHA 3BYKOBBIX BOJIH B

3aMKHYTOM MPOCTPAHCTBE.

OOBsicHeHHe yCTpoiicTBa U PUHLIKIIA
JENCTBUS MY3bIKAJIbHBIX HHCTPYMEHTOB,
panapa, paiuonpUEMHHKA, TEIEBU30Pa,

anTeHHsbl, Tenedona, CBU-neun. OObsicHeHHE

YIbTPa3BYKOBOM

JIMAarHOCTHKH B TEXHUKE U MEIUIIHHE.
Hcnonp3oBanue IT-TrexHonoruit

pHu paboTe C IOMOJHUTETLHBIMU
MCTOYHUKAMU UH(POPMAIUH TI0 TEME,
UX KPUTUYECKUI aHAIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHam3 1 OIleHKa ITOCIEICTBHI
IIYMOBOT'O U 3JIEKTPOMArHMTHOTO
3arps3HEHUST OKPYKAIOIIEH Cpeibl

C TO3UIMI DKOJIOTHYECKOM
0€30macHOCTH; TIPEICTABICHUN

0 pallMOHAJIBFHOM NPUPOAOIOIH30BAHUH (B
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MPOIIECCE MOATOTOBKHU COOOIICHHUIHA,
BBINTOJIHEHUH TPYTIITOBBIX TPOEKTOB)

OnTuka

IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
B OJTHOpOJIHOM cpene. JIyu cBera.
To4euHbIil HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenne n3o0pakeHuii B

wiockoM 3epkane. Cdepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI
peaoMIIeHus cBeTa. AGCOIIOTHBIN
II0Ka3aTeNb NIPEJIOMIICHUS.
OTHOCUTEIbHBIN TTOKA3aTEINb
npesomiieHus. IlocTostHCTBO 4acToThI
CBETa U COOTHOLIEHUE JUIMH BOJIH

IIPY [IEPEXO0/I€ MOHOXPOMATHYECKOTO
CBETa Yepe3 TPaHuIly pas3zenna IByX
ONTHUYECKUX CPELI.

Xon ydeit B npusMe. Jlucnepeus cBera.
CnoxHbIN cocTaB Oenoro ceera. L[Ber.
ITonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIl yroa MOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.
Cobuparomiue 1 paccerBaroIne JIUH3bI.
Tonkas nmuH3a. POKyCHOE pacCTOsTHUE U
ONTHYECKAs CUJIa TOHKOW JINH3BI.
3aBUCHMOCTH (DOKYCHOTO PACCTOSTHHS
TOHKOM c(pepruecKoii TMH3HI OT €€
T€OMETPUH U OTHOCUTEIIBHOTO
[IOKAa3aTelIsl IPEIOMIICHHUS.

®opmyJia TOHKOH JIMH3bL. Y BEIIMUYCHHE,
JaBaeMoe JIMH30M.

Xox j1y4a, MpoIIeIero JUH3Y N0/
IIPOU3BOJILHBIM YIJIOM K €€ INIaBHOU

HaOmrofenue onTuuecKux sBJIICHHH,
IIPOBEJICHUE KOCBEHHBIX U3MEPEHUH,
UCCIIEA0BAHUS 3aBUCUMOCTEN
(U3MYECKUX BEJTMUUH U OIBITOB

I10 IIPOBEPKE NPEUIOKEHHON TUIIOTE3BI IIPU
W3Y4YCHUH SIBJICHUI NIPEIOMIICHHS CBETA HA
IPaHMIIE pa3zielia ABYX CPe, MPEIOMIICHUs
CBETa B cOOMpArOLIel U paccenBaroLIeH
JIMH3aX, BOJIHOBBIX CBOICTB CBETA.
Habito1eHne noaHoro BHyTpEHHETO
OTpaXKCHMUsI, U3YYCHUE MOJIETIN

CBETOBOJA.

[Tonyuyenue n300paxkeHus B cUCTEME

13 IUIOCKOT'O 3€pKala U JIMH3HI,

B CUCTEME U3 IBYX JIMH3.
KoHcTpynpoBaHue TeecKOMUIecKuX
CUCTEM.

N3yueHne mnonspusanud  CBETAa,
OTPAKEHHOIO  OT  IIOBEPXHOCTH
JIMIJIEKTPUKA, U3yUEHUE

UHTEpEPEHIIMN JTa3epHOr0 U3ITyYEeHUs Ha
JIBYX HIEJISAX.

[TosydyeHne ciekTpa U3JIy4eHus
CBETOAMO/1a ITPX TOMOIIHN
JU(PPAKIMOHHON PEIIETKH.

Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3aJIJaHHOM Y HESBHO 33JIaHHOM
(bu3nYecKoil MOJEINbI0

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmyi o TeMe «OnTukay.

Penienne kaueCcTBEHHBIX 33/a4,
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ontruyeckoit ocu. [loctpoenne
M300paXECHUI TOUKH U OTpe3Ka MpsSMOit
B COOMPAIONINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

OnTuueckue npubdbopsl. Pazpemaromias
crocoOHOCTh. [ 1a3 Kak onTHyeckas
cucTtema.

