[Ipunoxenne 1
k OOII COO MAOY «IIpunpteickas COL»
[Tpuka3z Nel12 ot 31.08.2023

PABOYASA ITPOI'PAMMA YYEBHOI'O ITPEJIMETA

«Dus3uka» (yriry0JeHHbI YPOBEHD)
Cpennee o011ee oOpa3oBaHue

(ns 10—11 kiaccoB)



PaGouas nporpaMmma cpeHero 0CHOBHOT0 00Pa30BaHUs MO MpeaMeETY
«ODUSUKA»
10-11 kaacce

(yriiy0JieHHbIl YPOBEHD)
1. COJAEP)KAHUE YUEBHOI'O IIPEJIMETA «®U3UKA» (YTJIYBJEHHBIA YPOBEHD)

10 kuaace

PA3JIEJI 1. HAVYHBIM METO/I ITO3HAHWS ITPHPO/IbI

®dusnka — QyHIaMEeHTaIbHAs HayKa O pupojie. HaydHslid MeTox mo3HaHUs U METOIBI UCCIEA0BaHUS (PU3UUECKHUX SBJICHUN. DKCIIEPUMEHT U TCOPUS
B IIpoliecce Mo3HaHus npuponsl. HaGmonenue u sxcnepumeHT B Gusmnke. CrnocoObl m3MepeHus (U3NYECKUX BEIHYUH (aHAJIOTrOBbIE U U(POBBIC
W3MEPHUTEIIbHBIC TPUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIC CUCTEMBI). [lorpemHocTi n3mepennii Gpu3ndeckux BeTMIrH (a0COMIOTHAS M OTHOCUTEIbHAS ).
MonenupoBanue (U3MUYECKUX SBICHUN U MPOIECCOB (MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TEJO, WIcallbHas >KUIKOCTh, HICaTbHBIA Tas3,
To4YeuHbIH 3apsa). ['mmoreza. dusnyeckuii 3aK0H, TPAHUIBI €r0 MpUMEHUMOCTH. Dusmdeckass teopus. Poinb u Mecto ¢us3uku B (HOPMUPOBAHUH
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B IIPAKTUYECKOMN ACATEIBHOCTH JIIOEH.

Y4eHn4ecKuii IKCIIEPUMEHT, J1a00opaTopHbIe padoThl, IPAKTUKYM

1.M3mepenne cuiabl TOKA W HANPSOKEHHWS B IEMH TOCTOSHHOIO TOKA NPHU TIOMOIIM AHAJIOTOBBIX WM IHU(PPOBBIX HM3MEPUTENBHBIX MPHOOPOB.
2. 3nakoMcTBO ¢ udpoBoi maboparopueit o ¢usuke. [Ipumeps! n3mMmepeHus GU3NIECKUX BETUYUH MPU MTOMOIIH KOMIIBIOTEPHBIX JTaTYHKOB.

PA3/IEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe nBkeHHe. OTHOCUTEIBLHOCTh MeXaHndeckoro nBkeHus. Cucrema otcuéra. [Ipsimas u oOpaTHas 3aauu MeXaHUKH. Pamuyc-BeKTop
MaTepUaIbHOM TOYKH, €r0 MPOEKIIUMHU Ha OCH CUCTeMbl koopauHaT. Tpaekropus. [lepemenienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTH)
Y YCKOPEHHE MaTepHaIbHOW TOYKU, UX MPOEKIUHU HA OCU CHCTeMbl KoopAuHaT. ClokeHHe NEepeMelleHU U ClIoKEHUuEe cKopocteil. PaBHOMepHOe
Y PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIWHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaTepualbHONW TOYKH OT BPEMEHU U UX
rpaduku. CBoOOHOE MajzieHne. Y cKopeHne cBoOoIHOro najieHus. JIBrkeHue Tena, OpOIeHHOro Mo/ yriIoM K TOPH30HTY. 3aBUCUMOCTh KOOpAMHAT,
CKOPOCTH M YCKOPEHHS MaTepUabHOM TOUYKH OT BpeMeHHM W uX rpaduku. KpuBoiuHelHoe aBWXeHHE. [[BIKeHHME MaTepuaibHOW TOYKH TIO
OKPYXKHOCTHU. YTJIOBasi ¥ JInHEHHast ckopocTh. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOe (HOPMAIBHOE), KacaTelIbHOE (TaHTE€HITUAIBHOE )
Y TIOJTHOE YCKOPEHUE MAaTepHAIbHON TOYKH.

Texnuueckue ycmpoticmea u mexHoa02uiecKue npoyeccol: ClIJJOMETP, IBUKEHUE CHAPSA0B, LIENHbIE, IIECTEPEHYATBIE 1 PEMEHHBIE NIEpEIaUH,
CKOPOCTHBIE JTHU(THI.

JdeMoHcTpanuu

1. Monens cucteMbl 0TCUETa, MIUTIOCTPALMs KHHEMAaTHYECKUX XapaKTePUCTHUK JABHIKEHUS.

2. CiocoObl McCIeOBAHUS IBUKCHIM.

3. MiumrocTpanus npeesibHOro epexo1a i U3MEpEHNUE MTHOBEHHOM CKOPOCTH.



4. TIpeoOpa3oBaHue ABUKEHUN C MCIOJIb30BAHUEM MEXaHHU3MOB.
5. ITameHue Ten B BO3AyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.
6. Habmionenue nBukeHus Tena, OpolIeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
7. HanpaBiieHre CKOPOCTH IPU JIBUKEHUHU 110 OKPYKHOCTH.
8. [IpeoOpa3zoBaHme yriioBOi CKOPOCTH B PEAYKTOpE.
9. CpaBHeHUE NTyTEH, TPAEKTOPHUI, CKOPOCTEN JBMKEHUSI OJJHOTO U TOTO K€ TeJla B pa3HBbIX CUCTEMax OTCUETa.
YdeHnvecKkuii IKCIIEPUMEHT, JJadopaTopHbie padoThl, IPAKTUKYM
1.M3yueHne HepaBHOMEPHOTO IBUYKEHUS C LIEJIBIO ONPEENIEHUsI MTHOBEHHOM CKOPOCTH.
2. 3mepenue yCKOpeHHUs IpHU MPAMOJMHETHOM PaBHOYCKOPEHHOM JIBMKEHHUH 1O HAKJIOHHOMW MJIOCKOCTH.
3. UccrnenoBanue 3aBUCUMOCTHY IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBUKEHHH.
4. zamepenune yCKOpeHHs: CBOOOTHOTO TafeHus (PEeKOMEHI0BAaHO UCITOIb30BaHue (P poBoi 1aboparopun).
5. 3yueHue ABM>KEHHs Tena, OPOIIEHHOT0 rOpU30HTaNIbHO. [IpoBepka rumoTessl 0 NpsiMOi MPONOPLUUOHATBHOM 3aBUCHMOCTH MEXTY
JAIbHOCTBIO NOJIETA U HAYAJIBHOW CKOPOCTBIO TENa.
6. M3yueHne ABMXKEHUS TeJa 110 OKPY>KHOCTH € ITOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.
7. UccrnenoBaHue 3aBUCMMOCTH TIEproia 00pallleHrss KOHHYECKOTo MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. JIlunamuka

IlepBbii 3akoH Hbrorona. MuepumanbHble cuctembl orcyé€ra. [IpmHuun orHocutensHOocTH ['anmied. HenmHepruanbHble CHCTEMBI OTCUETA
(ompenenenne, mpumepsl). Macca tena. Cwna. [Ipunnun cynepno3unuu cuil. Bropoit 3akoH HproToHa Ay mMatepuainbHOW TOYKH. TpeTwii 3akoH
HeroTona nisi mMarepuanbHbIX TOYEK. 3aKOH BCEMHUPHOTO TSITOTEHHUSA. ODKBUBAJIEHTHOCTh TPABUTALMOHHON M MHEPTHOM Macchl. Cuia TSKECTH.
3aBUCUMOCTh YCKOpPEHHUSI CBOOOJHOIO MaJCHUs OT BBICOTHI HaJ MOBEPXHOCTHIO MJIAHETHI U OT reorpapuueckoi MHpOoThHl. J[BUykeHHue HEOECHBIX Tel
n ux cnyTHUKOB. 3akoHbl Kemnepa. Ilepsas kocMuueckas ckopocts. Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, nBmxyierocs ¢ ycKkOpeHUEM.
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJBKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS NpU IBUKEHUU Tela
B KMJKOCTU WJIM ras3e, €€ 3aBHUCHUMOCTb OT CKOPOCTHM OTHOCHTENIBHOTO ABMXEHMs. JlaBneHue. I'mapocratnueckoe pasieHue. Cuiia Apxumena.
TexHu4eckne ycTpoNCTBA U TEXHOJIOTHYECKUE MPOLECCHI: MOIIUITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpayuu

1. HaGmroieHne ABMKEHUS TENl B MHEPIUATbHBIX M HEMHEPIHAIBHBIX CHCTEMAaX OTCYETA.

2. [TpyHUMT OTHOCUTENBHOCTH.

3. Kauenue nByX HWIMHAPOB WM IIAPOB Pa3HOM MaCChl C OIMHAKOBBIM YCKOPEHUEM OTHOCUTEIHHO HEMHEPLUATBLHON CUCTEMBI OTCUETA

4. CpaBHEHHE PaBHOACHCTBYIONIEH MPUI0KEHHBIX K TETY CHJI C MPOU3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHHUE B MHEPLUHAIIBHON CUCTEME OTCUETA.

5. PaBeHCTBO CWJI, BOBHUKAIOIIMX B PE3YNIbTATE B3AUMOIECHCTBHS TEIL.

6. I3mMepeHune Macc no B3auMOICHCTBHIO.

7. HeBecoMOCTSb.



8. Bec Tena npu yCKOPEHHOM MOIBEME U TAJCHUH.

9. LleHTpOOE)KHBIE MEXaHU3MBI.

10. CpaBHEHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIb)KCHUS.

Y4dennueckuii IKCIEPUMEHT, JIa0OPaTOPHBIE Pad0Thl, IPAKTHKYM

1. I3mepeHue paBHOICHCTBYIONICH CHUJT TIPH IBMXKCHUH OpyCKa 10 HAKJIOHHOU TIJIOCKOCTH.

2. IIpoBepka rUIIOTE3bl O HE3aBHCHMOCTH BPEMEHH JBM)KEHUS OpYyCKa 110 HAKJIIOHHOM MJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MacCHhl.

3. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIMX B IPY>KUHE U PE3MHOBOM 00pasle, OT UX JAepopMaliui.

4. N3yueHne OBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOHN uepe3 JErKuid OJI0K.

5. U3mepenne koadduimerTa TpeHus 1Mo BEIUIHHE YTII0BOTro Koddduimenrta 3apucuMoctu FTp(N).

6. VccnenoBanue IBMKEHHUS OpycKa MO HAKJIOHHON TUIOCKOCTH € TePeMEHHBIM K03(ppHUIIMEeHTOM TpeHHsI.

7. I3y4yeHune NBUKEHUS Tpy3a Ha Baly C TPEHHEM.

Tema 3. Ctatuka TBEpIOro Tesa

AbcomotHo TBEpoe Teno. [locTynaTenbHoe U BpalaTebHOE IBH)KEHUE TBEPIOTO Tesla. MOMEHT CUJIbl OTHOCUTENBHO OCH BpatieHus. [lnedo cubl.
Crnoxxenue cwi, NPUIOKEHHBIX K TBEpHOMY Teiy. LleHTp TsbkecTu Tenma. YcCIoBHSL paBHOBECUS TBEPIOTO Teja. Y CTOMYMBOE, HEYCTOWYHMBOE,
0e3pazInyHOe paBHOBECHE.

Texnuueckue ycmpoucmeda u mexHono02udecKue npoyeccyl: KpOHIITENH, CTPOUTEIbHBINA KpaH, pelIéTyaTble KOHCTPYKIUH.
Hemoncmpayuu

1. YcnoBus paBHOBeCHS.

2. Bunapl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym

1. MccnepoBanue ycioBUil paBHOBECHS TBEPIOTO TeJa, UMEIOIETO OCh BPAIICHUS.

2. KoHcTpyupoBaHue KpOHIUTEHHOB U pacd€T CUJl YIPYTOCTH.

3. M3yyeHue ycTOMYMBOCTH TBEPJOTO TEJa, UMEIOLIETO MIIOIA/b OMOPHI.

Tema 4. 3aK0oHBI COXpaHeHUs] B MeXaHHKe

NMnynsc MatepuanbHOM TOYKHM, CUCTEMBI MaTEpHAIBbHBIX TOYEK. L[eHTp Macc cucteMbl MaTepuagbHbIX TOUYeK. Teopema O JBMKEHUHU LIEHTPa Macc.
NmMnynbsc cuiabl 1 MU3MEHEHHME MMIYJbca Tela. 3aKOH COXpaHEHUsS UMMyJbca. PeakTuBHOE nBMKEHHE. MOMEHT UMITYJIbCa MaTepUATbHOM TOUKH.
[IpencraBinenne 0 COXpaHEHWHM MOMEHTa MMITYJIbCa B IIEHTPAJIbHBIX MOysAX. PaboTa cuibl Ha MajJoM W Ha KOHEYHOM nepemenieHud. ['padpudeckoe
MpeACTaBICHUE pabOThl CHIIbI. MOITHOCTh CHibl. KMHETHUecKas sHeprus MaTepualbHONW TOYKH. Teopema 00 M3MEHEHMH KWHETHYECKOW SHEPTrUU
MaTepuaabHOi TOUkH. [loTeHIMaNbHbIe U HEMOTEHIMANbHbIE cuiibl. [loTeHnmansHas sueprus. [loTeHnmansHas dHeprust ynpyro aeopMupoBaHHOM
npyxuHbl. [loTeHnumanpHas SHeprus Tena B OJAHOPOJHOM TpaBUTAUMOHHOM Itosie. [loTeHuManbHas >Heprus Teaa B TPaBUTALMOHHOM II0JIE
OJHOPOJIHOTO Iapa (BHYTPH M BHE Iapa). Bropas kocmuueckas ckopocTb. TpeTbst kocMuueckas ckopocTb. CBA3b pabOThl HEMOTEHIUATBHBIX CHII
C U3BMEHEHUEM MEXAHUYECKON HEPTUM CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHMYECKOW YHEPIUH. YNPYrue U HEeynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepHyn U1 uaeanbHON KUAKOCTH KaK CIEJCTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUU.



Texnuyeckue ycmpoticmea u mexHojo2uieckue npoyeccul: IBUKEHUE pPaKeT, BOJOMET, KONEP, MPYKUHHBIN MHUCTOJIET, THPOCKOI, PUTYpHOE KaTaHUe
Ha KOHbKaXx.
Hemoncmpayuu
1. 3akoH coxpaHEHMs UMITYJIbCA.
2. PeakTUBHOE OBMXEHUE.
3. U3mepeHune MOIHOCTH CUJIBL.
4. VI3MeHeHre SHepTUH Tella MPU COBEPIICHUH PaOOTHI.
5. B3anMHble IpeBpallieHUs] KHHETUYECKOW U TTOTCHIIMAIIbHOW SHEPTUM IIPU JCHMCTBUU HA TEJIO CUJIBI TSYKECTU U CHIIBL YIIPYTOCTH.
6. CoxpaHeHue YHEPTUU TIPH CBOOOTHOM MaICHUH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym
1. U3mepenue umnyibca Tesna no TOpPMO3HOMY ITYTH.
2.MI3MepeHune CUiIbl TSITU, CKOPOCTH MOJIENHN AJIEKTPOMOOHIISE 1 MOIITHOCTH CHIIBI TATH.
3. CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.
4.MccnenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUH.
5.3mepeHne KNHETUYECKOM SHEPTUH TeJa 10 TOPMO3HOMY Iy TH.
6.CpaBHEHHE U3MEHEHUS MIOTCHINAIBHON SHEPIUU IPY>KUHBI C PabOTOM CHIIBI TPEHHUS.
7.0npenenenue pabOThl CUIIBI TPEHUS IPU ABUKEHUHU TeJla N0 HAKJIIOHHON TJIOCKOCTH.

PA3JEJ 3. MOJIEKYJIAPHAS ®PU3UKA U TEPMOIUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpUuM

OcHOBHBIE TOJIOXKEHUS MoJeKysipHO-kuHeTndeckoil Teopun (MKT), ux ombitHoe ob6ocHoBanue. [uddysus. bpoyHoBckoe nBrmxeHue. Xapakrep
JBMDKEHUS M B3aMMOJICHCTBHSI YacTUILl BellecTBa. Mo/enu CTPOCHMsI ra3oB, KHUIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
aTHX Moaeneil. Macca u pa3mepsl Mosekyn (aromoB). KommuectBo BemectBa. IlocrosiHHas ABoraapo. TemnoBoe paBHoBecue. TemmepaTypa u
cocoObl e€ wm3Mmepenus. lllkama temmeparyp Ilenbcusi. Mogenp wuaeanmpHoro raza B MKT: wacTuiel rasa JIBHKYTCS XaOTHYECKH W HE
B3aUMOJICHCTBYIOT JApYyr C¢ ApyroM. ['a3oBele 3akoHBL. YpaBHeHHe MenneneeBa—Kianelipona. AOcomoTHas Temreparypa (LIKana TeMIeparyp
KensBuna). 3akon JlansToHa. M3omporeccsl B UeaqbHOM T'a3e ¢ MOCTOSHHBIM KOJTMYECTBOM BelecTBa. [ padudeckoe mpeacTaBieHIe H30IPOIIECCOB:
u30TepMa, u30xopa, u3obapa. CBs3b MeXIy AABICHHEM M CpeAHEH KMHETUYECKOH SHeprued MOCTyNaTeJbHOTO TEIUIOBOTO JBMXKEHUS MOJIEKYIJI
uneansHoro raza (ocHopHoe ypaBHeHue MKT wmpeanpHOro rasza). Ceszb aOCONIOTHOW TeMIiepaTypbl TEPMOIWHAMUYECKOW CHUCTEMBI CO CpeaHel
KMHETUYECKOW SHEPruel MOCTyNaTeabHOTO TEIIOBOTO ABMKECHUS €€ YacTHLl.

Texnuueckue ycmpouicmea u mexHoai02uiecKue npoyeccvl. TEPMOMETp, OapoMeTp, MOITyYeHNE HAHOMATEPUAIOB.