[Ipenenbl npUMEHUMOCTH
F€OMETPUYECKOM ONTHKH.

Bonnosas ontuka. UHTepdepeHus

cBeta. KorepeHTHbIe HCTOYHUKU. Y CIIOBUS

HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB
B UHTEP(DEPEHIIMOHHON KapTHUHE OT JBYX
KOT€pPEHTHBIX

MCTOYHUKOB. [IprMepbl KiTacCHYeCKUX
UHTEP(PEPEHIINOHHBIX CXEM.

Hudpakmus ceera. JudpakimonHas
pemérka. YcioBue HabIOIeHUS
TJIaBHBIX MAKCUMYMOB TIPH TTaICHUN
MOHOXpPOMaTHYECKOTO CBETa

Ha AUQPAKIUOHHYIO PEIIETKY.
[Tonspuszanus ceera.

TexHu4eckue ycTponucTea u
TEXHOJIOTMYECKUE MPOLIECCHI: OUKH, JIyTIa,
nepuckor, ¢poroanmnapar,

MHUKPOCKOII, TPOECKIIMOHHBIN armapar,
MPOCBETIICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(DPAKIIMOHHAS PEIIETKA

TpeOYIOUMX NPUMEHEHUS 3HAHUH

1o Teme «ONTHKaY.

[Toctpoenue u pacy€t n300pakeHUH,
CO3J1aBa€MbIX IJIOCKUM 3€PKaJIOM,
TOHKOH JIMH30M.

Onpenenenue ycaoBUM NPUMEHUMOCTH
MOJIEJIM TOHKOW JIMH3bI; TPAHULL
MIPUMEHUMOCTH T€OMETPUUYECKON
ONTHKH.

OObsacHeHne 0COOCHHOCTEH MPOTEKAHUS
ONTUYECKUX SIBIICHHI: HHTEPPEPEHIIHIH,
nupakuu, TMCIePCUn, TOJTHOTO
BHYTPEHHET0 OTPaXKEHUS.

OObscHeHne yCTpONCTBA U MPUHIIUTIA
JIEICTBUS OYKOB, JIyIIbl, [IEPUCKOIIA,
doroanmnapara, MUKPOCKOTIA,
MIPOEKIIMOHHOIO armnapara,
JU(PPaKIUOHHON PeIETKH, BOJIOKOHHON
ONTHKH.

OOBsicHEeHHE IPOCBETICHUS ONTHKH.
Pabora B rpynnax npu o0Cyka1eHUN
BOIIPOCOB MEXIIPEIMETHOTO XapaKkTepa
(manpumep, o TeMe «CBETOBbIE
SIBJICHUS B IPUPOJIE»)

Hroro no pazneny

24

Pa3znen 7.0cHOBBI cienna bHOM TeOpun oTHOCHTEAbHOCTH (najiee - CTO)

/.1

OCHOBEI
crernraIbHON
TEOPUH

2

I'panu1pl IPUMEHUMOCTH
KJIaccnueckornMexaHuku. [loctymnarsl
CHGHH&HBHOﬁ TCOPHUU OTHOCUTCIILHOCTH.

HpOBC)ICHI/IC KOCBCHHBIX I/IBMCpCHI/Iﬁ HUMITYJIbCa

Y DHEPTUH PENISITUBUCTCKUAX YacTHIL (110
¢dororpadusm TpekoB
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OTHOCHUTCIIBHOCTHU

IIpocTpaHCTBEHHO-BPEMEHHOU
unrtepBai. [Ipeobpazoanus JlopeHna.
VYcenoBue NIpUYUHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameJieHne BpPEMEHH U COKpAIlEHUE
JUTUHBL.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN
YaCTHULBI.

CBsI3b MacChl ¢ SHEPTUEH U UMITYJIECOM
PENSATUBUCTCKOM YaCTULIbl. DHEPTUs
MTOKOSI.

TexHnueckue yCTpoucTsa u
TEXHOJIOTHYECKHUE TPOIIECCHI:
CIIyTHUKOBbIEC TPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YaCTHII

3apsKCHHBIX YaCTHI] B MATHUTHOM
oJie).

Ananus u onucanue GU3NIECKUX
SIBJICHUH C HCIOJIb30BAaHUEM TOCTYJIAaTOB
CIIEUATILHON TEOPUU OTHOCUTEILHOCTH.
OOBsicCHEHNE TTPUHITUTIA JICHCTBUS
CIIyTHUKOBBIX TPUEMHHKOB,
YCKOPHUTENEH 3apsHKCHHBIX YaCTHII

Hroro no pazneny

Pa3zgen 8. KBanToBasi pusuka

3.1

KopnyckynspHo-
BOJIHOBOM JIyaJIu3M

PaBHOBeCHOE TEIIIOBOE M3TyUEHUE
(3my4eHune abCOIIOTHO YEPHOTO TEMa).
3akon cmernienus: Buna. ['munoresa [1nanka
0 KBaHTax.