Hemoncmpayuu

1. Monenu 1BUKEHUS 4acTUL] BEIIECTBA.



2. Monens OpOyHOBCKOTO JIBHKCHUSI.

3. Buieoposuk ¢ 3anuchio pealbHOr0 OPOYHOBCKOTO ABHKEHHUSL.

4. Iuddy3us KuaKocTeu.

5. Mogens onbrta HITepHa.

6. IIputsikeHre MOJIEKYII.

7. Mopnenu KpUCTAININYECKUX PEIIETOK.

8. Habmronenue u mcciieqoBaHNEe U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym

1. UccnenoBanue mpoliiecca yCTaHOBJICHHS TEIIIOBOTO PABHOBECHSI TIPH TETFIOOOMEHE MEXy TOpSUeid U XOJIOTHON BOJIOM.

2. U3ydyenne n30TepMHUECKOTO poliecca (PEKOMEHI0OBAaHO UCIONIb30BaHKE UG POBOIL 1abopaTopun).

3. M3y4yeHnune u30XOpHOro mpoiiecca.

4. N3yuenne n306apHOro mpoiecca.

5. IlpoBepka ypaBHEHUSI COCTOSTHHUSL.

Tema 2. TepmoanHaMuka.

Tennoseie Mamuubl Tepmonunamuueckas (T[]) cucrema. 3amanme BHemHuMX ycnoBui mius TJI cucrembl. BHemHWe M BHYTpPEHHHE IMMapaMeTpHI.
ITapamerper TJl cucTembl Kak CpeIHME 3HAYCHUS BEIWYMH, OIMCHIBAIOIIMX €€ COCTOSHHE Ha MUKPOCKOIIMYECKOM ypoBHe. HyneBoe Hauaio
TepMoarHamMuky. CaMonpoun3BoJibHas penakcanus T/] cucteMsl K TEMIOBOMY paBHOBECHIO. MOJieb HACAIBHOIO ra3a B TEPMOJAMHAMUKE — CHCTEMa
ypaBHEHMH: ypaBHeHHe MenneneeBa—KianeiipoHa | BbIpaK€HUE [JIsl BHYTPEHHEH SHEpPruu. YCIOBHS NPUMEHUMOCTH STOW MOJEIM: HM3Kas
KOHIIGHTpAllUsl 4YacTHL], BBICOKME TeMIlepaTypbl. BblpakeHue [y BHYTPEHHEHW SHEPrUM OAHOATOMHOIO HJeaJbHOro rasa. KBasucratnueckue
U HECTaTMYECKHUE TIpOLECChl. JJeMeHTapHas paboTa B TepMoauWHamMHKe. Bpruucienwe paboTel 1o rpaduky mporecca Ha pV-auarpamme.
Tennonepenavya kak crocod m3MeHeHHs BHyTpeHHel sHeprun TJl cuctembr 6e3 coBepuieHus: padoTbl. KOHBEKINS, TEIIONPOBOIHOCTh, U3TyUYCHHE.
KonnuectBo temnorsl. TennoéMkocTe Tena. YienbHas U MOJISIpHAs TEIUIOEMKOCTHM BEIECTBA. YpaBHeHHE Maiiepa. Y enbHasl TEMjaoTa CropaHus
TorumBa. Pacuér konmmdecTBa TemuoThl mpu Temtonepenade. [lonarue o6 agmabatHOM mporecce. [lepBblii 3akoH TepMoaWHAMUKU. BHyTpeHHss
sHeprus. KonndecTBo TeIuioTh U paboTa Kak Mephl U3MEHEHUs BHyTpeHHel sneprun T/] cucremsl. BTopoii 3ak0oH TepMOIUHAMUKH JUI PABHOBECHBIX
MIPOIIECCOB: Uepe3 3aJlaHHOe paBHOBECHOE cocTostHME T[] cucTeMbl MPOXOAWT €IWHCTBEHHAs anuabaTta. AOcCoNroTHas Temieparypa. Bropoi 3akon
TEPMOJIMHAMUKH I HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO IMEpeaTh TEIJIOTY OT OoJjiee XOJOJHOTO Teja K Oosiee HarpeToMy 6e3 KOMICHCAIuN
(Knaysuyc). HeobpaTumocts nmpupoubix nporeccos. Ilpuniunst neiicteus Temosbix MamuH. KIT. Makcumansaoe 3nauenne KITJ. Huxn Kapno.
DKOJIOTUYECKHUE aCTIeKThl MCIIOIb30BAHMS TEIJIOBBIX ABUTAaTENeH. TenmoBoe 3arps3HeHne OKPYKAOLIENH CPEeIbI.

Texnuueckue ycmpoucmea u mMexHOI02UYeCKUe Npoyeccwvl: XOJNOAWIbHHUK, KOHIUIMOHEp, AM3ENbHBIA W KapOIOpaTOpHBIA JIBUTATENH, MapoBas
TypOuHa, TOIY4YeHHE CBEPXHM3KHUX TeMIlepaTyp, YTHJIM3AlMs «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHHEM TEIUIOBOTO HAacoca, YTHIM3AIUs
OMOOPraHNYECKOro TOIIMBA [T BEIPAOOTKHU «TEIJIOBON» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu

1. I3MeHeHue TeMiepaTypsl Ipu aqnabaTH4ecKOM paclIupeHuH.



2. BoznyniHoe orHuBoO.
3. CpaBHeHUE yJIETbHBIX TEIJIOEMKOCTEN BELIECTB.
4. CriocoObl H3MEHEHHSI BHYTPEHHEH SHEPTHH.
5. UccnenoBanue anquabaTHOTO Ipoliecca.
6. KoMnbroTepHble MOJIETN TEIUIOBBIX JBUTATEIICH.
Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, nPAKMUKyM
1. U3mepenue yaenbHON TEMI0EMKOCTH.
2. VccnenoBanue mpoliiecca OCThIBAaHUS BEILIECTBA.
3. UccnenoBanue agunabaTHOTO MpoIiecca.
4. VI3ydeHne B3aUMOCBSI3U SHEPTHH MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPbl KUTIEHUS KUIKOCTEH.
Tema 3. ArperaTHblie COCTOSIHUS BelECTBA.
dazoBeie mepexonsl I[lapooOpa3oBanme u KoHJeHcauus. Mcmapenue u  KureHue. YJenpHas TemjaoTa napooOpa3zoBaHus. HacelieHHbIe
U HEHachIlleHHble napbl. KauecTBeHHAs 3aBUCUMOCTD IJIOTHOCTU M JIaBJICHHS HACBHIIMIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCHUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHUS OT AaBIICHUS B KUIKOCTH. BakHOCTH Bo3/iyxa. AOCONIOTHASI U OTHOCUTENbHAS BIAYKHOCTb.
Teépnoe Teno. Kpucramnmyeckue u amopdHble Tena. AHM30TPONHUS CBOWCTB KpHUCTAIOB. [lnaBiaeHwe W KpuCTaM3amus. Y7enbHas TeIIoTa
miasnenus. Cyomumanus. Jepopmammu TBEpmoro Tema. Pactsokenue u cxarue. Casur. Moayne HOwnra. [Ipenen ynpyrux nedopmanuii. TerioBoe
paciiMpeHue KUAKOCTeH U TBEPIBIX Tell, 00bEMHOE U JMHEHHOEe paciupeHre. AHTApMOHHU3M TEIJIOBBIX KOJEOAHUN YacTHUI] BEIleCTBA KaKk MPUYMHA
TEIUIOBOT'O pacIIMpeHus: Ten (Ha KadyeCTBEHHOM YpoBHe). [IpeoOpazoBanme sHepruu B (ha30BBIX IEpexojax. YpaBHEHHE TEIUIOBOro OanaHca.
[ToBepxHocTHOEe HaTsbkeHHE. KoadduuueHt moBepxHocTHOro HatshkeHus. KanumispHble sBieHus. [laBieHue moj MCKPUBIEHHON MOBEPXHOCTHIO
xuakoctu. Popmyita Jlamnaca.
Texnuueckue ycmpoucmea u mexHoi02uyecKue npoyeccsyl: KUIKUe KpUCTAILIIbI, COBPEMEHHBIE MATEPHAIIBI.
Hemoncmpayuu
1. TenioBoe pacurpeHue.
2. CBolicTBa HACBILEHHBIX ApPOB.
3. Kunenue. Kunenue npu NOHMKEHHOM JIaBJICHUHU.
4. VI3amepeHnue cuibl MOBEPXHOCTHOTO HATSXKEHHUS.
5. OnBITHI ¢ MBITBHBIMH TUIEHKAMU.
6. CmaunBaHue.
7. KanuisipHble sIBJICHUS.
8. Moaeny HEHLIOTOHOBCKOH YKUJIKOCTH.
9. CriocoObl U3MEpeHUs BIaKHOCTH.
10. MccnenoBanve HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
11. Bugsl nedopmarmii.



12. HabmroneHnue Manbix aeGpopMaIiuid.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym

1. U3yyeHre 3aKOHOMEPHOCTEN UCTIAPEHUS HKUIKOCTEH.

2. I3mepenue yenbHOM TEIOThI MIABJICHUS JIb/A.

3. 3y4yeHune CBOMCTB HACKIIIEHHBIX MapoB.

4. 3mepeHune aOCOTIOTHOM BIIAYKHOCTH BO3/1yXa M OIIEHKA MAcChl MapoOB B TIOMEIICHUH.

5. N3mepenne koadduimerTa moBepXHOCTHOTO HATSHKCHHUS.

6. U3mepenue monyns FOHra.

7. UccnenoBanue 3aBUCUMOCTH JIeopMaliii pe3HHOBOTO 00pa3iia OT MPUJI0KEHHONW K HEMY CHIIBI.

PA3AEJI 4. DJIEKTPOANHAMUKA

Tema 1. DekTpHUecKoe moJie

OnexTpuzanus Tel U €€ NposABICHUS. DIEKTpUUECKUN 3apsia. /IBa BUJA 3IEKTpUUECKUX 3apsAaoB. [IpOBOIHUKH, TUANEKTPUKH M MOTYIPOBOJAHUKH.
DJIEeMEHTapHBIN SJIEKTPUYECKUHN 3apsll. 3aKOH COXPAHEHUS JIEKTPUUYECKOro 3apsna. B3aummoneiictBue 3apsaoB. Toueunbie 3apsapl. 3akoH KyioHa.
Onexrpuueckoe nose. Ero neiictBue Ha anekTpuyeckue 3apsasl. Hanpsok€HHOCTh anekTpuueckoro moist. [IpoOusiii 3apsa. JInHun HanpsmkEHHOCTH
ANEKTPUYECKOTO Mojss. OIHOPOJHOE AMEKTpUUecKkoe mose. [[oTeHIManbHOCTh JIEKTPOCTaTUYECKOTO MOJIsA. Pa3HOCTh MOTEHIHAIOB U HANPSKEHHE.
IloTreHunanpHas sHeprus 3apsza B AJIeKTpocTatndeckoM moge. IloreHuman snekTpoctarnueckoro nosid. CBa3b HaPsHDKEHHOCTH OIS U Pa3HOCTH
MOTEHLIUAJIOB ISl 3JIEKTPOCTATHYECKOTO MOJs (KaKk OJHOPOAHOIO, TaK M HEOAHOPOAHOro). [IpuHIMN cymeprno3unuu 3nekTpuueckux mnosei. [lome
ToueyHoro 3apsana. Ilone paBHOMepHO 3apspkeHHOU cdepbl. Ilone paBHOMEpHO 3apsbkeHHOro 1Mo o0béMy mapa. [losme paBHOMEpPHO 3apsHKEHHOM
OCCKOHEYHOM TIIOCKOCTH. KapTUHBI TMHUIA HANPSHKEHHOCTH ATUX TMOJIEH W SKBUIIOTCHIIMAIBHBIX TOBEpXHOCTEH. [IpOBOAHUKHN B AIEKTPOCTATHUECKOM
noJsie. YciIoBHE paBHOBECHS 3apsAloB. [[MdJIEKTpUKM B 3JIEKTPOCTaTUYECKOM mojie. [[uanekrpuyeckas NMpOHULIAEMOCTh BeliecTBa. KoHueHcaTop.
DNEeKTpOEMKOCTh KOHJIEHCATOpa. JIEKTPOEMKOCTh IUIOCKOTO KOHAeHcartopa. llapamnensHoe coenuHeHue KoHueHcaropoB. [locienoBarenbHoe
COEIMHEHHNE KOHJIEHCATOPOB. DHEPIUs 3apsyKEHHOI0 KOHAEHcaTopa. JIBIKeHNe 3apsKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.
Texuuueckue ycmpoticmea u mexHojio2uieckue npoyeccyl: IEKTPOCKOI, JIEKTPOMETP, ITEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHUE 3JIEKTPOIIPHOOpOB,
KOHJIeHCaTopbl, reHeparop Ban ne I'paada.
Hemoncmpayuu
. YCTPOUCTBO U NMPUHLMUII ACUCTBUSA JIEKTPOMETPA.
. DIEKTPUUECKOE MOJIE 3apSyKEHHBIX IIAPUKOB.
. DIIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.
. Mogens anekTpocraTruueckoro reneparopa (Ban ge 'paada).
. [IpoBOAHMKY B 3IEKTPUUYECKOM TOJIE.
. DIEeKTpOoCcTaTUUECKas 3alluTa.
. YCTpOMCTBO U AECHCTBHE KOHJIEHCATOPA MOCTOSHHON U MIEPEMEHHON EMKOCTH.
. 3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOH/IEHCATOpa OT IUIOIIA TUIACTUH, PACCTOSHUS MEX1y HUIMH U UAJIEKTPUUECKOM MPOHUIIAEMOCTH.
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9. DHeprusg 3IEeKTPUUYECKOTrO MOJISI 3apSKEHHOTO KOHAEHCATopa.
10. 3apsanka u paspsiika KOHAEHcATOpa Yepe3 pe3ncTop.
Yyenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, RPAKMUKYM
1. Onuenka cui B3auMOJICHCTBUS 3apsKEHHBIX TEJ.
2. HabmroneHnure npeBpanieHusi SHEpruu 3apsHKeHHOTO KOHIEHCATOpa B SHEPTUIO U3TYUYEHUS CBETOAUOA.
3. 3y4yeHne npoTeKkaHus TOKa B LIETIH, COJIEpKallel KOHIEHCATop.
4. Pacnipenenenuie pa3HOCTH NMOTEHIIMANIOB (HAMPSDKEHUS) TPU MOCIIE0BATEIbHOM COETUHEHUH KOHIEHCATOPOB.
5. HccnenoBanue paspsia KOHIEHCATOPA Yepe3 pE3UCTOP.
Tema 2. IlocTOSIHHBIN 3JIEKTPHUYECKHH TOK
Cuna toka. IlocTosHHBIN TOK. Y CIIOBUS CYLIECTBOBAHUS IOCTOSIHHOTO 3eKTpuyeckoro Toka. Mcrounuku toka. Hanpsxenne U n O/IC E. 3akon Oma
JUIS y4acTKa LENU. DJEKTPUYECKOE COMPOTHUBIIEHUE. 3aBUCHUMOCTh COIMPOTUBIEHHUS OJHOPOJHOIO MPOBOJHHMKA OT €ro JUIMHBI M  IUIOIIAIN
MIONEPEYHOI0 CEeYEHMsI. Y IeNbHOE CONPOTHUBIIEHUE BellecTBa. llocienoBaTenbHoe, mapamienbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dekTpudeckux 1ener. [IpaBuna Kupxroda. Pabora snextpudeckoro Toka. 3akoH JIxoyns—IJIenma. MoOIHOCTh 3JIEKTPUUECKOTO
Toka. TennoBas MOIIHOCTS, BhlaENsieMas Ha pesuctope. DJC u BHyTpeHHee COIIPOTUBICHUE UCTOUYHMKA TOKA. 3akOoH OMa i OJHOW (3aMKHYTOMN)
AJIEKTPUYECKOH 1enu. MomHoCTh nCTOYHUKA ToKa. KopoTkoe 3ambikanue. KonaeHcaTop B 11€MU MOCTOSHHOTO TOKA.
Texunuueckue ycmpoticmea u mexHoa02U4ecKue npoyeccyl: aMIepMeTp, BOJIBTMETP, PEOCTAT, CYETUMK FIEKTPUUECKON SHEPTUU.
Hemoncmpayuu
1. I3MepeHue cuiibl TOKa U HAIPSIKEHUS.
2. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSKEHUS IS Pe3UCTOPA, JIaMITbl HAKAJIMBAHUS U CBETOHO/A.
3. 3aBUCUMOCTb COIIPOTUBIIEHUS [WINHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIONIAIM ONEPEUYHOT0 CEUEHUS U MaTepHaa.
4. UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIICHUSI TP IIOCTOSTHHOM HAINpsKEHHUH.
5. IIpsimoe nzmepenne DJ1C. KopoTkoe 3aMbpIkaHUE ralbBaHUYECKOIO MJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHMS.
6. Crioco0sI coequHEeHNs NCTOYHMKOB ToKa, D/[C Gartapeii.
7. UccrnenoBaHue pa3HOCTH NMOTEHIIMAIOB MEXKY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B IIETIH.
Yuenuueckuit sxcnepumenm, nabopamopnusie pabomeul, npaKmuKym
. UccrenoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.
. I3MepeHue yaenpHOro COpOTUBIEHUS POBOIHUKOB.
. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMIPSKEHUS TSI JTAMITbl HAaKaJIMBaHUSI.
. YBenuueHue npejesia u3MepeHus amrnepMeTpa (BoJbTMETPa).
. U3mepenune DJIC 1 BHYTPEHHETO CONMPOTUBIICHUSI HCTOYHUKA TOKA.
. UccnenoBanue 3aBucumoctu J/1C raqpBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM 3aMbIKaHUH.
. UccnenoBanue pa3HOCTH MOTEHIMAIOB MEK/Y MOJIIOCAMH UCTOUYHUKA TOKA OT CHJIbI TOKA B IICTH.
. UccrnienoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHMKA TOKA OT CHJIBI TOKA.
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Tema 3. Toxku B pa3jiu4HBIX cpeaax

DneKTpruYecKasi MPOBOJIMMOCTh PA3JIMYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOAUMOCTH TBEPIBIX METAJIIOB. 3aBUCUMOCTH COMPOTHUBIICHUSI METAJUIOB OT
TeMriepatypbl. CBEpXIPOBOIUMOCTh. ODJIEKTPUUECKHH TOK B Bakyyme. CBOMCTBa 3JIEKTpOHHBIX My4dkoB. IlomympoBomnuku. CoOCTBEHHAs
U MpUMECHasl MPOBOJUMOCTD MOIYIPOBOIHUKOB. CBOMCTBA p—n-miepexoaa. [1omympoBoIHUKOBEIE TPUOOPHI. DNEKTPUIESCKUN TOK B DIIEKTPOIUTAX.
DJIEKTPOJIMTHYECKAsT JUccolManus. OyekTponn3. 3akoHbl Dapanmes s 3JI€KTpoiu3a. DJIEKTPUYECKHMH TOK B razax. (CaMOCTOSTENbHBIN
U HECaMOCTOATENIbHBIN pa3psi. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. I1nazma.