®oTOHBI. DHEPTUS U UMITYJILC (POTOHA.
®otodddext. OnbiTer A.I'. CTonerona.
3akonsl Gportorddexra. YpaBHeHUE
OunmreitHa i porodddexra.
«Kpacnas rpanuma» dhotodrddekra.
JlaBieHue cBeta (B Y4aCTHOCTH,
JIaBJIEHNE CBETa Ha a0COJIFOTHO
MOTJIOUIAIOIIYI0 U A0COTIOTHO
OTpaKaroIIyI0 MOBEPXHOCTH). OTBITHI
I1.H. JleGenesa.

BosmoBsle cBoiicTBa yacTuil. BorHbI e
bpoisa. /Inuna BosiHbl ae bpois u

ITpoBenenue KOCBEHHBIX U3MEpEHMU,
UCCIIEJOBAHMUS 3aBUCUMOCTEN MEXY
(bu3NYECKUMHU BEIMUYNHAMU

IpU U3y4eHUH siBJIeHUs poTodddexra.
Omnpenenenre aOCOMOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN

u3MepeHuil pusndeckux BenuunH. OreHka
IpaHul IOrPEUIHOCTEN.

Pemenne pacuéTHbIX 3a71a4 C SIBHO

3a/IaHHOM U HESBHO 33JIaHHOU

(bu3nyecKoil MOJEINbIo

C MCNOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o reme «KBaHTOBBIC

SBJICHUS.

Pemenne kauecTBEHHBIX 33/a4,

TpeOYIOUMX NPUMEHEHHUS 3HAHHUH
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pa3Mepbl 001aCTH JIOKATU3aluN
JBUKYIIEICS YaCTHIIBL.
KopnyckyisipHO-BOJTHOBOM Jyau3Mm.
Judpaxius 31eKTpOHOB Ha KpUCTaIaX.
Crnenuduka u3mMepeHnuid B MUKPOMHUPE.
COOTHOILIEHUS HEOIPEAEIEHHOCTEN
I'eitzenOepra.

TexHuueckue ycTpoicTBa u
TEXHOJIOTHYECKHUE TPOIIECCHI:
CHEKTPOMETp, (POTOIIEMEHT,
dboTogaTIYNK, TYHHEITHHBIH MUKPOCKOII,
coJHe4Has OaTapesi, CBETOIUOT

o Teme «KBaHTOBBIE SIBJICHUSY.
Onpenenenue ycaoBUM NPUMEHUMOCTH
KBaHTOBOW MOJIEJIM CBETA.

AHaJIi3 KBaHTOBBIX MPOLIECCOB

C UCIOJIb30BAaHUEM YPaBHEHUS
DiiHmreliHa 11 potodrddexra,
MPUHIIMIA COOTHOLICHUI
HeonpenenéuHocTu I eizenoepra.
OOBsiCHEHNE TIPUHITUTIA TCHCTBUS
CHEKTpOMeTpa, (hOTOIIEMEHTA,
(dboTomarynka, TYHHEIHHOTO
MHUKPOCKOIIa, COTHEYHOH OaTapeu,
CBETOJINO0/1A.

Hcnonb3osanue IT-rexnonorui

pu padboTe ¢ JOMOTHUTEIbHBIMU
MCTOYHUKAaMU UH(GOpPMAIUU TI0 TEME,
UX KPUTUYECKUI aHAJIU3 U OLICHKA

JIOCTOBEPHOCTH
3.2 ®dusnka aToma OIBITHI 110 UCCIIEIOBAHUIO CTPOSHUS Omnpenenenue JTMHBI BOJTHBI JTA3€PHOTO
atoma. [Imanerapnast Mogens aToMa U3ITyYeHUSI.

Peszepdopna.

IToctynatel bopa. U3ny4yenue u
norjouieHre (pOTOHOB MPU MEPEX0/ie
aToMa C OJHOI'O YPOBHS JHEPTUH

Ha JPYrou.

Buasl cnektpoB. CriekTp ypoBHE#
SHEPTUH aTOMa BOAOPOJA.
CHoHTaHHOE U BBIHYKJIEHHOE
n3JIy4eHue ceta. Jlasep.
TexHudeckue ycTpoiucTea u
TEXHOJIOTMYECKHUE TPOLIECCHI:
CIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIN KOMITBIOTED

Habmtoienue nnHedvaTbIx CIeKTPOB.
HccenenoBanue criekTpa pa3pesKeHHOro
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
nocrostHHOM Punbepra.

N3ydeHue yCcTpoicTBa U IEUCTBUS CUETUHKA
MOHM3UpYIOIMX yacTull. Onpenenenue
YCJIIOBUM NPUMEHUMOCTH MOJENH aTOMa
Pesepdopna.

OObscHeHne NpUHLUIIA 1eHCTBUS
CIIEKTPOCKOIIA, JIa3epa, KBAaHTOBOI'O
KOMIIbIOTEPA.

AHann3 KBaHTOBBIX IIPOLIECCOB

Ha OCHOBE MEPBOT0 U BTOPOTO
ocTyJs1aToB bopa
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3.3

dusnka
aTOMHOrosiipa u
3JIEMEHTApPHBIX
YaCTHI]

Hyxnonnas moaens siapa ['eitzendepra—
WBanenko. 3apsn aapa. MaccoBoe 4nciio
anpa. 3oromnsl.

PanmoakTBHOCTB. AJb(ha-pacma.
ONEKTPOHHBIN U IO3UTPOHHBIN
Oerapacnaz. 'aMMa-u3nydeHue.

3aK0H paJloaKTUBHOTO pacraja.
PannoakTuBHBIE H30TOMBI B IPUPOJIE.
CBoliCTBa HOHU3UPYIOIIETO U3JTYUYEHHUS.
Biusinue painoakTUBHOCTU Ha KUBbIE
opranu3Msbl. EcTecTBeHHBIH QOH
u3iydyeHus. Jlosumerpus.

DOHeprus CBs3U HYKJIIOHOB B si/Ipe.
SAnepubie cunsl. Jlepext Maccsl sapa.
SnepHble peakuuu. JleneHue U CUHTE3
anep. Anepusie peakropsl. [IpoOiaemsl
YIIPaBIsEMOr0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
AIEPHOMN DHEPTETUKH.

Meroas!l perucTpanuy U UCCIEI0BAHNS
AJIEMEHTAPHBIX YACTHIL.
OyHIaMEHTAIbHBIE B3aUMOECHCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIENb
aZIpOHOB.

®usuka 3a npenenamu CTaHIapTHON
Mozaenu. TéMHast maTepus U TEMHas
JHEPIHUsL.

EnuncTBO du3nyeckoil KapTUHBI MUpa.
TexHudeckue ycTpoiucTea u

IIpoBenenue uzmepeHui
palmoaKTUBHOTO (poHa

C MCNOJIb30BAaHUEM JI03UMETPA U
HCCIIEJOBAHUE TPEKOB YaCTHIL]

(o roToBBIM oTOrpadusm).

W3yuenue nornoieHus 0era-4yacTuiy
QITIOMUHHUEM.

Omnpenenenne ycaoBUil IPUMEHUMOCTH
MOJIEJIN AaTOMHOTIO sJIpa.

AHanu3 U ONKCaHUE SIEPHBIX peaklui

C MCIOJIb30BaHUEM ITIOHATUH MACCOBOE YUCIIO U
3apsj siipa, SHEPrus CBA3M s/ipa, 3aKOHOB
COXPaHEHHUs 3apsJa, MacCOBOIO YUCIIA U
SHEPTrHUH B SIIEPHBIX pEaKLUsiX, 3aKOHA
pazvoaKTUBHOTO

pacmaja.

OObsicHEeHHE PUHIINIIA IEHCTBHS
JI03UMeTpa, KaMmepsl BuibcoHa,

AJIEPHOTO PEAKTOPA, TEPMOSAEPHOTO
peakTopa, aTOMHOM OOMOBI,
MarHUTHOPE30HAHCHOM ToMorpaduu.
AHanu3 ¥ OLlEHKA BIUSHUS
paZMOaKTUBHOCTH HA KUBBIE

OpraHU3MBl, a TAKXKE MMOCIEICTBUI
pa3BUTHSA AEPHOIN SHEPTETUKU

C NO3ULNN IKOJIOTUYECKON
0e30macHOCTH; MPECTaBICHUN

0 palMoOHaJILHOM MPHUPOIONOIB30BaHUY (B
npoliecce MOArOTOBKU COOOIIEHUIH,
BBITIOJTHEHUS TPYIIIIOBBIX MPOEKTOB)
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TEXHOJIOTUYECKHUE TPOLIECCHI: TI03UMETD,
Kamepa BuiibcoHa, siiepHbIil peakTop,
TEPMOSIIEPHBII peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HAHCHAs

ToMorpadus

Hroro no pazgeny

10

Pa3zgen 9. DieMeHTHI aCTPOHOMMHM M ACTPOPUIUKH

D.1

DJIEMEHTHI
ACTPOHOMHH U
acTpou3uku

4

Drtarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHOE M1 MUPOBO33PEHUYECKOE
3HauYeHHUe acTpoHoMHUH. [IpuMeHumocTh
3aKOHOB (DM3HKH JUIsI OOBSICHCHUS
MPUPOIBI KOCMUUYECKUX OOBEKTOB.
MeTo1b1 aCTPOHOMUYECKUX
uccienoBanuii. CoBpeMeHHbIE
ONTHUYECKUE TEIECKOTIIBI,
paanoTeNecKomnsl, BHeaTMochepHas
ACTPOHOMHUSI.

Bun 3B€3anoro He6a. Co3Be3nus, spKue
3BE3/1bI, IUIAHETHI, UX BUJIUMOE JBUKEHUE.
ConHeyHas cuctema.

Comniie. ConHeuHast akTUBHOCT.
HcTtounuk sHeprun CosHIa U 3BE3.
3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTUKH.
JunarpaMma «CreKTpajibHbIN KJIacc —
CBETUMOCTBY. 3BE3/bI IIIaBHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY IS 3BE3]T
TJIaBHOM MOCNE0BaTEIbHOCTH.
BHyTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS

0 MPOUCXOXKIEHUH U IBoMOIMH CoNHIIA 1
3BE3]1. DTarbl )KU3HU 3BE3I.

Muineunsiii [1yTh — Hama ["anakTuka.