Texuuueckue ycmpoticmea u npaKmuyeckoe npumeHeHue: Ta3zopa3psIHble JamIbl, 3JEKTPOHHO-IIyuyeBas TPYOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI:
JNOJI, TPAH3UCTOP, POTOAMO, CBETOAUO/; TATbBaHNKA, pa)UHUPOBAHNUE ME/IH, BHITUIABKA aTFOMUHUS, DJIEKTPOHHASI MUKPOCKOTIHSL.

Hemoncmpayuu

1. 3aBUCUMOCTb CONTPOTUBIICHUS] METAJLJIOB OT TEMIIEPATYPHI.

2. I[TpoBOAMMOCTB 3JEKTPOJIUTOB.

3. 3akoHsblI a5ekTponuza Papanes.

4. VckpoBoii pa3psia U MPOBOAMMOCTD BO3yXa.

5. CpaBHeHUE TPOBOJIMMOCTH METAJJIOB U TTOJIYIIPOBOIHUKOB.

6. OTHOCTOPOHHSISI TPOBOAUMOCTD JTHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym

1. HabGmromenue ainexTposunsa.

2. V3amepenue 3apsijia OTHOBAJIEHTHOT'O HOHA.

3. UccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

4. CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKH TUO/A.

®U3NYECKHUN MPAKTUKYM

Crioco0b1 m3MepeHnst (pU3MYECKUX BETMYUH C UCTIOJIIb30BAHUEM aHAIOTOBBIX U ITU(PPOBBIX M3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX AATYHMKOBBIX
cucteM. AOCONIIOTHBIE U OTHOCHUTEJIbHBIEC MOTPEUTHOCTH U3MepeHu Pu3ndeckux BenuuuH. OlLeHka rpaHul] norpemsoctei. [IlpoBeaenne KoCBEHHBIX
M3MEPEHUH, UCCIEIOBaHUI 3aBUCMOCTEH (PU3UYECKUX BEJIWYHH, IPOBEPKA MPEUIOKEHHBIX THIIOTE3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKUX
pazzaenax «Y4eHUYeCKUN IKCIIEPUMEHT, JJAOOpaTOpHBIE pabOTHI, IPAKTHKYM»).

MEXKIIPEAMETHBIE CBA3HU

Nzydyenne kypca ¢usuku yrmybnaéaHoro ypoBHs B 10 kimacce OCYMIECTBISETCS C y4ETOM COJEPKATENBHBIX MEKIIPEAMETHBIX CBS3eH ¢ Kypcamu
MaTeMaTHKH, OMOJOTUU, XUMHHU, reorpa@uu M TEXHOJOTMH. MeXIpeIMeTHbIe MOHSATHS, CBA3aHHbIE C HM3YYEHHEM METOJ0B HAy4HOrO MO3HaHMS:
SBJICHHE, Hay4HbI (akT, rumore3a, (Qpu3MUecKas BEIUYMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, SKCIIEPHUMEHT, MOJCIMPOBAHUE, MOJENb, U3MEPEHUE,
MOTPEITHOCTH U3MEPEHHH, U3MEPHUTENbHBIE PpUOOpHI, udpoBas JadopaTtopus. Maremaruka: Pemenue cucrembl ypaBHeHUH. JluHeliHas GyHKIus,
napabona, rumnepbona, wux TrpaduKkd U cBoiictBa. TpuroHomerpuueckue (YHKIMHA: CHHYC, KOCHHYC, TAaHI€HC, KOTAaHTE€HC; OCHOBHOE



TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIHMH HA OCH KOOPAHMHAT, CI0KEHHE BEKTOPOB. bHOJIOTHA: MEXaHMYECKOE IBUKEHUE B KUBOU
npupoje, uddy3us, 0cMoc, TEIT0O0OMEH KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpebl, YTHIN3aIus OMOOPraHMYECKOTo TOTIIIMBA
111 BBIPAOOTKH «TEIUIOBOM» U AJEKTPOIHEPIHH, TIOBEPXHOCTHOE HATSDKEHUE U KalWJUIAPHBIC SBICHUS B MPUPOJE, FNEKTPHUUECKUE SBICHUS B JKUBOU
npuposae. XUMHUs: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJISIPHAs Macca, NOJydYeHUE HaHOMATepHalloB,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEII, )KUIKOCTEH M Ia30B, )KUIKHE KPUCTAJUIBI, JIEKTPUUYECKHE CBOMCTBA METAJLIOB, 2JICKTPOJIUTHYECKAs JUCCOLUALNS,
rajJbBaHMKa, JIEKTPOHHAS MUKpOCKomus. ['eorpadus: BIaKHOCTh BO3/1yXa, BETPHI, 0apoMeTp, TepMoMeTp. TexHomorus: npeodpazoBaHue ABMKEHHIH ¢
UCIOJIb30BAHUEM MEXaHU3MOB, YUET CyXOro M KMJKOTO TPEHUS B TEXHUKE, CTaTMYECKHE KOHCTPYKLUHU (KPOHLITEHH, pelieryarble KOHCTPYKIIMN),
HCTOJIb30BAHUE 3aKOHOB COXPAaHEHHsS] MEXaHUKM B TEXHHKE (TMPOCKOIN, BOJOMET W T.I.), JBUTATENIb BHYTPEHHETO CropaHus, mapoBas TypOuHa,
OBITOBOM XOJIOAMIIBHUK, KOHIMIIMOHEP, TEXHOJOTMU IOJIy4EHHs] COBPEMEHHBIX MaTepUaOB, B TOM YHCJIE€ HaHOMATEpUaJIOB, U HAHOTEXHOJOTHH,
AJIEKTPOCTATUYECKAs 3aLIUTa, 3a3EMIIEHUE JIEKTPOIIPHOOPOB, Ta30pa3psAHbIE JaMIIbl, TOTYIPOBOIHUKOBBIE IIPUOOPHI; raJIbBAHUKA.

11 kiaace
PA3JIEJI 4. QJIEKTPOIUHAMMUKA

Tema 4. MarautHoe moJie
B3anmopeiicTBiE MOCTOSHHBIX MarHUTOB M MPOBOJAHUKOB ¢ TOKOM. MarHutHoe mosie. Bexkrop MarHuTHOM MHAykiuu. [IpuHIUI Cynepno3uiuu
MarHUTHBIX ToJIeW. JINHUM MarHUTHOM MHIAYKIMU. MarHuTHOE MOJe MPOBOJAHUKA C TOKOM (IPSIMOTO MPOBOAHHUKA, KATYIIKH M KPYTOBOI'O BUTKA).
OnbiT Opcrega. Cuna Awmmnepa, e€ HampaBieHue W Moaynb. Cuna JlopeHma, e€ HampaBieHUE W MOAYJb. JIBUJKEHWE 3apsiKEHHOW YaCTHILBI
B OJHOPOJHOM MarHUTHOM noJje. Pabota cunbl Jlopenna. MaruutHoe nose B BemecTBe. @eppoMarHeTHky, napa- U JMaMarHeTHKY.
Texnuueckue ycmpoiuicmea u mexHoio2udecKue npoyeccyl:. TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABHUTaTENb SIKOOU, YCKOPHUTENTH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpayuu
1. KapTuHa muHUN HHIYKIIUA MAarHATHOTO TTOJISI OJIOCOBOTO U TIOJJKOBOOOPA3HOTO MOCTOSTHHBIX MArHUTOB.
2. KapTuHa JIMHMI MAarHUTHON MHAYKIUY NOJI JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.
3. B3aumogeiicTBue 1ByX MPOBOJHUKOB C TOKOM.
4. Cuna Amnepa.
5. HeiicTBue cuiibl JIopeHIIa Ha HOHBI AJIEKTPOJIUTA.
6. HabmroieHue NBI>KEHUS ITy4YKa AJIEKTPOHOB B MATHUTHOM TIOJIE.
7. [lpuHIUI 1eHCTBUS SIEKTPOU3MEPUTEIHLHOTO IPHOOPa MATHUTOAICKTPHUIECKON CHCTEMBI.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym
1. UccnenoBanne MarHUTHOTO TOJISL TOCTOSIHHBIX MAarHUTOB.
2. UccnenoBaHue CBOMCTB (heppOMarHeTHKOB.



3. UccnenoBanue I€MCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.

4. U3mepenue cuiibl AMmepa.

5. 3y4yenune 3aBUCUMOCTH CHJIbI AMIIEpPa OT CHJIbI TOKA.

6. OnpeneneHre MarHUTHON MHAYKIIMU HAa OCHOBE U3MEpPEHUs CHIIbl AMrepa.

Tema 5. J1eKTPOMATHUTHAS MHAYKIIUSA
SIBrieHne ANEKTpOMarHUTHOW WHAYKUMH. [loTok BekTopa MarHuTHOM WHAYKUIMH. DJIC wHAYKUMH. 3aKOH AJEKTPOMArHUTHOW WHAyKUHH Papanes.
BuxpeBoe anekrpuueckoe noise. Toxkn ®dyko. DJIC MHAYKIMM B MPOBOAHHUKE, IBHXKYLIEMCS B OJHOPOJHOM MarHUTHOM mnoie. IlpaBuno JleHna.
NunyktuBHOCTHh. KaTylika MHIYKTUBHOCTH B LEMH MOCTOSSHHOTO TOKa. SBieHue camouHAaykuuu. DJIC caMOMHIYKIMU. DHEPrUusi MarHUTHOTO TOJISI
KaTYLIKA C TOKOM. DJIEKTPOMarHuTHOE MoJIe.
Texnuueckue ycmpoucmea u MmexHON02UYeCcKue Hnpoyeccvl: WHIYKIIMOHHAS I€Yb, COJICHOMWJ, 3alluTa OT JJEKTPHU3alMU TeJl NPU JABUKECHHHU
B MarHUTHOM I10JI€ 3EMIIH.
Hemoncmpayuu
1. HaGmoteHue sSBICHUSI SICKTPOMArHUTHON MHTYKITHH.
2. UccnenoBanue 3aBucuMocT J/]C MHIYKIMHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
3. [IpaBuno Jlenua.
4. Ilanenne MarHuTa B alFOMUHUEBOM (METHOMN) TpyOeE.
5. SIBieHME CaMOMHIYKIUH.
6. UccnenoBanue 3aBucuMoct IJ]C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LICTIH.
Yuenuueckuii sxcnepumenm, nadbopamopusie padomul, RPAKMUKYM
1. UccnenoBanue sIBICHUS JIEKTPOMArHUTHOM UHAYKIUH.
2. OnpeneneHue MHAYKIIMU BUXPEBOTO MAarHUTHOTO MOJIS.
3. MccnenoBaHue sIBJICHUSI CAMOUHIYKIINH.
4. COopKa MOZEH 3IEKTPOMAarHUTHOTO TeHEepaTopa.

PA3JIEJ 5. KOJIEBAHUA U BOJIHbI

Tema 1. Mexannuyeckue Kojae0aHus

Konebarenpaast cucrtema. CBoOomHbie konebanus. ['apmonmueckue konebaHus. KuHemarnueckoe W JWHAMHYECKOE OMUCAHUE. DHEPreTHUYECKOE
OMHCaHUE (3aKOH COXPAHEHUS MEXaHWYECKON sHepruu). BhIBoI NHHAMUYECKOTO OMHCAHUS T'APMOHMUYECKHUX KOJNEOAHWH M3 HX HEPreTUYECKOro
Y KHHEMaTH4eCKOro onucanus. AMIntyna u (asza xonedanuit. CBsi3b aMIUIUTY/bI KOJIeOaHHI MCXOTHON BETUYMHBI C aMIUIMTYIaMH KosieOaHui eé
ckopoctu U yckopenwus. Ilepuon u wacrora xosnebanuid. [leproa mManbix cBOOOJHBIX KOJeOaHM MaTEeMaTHYECKOTO MasTHHKA. [lepuon cBOOOIHBIX



KoJieOaHUH TPYKUHHOTO MasTHHKA. [loHsATHE O 3aTyxaromux KoneOaHwsx. BoiHykneHHble koneOanus. Pezonanc. PesonancHas kpuBas. BrnusHue
3aTyxaHMs HA BUJI PE30HAHCHOM KpUBOW. ABTOKOJICOaHUSI.

Texuuueckue ycmpoticmea u mexHolo2uiecKue npoyeccyl: METpOHOM, 4achl, Kauellu, My3bIKaJIbHble HHCTPYMEHTHI, cericMorpad.
Hemoncmpayuu
. 3anuch KoaebaTeaIbHOro JBUKECHHUS.
. Habmoienne He3aBUCUMOCTH TIEPHOIa MATBIX KOJICOAHHH rpy3a HA HUTH OT aMILTUTY/IBL.
. UccnenoBanue 3aTyxaroniux Koie0aHUi U 3aBUCUMOCTH Mepro/ia CBOOOAHBIX KOJEOAHUN OT COMPOTHUBIICHUS.
. UccnenoBanue kosebanuii rpy3a Ha MAaCCUBHOM NMPYXHUHE C 1IEIbI0 (POPMHUPOBAHUS MPEACTABICHUH 00 UeaabHON MOAETIH MPYKMHHOTO MasiTHUKA.
. 3aKOH COXpaHEeHUs YHEPTUHU MTPH KOJIEOAHUSIX TPYy3a Ha MPYKHUHE.
. UccnenoBanne BEIHYKICHHBIX KOJICOaHUH.
. Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym

1. Usmepenue neproa CBOOOTHBIX KOJICOAaHUH HUTSHOTO U TIPY)KMHHOTO MasiTHUKOB.

2. V3yueHue 3aKOHOB IBMKECHUS Tella B X0/I€ KoIeOaHUi Ha yIpyroM Mo/Bece.
3. 3yueHne NBUKEHNS HUTSIHOTO MasiTHUKA.
4. IlpeoOpa3oBaHue SHEPTHH B MPYKUHHOM MasTHUKE.

5. UccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOMUX KOJICOaHUA.
6. HccnenoBanue BBIHYKICHHBIX KOJICOaHUI.
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Tema 2. D1eKTpOMarHUTHBIE KOJICOAHUS

Koneb6arenpubiii KoHTYp. CBOOOIHBIC 2JIEKTPOMArHUTHBIC KOJICOAHH B UIeaTbHOM KojiebaTelbHOM KOHType. Dopmysa Tomcona. CBsI3b aMILTHTY/IbI
3apsiia KOHACHCATOpa C aMIUIUTYJOW CHUJIBI TOKa B KOJIOATEIbHOM KOHTYpE. 3aKOH COXPAaHEHUS SHEPrMH B HJICAIbHOM KOJEOaTeNIbHOM KOHTYpE.
3aryxarolue 3JeKTPOMarHuTHbIE KoseOaHus. BBIHYKIEHHbIE AJeKTpOMarHuTHble KosiebaHus. IlepeMeHHBbIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JEHCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HANPSDKEHUS TPU Pa3IUYHOM (opMe 3aBUCMMOCTH TEPEMEHHOT0 TOKa OT BPEMEHHU.
CunyconayibHbI TIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP W KaTylllKa WHIYKTUBHOCTU B II€NIM CUHYCOWJAJIBHOTO MEPEMEHHOr0o ToKa. Pe3oHaHc
ToKOB. Pe3onanc Hanpsbkenuid. MpeanbHblii Tpanchopmatop. [IponsBoacTBo, mnepenada u nmoTpediieHHE 3JICKTPUUECKON 3HEpruu. DKOJOTHUECKUE
PHUCKHU IIPU ITPOU3BOJICTBE 3IEKTPodHEpruu. KynpTypa UCoab30BaHUS 3JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

Texnuueckue ycmpoucmea u mexHoao2uyecKue npoyeccyl: 3NEKTPUIECKUN 3BOHOK, TEHEPAaTOp MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiay.
JdemMoHcTpanuu

1. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

2. 3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJIEOaHHH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

3. OcumImorpaMMBbl 3JIEKTPOMAarHUTHRIX KOJICOaHMIA.

4. I'enepaTop HE3aTyXaIOMIMUX JIEKTPOMArHUTHBIX KOJIeOaHMA.



5. Mogenb 3JeKTPOMarHuTHOTO reHepaTopa.

6. BeIHY)XZIeHHbIE CHHYCOMJAIIbHBIE KOJICOaHNUS.

7. Pe3uctop, KaTyika HHAYKTUBHOCTH U KOHJIEHCATOP B LIEMH NEPEMEHHOr0 TOKA.

8. Pe3oHaHC npu nociaen0BaTeIbHOM COEAMHEHUH PE3UCTOPA, KAaTYIIKM MHAYKTUBHOCTH U KOHJAEHCATOpa.
9. YCTpoiCTBO M TIPUHITUTI ACHCTBUS TpaHchopmaTopa.

10. Mogenp TMHUM 3IEKTpONepeaayn.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomeul, npaKmuKym

1. U3yuenue Tpancgopmaropa.

2. UccnenoBanue nepeMeHHOT0 TOKa Yepe3 MOCe10BaTeNbHO COeTUHEHHBIE KOHACHCATOp, KaTyIIKy U PE3UCTOP.
3. HaGmoieHue 31eKTpOMarHuTHOT'O pe30HaHCa.