HaOnronenue 38E31H0r0 HEOA
HEBOOPYKEHHBIM IJ1a30M

C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JIJIS1 ONIPEACIICHUS

MOJIOKEHHUS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE

co3Be3ausi CeBepHOro noixymapus u

SPKUE 3BE3MBL.

Habmronenue B Teneckon JlyHsl, TU1aHeT,
TYMaHHOCTEH U 3BE3AHBIX CKOIUICHU.
VYyactre B JUCKYCCHU O POJIH

aCTPOHOMUH B COBPEMEHHOW KapTUHE MUPa, B
MPaKTUYECKOU NeATEIbHOCTH

YyeJoBeKa U JaIbHEHIIIEM Hay4YHO-
TEXHUYECKOM PA3BUTHH.

IToaroroBka cooOIeHHIT 0 METOIaX
MOJIyYEHUSI HAYYHBIX aCTPOHOMUYECKUX
3HaHUH, OTKPBITUSAX B COBPEMEHHOU
ACTPOHOMMUHU.

[IprumeHeHre 0CHOBOMOJIArarOIINX
ACTPOHOMUYECKUX MOHSATUH, 3aKOHOB U TEOPUI
JUIS aHAJIn3a B O0bICHEHUS

(U3HYECKUX MPOIIECCOB, MPOUCXOASIINX B
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B
MEXTaJlaKTHYECKOM cpefie, ABUKEHUS
HEeOECHBIX TeJI, YBOJIIOLIMY 3BE311 M Beenennoi
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[Tonoxenue u asmxenue ConHia

B ['anakTtuke. TUnbl rajakTuk.
Panuoranaktuku u kBaszapsl. YEpHble
JBIPBI B IpaX TaJIaKTHK.

Bcenennas. Paciuupenue BeeneHHOM.
3akoH Xa06sa. Pazberanve rajakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
U3JIy4YEeHHE.

Macmrabnast ctpykrypa Beenennoit.
MeraranakTuka.

Hepeménnsie npobdieMbl aCTpOHOMUHU

Hroro no pazneny

Pa3gen 10. ®u3uyeckuii NpakKTHKYM

10.1 Ddusnueckuii
PAKTHKYM

Crioco6b1 m3MepeHns (HU3NIECKuX
BEJIMYMH C HCII0JIb30BaHUEM

AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBbHBIX TPUOOPOB U
KOMITHIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEIbHBIE
MIOTPEITHOCTH U3MEPEHUH (pr3muecKux
BenuyMH. O1leHKa MpaHuIl MOTPEeIIHOCTEeH

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUH,
MCCIIE0BAaHUI 3aBUCUMOCTEN
(U3HYECKUX BEIMYHMH, TPOBEPKA
MPEIOKEHHBIX TUIOTE3 (BHIOOD

13 paboT, ONMMCAHHBIX B TEMATHYCCKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM»)

Hroro no pasneny

Paznen 11. O6o6maroniee nopTropeHne

11.1 Cucrematuzamnus
no000IIEHE
MPEIMETHOTO
COJICPIKaHUS U
OITBITa
JIEATENHHOCTH,
pUOOPETEHHOTOI
pH H3yYeHUHN
Kypca QpU3MKI

O0001IeHNEe U CHCTEMATU3AIIMS
COZIepIKaHMsI Pa3/IesioB Kypca
«Mexanukay, «MonekyispHas Gu3nKan
TEPMOTHHAMHUKAY,

«OnexTpoauHamMukay, «Konedanus u
BOJIHBIY, « OCHOBBI CIIEIIHATBHON TEOPUH
OTHOCHUTEIbHOCTHY, «KBaHTOBas u3nKay,
«DNIEMEHTBI ACTPOHOMHH U
acTpopU3UKMY.

VYdacTue B AUCKYCCHU O POJIH (PU3UKH U
aCTPOHOMUU B PA3JIMYHBIX cepax
JIESITEIIBHOCTH YEJIOBEKA.

IToaroroska cOOOIIEHUN O MECTE
(bu3nUecKoil KapTHHBI MUpPA B Py
COBPEMEHHBIX MPEJICTaBICHUN

0 NPUPOJE.

BrinonHenune yueOHbIX 3ajaHHiM,
JEMOHCTPHUPYIOUINX OCBOEHHUE OCHOBHBIX
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Posne ¢pu3uku u acTpoHOMHH MOHATHUH, (PU3NYECKUX BETUYMH U 3aKOHOB
B DKOHOMHYECKOM, TEXHOJIOIMYECKOH, Kypca GpU3MKu

COLIMAIBHOM U 3THYECKOH chepax
JIESATEIIBHOCTH YEJI0BEKA, POJIb U MECTO
(U3UKN ¥ ACTPOHOMHUH B COBPEMEHHOM
HAy4HOW KapTUHE MMpPA, 3HAYCHHE
OIIUCATENbHON, CUCTEMATU3UPYIOILEH,
OOBSICHUTEIBHOM U POTHOCTUYECKOM
byHKUMH GU3NIECKON TEOPHH, POIIb
¢du3ndeckoil Teopun B HOpMUPOBAHUU
MIPEACTABICHUH O (PU3NYECKON KapTUHE
MHpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011eM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O
pupojie

Hroro no pazneny 4
Koncynpranus 2
DKk3aMeH 6
OBUIEE KOJIMYECTBO 120
YACOB I1O ITPOI'PAMME

6. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI
YYEBHOU JUCHUIIJIMHBI «DU3UKA».