4. UccnenoBanue paboThl HICTOYHUKOB CBETA B I[EMH MEPEMEHHOTO TOKA.

Tema 3. MexaHu4ecKkue u 3JIEKTPOMATHUTHBIE BOJIHbBI
MexaHnuyeckue BOJHBI, YCIOBUS MX pacnpocTpaHeHus. [lonepeunbie 1 mpoAoiibHbIE BOJHBIL. llepros, cKOpoCcTh pacpoCTpaHEHUs U JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTPaXKEHHUE, MpenomiieHne, natepdeperius u audpakaus. 3ByK. CkopocTs 3Byka. [ poMkocTh 3Byka. BricoTa ToHa.
TemOp 3Byka. lllymMoBO€ 3arps3HEHHE OKPYXKAIOUIEH Cpelbl. DIEKTPOMAarHUTHBIC BOJHBL. Y CIIOBHS U3TY4YCHHS AJIEKTPOMArHUTHBIX BOJH. B3ammuas
opueHTalus BeKTopoB E — , B — |, v — B anekTpoMarauTHON BoyiHE. CBOMCTBA AJEKTPOMATHUTHBIX BOJIH: OTPa)KEHHE, MIPEITOMIICHUE, MOJApU3aIus,
untepdepenims u nudpaxius. [lkana 3meKTpoMarHUTHBIX BOJH. [[puMeHeHNe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY. [[pUHIIUIIBI pagrioCBs3U
U TeneBuaeHud. Paguonokanusa. DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPebl.
Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue: MY3bIKAIbHbIE MHCTPYMEHTHI, pajap, paJuoNnpHEMHUK, TEJIEBU30p, aHTEHHA, TeleQoH,
CBU-neys, yapTpa3ByKoBas IUATHOCTHKA B TEXHUKE U MEAUIMHE.
Hemoncmpayuu
1. O6pa3oBaHue U pacpOCTPaHEHHE MOTIEPEUHBIX U TPOJOIbHBIX BOJIH.
2. Konebomieecst Teno Kak MCTOYHUK 3BYKa.
. 3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOTHI KOJI€OaHUH.
. Habmoienue oTpaskeHus: U MpeIOMIICHHS] MEXaHUYECKIX BOJIH.
. HaGmronenue untepdepeHun 1 audpakiiuy MEXaHUYECKUX BOJIH.
. AKyCTHYECKHUI pe30HaHC.
. CBoiicTBa ynbTpa3ByKa U €ro IpuMEHEHHE.
. HaGmoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON W YaCTOTON KOJIeOaHHH.
9. UccrnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpaKEHUE, MPETOMIICHHE, TIONspr3aIus, Tudpakius, HHTephepeHIINS.
10. O6HapyxeHrue nHPPaKpPaCHOTO U YIbTPA(PHOIETOBOTO U3TYUCHHM.
Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym
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1. U3ydyenue napameTpoB 3ByKOBOW BOJIHBI.
2. N3y4yeHue pacnpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. OnTuka

[IpssmMonuHETHOE pacpoCTpaHEHHE CBETa B OAHOPOJHOW cpene. Jlyd cBera. TodeuHbld MCTOYHUK cBeTa. OTpa)keHHE CBETA. 3aKOHBI OTPaKEHUS
cBeta. [locTpoenue m3zoOpaxeHuit B TuiockoMm 3epkane. Cdepuueckue 3epkana. [Ipemominenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIM
MoKa3aTenb npeiaomiieHusa. OTHOCUTENbHBIA MOKa3aTellb MpesnoMieHus. [IoCTOSHCTBO 4acTOThl CBETa M COOTHOLIEHWE JJIMH BOJH IPU NEPEXOAE
MOHOXPOMATHUYECKOTO CBETa Yepe3 TpaHUIly pas3jena ABYX ONTHYECKHX cpeia. Xoi jydei B mpusme. Jlucmepcust ceta. CIOXHBIH cocTaB 0enoro
ceera. L[et. [lomHoe BHyTpeHHEee oTpakeHue. [IpenenbHbIil yron moJHOro BHyTpeHHero oTpaxeHus. CoOuparomume u paccenBaroue JMH3bI. ToHKas
nuH3a. DOKycHOE pacCTOSHUE M ONTHYECKas CHJIa TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO pPACCTOSHUS TOHKOM c(epudecKod JHH3BI OT e
T€OMETPUU U OTHOCUTEIIBHOTO TMOKa3aTens npeaomieHus. @opMynna TOHKON JIMH3BL. Y BEIMUEHUE, JaBAEMOE JIMH30M. X0/ Jyda, MPOLIEIIIEro JUH3Y
M0JT TIPOU3BOJIBHBIM YIJIOM K €€ Ii1aBHOI onrtudeckoil ocu. [loctpoenune nm3o0pakeHUH TOUKHM M OTpe3Ka MPSIMON B COOMPAIOIIMX U PACCEHBAIOIIUX
nuH3ax U ux cucreMaxOnruueckue npudopel. Paspemaromas crnoco6HocTh. ['nma3 kak onTudeckass cucrema. llpeaensl NpUMEHUMOCTH
reoMeTpuueckoil ontuku. BomHoBas ontuka. MaTepdepennus ceera. KorepeHTHbIE UCTOUYHUKH. Y CIIOBUS HAONIOIEHUS MAaKCUMyMOB ¥ MUHUMYMOB
B MHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX KOTE€PEHTHBIX HMCTOYHUKOB. [Ipumepbl kiaccmueckux HMHTephEpeHLHMOHHBIX cxeM. [udpaxmus csera.
JudpakimonHas pemeérka. Y clioBrue HaOMIOIEHUS TJIaBHBIX MaKCUMYMOB TpU MAaJCHHH MOHOXPOMAaTHYECKOTO CBeTa Ha JU(PPAKIIMOHHYIO PEHIETKY.
[Tonspuzanus ceera.

Texnuueckue ycmpoucmea u mexHojio2udecKue npoyeccuvl: 04Ky, JIyna, NepUckon, GporoannapaT, MUKPOCKOI, IPOESKIIMOHHBIN arapar, IpOCBETICHUE
OIITHUKH, BOJIOKOHHAS ONTUKA, AUPPAKIIMOHHAS PELIETKA.
Hemoncmpayuu

1. 3aKOHBI OTpAKEHUS CBETA.

2. UccnenoBanue nNpeioMIIEHHs CBETA.

3. HaGmroienre morHOTro BHYTPEHHET0 OTpakeHus. MoJienb CBETOBO1A.

4. VccrnenoBaHue X0/1a CBETOBBIX MYyYKOB Yepe3 MII0CKONapaIeIbHYIO IUNIACTUHY U TPU3MY.

5. UccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

6. Moienn MUKpOCKOIa, TEIECKOIa.

7. HaGmonenue nntepdepeHIium cBeTa.

8. HaOmroqeHre HBETOB TOHKHUX IUIEHOK.

9. HaGmoienune qudpakuuu cBera.

10. 3yuenue audpakiiMOHHON PEIIETKH.

11. Habmonenue nudpakimoHHOTO CIEKTpa.

12. HabnrogeHue AUCTIEpCUA CBETA.

13. HabmoieHre nossipu3aiy CBeTa.



14. IlpumeHeHne NoJISIPOUIOB I U3YYCHUSI MEXAHUYECKUX HANPSKEHHIA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npakmukym

1. U3mepenue nmokazaresisi NpeIOMIICHHS CTEKIIA.
2. UccnenoBaHue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHHSI OT BEIIECTBA (HA MPUMEpE KUAKUX JIUH3).
3. U3mepenue poKyCHOTO pacCTOSIHUASI PACCEUBAIOIITNX JIMH3.
4. [MonydeHue n300paxeHMs B CUCTEME U3 TUIOCKOTO 3€pPKaia U JIMH3HI.

5. [lonyuenne n3o00pakeHUsI B CUCTEME U3 JIBYX JINH3.

6. KoncrpynpoBaHue TeIeCKOMMUYECKUX CUCTEM.

7. Habmronenue audpakiuun, MHTepGEpPEHIINN U TIOJIIPU3AINHI CBETA.

8. 3yueHue nosisipusaiu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTU JUAIEKTPHUKA.

9. N3yuenue unTepdepeHuu J1a3epHOro U3JIy4eHUs Ha ABYX LIESIX.

10. Habmonenue aucnepcum.

11. Habmronenue u uccienoBanue qupakiimOHHOTO CIIEKTpa.

12. 3mepenue IIuHbI CBETOBOM BOJIHBI.

13. [TomydyeHue cnekTpa U3IydeHHs CBETOIMO A TIPHU MIOMOIIH TU(PPAKITMOHHON PEIIETKH.

PA3JIEJI 6. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJLHOCTH

['paHuIBl MPUMEHUMOCTH KJIAaCCUYECKOW MeXaHWKH. [locTynaThl crieniMaibHOM TEOPUM OTHOCUTEIBLHOCTH. [IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAI.
IIpeoOpaszoBanus Jlopenma. YcinoBue NpuaUMHHOCTH. OTHOCUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHM U COKpAllleHHE JUIMHBL. DHeprus
U UMIYJbC PEIATUBUCTCKON YacTUIlbl. CBS3b MACChl C SHEPTUEU U MMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs MOKOSI.

Texnuueckue ycmpoucmea u mexHoao02uiecKue npoyeccyl: CIyTHUKOBbIE IPUEMHUKH, YCKOPUTEININ 3apsKEHHBIX YaCTHII.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomeul, npaKmuKym

OmnpeneneHre UMITYJIbCA U SHEPTUU PEISITUBUCTCKUX YacTHIL (10 (oTorpadusM TpeKoB 3apsIKEHHBIX YaCTHI] B MATHUTHOM I10JIE).

PA3JIEJI 7. KBAHTOBASA ®U3UKA

Tema 1. KopnyckyJasipHO-BOJHOBOM 1yajau3m

PaBHOBecHOE TemIoBOEe M3NTydeHHE (M3JIyueHHe abcoNoTHO YEPHOTO Tena).3akoH cMemieHus: Buna. 'unoresa [lnanka o kBanTtax. @OTOHBL. DHEPrHs
nu umnynbc ¢oroHa. Dororpdexr. Ombiter A. I'. CroneroBa. 3akonsl (ororddexra. YpaBuenue DiHmTeitHa st doTtodddekra. «KpacHas
rpanuna» dporodddekra. JlaBneHue cBera (B YaCTHOCTH, AaBIIEHHUE CBETa Ha a0COTIOTHO MOTJIOMIAIONIYIO0 M a0COMIOTHO OTPaXKAIONIYI0 MTOBEPXHOCTB).
Omerter 1. H. Jle6eneBa. BomnoBsie cBoiicTBa uactuil. Bomusl ne bpoitns. Jlimuaa BostHb! ne Bpoiiins u pa3Mepsl 00JaCTH JTOKATU3alUN IBHKYIIEHCS



gacTuiel. KopmyckymsipHO-BOTHOBOM ayaynm3M. Judpakmus 31eKkTpoHOB Ha kpuctaiax. Crnenuduka maMmepeHuid B Mukpomupe. COOTHOIICHUS
HeomnpenenénHocreil ['eiizendepra.
Texnuueckue ycmpoucmea u mexHoi02uyecKue npoyeccol: CeKTpoMeTp, poTosnemenT, GoTogaTunK, TYHHEIbHBIH MUKPOCKOI, COJIHEYHas OaTapes,
CBETOJIUOI.
JdemoHcTpauuu
1.®otord ekt Ha yCTaHOBKE C IIMHKOBOM TUTACTUHOM.
2.ccnenoBanue 3aKkOHOB BHENTHETO (HoToddeKTa.
3. UccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.
4.CBeTouon.
5.Conneunas 6artapes.
Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmMuKym
1. UccnenoBanue poropesucropa.
2. smepenue noctossaHo [1nmanka Ha ocHOBe uccienoBanus Gpotodrddexra.
3. UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 CBETOMUO OT HAIIPSKEHUSI.

Tema 2. ®u3uka atoma
OMnBITHI 10 UCCIIENOBaHMIO CTpoeHMs atoMa. [ImanerapHas moaens aroma Pesepdopna. [locrynarer bopa. Mznydyenue u mornomieHne GOTOHOB MpH
IIEpPEX0/Ie aTOMa C OJHOr0 YpOBHS 2HEpPruu Ha Apyroil. Bunel cnexktpos. CrieKTp ypoBHEN 3HEpruu atoMa BoaopoAa. CIIOHTAaHHOE U BBIHYKJIEHHOE

W3JTy4YEeHHUE CBeTa. Jlazep.
Texnuueckue ycmpouicmeda u mexHoao2uiecKue npoyeccyl: CeKTPaIbHBIN aHaIu3 (CIIEKTPOCKOI ), Ja3ep, KBAHTOBBIN KOMIIBIOTED.
Hemoncmpayuu

1. Mogens onbita Pesepdopaa. 2. HaGnronenue TuHeHYaTbIX CIIEKTPOB.

3. YCTpOMCTBO U ACHCTBHE CUETUMKA MOHU3UPYIOIINX YaCTHII.

4. OnpeneneHyie JUIMHBI BOJIHBI Ja3€PHOI0 U3ITyUEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym

1. HaGmoieHne TMHEWYaToro CeKTpa.

2. UccnenoBanue CeKTpa pa3peskeHHOI0 aTOMapHOTo BOIOPO/ia 1 M3MEpEHHUE MOCTOSTHHON Pundepra.

Tema 3. ®u3nka aTOMHOIO SIAPA M 3JIeMEHTAPHBIX YaCTHI]

Hyxnonnas monens siapa I'eitzendepra—IlBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3otonsl. PannoaktuBHOCTE. Ab(a-pacnan. IneKTPOHHBINA
Y TIO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3nydyenue. 3aKoH paauMoaKTUBHOIO pacnajaa. PagnoakTUBHBIE H30TOMBI B Tpupoe. CBONWCTBAa MOHU3UPYIOIIETO
U3Iy4YeHus. BnusHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcrecTBeHHBI (OH m3imydeHus. Jlosumerpus. DHeprusi CBSI3U HYKIOHOB B sifpe.
Snepusie cunbl. Jledekt macchl supa. Snepusie peakuuu. Jlenenue u cuntes saep. SAnepusie peakTopsl. [IpoGieMsl yrnpaBiseMoro TepMosIepHOTrO



CHUHTE3a. OKOJIOTMYECKHME aCHEeKThl pPAa3BUTHUS SACPHOM HHEPreTUKU. MeTOoabl perucTpalvy | MCCIECAOBAaHUSA AJIEMEHTAapHBIX YaCTHIL.
dyHIaMeHTaIbHBIE B3auMOAEHCTBUs. baproHbl, Me30HBI U JenToHbl. [IpencraBnenune o CranpaptHoit moaenu. KBapk-rirooHHas MOJEb apOHOB.
®dwusmka 3a npeaenamu CtangapTHor Moaenu. TémHas Matepus U TEMHas sHeprus. EquHCTBO hU3MYECKON KapTUHBI MHUPA.

Texnuueckue ycmpoticmea u mexHojso2u4ecKue npoyeccul: T03UMeTp, Kamepa BuibcoHa, saepHbIid peakTop, TEPMOSAEPHBIN peakTop, aToMHas OomoOa,
MarHMTHO-PE30HaHCHAs TOMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym

1. UccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM (GoTOrpadusm).

2. UccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM J03UMETPA.

3. N3yuenune moraomeHus: 6eTa-4acTUll aTFOMUHHUEM.

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMMUHU N ACTPOPU3UKHU

Oranbl pa3BUTHUsS acTpoHOMUH. [IpukiiagHOE€ W MHUPOBO33PEHUYECKOE 3HAUYEHHWE acTpPOHOMHH. [IpMMEHMMOCTh 3aKOHOB (DU3UKU Ui OOBSICHEHUS
OPUPOABl KOCMHUYECKUX OOBEKTOB. METOIbI aCTPOHOMHYECKUX uccienoBaHuii. COBpEeMEHHBIE ONTHYECKHE TEJIECKOIbI, PaauOTEIECKOTIbI,
BHeaTMoc(depHasi actpoHoMus. Bua 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3[BI, MIIAHETH, UX BuAUMOe JBKeHue. ConHeuHas cuctema. CoiHIe.
Conneunas aktuBHOCTb. Mcrounuk sHeprunm ConHuoa M 3BE3M. 3BE3ABI, MX OCHOBHBIE XapaKTEpPUCTUKH. /lnarpamma «CHEKTpaJIbHBIM Kjacc —
CBETUMOCTB». 3BE3/bl TJIABHOM IOCIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» JUIS 3BE3] INIABHOM MOCIENOBATENIbHOCTH. BHyTpeHHEe
ctpoeHue 3BE31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIEHUU U 3Bomtound ConHia v 3BE3A. DTamnbl ®u3HU 3BE3N. Muteunsiit [lyrs — Hamia
lNanaktuka. Ilomoxenne u naBmwxkenue Connna B [amaktuke. Tunbl ramaktuk. PaagvoranakTuku u KBazapbl. UEpHbIE ABIpHI B SiApax TaIaKTHK.
Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. PasOeranue ramaktuk. Teopust Bombmioro B3peiBa. PennkroBoe u3myueHue. MacmraOHas
cTpyktypa Beenennoit. Meraranaktuka. Hepeménnapie mpo0aeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus:

1. HabGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH ISl ONPEEIICHUS OJI0KEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31usi CeBEpHOTO MONYIIAPUS U SIPKHUE 3BE3IBL.

2. Habmronenust B Teneckon JIyHbI, TIaHET, TYMAHHOCTEH U 3BE3THBIX CKOIJICHUH.

OUBNYECKUU TIPAKTUKYM

CHOCO6BI HU3MCPCHUMA (1)I/I3I/I‘-IGCKI/IX BCJIMYHNH C UCIIOJIB30BAHUECM aHAJIOTOBBIX U I_[I/Iq)pOBBIX HU3MCPUTCIIbHBIX HpI/IGOpOB 1 KOMITBIOTCPHBIX JATYUKOBBIX
cucTeM. AOCONIOTHBIE U OTHOCUTEIBHBIE TTOTPEITHOCTH U3MEpPeHHH (u3ndecKkux BeanmuuH. OeHKa IpaHuIl morpenrHocTel. [IpoBeneHrne KOCBEHHbBIX
M3MEPEHUH, NCCIIE0BAaHUH 3aBUCUMOCTEH (PU3MUECKUX BEIWYHH, MPOBEPKA MPEATIOKEHHBIX TUIIOTE3 (BBIOOP M3 padOoT, OMMCAHHBIX B TEMAaTHYECKUX
pasnenax «Y4YeHUYECKUH IKCTIEPUMEHT, TaOOpaTOPHBIE PAOOTHI, TPAKTHKYM).