[Tomemenne kabuneTta ynoBieTBopsieT TpeboBaHusM CaHuTapHO-3MHMIEMHOJIOrHYeckuX mpaBwil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUIIOBBIM O0OpY/IOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPeOOBAaHUSAX, B TOM YHUCIE CIEHUATIU3UPOBAHHON yueOHONH MeOeNbio U CpeacTBaMu
00y4yeHHsI, JOCTATOUHBIMU JJIs1 BBIOJHEHUs TpeOOBaHMH K YPOBHIO MOATOTOBKM OOydwaromuxcs. Peanmuzamust mporpamMMmbl JTUCHMILIMHBI TpeOyer
Hanu4usl yueOHoro kabuHera « OU3uKn».
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O6opynoBanue yueOHOro KabuHera:

MOCaJI0YHbIE MECTA 10 KOJUYECTBY CTYJCHTOB,

pabodee MeCTO MpernoJaBaTes;

KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

obopyoBaHue /ISl TAOOPATOPHBIX M MPAKTHIECKUX padoT;
CTeH] Jy1sl u3ydenus npasui Th;

cTeH | (U3HYECKUX IMOCTOSTHHBIX;

MacropT KabuHeTa.

TexHnyeckue cpeacTBa 00y4eHusl:

KoMIiproTep ¢ JTUIICH3UOHHBIM IPOrPaMMHBIM 00€CIICUCHHUEM;
MybTHMEHA TPOSKTOP;

AKPaHHO-3BYKOBBIC TIOCOOUS;

KOMIUICKT 3JIEKTPOCHAOKCHHS KaOnHeTa (DU3UKH.

Y4edHO — MeTOIHYECKHE CPEACTBA 00yYeHHs:

HaTJISTHBIC TTOCOOWS, KOMITJICKTBI YIeOHBIX TaOHII, TUTaKaThl: «DHU3udeckrne BeTMIUHbBI U (PyHIaMEHTAIbHBIC KOHCTAHTE, «MeXTyHapo1Has
cucrema equaut CHy»,

«ITepuommyeckas cucreMa XumMuaeckux 3nemMeHToB J1. . MenneneeBay, HOPTPETHIBBIIAIONINXCS YICHBIX-(DU3UKOB M aCTPOHOMOB;

y4e0HO — METOMYeCKast IOKYMECHTAIINS;

OnoOIMOTEYHBIN (HOHT.

WHANBUJIYAJBbHBIA TIPOEKT (mpuMepHbIE TeMBbI)

Anekcannp ['puropreBud CTOJIETOB — PYCCKHA (PUBHK.

Anexcanap CrenanoBuu [TonoB — pycckuii yueHblit, n300peTaTelb pajauo.
AJlbTepHAaTHBHAsA YHEPreTUKA.

AKycTHYECKHE CBOMCTBA MOJYPOBOIHUKOB.

Annpe Mapu AMniep — OCHOBOIOJIOKHUK JIEKTPOAUHAMUKH.
ACHUHXPOHHBI! ABUTATEIIb.

AcTepoupl.
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+ ACTpPOHOMUS HalIUX JTHEW.

« Atomuas ¢usuka. M3oronsl. [IpuMenenne pagnoakTUBHBIX U30TOIOB.

+ BeCKOHTaKTHBIE METOAbI KOHTPOJISI TEMIIEPATYPHI.

+ bunossipHble TPAaH3UCTOPHI.

« bopuc CemenoBuy Sko6u — (pu3uk U n300peTarelsp.

« Benuuaiiimme oTKpbITUS GU3UKH.

« Bujbl 25eKTpUYECKUX pa3psaoB. DIEKTPUUECKHUE pa3psibl Ha cITy>k0e YenoBeKa.
+ Bnusnaue nedexroB Ha pu3nUecKre CBONCTBA KPUCTAIUIIOB.

- Bcenennas u TeMHas MaTtepus.

« Tlanmmneo [Manuiieit — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.

- T'onorpadus u ee npuMeHeHHE.

JIBr>keHME Tena NEPEMEHHON MACCHI.

Judpakuus B HaIIEH KU3HHU.

Kuakue kpucTamibl.

3akonsl Kupxroda s 351eKTpuyecKon Hernu.

3aKOHBI COXPAHEHHUsI B MEXAHUKE.

3HaueHue OTKpbITUH [ anues.

Urops Bacunbesnu KypuyaToB — ¢Gu3HK, opraHu3aTop aTOMHOM HAYKH M TEXHUKH.
Ncaak HproTOH — co3matennb KIacCuuecKou (hru3uKH.

Hcnonp30BaHue 3JEKTPOIHEPTUM B TPAHCIIOPTE.

Knaccudukanus u XxapakTepuCTUKU 3IEMEHTAPHBIX YaCTHII.

KoHCTpyKIIMOHHAs MPOYHOCTh MaTepHUaja U €€ CBSI3b CO CTPYKTYPOU.
KoHcTpyKius 1 BUIBI 1a3€pOB.

Kpurosnektponuka (MUKpPO3JIEKTPOHUKA U XOJION).

JlazepHbI€ TEXHOJIOTUH U UX HCIIOJIb30BaHUE.

Jleonapno na Bunuum — ydeHbli U ©300peTarTeb.

MarauTHbie u3MepeHust (MPUHLKUITBI TOCTPOCHUS MPUOOPOB, CIIOCOOBI U3MEPEHUSI MATHUTHOTO IMOTOKA, MATHUTHOW MHIYKIUN).
Maiikn @apaneil — co3naresb yueHus 00 3JEKTPOMarHuTHOM TOJIE.

Makc I1nank.



MeToa MeUYEeHBIX aTOMOB.

Metob1 HAOJIIOAEHUS U PETUCTPALIMU PAJUOAKTUBHBIX U3TyUYCHUN U YaCcTHII.
Mertons! onpeneneHus MIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHLIMKIIOIIEIUCT.

Mopnenu atoma. OnbiT Pezepdopaa.

MonekynasipHO-KHHETHUECKAs TEOPUS UICATIbHBIX Ta30B.

MonHust — ra3oBblil pa3psaa B IPUPOIHBIX YCIOBHSIX.

HanoTtexHonorus — MexIucuuIInHapHas 001acTh GyH/IaMEHTAbHON U MPUKIIATHON HAYKU U TEXHUKHU.
Hukona Tecna: )xu3Hb 1 HEOOBIYAWHBIE OTKPHITHSL.

Huxkonai KonepHuk — co3naTtens re IMOUeHTPUIECKON CUCTEMBI MUPA.
Hunbc bop — onun U3 co3nareneid COBpeMeHHOM (hU3UKH.

OObsicHeHue POTOCHUHTE3A C TOUKHU 3pEHUs (PUUKH.

Onruyeckue BJIEHUS B IPUPOJIE.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOJAUMOCTH.
[IepeMeHHBIN 2JIEKTPUYECKANA TOK U €T0 TPUMEHEHHUE.

[1;1a3zmMa — yeTBepTOE COCTOSIHUE BEILIECTBA.

[I1nanersl COTHEYHON CUCTEMBI.

[TomynmpOBOAHUKOBBIE TATYUKHA TEMIIEPATYPHL.

[IpumeHenne KUIKUX KPUCTATUIOB B IPOMBILIJIEHHOCTH.

[IprumeHeHue 1epHBIX PEAKTOPOB.

[Tpupona dpeppomaraerusma.

[1po6ieMBbl SKOJIOTHH, CBS3aHHBIE C UCIIOIb30BAaHUEM TEIJIOBBIX MAIIIUH.
[Ipon3BoaCTBO, IEpPEAAYA U UCTIOJIHB30BAHUE AJICKTPOIHEPTUH.
[Ipoucxoxaenne COMHEYHON CUCTEMBI.

[Tbe303nekTpuyeckuii 3(hPexT ero npuMeHeHue.

Pa3BuTHe cpencTB CBSI3U U Paauo.

PeakTuBHBIC IBUTATEN U OCHOBBI PA0OThI TETJIOBOW MAIIIUHBI.
PenukroBoe u3nydeHue.

Pentrenosckue nyun. Mctopust oTkpsiTus. [Ipumenenue.



« PoxxzeHue u dBOJIIONNS 3BE3.
« Poub K.3. I{In0JIKOBCKOTO B pa3BUTHH KOCMOHABTHKH.
« CBer — dJIeKTpOMarHuTHas BOJIHA.
« Cepreii [TaBaoBuy KoposieB — KOHCTPYKTOp M OPTaHU3aTOP MPOU3BOCTBA PAKETHOKOCMHYECKON TEXHUKH.
« Cunsl TpeHus.
« CoBpemeHHas CIIyTHUKOBAsI CBS3b.
« CoBpemeHnHas pu3nUecKas KapTHHA MUPA.
- CoBpeMeHHbIE CPE/ICTBA CBSI3H.
« ConHlle — UCTOYHHK KM3HU Ha 3eMIIC.
 Tpancdopmaropsl.
PEKOMEHIAYEMAS JIUTEPATYPA
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o0Opa3oBaTenbHBIX yUpexaeHUH cpel. mpod. odpazoBanus / mof pea. T.WU. Tpodpumonoit. — M., 2014.