OBOBHIAIOIIEE IOBTOPEHUE

OO0oO0uieHne M cucTeMaTu3alys CoAepKaHMs pas3fenoB Kypca «MexaHukay, «MonekysspHas (QuU3HKa U TEPMOJMHAMUKA», «DJIEKTPOJUHAMUKAY,
«Konebanus u BoiHb, «OCHOBBI CIIEHUAIBHON TEOPUN OTHOCUTEIBHOCTHY, «KBaHTOBas (husuka», «DIEMEHTbI aCTPOHOMHUH U acTpoPHu3UKU». Ponb
(GU3MKN 1 aCTPOHOMHMM B 3KOHOMHUYECKOH, TE€XHOJOTHYECKOM, COIMAIbHONW M ITMUECKOW cdepax IesATeIbHOCTH YelOoBEKa; poilb U MECTO (U3UKU
Y aCTPOHOMHUHU B COBPEMEHHOH HAy4YHOH KapTHHE MHpa; 3HAYCHHUE OMNHCATENbHOW, CHUCTEeMAaTHU3UPYIOIIEeH, OOBSCHUTEIbHON W MPOTHOCTHYECKOM
GyHKIMA GU3MYIECKON Teopuu; poib (HU3UIECKON Teopun B (HOPMHUPOBAHHMM MPEACTABICHUA O (PU3WUECKOW KapTHHE MHUpPA, MECTO (PU3HUECKOU
KapTUHBI MUpa B OOILEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPECTABICHUNA O TIPUPOJE.

MEXIPEIMETHBIE CBA3HU

Nzydyenne kypca ¢usuku yrmyOnéHHoro ypoBHs B 11 kimacce OCyHIECTBISETCS C y4ETOM COJEPKATENBHBIX MEKIIPEAMETHBIX CBS3eH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTMH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mestcnpeomemnusle nonamus, céA3AHHbIE C UZYUEHUEM MEN 0006 HAYYHO20 NO3ZHANHUA: IBIICHUE, HAyYHBIH (aKT, runore3a, Gpusnyeckas BeIUUMHA,
3aKOH, Teopus, HAOJIO/IEHUE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, MOJIETb, U3MEPEHHE, MTOTPEIIHOCTH U3MEPEHUN, N3MEpPUTENIbHbIE MPUOOpPHL, U(pOoBast
nabopaTopus.

Mamemamuxka: Pemienue cucteMbl ypaBHeHHMH. TpuroHomerpuueckue (YHKUIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpHI M WX MPOEKIMH HAa OCH KOOPIWHAT, CIOXKEHHE BEKTOPOB. [IpOM3BONHBIC 3IEMEHTAPHBIX (YHKIIHIA.
[Tpu3naku nmomo6ust TPEYroIbHUKOB, OMpeIeIeHHE TIOUaaN I0CKUX Guryp u oobéma Ted.

Buonozua: snekrpuueckue sBICHHUsS B KMBOH NpHpoJE, KonebaTeabHbIe IBMXKEHUS B KHBOW MPHUPOJE, SKOJIOTHYECKHE PUCKU TPU MPOU3BOICTBE
AIEKTPOIHEPIUH, JJIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpenibl, yAbTPa3ByKOBasi JUAarHOCTHKA B MEIMIIMHE, ONITUYECKHE SIBJICHUS B KMBOU
IIPUPOJE.

Xumua: CTpOEHHUE aTOMOB M MOJEKYJ, KpHUCTalIMYecKash CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHUS KPHUCTAJUIMUECKON peréTki,
CIEKTpaJIbHBIN aHAJIN3.

T'eozpagpus: MarHUTHBIC MTOTIOCA 3EMITH, 3QJIEKW MarHUTHBIX Py, GOTOChEMKA 36MHOU MMOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEHUE TIOCTOSIHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, dJIEKTPOBUTATENh SIKOOH, reHepaTop MEPEMEHHOTO TOKA, MHAYKIIMOHHAS TIeYb,
JUHUM DIIEKTPOTIepeaay, AICKTPOABHUIaTeNb, pajap, PaIuONPUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-meus, ynpTpa3ByKoBas AMArHOCTHKA B
TEXHHUKE, MPOEKIMOHHBIA anmapaT, BOJIOKOHHAS ONTHKA, COJIHEYHasl OaTapesi, CIIyTHUKOBBIC NMPUEMHUKHU, siI€pHAsi SHEPreTHKa M HKOJIOTUYECKUE
aCIEKTHI €€ pa3BUTHS.

3AJJAYA BOCIIMTAHUA
JIOCTHKEHHIO TTOCTABICHHOM 1111 BOCIUTaHMs HIKOJIBbHUKOB OY/ET CIIOCOOCTBOBATh PEIIEHHUE CIIEIYIOIUX OCHOBHBIX 3a/au:



1) peasn30BBIBaTH BOCHUTATEIbHBIE BO3ZMOKHOCTU OOILEIIKOIBHBIX KIIIOYEBBIX €N, MOANEPKHUBATH TPAJAULUU MX KOJUIEKTUBHOIO IUIAHUPOBAHMUS,
OpraHu3aIiH, IPOBEICHNUS U aHAJIN3a B IIKOJIBHOM COOOIIECTBE;

2) peanau30BbIBaTh MOTEHLMA BOXKATCKOM JIEATEIBHOCTH M KJIACCHOTO PYKOBOJCTBA B BOCIMTAHUM ILIKOJIBHUKOB, MOAJEPKHUBATh AKTUBHOE Y4acTHE
Pa3HOBO3PACTHBIX M KJIACCHBIX COOOIIECTB B JKM3HU IIKOJIBI; 3) BOBJIEKAThH IIKOJIBHUKOB B KPYXKKH, CEKIIMU, KIYObl, CTYIUU U MHbIE 0ObEAMHEHUS,
pa0oTarolye Mo MIKOJBHBIM IPOrpaMMaM BHEYPOUHOM JAEATENBHOCTH, PEaIn30BbIBATH UX BOCIMTATENIbHBIE BO3MOXHOCTH; 4) HCHOIL30BaTh B
BOCIIUTAaHUM JIETEH BO3MOXHOCTH IIKOJBHOTO YpOKa, MOJICP)KUBATh MCIIOJIb30BaHUE HA YPOKAaX WHTEPAKTUBHBIX (POPM 3aHATHH C ydaliuMucs; 5)
WHULMKAPOBATh U MOAJEPKHUBATH YIEHUYECKOE CaMOYIpaBJIeHNE — KaK Ha YPOBHE ILIKOJIbI, TAK U HAa YPOBHE KJIACCHBIX COOOIIECTB; 6) MOAAEPKHUBATD
JeSTeNbHOCTh (PYHKIIMOHUPYIOIIETO Ha 0a3e IMIKOJBI MEePBUYHOTO OTIENCHUs POCCHIICKOro MBMXKEHHS MIKOJIBHHUKOB; 7) B paMkax Bcepoccuiickux
npoektoB PJIIII opraHu3oBbIBaTH Ui IIKOJBHUKOB SKCKYPCHH, JKCIEIUIMM, MOXOAbl M PEATU30BBIBATH MX BOCIUTATENbHBIM HOTEHIMAT; 8)
OpPraHu30BBIBaTh MPO(OPUEHTALMOHHYIO paboTy CO INKOJIBHUKAMU C HCIONB30BaHMEM cojepkaHusi Bcepoccuiickoro mnpoekra PJIII
«IIpodopuenranus B nudpoByro 3moxy»; 9) opraHuzoBaTb pabOTy IIKOJIbHBIX MEHa COIJIacHO BcepoccHHCKMM IMpOeKTaM M MEpONpHUSITHAM
MH(POPMALIMOHHO-MEIMIHOr0 HampasieHus nestenbHocTd PJIL, peann3oBeiBaTh MX BOCHMTATEeNbHBIA moTeHiuan; 10) pa3BuBaTh MpPEIMETHO-
JCTETUYECKYIO Cpely IIKOJIbI U pPEealn30BbIBATH €€ BOCIMTATENIbHbIE BO3MOXKHOCTH; 11) opraHus3oBaTh pabOTy C CEMbSIMH IIKOJBHUKOB, HX
POIUTENSIMHA MITH 3aKOHHBIMU MPEJICTABUTEISIMU, HAIIPABJICHHYIO HA COBMECTHOE peIlleHHe MPOoOIeM JTMUYHOCTHOTO pa3BUTHs eTeit; 12) hopmupoBatsh
y HIKOJIBHUKOB HABBIKU 3/I0POBOT0 U Oe30macHOro oopasa *u3Hu; 13) pa3BUBaTh IEATEIbHOCTh HIKOJBHBIX MY3€€B B YCIOBHAX Cella, PEaIU30BbIBATH
UX BOCHUTATENbHBIM moTeHuuan. [lmaHomepHast peain3anusi MOCTABJICHHBIX 3aJay MO3BOJUT OPraHU30BaTh B IIKOJIE WHTEPECHYIO U COOBITUHHO
HACBIIIEHHYIO KHU3Hb JI€TEH U N1eJaroros, 4To cTaHeT 3((EeKTUBHBIM CIIOCOOOM MPO(PUIAKTUKN aHTUCOLUAIBHOTO IOBEJICHUS IIKOJIbHHUKOB.

2. INTAHUPYEMBIE PE3YJIBTATDI

OCBOEHHS YYEBHOI'O IPEJIMETA «D®U3MKA» HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUSA (YIJIYBJIEHHBIM YPOBEHD)
OcBoenune yyeOHoro npenMera «Pu3nka» Ha ypOBHE cpeaHero oomero oopazoBaHus (yriayOiaEHHBIN ypOBEHB) JOKHO 00€CIIeUnBaTh JOCTHIKEHUE
CJICAYIOMIUX JIUYHOCTHBIX, MCTAIIPCAMCTHBIX U MPCAMCTHBIX OGpﬁSOB&TCHBHBIX PE3yJIbTATOB.

JIHYHOCTHBIE PE3YJ/IbTAThI

I'pasicoanckoe éocnumanue:

— c(hOPMHUPOBAHHOCTD TPAKIAHCKOHN TTO3UIIUN 00YYaIONIerocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O YWICHA POCCHHCKOTO OOIIECTBA;

—IIPUHATUC TPAOAULTUOHHBIX OGH.IC‘ICJ'IOBG‘-IGCKI/IX TYMaHUCTUUYCCKUX U JCMOKPATHYICCKUX HGHHOCTCﬁ;

—TOTOBHOCTH BCCTH COBMCCTHYIO JACATCILHOCTD B UHTCPECAX I'PAKIAHCKOTO O6H_I€CTBa, Y4aCTBOBAThL B CaMOYIPABJICHUU B HIKOJIC U JICTCKO-
IOHOIIECKUX OpraHn3aunax, — ymeHune BBaMMO,ﬂ,eVICTBOBaTb C coumnanbHbIMUN UHCTUTYTAMMN B COOTBETCTBUU C UX d)YHKLI,VIFlMVI N Ha3Ha4YeHnem,

— FOTOBHOCTb K TYMaHHUTApHON U BOJIOHTEPCKOU IEATEIBHOCTH.

Ilampuomuueckoe eocnumanue:

—cdopMupOBaHHOCTH POCCUICKON rpak1aHCKOM HUIEHTUYHOCTH, MMaTPUOTU3MA;
— LIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM; IOCTHKEHUAM Poccun B pu3nKe U TEXHHKE.



JlyxosHno-upascmeennoe socnumanue:

— ¢c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IOBEACHUS; — CIIOCOOHOCTh OIICHHWBATh CHUTYalMI0 U TNPHUHUMATh OCO3HAHHBIC
pelleHrs, OpHUEHTUPYACh Ha  MOPaJbHO-HPAaBCTBEHHbIE  HOPMBI W IEHHOCTH, B TOM 4YHCI€ B  JIEATEIbHOCTH  Yy4EHOIO;
— OCO3HAHHE JIMYHOTO BKJIa/J1a B IOCTPOEHUE YCTONYNBOTO OYyIYIIEro.

dcmemuyeckoe eocnumanue:

— ACTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYAst SCTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIETO (PU3NUECKON HayKe.

Tpyooeoe éocnumanue:

— HUHTEpec K pa3iaudHbIM chepam mpodeccnoHalbHON NeSTENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C (U3MKONM M TEXHUKOM, yMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC MIJIaHBL;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pPa30BaHUIO M CAMOOOPa30BaHUIO B 00J1aCTH (PU3KKH HA MPOTSHKEHUN BCEH KU3HHU.

IKonoeuueckoe ocnumanue:

— c(hopMHPOBAHHOCTH IKOJIOTUUYECKOM KYIbTYPhl, 0CO3HAHKE TTI00aTIBLHOIO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM;

— IUIAaHUPOBAHUE U OCYLIECTBICHUE ACUCTBUI B OKPYKAIOILIEH Cpelic Ha OCHOBE 3HAHUS LIEJIEH YCTOMNYMBOIO PA3BUTHS YEJIOBEUYECTBA;

— pacIilipeHHe ONbITa ACSITEIbHOCTH HKOJIOTMUYECKOM HAMIPaBICHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUN 10 (PU3UKE.

Llennocmu nayunoz2o nosHanus:

— ¢(hOpMUPOBAHHOCT, MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUA (DHU3MUECKON HAyKH; — OCO3HAHHUE LEHHOCTU
HAYYHOH JeATeNIbHOCTH, TOTOBHOCTh B IIPOIIECCE U3YUCHHSI (PH3UKU OCYIIECTBISATh MPOCKTHYIO U HCCIIEI0BATENbCKYIO AeSITeIbHOCTh HHIUBUIYAIbHO
U B TpyImIe.

B mpomecce nocTuxkeHHs JMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS IPOTPAaMMBI CpEIHEro oOImero obpa3zoBaHus MO (U3MKE y OOy4aromuxcs
COBEPIICHCTBYETCS 2MOYUOHANbHYIL UHMELNEeKM, TIPEIIOoNaralomui chOpMUPOBAHHOCTD:

— CaMOCO3HaHU$, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BHUJAETh HAINpPABICHHUS pa3BUTHUS COOCTBEHHOU
SMOILIMOHANBHOM cephl, OBITH YBEPEHHBIM B ceOe; — caMOperyJnpOBaHMsl, BKIIIOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEICHUE, CIIOCOOHOCTD aAaNTUPOBATHCA K IMOIIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

— BHYTPEHHEW MOTUBALIMH, BKIIIOYAIOLIEH CTpeMJICHHE K JAOCTHKEHHIO IIeJIM U YCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHE JIeHCTBOBATh, UCXO/S
U3 CBOMX BO3MOXKHOCTEI;

— HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIEHOE COCTOSIHUE JIPYTHUX, YUUTBIBATH €T0 MPH OCYIIECTBICHUHU OOIEHHs, CHOCOOHOCTh
K COUYBCTBUIO M COINEpPEKHBAHUIO; — COIMAIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh BBICTpPAWBAaTh OTHOILIEHUS C JPYTUMHU JIIOJbMH,
3a00TUTHCS, IPOSIBIATH MHTEPEC U pa3periaTh KOH(PIUKTHL

METAIIPE/IMETHBIE PE3YJ/IbTATbI
YHuBepcaibHbIe O3HABATEIbHbIE el CTBUS
Bazosvie nocuyeckue oeticmeust:



— CaMOCTOATENHLHO (POPMYIMPOBATh U AKTyaIN3UpOBaTh Npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— — BBIBJIATH 3aKOHOMEPHOCTH ¥ MPOTHBOPEUYHS B PACCMATPUBACMBIX SBIICHHSIX;

— pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCS MaTepHATIbHBIX M HEeMaTepHaIbHBIX PECYPCOB;

— BHOCHUTB KOPPEKTHUBBHI B JICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKHU TIOCIECTBUNA ACATEIbHOCTH;

— KOOPAMHUPOBATH M BBITIOIHATH Pa0OTy B YCIOBHUSAX PEATBHOTO, BUPTYaIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

— pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX IPOOIIEM.

ba3zoevie uccnedosamenvckue oelicmeus:

— BJIaJIeTh HAYYHON TEPMHUHOJIOTHUEH, KIIIOYEBBIMH MOHATUAMU U METOAAMU (PU3NUECKOI HAayKH,

— BIAETh HABBIKAMU Y4EOHO-HCCIIEIOBATENICKOW M MNPOEKTHOH JEATEIBHOCTH B 00NacTW (U3UKH; CHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY ITOMCKY METOOB PELIeHUs 3a7au (U3NIECKOTO COICPKaHMs, TPUMEHEHHIO Pa3InYHBIX METOAOB TIO3HAHUS;

— BIIQIETh BUJAMHU JEATEIBHOCTH T10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAlNH, IPeoOpa3oBaHNIO U TPUMEHEHHIO B Pa3IMYHBIX ydeOHBIX
CUTYyallUsX, B TOM YHCJIE MIPU CO3/IaHUH YUEOHBIX IPOEKTOB B 00JaCTH (DU3UKH;

— BBUIBIIATh NPUYMHHO-CICACTBEHHBIE CBS3M M AaKTyaJM3MpOBaTh 3a1ady, BBIABHTaTh THUIOTE3Yy €€ pEIIeHUs, HAaXOAWTh apTyMEHTH JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHMIA, 331aBaTh TApaMETPhl U KPUTEPUH PEILICHHS;

— aHAJU3UPOBATH IOJYYCHHBIC B XOJ€ PCIICHHS 3a/aud PE3yJIbTaThl, KPUTHYECKH OIICHUBATH HMX JIOCTOBEPHOCTH, IPOTHO3WPOBATH HW3MEHEHHUE
B HOBBIX YCIIOBUSIX;

— CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1a41 B 00PAa30BaTEIbHON AEATEILHOCTH, B TOM YHCIIE IIPU U3YyYEHUH (PU3UKU

— JIaBaTh OIIEHKY HOBBIM CHTYAaIIUsIM, OIICHHBATh IPUOOPETEHHBIHN OIBIT;

— YMETh MEPEHOCUTD 3HAHUS TT0 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEEATEIILHOCTH;

— yMeTh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 001aCTeH;

— BBIIBUTaTh HOBBIC WJCH, MpEJiaraTh OPUTHHAIBHBIC TMOIXOIbI M PEUICHHs; CTAaBUTh MPOOJIEMbl M 3aJaud, JOMYCKAIOIINE aTbTEPHATHBHEIC
peIeHHUs.

Paboma c ungopmayueri:

— BJIQJIETh HABBIKAMH TOJyYeHUS HHPOpPMAIUK (U3NUECKOTO CONEpKAHH M3 MCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIEHO OCYIIECTBISITH MOMCK,
aHaJIN3, CUCTEMATH3AIMIO M HHTEPIPETAUI0 HHPOPMAITUU PA3INIHBIX BUIOB U (OPM MPEICTABICHUS;

— OIIEHUBATh JIOCTOBEPHOCTh MH(OPMAIINH;

— WCHIOJB30BaTh CpeACTBa WH(POPMAIMOHHBIX W  KOMMYHUKAIIMOHHBIX TEXHOJOTMA B  PEIICHWHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpraHu3allMOHHBIX 337a4 C COOMI0JeHNEeM TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX
1 3THYECKUX HOPM, HOpM HH(OPMAITMOHHOM 0€3011aCHOCTH;

— CO37aBaTh TEKCTHl (PU3MUECKOTO COJEpKaHUS B PA3IMYHBIX GopMaTax ¢ y4ETOM Ha3HAYCHHS MHQPOPMAIMHM U IEICBON ayJUTOPUH, BHIOUpAs
ONITUMAITEHYIO ()OPMY TIPEICTABICHHS U BU3yaTH3allHH.

YHuBepcajibHble KOMMYHUKATHBHBIE JIeiiCTBHSA



Obuwenue:

—OCYIIECTBIISITh O0IIEHNE Ha YPOKax (PM3UKH U BO BHEYPOUHOU JESATEILHOCTH,

—pacno3HaBaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYallui U CMAT4aTh KOH(MIUKTHI,

— pa3BEéPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmuas OesimenbHOCMb:

—TIIOHUMATh M HKCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaTbHOU PabOTHI;

—BBIOUPATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUM C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJIOT0 YIeHA KOJIEKTHBA,

—TPUHUMATh TIeJId COBMECTHOM EATEIHHOCTH, OPTraHNU30BBIBATh U KOOPAWHUPOBATH NEHCTBHUS MO €€ MOCTIKEHUIO: COCTaBIATh IUIAH JCHCTBHIA,
pacnpenensarh pojau ¢ y4éTOM MHEHUH yJaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOI paboThI;

—OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KaXKJIOTO YJAaCTHHKA KOMAH[IbI B OOIIUI pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

—TIpeJiaraTb HOBbIE IPOEKTHI, OLIEHUBAThH MU C TTO3UIIMH HOBU3HbI, OPUTUHAIBHOCTH, MPAKTUYECKONW 3HAYUMOCTH;

— OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE MTOBEICHNE B PA3IIMYHBIX CUTYAIHSIX, IPOSBISATH TBOPUECTBO H BOOOpaKEHUE, OBITh HHUIIUATHBHBIM.
YHuBepcajibHbIe peryJsiTUBHbIE 1eiCTBUS

Camoopeanuzayus:

— CaMOCTOSITENIbHO OCYLIECTBJIATH IO3HABATENIbHYIO [E€ATEIbHOCTh B 00JacT (M3UKM U aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHEIE 33/1a4H;

— CaMOCTOSITENIHO COCTaBJIATh IJIaH PEUICHUs PAaCUETHBIX M KAUECTBEHHBIX 33/1a4, IUIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUéTOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOUTECHUMH;

—J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;
—paMK# y4eOHOT0 MPpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA,

—1eN1aTh OCO3HAHHBIN BBIOODP, apIyMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIIICHHUCE;

—OIICHUBATh MPUOOPETEHHBII OIBIT;

—Cnoco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSIBICHHUIO IMMPOKON J3PYyIAUIMH B 00OJacTH (PU3MKH, MOCTOSHHO IIOBHIIIATh CBOW OOpa30BaTeIbHBIN
U KyJIbTYpPHBINA YPOBEHb.

Camoxkoumpons:

—J1aBaTh OIICHKY HOBBIM CUTYaIlUsSIM, BHOCHTH KOPPEKTHBBI B JICITEITLHOCTh, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB IIEIISIM;

— BJANETh HABBIKAMU I103HABATEIBHOW pe(IEKCHU KaK OCO3HAHHS COBEPIIACMBIX ACHCTBHA M MBICIUTEIBHBIX IMPOIIECCOB, UX PE3yIbTATOB
Y OCHOBaHU; UCTOJIb30BaTh MPUEMBI PEIICKCHH ISl OLEHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

— YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 110 UX CHIKEHUIO

Ipunsamue cebs u Opyeux:

—TIpUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

—TIIpUHUMATh MOTUBBI U apTYMEHTHI APYTUX NPU aHATIU3€ PE3YIbTATOB JAEATEIBHOCTH;

— MPU3HABaTh CBOE MPABO U TPABO APYTUX HA OIMIHUOKH.



HNPEAMETHBIE PE3YJIbTATHI

10 kuaace

B npornecce n3yuenus kypca ¢pusuku yriay0néHHoro ypoas B 10 kiiacce yueHUK HAY4UTCS:

— TIOHUMATh POJIb GU3UKUA B IKOHOMHYECKOU, TEXHOJOTHUUECKOMN, IKOJTOTUUECKOMN, COITUATBHON U ITHYECKOU cdepax ACSITEIHPHOCTH YeTIOBEKA; POJIh
U MecTO ()M3MKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpA; 3HAYCHHE OMHCATEIbHOM, CHCTEMAaTU3UPYIOIIeH, OOBSICHUTENBHON U MPOTrHOCTHYECKON
GyHKIMH GU3NIECKON TEOPHH — MEXAHUKH, MOJICKYJIIPHON (DHU3UKH U TEPMOJUHAMHUKH; POJIb (PU3NYECKON Teoprur B (DOPMUPOBAHUH TPEICTABIICHUN
0 (u3MYECKoil KapTUHE MUPA;

— pa3nuyaTh YCJIOBUSA MPUMEHMMOCTH MojeNiel (U3NYecKUX Tesl U MPOLECCOB (SBJIECHUMN): MHEpIHalbHAs CHCTeMa OTCYETa, abCONIOTHO TBEPIOE
TEJI0, MaTepUalIbHAs TOUYKA, PABHOYCKOPEHHOE JBMKEHUE, CBOOOIHOE MajieHne, a0COIIOTHO yrpyras Aeopmanusi, abCOIOTHO yIPyroe 1 abCOJIIOTHO
HEYNpPYyroe CTOJIKHOBEHMS, MOJENU Tras3a, >KUIKOCTH M TBEPAOro (KPUCTAIIMYECKOrO) Tella, HACalbHbIM ras3, TOUYEYHBIH 3apsi, OJHOPOJIHOE
AIEKTPUYECKOE T10JIE;

— pa3nuyath yCJIOBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, MOHUMATh BCEOOITUH XapakTep (yHIaMEHTaIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTh UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

— aHANU3HUPOBATh U OOBSICHITH MEXAHUYECKHE MPOIECCH U SBJICHUS, UCIOIb3ysd OCHOBHBIC MOJIOKEHHSI M 3aKOHBl MEXaHUKU (OTHOCHTEIHHOCTD
MEXaHUYECKOTO ABIKEHHSI, (OPMYIIbI KHHEMATUKN PAaBHOYCKOPEHHOTO JIBWKEHHUS, ITpeoOpa3zoBanus ['anues Uisi CKOPOCTH U MEPEMEIICHNUs, 3aKOHBI
Herorona, npuHIun oTHocuTeNbHOCTH ['anuies, 3aKOH BCEMUPHOTO TIATOTEHUs, 3aKOHBI COXPAHEHHs MMIYJIbCAa U MEXAHUYECKOW 3HEpPIruH, CBS3b
paloThI CHJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW HPHEPTuH, YCIOBHS PaBHOBECHS TBEPAOTO TeNa); MPU 3TOM HCIOIH30BATH MATEMAaTHUECKOE BBIPAKEHUE
3aKOHOB, yKa3bIBaTh YCJIOBHUS NMPUMEHUMOCTH (M3MUYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anuies, BTOporo u Tperhero 3akoHoB HbroTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCA U MEXaHMYECKON YHEPIMH, 3aKOHA BCEMUPHOI'O TATOTEHMUS;

— aQHAIM3UPOBATh U OOBICHATH TEIUIOBBIE MPOIECCHI U SIBICHHUSA, HCIONb3ys OCHOBHbIe mojiockeHns MKT u 3aKkoHBI MONEKYyISpHONH (PU3MKU
U TEPMOJMHAMUKHU (CBSI3b JABJICHUS HICAIBHOTO ra3a CO CpeJHEH KWHETHMUYECKOW SHepruell TErIOBOTrO IBMKEHHUS M KOHICHTpalMeH ero MoJeKyd,
CBA3b TEMIIEPATYPbl BEIIECTBA CO CPEIHEM KUHETUYECKOM SHEpPruedl TEIJIOBOTO JBM)KEHHMS €ro 4YacTUL, CBS3b JAaBJICHUS HUACAIBHOIO Tra3a
C KOHIEHTpallMel MOJEKYJl M €ro TemIepaTypol, ypaBHeHue MeHnneneeBa—KiianelipoHa, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHHUS
SHEPrUU B TEIUIOBBIX IMpOLleccax); MPU ATOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBHIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS MPUMEHUMOCTH ypaBHEHUS
MenneneeBa—Knaneiipona;

— aQHATU3UPOBATh U OOBSICHATH DIEKTPUUYECKHUE SBICHUS, HUCIOIb3Ys OCHOBHBIC MOJOXKEHUS M 3aKOHBI JIEKTPOAWHAMHKH (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3aKoH KynoHa, MOTEHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MO, MPUHLHUI CYNEPIO3UIMH IEKTPUUECKUX ITOJIEH, TIPU ITOM
yKa3blBasl yCJIOBHsI IPUMEHUMOCTH 3aKkoHa KyloHa; a Takyke MPaKTUYECKH Ba)KHbIE COOTHOUIEHMS: 3aKOHbI OMa JiJIs ydacTKa LENH U AJI 3aMKHYTON
ANIEKTPUIECKOH 11enH, 3akoH [ xoyms—IJlenna, npasmia Kupxroda, 3akons @apases 1uist SJIeKTPOIn3a);

— OIUCHIBATh (PU3MUYECKUE MPOIECCHI U SBJICHUS, UCIIOJIb3Ysl BEIMUMHBL: IIEpEeMELICHUEe, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEIa U CUCTEMBI Tell, CUJIa,
MOMEHT CHUJIbl, JaBJIEHNE, TOTEHIIMATbHAS SHEPT U, KHHETUYeCKasl SJHEPIHsl, MEXaHHUecKas SHeprus, paboTa CUJIbl; HEHTPOCTPEMUTEIHHOE YCKOPEHHE,
CUJIa TSDKECTH, CHJIa YIPYTOCTH, CHUJIa TPEHHS, MOIIHOCTh, SHEPrUsl B3aUMOJCHCTBUA Tena ¢ 3eMi€éid BONM3M €€ MOBEPXHOCTH, DHEPTHUs YIPYron



neopManuy TPY>KUHBI; KOJHMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIepaTypa Tena, padoTa B TEPMOIMHAMHUKE, BHYTPEHHSS JHEPIHs HICATBLHOTO
OJTHOATOMHOTO Ta3a, paboTa UACATBLHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTH Bo3ayxa, KIIJ[ uaeanbHOTO TEMIOBOTO JABUTATENS; IEKTPUUYECKOE TOJIE,
HaNPsHKEHHOCTD JJICKTPUYECKOTO OIS, HANPSHKEHHOCTD TOJISI TOYEYHOTO 3apsia WIM 3apsHKCHHOTO IIapa B BaKyyMe U B IUDJIEKTPHUKE, MTOTCHIIAI
ANEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIIMAIOB, dJEKTPOIBMKYIIAS CHJIA, CUJIAa TOKA, HAMPSIKEHHE, MOIIHOCTh TOKA, JJIEKTpUUYECKas EMKOCTh
TUIOCKOTO KOHJIEHCATOpa, COMPOTHBICHWE YyYacTKa IEMU C IMOCIEJAO0BAaTeIbHBIM W IMapajUIeIbHBIM COCTUHEHHEM PE3UCTOPOB, HSHEPIHS
ANEKTPUYECKOTO OISl KOHJIEHCATOPA,

— OOBACHATH OCOOCHHOCTH TPOTEKaHUs (PU3MUYECKUX SIBICHHI: MEXaHHMUYECKOE IBWKCHUE, TEIJIOBOE JBIDKCHHE YACTHI[ BEIIECTBA, TEIUIOBOE
paBHOBecHe, OpOYHOBCKOE JIBWXKEHHE, IU(Qy3us, UCHapeHHe, KUICHWE M KOHJIEHCAlWs, IUIaBJIEHHWE W KPUCTAJUIM3AlUs, HAlpaBICHHOCTD
TEIUTOTIepEeIavy, SJICKTPU3AIMS Tell, SKBUIIOTECHIIMATHHOCTh TTOBEPXHOCTH 3apsDKEHHOTO MPOBOJHUKA; — TIPOBOAMTH HCCIIECOBAHUE 3aBHCUMOCTH
OJTHON (PM3MUECKON BEIMYMHBI OT APYrOM € UCIOIB30BAHUEM MPSIMbIX H3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJTyYCHHON 3aBHCHMOCTH (M3UYECKUX BEIMYMH B BHIC TPaQUKOB C y4ETOM aOCOJIOTHBIX MOTPENIHOCTEH W3MEPEHWH, IelaTh BBIBOIBI IO
pe3yjibTaTaM HUCCIICAOBAHUA,
— TPOBOJUTH KOCBEHHBIC H3MEPEHUS (H3MUECKUX BEIMYUH;, NMPH TOM BHIOMPATh ONTUMAIBHBIA METOJA W3MEPEHUs, OIECHHBATH a0COJIOTHBIC
U OTHOCHUTCIILHBIC MOTPCIIHOCTH NPAMBIX U KOCBCHHBIX H3MepeHI/II>'I;

— TPOBOIUTH ONBITHI TIO0 TPOBEPKE NPEIJIOKEHHONW THUIOTE3bl: IUIAHUPOBAaTh OSKCIIEPHMEHT, COOUpPATh OSKCIIEPHUMEHTAIFHYIO YCTaHOBKY,
AQHAJIM3UPOBATH IIOJIYYCHHBIC PE3YJIBTATBI U JEJIaTh BBIBOJ O CTATYCE MPEIIOKEHHON TMIIOTE3bI;

— coOmoaTe TpaBuia 0€30mMacHOrO TpyAa MpPH TMPOBEACHWW HWCCIACAOBAaHHN B paMKax y4eOHOTO JKCIIEPUMEHTa, MPaKTUKymMa U y4eOHO-
MCCIIEIOBATEIBCKONW U MPOEKTHOW ACATENBHOCTH C UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB M 1a00paTOPHOrO 000PYAOBaHUS;

— pemath pacyETHBIC 3a7auyl C SIBHO 3aJaHHON M HESIBHO 3aJ]aHHOW (PM3MYECKON MOETBhIO: HA OCHOBAaHHMH aHAJIN3a YCIIOBHUS OOOCHOBBIBATH BHIOOP
¢dusnveckoil Mojenu, oTBevaromel TpeOOBaHUSAM 3a/aud, MPUMEHSATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3MUYECKUX TEOpUil mpu
WCTIOJIh30BAHUU MATEeMaTHYECKAX METOIOB PEIICHUs 3a1ad, MPOBOAUTH PAcYEThl HA OCHOBAHMH MMEIOIINXCS JAaHHBIX, aHAIM3UPOBATH PE3yJIbTATHI
U KOPPEKTUPOBATh METOBI PELIECHU C YUETOM ITOIIYYEHHBIX PE3Y/IbTaTOB;

— pemath Ka4eCTBEHHBIE 33/1a4H, TPEOYIONIHe MPUMEHEHHSI 3HAHUH U3 Pa3HBIX pa3zeioB NIKOJIHHOTO Kypca (DU3HMKH, a TaK)Ke MHTETPAIUU 3HAHUH U3
IPYrMX MpPEAMETOB €CTECTBEHHO-HAY4YHOIO LMKJIA: BBICTPAaUBATh JIOTMYECKYIO LENOYKY PACCYKAECHUNW C ONOPOM HAa HU3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUYECKUE SBIICHHS,

— HCIIOJIB30BAaTh TEOPETHUYECKHE 3HAHWS ISl OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PAOOTHI M3MEPHUTENBHBIX MPHOOPOB, TEXHUYECKHX YCTPOWCTB
U TEXHOJOTHYECKHUX MPOIIECCOB;

— MPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKHUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

— aHAM3HUPOBATh M OLIEHUBATH IMOCIEJCTBUS OBITOBOW M TMPOW3BOJACTBEHHOU JEATEILHOCTU YEIIOBEKA, CBSI3aHHOW ¢ (DU3UYECKHMH TPOIECCAMH,
C TIO3UIMKA DKOJOTHYECKON OE30MacHOCTH, MPEACTABICHHH O PAIMOHAIBLHOM IPUPOJONOJIB30BAHNN, a TaKXKe pPa3yMHOM HCIOJIb30BaHUU
JOCTHKCHUN HAYKU M TEXHOJIOTHH JJIs TaJbHEHIIero pa3BUTUS YeTI0BEUECKOro 00IIecTBa;



— TNPUMEHATHh Pa3UYHBbIE CIOCOOBI PaboThl ¢ HMHpOpMaNKEeH (U3NUECKOTO COIEpKaHUsI C HCIOJIb30BAHWEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI: TIPHU 3TOM HUCIIOIH30BaTh COBpEMEHHBIC NH(DOPMAIIMOHHBIC TEXHOJIOTHH ISl TOMCKA, TIEPEPA0OTKU U TPEIbIBICHUS YIC€OHON U HAYYHO-
NOMyJsIpHOM  MH(OpMaLMM, CTPYKTYPUPOBAaHUS M  UHTEpIpeTauud HHPOpMAIUH, MOJYUYEHHOM U3 pa3jIMYHBIX MCTOYHHUKOB; KPUTHYECKH
aHAIIM3UPOBATh TOJIyYacMyl0 HH(DOpPMAIMIO M OIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE HMMEIONIMXCS 3HAHWM, TaK M HA OCHOBE aHallM3a
HMCTOYHHMKA HH(OpMAINK;

— TPOSIBIATH OPTraHU3AIMOHHBIE U TO3HABATEIILHBIE YMEHUS CAMOCTOSITENILHOTO MPHOOPETEHUSI HOBBIX 3HAHHUH B TIPOIECCE BHIMOTHEHHS TPOSKTHBIX
u y4eOHO-HMCCIIeOBaTENbCKUX padoT; paboTaTh B TIpyMdNe C HCIOJHEHHWEM pAa3JIMYHBIX COLHUANbHBIX pOJIeH, MJIaHUPOBaTh pPabOTy TPYIIIbI,
paIMoOHAIBHO PaCHPEeNsITh ASSITENLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OLIEHWBAThH BKJIAJ KaXIOTO U3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTtpuBaeMoil mpoOIeMbl;

— MPOSIBJIATH MOTHBAIIMIO K OyayIie mpodeccnoHalbHOM NeATeNhbHOCTH MO CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.