Jlna npenooasameneii

Konctutynus Poccuiickoit @enepanuu (MpUHATa BCEHAPOIHBIM rojiocoBanueM 12.12.1993) (c ydyeToM mornpaBoK, BHECEHHBIX
(denepaibHbIMU KOHCTUTYIITMOHHBIMU 3aKkoHaMu P® o nompaskax k Koncruryuuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-
®K3) // C3 PO. — 2009. — Ne 4. — Cr. 445.

denepanbHbIi 3aK0H OT 29.12. 2012 Ne 273-D3 (B pen. denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-
@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, o1 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 No 15-
@3, o1 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeceHHbIMU DeiepaabHbIM 3aKOHOM OT
04.06.2014 Ne 145-03) «O06 obpazoBanuu B Poccuiickoit denepanum».

[Ipuka3z MunucrepctBa obpazoBanusi u Hayku PD «O0 yTBepxkaeHuu ¢eaeparbHOTO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHAapTa CpeaHero (MOoIHOro) obiiero oopasoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3z MunoOpuayku Poccum ot 29.12.2014 No 1645 «O BHecenuu usmeHenuit B IIpukaz MunuctepcTtBa 00pa3oBaHUS U
Hayku Poccuiickoit ®deneparuu ot 17.05.2012 Ne 413 “O06 yTBepxkaeHun (eaepaibHOTO ToCyJapCTBEHHOT0 00pa30BaTEILHOIO
CTaHJapTa cpeaHero (IoJHOro) o0uero oopa3oBaHus .

[Tucemo JlemapTameHTa rocy1apCTBEHHOM MOJUTUKH B cepe moArotoBku padounx kaapoB u 11O Munobpuayku Poccum ot
17.03.2015 Ne 06-259 «PexomeHmanuy Mo OpraHU3AlMKM MOJYYEHUs CpPEIHEro oOHero oOpa3oBaHUs B MpEAeNax OCBOEHUS
0o0pa3oBaTeIbHBIX MPOTPAMM CpeaHero mpodeccroHaabHOro o0pa3oBaHUs Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHUSI C YYETOM
TpeboBaHMil (enepalibHbIX TOCYJapCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB M MOJy4aeMoWd MNpodecCHud WIH CHEelUalbHOCTU
cpeaHero npogeccuoHaIbHOrO 00pa30BaHUI.

®enepanpabiii 3akoH oT 10.01.2002 Ne 7-D3 «O6 oxpane okpy:xarorieit cpeas» (B pea. oT 25.06.2012, ¢ u3zm. ot 05.03.2013) //
C3 PO. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B. ®., Bacunves JI. . ®uznka s podeCcCHii M CISIMaIbHOCTEH TEXHUUECKOTO PO METOIUYSCKUE
peKOMeHJaIuu: MeToI. mocodue. — M., 2010.
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Humepnem- pecypcul

www.fcior.edu.ru(®denepansHbiii IGHTP WHGOPMAIIMOHHO-00pa30BaTEILHBIX pecypcoB). WWWW.dic.academic.ru(AxkaaemMux.

CroBapu u sHIMKIIome 1M ). WWw.booksgid.com(Boo” Gid. Direkrponnas 6udimuoreka). www.globalteka.ru(I'mo6anreka.

I'mobGanpHas OMOIMOTEKa HAYYHBIX pecypcoB). Www.window.edu.ru(EauHoe okHO qocTyma K 00pa3oBaTeIbHBIM pecypcaM).

WWW.St-nooks.ru(Jlyumas yueOHast mureparypa).
www.school.edu.ru(Poccutickuii 00pa3oBaTelbHBIN MOpTaji. JJocTyTHOCTD, Ka4ecTBO, 3(PPEKTUBHOCTD).
www. ru/book(DnekTponHas OMOIMOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm(O6pa3oBarensHbie pecypchl MHTepHETA — DH3HKA).
www. school-collection. edu. ru(Eaunas xosutekius uppoBbIX 00pa30BaTEeIbHBIX PECYPCOB).
https//fiz.1september.ru(yueObHo-mMeTomnueckas razera «Dusnkay).
www.n-t.ru/nl/fz(HoGeneBckue maypeaTsi o pusmuke).
www.nhuclphys.sinp.msu.ru(Snepuas ¢pusuka B IHTEpHETE).
www.college.ru/fizika(TToagroroska k EI'3).

www.kvant.mccme.ru(HayqHO-TIOMYJSIpHBINA (PU3UKO-MaTeMaTHIecKuid xKypHan «KBaHT»). Www.yos.ru/natural-

sciences/html(ecTecTBeHHO-HAYYHBIN KYypHAI A1 MOJIoAEkKH «[1yTh B HAyKy»).

TeMbl IPOEKTOB:

«CoJIHIIC U ero BIMSHHUE Ha KU3Hb JTIOJCH.

«CoJIHIlE — MCTOYHUK >KM3HHU Ha 3eMiie)

«EcTtb 11 xu3Hb HA Mapcey.

«IIpoucxoxnenue Beenennoit. Teopust 607IIOTO B3PHIBAY.
«IIponuCX0k’AECHUE COTHEYHONU CUCTEMBDY.

«Uccnenosanue mianeT CoIHEYHON CHCTEMBD.

«COBpeMeHHLIe METOAbI UCCJICAOBAaHMA 3BC3IHBIX CUCTCM»
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