11 kuaace

B npornecce n3yuenus Kypca Gu3uku yriayOonéHHoro ypoBHa B 11 kilacce yueHUK Hay4UTCS:

— MOHUMATh POJb GU3UKH B SKOHOMUYECKOW, TEXHOJIOTMUECKOH, COLUAIbHON U ATHYECKOH cdepax AesiTeIbHOCTH YeJIOBeKa; pOJib U MECTO (PU3UKH
B COBPEMCHHON HAyYyHOW KapTHHE MHpA; POJb ACTPOHOMHUU B TPAKTUYECKOW NEATETHHOCTH YENOBEKa W JallbHEUIIeM HayYHO-TEXHHUYECKOM
Pa3BUTHHU; 3HAUYCHHE OMHUCATEIbHOM, CHCTEMATH3UPYIONICH, OOBSCHUTEIRHON M  MPOTHOCTHYECKOW (YHKIHMH (GU3HMYECKOW Teopuu —
ANEKTPOJAMHAMUKH, CICIUATHHOW TEOPUU OTHOCHTEIHHOCTH, KBAHTOBOW (U3MKH, poJib (pU3MUecKkod Teopuu B (HOPMUPOBAHHH MPEACTABICHUI
0 (u3nuecKkoil KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

— pa3nuuaTh YCIOBUS MPUMEHHUMOCTU MOJeNel (PU3NYECKUX TET U TMPOILECCOB (SBICHUN): OMHOPOTHOE IIIEKTPUIECKOE U OJHOPOJHOE MArHUTHOE
T0JIsl, TApMOHMYECKHE KOoeOaHus, MaTeMaTHYECKUI MasiTHUK, UJI€aIbHbIN MPYKUHHBIN MasTHUK, FTApMOHUYECKHE BOJHBI, HI€albHbIA KOeOaTeIbHbII
KOHTYp, TOHKas JTMH3a; MOJIEJIeH aToOMa, aTOMHOTO Siipa M KBAHTOBOW MOJIETH CBETA;

— pasnuyaTh YCJIOBHS (TpaHUIlbl, 00JAaCTH) MPUMEHMMOCTH (U3HUYECKUX 3aKOHOB, IMOHMMATh BCEOOIMMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB
U OrPaHUYCHHOCTH UCTOIH30BAHUS YACTHBIX 3aKOHOB;

— aHaATM3UPOBaTh U OOBACHATH AJIEKTPOMATHUTHBIE TPOLIECCHI M SIBJICHMS, HCIONb3Ysl OCHOBHBIE IOJOXKEHUS M 3aKOHBI 3JIEKTPOJMHAMUKU
U CIENHUATBHOW TEOPUU OTHOCHTEITHHOCTH (3aKOH COXpPaHEHUs JJIEKTPUYECKOro 3apsiaa, cuia Amriepa, cuia JlopeHIa, 3aK0H 3JIEKTPOMArHUTHOM
WHAYKIMU, npaBwio Jlenmna, cBsa3p J/JC caMOMHAYKIIMM B JJIEMEHTE SJIEKTPUYECKOW ILIEMU CO CKOPOCThIO M3MEHEHHUS CHJIbl TOKA; IMOCTYJIaThl
CHEeIUaIbHON TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

— aHaNU3UPOBATh M OOBSCHATH KBAHTOBHIC MPOIECCHl U SBJICHHS, WCIIOJB3Ys MOJIOKCHHUS KBaHTOBOW (pu3uku (ypaBHeHHE DUHINTEWHA IS
dboTodddekTa, epBbIii U BTOPO mocTynaaTel bopa, mpuHIMN cOOTHOMmIEHUs HeompeneaéHHocTei [elizenOepra, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO
U MacCOBOTO YHCENT U DHEPTHH B SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO paclaia);

— ONUCHIBaTh (PU3NYECKUE MPOIECCHl U SBJICHMS, UCIIOJIb3Ys BEIUYMHBI: HAMPSHDKEHHOCTD JIEKTPUUECKOTO MOJIs, MOTEHUIHAT 3JIEKTPOCTaTHUYECKOTrO
MOJIsI, Pa3HOCTh TOTEHIIMATOB, JJIEKTPOJBIDKYIAS CHJIA, WHAYKIHS MArHUTHOTO TIOJIs, MAarHUTHBIA TOTOK, CWiIa AMImepa, WHAYKTUBHOCTH,
ANEKTPOABIIKYILAsA CUJIa CAMOMHIYKIUHU, SHEPTrUsi MarHUTHOTO MOJISI IPOBOJAHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJbC, TIOJIHAS DHEPIHsl, SHEPrHs
MTOKOSI CBOOOTHOM YaCTHIIBI, SJHEPTUS U MMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsi siApa, SHEPTHUS CBS3H SJIPa;



— OOBACHATH OCOOCHHOCTH MPOTEKaHHUs (U3NYECKUX SBICHHN: 3JCKTPOMAarHUTHAs WHAYKIHS, CAMOMHIYKIUS, PE3OHAHC, MHTEp(EpeHIs BOJH,
nudpakuus, JUCIepcus, MOJIHOE BHYTPEHHEe OTpakeHue, ¢orosnextpuiyeckuil 3pdexr (poroaddexr), anbda- u O6era-pacmnansl sjep, ramma-
U3JTydeHHe s7ep; GU3NUECKre TPUHIUIBI CIIEKTPAIIBHOTO aHAIN3a U paboTHI J1a3epa;

— OIpeNeNATh HaNpaBJIeHUE NHIYKIIMYM MarHUTHOTO TOJISt IPOBOJHHUKA C TOKOM, CHJIBI AMniepa 1 cuiibl JIopeHIa;

— CTPOUTH U300pakeHHE, CO3/1aBAeMOE TUIOCKHM 3€pKaloM, TOHKOW JIMH30M, U PacCUNUTHIBATh €T0 XapaKTEPUCTHKH;

— TPUMEHSTh OCHOBOIIOJIATAIOUINE ACTPOHOMUYECKHE MOHATHS, TEOPHM U 3aKOHBI JUIl aHajiu3a U OOBSICHEHUS (PU3MUYECKUX TPOLIECCOB,
INPOMCXOAAIINX B 3BE371aX, B 3BE3AHBIX CUCTEMAxX, B MEXKTAAKTHUECKOH cpeie; ABMKEHUSI HEOECHBIX Tell, 9BOJIIONNY 3BE31 1 Beenennoii;

— MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEUYMH C MCHOJIH30BAHUEM MPSMBIX U3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATh PE3yNIbTAThl MOJYYCHHOW 3aBHCUMOCTH (M3MUECKUX BEIMYMH B BHJE IPaUKOB ¢ YIETOM aOCOIMIOTHBIX MOTPEIIHOCTEH M3MEpPEHHH,
JieNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

— TPOBOANTH KOCBEHHBIC M3MEPEHUs (PU3NYECKMX BEIMYMH; MPHU ATOM BHIOMpATh ONTHMAIBHBIH METOJ HM3MEPEHUs, OLIEHHBATh A0CONIIOTHBIC
U OTHOCHUTEJBbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;

— TIPOBOJUTH OIIBITBI TI0 TPOBEPKE MPEUIOKCHHOM THIOTE3bl: IUIAHUPOBATh O3KCIIEPUMEHT, COOHMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY,
aHAJM3UPOBAThH MOJyYCHHBIE PE3yIbTAThl U JIEJIaTh BBIBOJ O CTATyCe MPEJI0KEHHON IHITOTE3Hbl;

— ONHUCHIBATH METO/IBI MTOJTyYCHNSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;

— coluoaTh MpaBuia 0€30MacHOro TpyJda MPH TMPOBEICHUM HCCIEIOBAHMNH B paMKax Y4eOHOrO SKCIEPHUMEHTAa, MPaKTHMKymMa U Yy4eOHO-
HCCIIEIOBATEIbCKON M TIPOSKTHOM JEATEIIFHOCTH C UCTIOIb30BAHUEM N3MEPHUTENBHBIX YCTPOWCTB M J1Ta0OpaTOPHOTO 000py10BaHMS;

— permath pacu€THbBIC 33J]auy C IBHO 33/1aHHON M HESBHO 3aJJaHHOM (PU3MYECKO MOJENbI0: Ha OCHOBAHUYU aHAJIM3a YCIOBUS BBHIOMPATh (PU3UUECKUE
MOJIETIH, OTBEYAIOIINE TPEOOBAHMSM 331a4H, TIPUMEHATH (JOPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3MYECKUX TEOPUH TPH UCIOIb30BaHUT
MaTeMaTHYECKUX METOJIOB PELICHHUs 3a/1a4, IPOBOJUTH PAcuEThl HA OCHOBAaHMM MMEIOUIMXCS JaHHBIX, AHAJTM3UPOBATH PE3YIbTAThl U KOPPEKTHUPOBATH
METO/IbI PEIICHHS C YIETOM ITOJTyYCHHBIX PE3YIIbTaTOB,;

— pemaTh KaueCTBEHHbIE 3a/1a4, TPeOyIoIre NPUMEHEHHS 3HAHUH U3 Pa3HbIX Pa3JIeNIoB MIKOJIBHOIO Kypca (PU3HMKH, a TaK)Ke MHTErpalliy 3HAHUH U3
APYTHX TIPEIMETOB €CTECTBEHHO-HAyYHOTO IHKJA: BBICTPAWBATh JIOTHYECKYIO IIEMOYKY pPAacCyXAEHHH C OHMOpOil Ha H3yYCHHbIE 3aKOHBHI,
3aKOHOMEPHOCTH U (DU3UYECKHE SBJICHHS; — UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS i1 OOBSCHEHUSI OCHOBHBIX MPUHIIMIIOB PA0OTHI U3MEPUTEIBHBIX
npuOOpPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJOTHYECKUX MTPOIIECCOB,;

— TIPUBOJUTH NMPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA,
B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

— AHAJIM3MPOBATh M OLIEHUBATH IOCIEACTBHUS OBITOBOW M TPOM3BOJICTBEHHOH AEATEIHHOCTH YEIOBEKA, CBSI3AHHOW ¢ (M3MUECKHMH IPOLECCAMH,
C TO3UIMHA SKOJIOTHYECKOH Oe30macHOCTH, NPEACTABICHUH O pPALMOHAIBHOM MPUPOAONOIH30BAHUU, a TaKXkKE pPa3yMHOM HCIOJIb30BaHUU
TOCTHKEHUH HAYKU M TEXHOJIOTHH /ISl JaTbHEHIIIET0 Pa3BUTHUS YEIOBEYECKOTo OOIIECTBa;

— TPUMEHSATh pa3IuyHble CHOCOOBI paboThl ¢ HH(popManHend (GU3MUECKOro COAEPIKaHUS C HCIOIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX
TEXHOJIOTUH: TIPH 3TOM HCIIOJIb30BaTh COBPEMEHHBIC HH(OPMAIMOHHBIC TEXHOJIOTHH ISl TIOMCKA, NepepabOTKN U NPEIbIBICHUS YIeOHOM 1 HaydHO-
NONyJsApHON WHGpOpMaLUK, CTPYKTYPUPOBAHUS W  HHTEpHpeTalMd HH()OpPMAIMH, TOJIYYEHHOW W3 pPAa3JIMYHbIX HCTOYHHKOB; KPUTUYECKU



aHAIM3UPOBATh MOJydaeMylo MH(OpManMioO M OLEHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHAJIHM3a
HCTOYHUKA uHpOpMaINH;
— MPOSIBIIATH OPTaHU3ALMOHHBIE ¥ TO3HABATEIbHBIE YMEHHS CAMOCTOSATENIFHOTO IPHOOPETEHNSI HOBBIX 3HAHUII B IPOIECCEe BHIMTOIHEHUS IPOEKTHBIX
U y4eOHO-HMCCIIEeOBATENbCKUX pPadoOT; paboTaTh B TpyNNeE C HCIOJHEHHEM pPA3IMYHbIX COLHUAIBHBIX pOJIeH, IUIAHUPOBAaTh pPabOTy TpPYIIIbI,
PalMOHAIBHO PACHPEAEIATh JeITEIbHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, a/ICKBaTHO OLCHUBATh BKJIAJ] KQKJOT0 U3 YYaCTHUKOB TPYIIIEI B PEIICHNE
paccMaTpuBaeMoi IPoOIEMBbl; — MPOSABIATh MOTHBALMIO K Oynymiei npodeccnoHaIbHON AeSITeIbHOCTH 10 CIENUATBHOCTAM (PU3HKO-TEXHUUECKOTO
npodus.

3. TEMATUYECKOE INTAHUPOBAHHUE
€ YKa3aHHEeM KOJHMYeCTBA aKaJeMH4YeCKHX YacoB

10 xaacc.
Ne Tema Bcer KP | IIP | IlporpaMmHoe cofep:kaHue OcHoBHBIE BHABI A€ATEILHOCTH DJIeKTPOHHbIE
n/n 0 00y4aroumuxcs (undposbie
o0pa3oBaTe/ibHbIE
Haco pecypchl)
B
Paznen 1. Hayunsblit MmeTos1 mo3HaHust npupoabl 64
1. Hayunsiii | 6 0 1 Ousnka —  QyHgamMeHTambHas ~— Hayka | YdacTue B JIUCKYCCHH o posu | https://urok.1c.ru/li
METOJ o mpupone. Hayunslii merox mno3HaHus | puznyeckoir Teopun B GopmupoBaHuu | brary/physics/fizik
MTO3HAHUS ¥ METOJBl  MCCIENOBaHUSA  (U3MYECKUX | MpeacTaBieHuid o ¢uznueckor kaptune | a_7 11 klassy/pos
IIPUPOJBI SIBJICHUM. OKCIIEpUMEHT U Teopusi | MHpa, MecTe (PU3NYECKON KapTUHBI MHpa | toyannyy tok/4178
B TIpoIiecce MTO3HAHMS MIPUPOJIBL. | B OOIIIEM pany COBpeMeHHBIX | .phd
HaGmronenne u 9KCiepuMEHT B U3UKE. | €CTECTBEHHO-HAYYHBIX  TPECTaBICHUN
Crnioco0sl U3MEPEHUS ¢usmveckux | o mpupoae. CpaBHeHue  u3MepeHwmi | https://urok.lc.ru/li
BEJIMYNH (aHayoroBbie U ¢ poBble | PU3NYECKUX BEIMYMH MpU  momou | brary/physics/obra
U3MEPUTEIIbHBIE MPUOOPHI, | AHATIOTOBBIX u nudposeix | botka rezultatov_f
KOMIIBIOTEPHBIE JATYMKOBBIC | U3MEPUTENbHBIX TMpHOopoB. OcBoenue | izicheskogo ekspe
cuctemsl).IlorpemHoctu HU3MEPEHHI | CIOCOOOB OIICHKH norperHoctel | rimenta 7 11 klas
busnueckux ~ BenwuuH  (aOCONIOTHAs | N3MEPECHHIA. OcBoeHnue OCHOBHBIX | sy/rabota 3 izmer




U OTHOCHTENbHAs ). MoaenupoBanue
du3nueckux SIBIICHUI U TIPOLIECCOB
(MaTepuanbHas TOYKa, a0COJIIOTHO
TBEPAOE TENO, UACAIbHAsA JKUAKOCTb,
WIeaNbHBIA  Ta3, TOYEUYHBIM  3apsn).
I'mnore3a. @u3nyeckuii 3aKO0H, T'PAHULBI
ero npuMeHumoctu. Pusnueckas TeOpHs.
Ponp u mecto Qusuku B popMHUPOBaHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHPA,
B [IPAKTUYECKOU NEATEIbHOCTH JIIOAEH

NpUEMOB

paboThI ¢ 1udpoBoi

nabopatopueit o pusuke

enie_uskoreniya_s
vobodnogo padeni

a/119911.phd

PA3JIEJI 2. MEXAHUKA (35 1)

Kunemaru | 10 1 1 Mexanuueckoe neukenue. | [IpoBeneHne KOCBEHHBIX — HM3MepeHui | https://urok.lc.ru/li

Ka OTHOCUTENBHOCTH MEXaHWYECKOTO | MTHOBEHHOW CKOPOCTH M YCKOpeHHs | brary/physics/fizik
neuxeHus. Cucrema otcuéra. [lpsmas | Tena, IIPOBEJICHUE uccnenoBanus | a7 11 klassy/me
u oOpaTHas 3amayn MexaHukH. Pammyc- | 3aBucumoctet  Mexay ¢usmdeckumu | khanika/kinematik

BEKTOP  MaTepUaJbHOM  TOUYKH,  €r0
MPOEKIMA HA OCH CHCTEMBI KOOpAMHAT.
Tpaexropus. Ilepemelenue, CKOpPOCTb
(cpennsis CKOPOCTb, MTHOBEHHas
CKOPOCTb) U YCKOPEHHE MaTepHalIbHON
TOYKH, UX MPOEKIMH HA OCU CHUCTEMBI
koopauHar. Cllo)KeHHE  IepeMeleHUN
U CIIO)KEHUEe cKopocte. PaBHOMepHOe

U PaBHOYCKOPEHHOE PSIMOJTMHEHOE
JIBUKCHHE.  3aBUCHMOCTh  KOOPIHMHAT,
CKOPOCTH, YCKOPEHHU U IIyTU
MaTepUaIbHOW TOYKH OT BPEMEHH H HX
rpaguKy. CBobonHOE naJicHUE.
VYckopenue CBOOOIHOTO aJeHus.

JIBiokeHue Tena, OpOIIEHHOTO MO/ YoM
K TOPU30HTY. 3aBHCHMOCTb KOOPJHHAT,
CKOPOCTH U YCKOPEHHMsI MaTepualbHOU

TOYKM OT BpPEMEHH U UX TpaduKu.

BEJIMYMHAMU U ONBITOB 10 IPOBEPKE
IPEUI0KEHHON TUIMOTE3bl PU U3YYEHUHU
PaBHOYCKOPEHHOTO  NPSMOJIMHEHHOTO
JIBYDKEHUS, IBUKEHUS Tesa, OpOIIEHHOTIO
TOPU30HTAIBHO, JBW)KEHHUS Tela IO
OKPYKHOCTH C IOCTOSSHHOW IO MOIYIIIO
CKOpocTblO. PelreHne pacy€THbIX 3ama4
C IBHO 3aJaHHOM W HEABHO 3aJaHHOU
duznueckoit MOJIETIBIO
C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB

u Gopmy

KUHEMaTHUKH. Pemenue

KaueCTBEHHBIX 3a7a4, TpeOYIOMUX
NPUMEHEHHUSI 3HAHWM 10 KUHEMAaTHUKe.
OOBsicHEHHEe  OCHOBHBIX  TPUHIIMIIOB

NENCTBUA

TEXHUYECKUX  YCTPOMCTB

Y TEXHOJIOTUYECKHUX TMPOIIECCOB, TaKUX
KaK: CIHJIOMETp, JABUKEHUE CHApPSIOB,

LIETHBIE,

mecTepEHYaThie U PEMEHHBIC

a/osnovnye ponvyat
iya_kinematiki/415

6.phd

https://urok.1c.ru/li
brary/physics/fizik
a_7 11 klassy/vve
denie/4135.phd




KpuBonuueiriHoe nBuxeHue. [[BrkeHue
MaTepuaIbHOW TOYKH 10 OKPYXHOCTH.
VYrnoBasg u nuHeWHas ckopocTh. [lepuon
U 9acToTa oOpareHusl.
[lenTpocTpeMuTenbHOE (HOpMAaBHOE),
KacarelibHOE (TaHT€HLMATbHOE) U TOJHOE
YCKOpEHUE MaTepuaibHONH TOUKU

nepeaayu, CKOPOCTHBIE TUQTHI.
Ornpenenenne ycnoBUW MNPUMEHHUMOCTH
Mojene (pu3Mdeckux Ten U MPOILECCOB

(sBICHUI): MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBYDKEHUE,
cBOOOAHOE  TMajaeHWe.  BrimoiHeHUE
y4eOHBIX 3aJaHuNi Ha a”HaAIIN3
MEXaHUYECKUX TMPOILIECCOB  (SIBJICHMIN)
C HCIIOIL30BaHUEM OCHOBHBIX
MOJOKEHUH 1 3aKOHOB  KMHEMAaTHUKHU:
OTHOCHUTEJIBHOCTE MEXaHUYECKOTO
OBUKEHUS,  (OopMynbl  KUHEMaTUKU
PaBHOYCKOPEHHOTO JIBHIKECHUS,

npeoOpazoBanus [anunes Ay cKopocTu
u nepemenienuss. McnonbszoBanue [T-
TEXHOJIOTHIt npu pabote
C JONOJHUTEIBHBIMU HCTOYHHUKAMU
UHpOpPMALIUU IO TeMe, UX KPUTHUECKUH
aHaJIM3 U OIIEHKA JOCTOBEPHOCTH

JnHamuka

10

Ilepsbiit 3akoH Hprorona. MHepuuanbHbIe
CHUCTEMBI OTCUéTa. [TpuHnun
OTHOCUTEIIBHOCTHU lanunes.
HennepunaneHple  cucTeMbl  OTCUETA
(onmpenenenue, mpumepsl). Macca Tena.
Cuna. IlpuHuun Cyneprno3ulUd — CHIIL.
Bropoii 3aKOH Hprorona JUISL
MaTepUaibHOM TOYKW. TpeTuil 3aKkoH
HbroTona s MaTepuanbHBIX — TOYEK.
3aKkoH BCEMHUPHOI'O TATOTEHMUS.
OKBUBaJEHTHOCTh IpaBUTALlMOHHON
Y UHEpTHOM Macchl. Cuja  TSXKECTH.
3aBUCUMOCTh ~ YCKOpPEHHsI ~ CBOOOJHOTO
NaJ€HUss OT BBICOTHl HaJ MOBEPXHOCTBIO

[IpoBeneHue KOCBEHHBIX  H3MEPEHUI

PaBHOICHCTBYIONICH cul
U KOOQPUIIMEHTa TPEHUS CKOJIBXKEHUS,
NpOBE/ICHUE UCCIICTOBAHHUSI

3aBUCUMOCTEH  (DU3MYECKHX  BEIHYUH
Y OTIBITOB IO TPOBEPKE MPEATOKEHHOM
TUNOTE3bl TP HW3YUYEHUU JIBHOKCHHS
Opycka TI0O HaKJIOHHOW IUIOCKOCTH,
JIBIDKCHUS CHCTEMEI CBS3aHHBIX TEII,
nedopmaruu Ten. PemeHune pacu€THBIX
3a7a4 € SIBHO  3aJaHHOM U HEIBHO
3aJaHHOUI busngeckou MOIEJIBIO
C HCIOJIb30BAHUEM OCHOBHEIX 3aKOHOB
u GopMynT KMHEMATHKA W JTUHAMUKH.

https://urok.1c.ru/li
brary/physics/fizik

a_7 11 _klassy/me

khanika/zakony di
namiki/4085.phd




IUTAaHETBl M OT reorpaMuecko HIMpPOTHI.
JIBrkeHne HeOECHBIX Tel M UX CITyTHUKOB.
3akonbl Kemepa. IlepBas kocmuueckas
ckopocTth. Cuna ympyroctu. 3akoH I'yka.
Bec Tema. Bec Tena, nBuXKyierocs
c yckopenneM. Cuna TpeHusa. Cyxoe
TpeHue. Cuiia TpeHHs CKOJIbKEHUS U CUja
TpeHuss mokos. KoadpduuueHt TpeHus.
Cuna conpoTHUBIEHUS IPU ABUKEHUH Teja
B )KMJIKOCTU WJIM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH  OTHOCUTEJIBHOTO  JBHMKEHHS.
Hasnenue. I'mapocratnueckoe AaBJICHUE.
Cuna Apxumena

Pewenne Ka4eCTBEHHBIX 3azad,
TpeOyIOIMX MPUMEHEHUS 3HAHWN TI0
KMHEeMaTuke u AuHamuke. OObsCHEHue

OCHOBHBIX IMPUHIIUIIOB I[CﬁCTBHSI
TEXHHUYECKHUX YCTPOICTB
1 TCXHOJIOTUYCCKUX MPOLECCOB, TaAKHX
KaK: MOALIUITHUKH, JBUKECHHE
HCKYCCTBCHHBIX CITYTHHKOB.

OnpeneneHre yClIOBUA TPUMEHUMOCTH
Mojeneil (pu3MUecKux Tea U IMPOIecCOB
(sBNEHUI):  WHEpHHAIbHAS  CHCTEMa
OTCU€Ta, MarepuanbHas TOYKa,
aOCcomoTHO  ympyras — aedopMarus.
Boimmonnenue y4eOHBIX 3amaHMi  Ha
aHAJIN3  MEXaHWYECKUX  IPOIIECCOB
(s1BJIEHUIT) € MCTIOJIb30BAaHUEM OCHOBHBIX
MOJIO)KEHUH U 3aKOHOB JUHAMHKHU: TpU

3aK0Ha HreioTona, NIPUHLINAI
OTHOCHUTEIBHOCTH lammnes, 3aKOH
BCEMHUPHOTO TATOTCHUSL. Pabota

B Ipynmnax npu OOCYKIEHUU BOIPOCOB
MEKIIPEIMETHOTO Xapakrepa (Harmpumep,
1o TeMe «J/IBuxeHue B mpupoae»

Cratuka
TBEPIOTO
Tela

AOGCOTIOTHO TBEpIOE TeJNo.
IToctynarenbHoe Y BpalllaTeIbHOE
JIBU)KEHUE TBEPAOro Tena. MOMEHT CHUIIbI
OTHOCUTENIBHO OcCH BpamieHus. [lnedo
cuibl. ClOXEHHUE CHJI, MPUIIOKEHHBIX
K TBEpAOMY Tenmy. LleHTp TskecTn Tena.
VYcenoBuss paBHOBecuss TBEPAOrO  Tea.
VYcroiungoe, HEYCTOHNYHMBOE,
0e3pa3IMyHOe paBHOBECHE

[IpoBeneHue HCCiIENOBaHUS  YCIOBHM
paBHOBECHS TBEPAOrO TEJIAa, MMEIOIIErO
OCb  BpAaILEHUS;  KOHCTPYHMPOBaHUE
KPOHIITEHHOB U PACYET CHUJI YyIPYIOCTH;
U3y4eHUE YCTOMUYMBOCTU TBEPIOTO Tela,
MMEIOUIETO IUIOMAaAb Omopel. Pemenne
pacu€THBIX 3aJa4 C ABHO 3aJaHHOMN
U HESIBHO 3aaHHON buzmvecKoit
MOJIEIbI0 C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (hopMyn cTaTtuku. PerieHue

https://urok.1c.ru/li
brary/physics/fizik

a_7 11 _klassy/me

khanika/zakony di
namiki/4065.phd




Ka4C€CTBCHHBIX 3aaa4,
MMPUMCHCHUA

TpeOyIOmux
3HaHUM TI0  CTaTHKE.
OObsicCHEHHE  OCHOBHBIX  IPHHIIMIIOB
JEUCTBUSL ~ TEXHUYECKHX  YCTPOMUCTB,
TaKUX KakK: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, peméryarsie KOHCTPYKIUH.
OnpeneneHre yClIOBUA TPUMEHUMOCTH
Mojenelt (pu3nuecKkux Tea: aOCOIIOTHO
TBEpAOE Teno. BrimonHeHne y4yeOHBIX
3a/laHuil  Ha aHalIM3 MEXaHUYECKHX
MIPOIIECCOB (SIBJICHHI ) C UCIIOIB30BAHUEM
OCHOBHBIX I0JIOXKEHUI Y 3aKOHOB
CTaTUKH: yCIIOBUS PABHOBECHS TBEPAOTO
Tena

3aKOoHEBI
COXpaHEeH
ns

B MCXAaHHK
e

10

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTepHabHBIX TOUeK. LlenTp Mace
CHUCTEMBbI MaTEpUAIIbHBIX TOUYEK. Teopema
0 JIBIDKCHHUH LIEHTpa Macc.

HMItynbC CHITBI 1 UI3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHKEHUE.

MOMEHT UMITyJIbCa MAaTEPUATBHON TOUKH.

[IpencraBnenue o COXpaHEHUN MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.
Paborta cuibl Ha MaJloM U HAa KOHEYHOM
nepemernieHuu. ['papuueckoe
MpeJICTaBICHHE PAOOTHI CUIIBIL.
MomHoCTh CHIIBL

Kunernueckas sHeprusi MmaTepuanibHOU
ToukHu. Teopema 00 U3MeHEHUHN
KMHETUYECKOM YHEPrUU MaTepUAIILHOU
TOUKH.

[IpoBeieHNE KOCBEHHBIX  HM3MEpPEHUH
UMITyJbca Tena, KMHETUYECKON
Y TIOTEHIUAIbHON SHEPruu Tena,
IPOBEJCHUE ONBITOB IO IPOBEPKE
IIPEIJI0KEHHON THITOTE3BI IPU U3Y4YECHUN
PaBHOYCKOPEHHOTO  TNPSIMOJIMHEHHOTO
JOBUKCHHMS WM B3aUMOJEUCTBUS  Tel.
Pemienne pacy€THBIX 3a7a4 € SBHO
3aJaHHOU U HESIBHO 3aJaHHOU
dusnueckoit MOJIETIBIO
C MCIOJIB30BAaHUEM OCHOBHBIX 3aKOHOB
u Gopmyi MEXaHHKH. Pemenue
Ka4eCTBEHHBIX  3a/1a4,  TpeOyOIIHX
IPUMEHEHUS 3HAaHUW 10 MEXAHUKE.
OObsiCHEHME  OCHOBHBIX  IPUHIIMIIOB
JEUCTBUSI ~ TEXHMYECKUX  YCTPOWCTB
Y TEXHOJIOTHYECKUX IIPOLIECCOB, TaKHX
KaK: JBW)KEHUE PAKET, BOAOMET, KOMEp,
OPYKMHHBIA  IHUCTOJNET,  THPOCKOIL,

https://urok.1c.ru/li
brary/physics/fizik
a_7 11 klassy/me
khanika/zakony_so
khraneniya_v_mek
hanike/rabota_i_en
ergiva/4111.phd




[ToreHnManbHBIE U HEMOTEHIAJIBHBIE
cuibl. [loTeHIManbHas SHEprusl.
[ToreHnManbpHas SHEPTUS YIPYTO
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmansHas

SHEPrus Tejla B OTHOPOAHOM
rpaBUTalnOHHOM noJe. [loTeHnunanpHas
SHEprus

TeNa B TPaBUTALlMOHHOM I10JI€
OJTHOPOJIHOTO I1apa (BHYTPHU U BHE IIapa).
Bropas

KOCMHUYECKasi CKOpOCThb. TpeTbs
KocMHYecKast CKopocTb. CBA3b pabOThI
HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM
MEXAHUYECKON YHEPTUN CUCTEMBI TEIL.
3aKOH COXpaHEHMsI MEXaHUYECKON
JHEPruu. YIPYyrue u Heynpyrue
CTOJIKHOBEHUs. Y paBHeHUe bepHyim 1
UJCAIBHOM JKUIKOCTH KaK CIIEACTBHE
3aKOHA COXPaHEHMsI MEXaHUYECKON
JHEPruu

(GurypHoe  kaTaHM€ Ha  KOHBKax.
OmnpeneneHue ycloBUNM NPUMEHUMOCTU
Mojenell (pU3MUecKux Tea U IPOIECCOB
(stBIICHMIA): abCOFOTHO yIpyroe
1 a0COJIIOTHO HEYNPYroe CTOJIKHOBEHHUS.
Broimonnenue y4eOHBIX 3amaHMi  Ha
QHAIN3  MEXaHWYECKUX  IPOLECCOB
SIBJIGHUH) C UCIIOJIb30BaHUEM 3aKOHOB

COXpaHEHUS B MEXaHHUKE: 3aKOHBI
COXpaHEHHUSI UMIYJbCa M MEXAHUYECKOU
SHEpPruu, CBSI3b paboThI CHJIBI

C UIBMCHCHHUEM MGX&HH‘IGCKOﬁ 3H€pI‘I/II/I
tena. HWcmonb3oBanue IT-texHonorui

npu pabote C JIOIIOJIHUTEIILHBIMU
UCTOYHHMKAMU MH(OPMALUU 110 TEME, UX
KPUTHYECKUI aHamus U OLICHKA
JIOCTOBEPHOCTH

PA3JIEJI 3. MOJIEKVYJISIPHAA ®U3UKA U TEPMOJIMHAMUKA (49 1)

6. OcHOBBI 15 1 1 OcHOBHBIE  TIOJIOKEHHSI  MOJIeKyJsipHO- | [IpoBenenne wm3mepeHuii mapametpoB | https://urok.lc.ru/li
MOJICKYJIS kunerndeckoir  teopunm  (MKT), wux | rasa, MPOBEACHUE nucciaenoBanuil | brary/physics/fizik
PHOKHMHET onbiITHOe  oOocHoBanuwe.  Jluddysus. | 3aBucumocteit  ¢usndeckux BemmuuH | a_7 11 klassy/mol
NYECKON BpoyHoBckoe  aBmwkeHHe.  XapakTep | U ONBITOB IO MpPOBEpKe MpeiokeHHon | ekulyarnaya fizika
TEOPUHU JIBIDKCHUSI M B3aMMOJICHCTBHSI  YACTHI] | TUMIOTE3bl MPHU M3YYCHHHM yCTaHOBIeHHUs | _1_termodinamika/

BellecTBa. Monenu CTpoeHus Tas3oB,
KUAKOCTEH U TBEPHABIX TeN M OObSICHEHUE
CBOMCTB BEIIECTBA HAa OCHOBE JTUX
Mozener. Macca U pasMepbl  MOJEKYJ
(aTromoB). KonuuecTtBo BEIECTBA.

ITocTosiHHAsS ABorazpo. Tenmosoe

TEIJIOBOTO PABHOBECUSI U U30IPOIECCOB
Bra3zax. PemeHne pacu€THbIX 3ama4
C IBHO 3aJlaHHOM U HESIBHO 3aJaHHOMI
buznIecKoit MOIENBIO
C HCIOJIb30BAHUEM OCHOBHEIX 3aKOHOB
u GOpMYyST  MOJICKYJSIpHOW  (PU3HKH.

gazovye zakony/4
042.phd

https://urok.1c.ru/li
brary/physics/fizik
a 7 11 klassy/mol




paBHOBecue. TemmepaTrypa U crocoObl eé
usmepenus. lkana remneparyp Llenbcus.
Mogenr upeampHoro raza B MKT:
YacTULIBI Ta3a JBMKYTCS XaOTHUYECKHU U HE

B3aMMOJICHCTBYIOT apyT C IPyTOM.

l'azoBbIe 3aKOHBL. YpaBHeHue
MenneneeBa—Kmaneitpona. AOGcomoTHas
MIIepaTypa (mkana TEeMIIepaTyp
KenbBuHa). 3akoH JanbToHA.
H3onponecchl B UJI€ATIbHOM rase
C TIOCTOSIHHBIM ~ KOJIMYECTBOM  BEILECTBA.
I'paduueckoe IpeCcTaBIeHNe
U30IPOIIECCOB: U30TEpMa,  M30X0pa,

n3o0apa. CBs3p MEXIy JaBICHHEM
U CpeaHen KMHETUYECKON  3HEeprueu
MOCTYNATENFHOTO TEIUIOBOTO JIBUKECHHUS
MOJIEKYJ MJ€aJbHOro ra3a (OCHOBHOE
ypaBHenne MKT unneansHoro rasa). Cessb

a0COJTIOTHOM TEeMITepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO CpeIHEen
KMHETUYECKON SHeprueu

MOCTYIMATENbHOTO TEIJIOBOTO ABUXKEHUS €€
YACTHIL

Pemenue KauyeCTBEHHBIX 3ajad,
TpeOYIOUMX MPUMEHEHHUs 3HAHWHA 110
MOJIEKYJIsApHON  (u3uke. OOBsSCHEHHE
OCHOBHBIX MPUHIUIIOB necTBus
TEXHUYECKUX YCTPOICTB
U TEXHOJIOTMYECKHX IPOLIECCOB, TaKHUX
KaK: TepMOMETp, OapoMeTp, MOoJIydeHHe
HAaHOMAaTEPHAJIOB. Omnpenenenue
YCJIOBUN MPUMEHUMOCTH

Mojeneil pU3NIecKuX Tell U MPOLECCOB
(sBeHUI): MOIeIel Ta3a, KUJIKOCTH

U TBEPJOro (KpUCTAIIIMYECKOI0) Tea,
UJabHOTO rasa.

BrinonHenue yueOHbIX 3aJaHH HA
aHaJIM3 TETJIOBBIX MPOIIECCOB (SBJIICHUIA )

C HCIIOIb30BaHUEM OCHOBHBIX
MOJIOKEHUH MKT U 3aKOHOB
MOJIEKYJIAPHOMN

(bu3KKH: CBSI3b JaBJICHUS UCATBHOTO
raza €0  CpelHed  KHUHETUYECKOHN
SHeprueu

TEIUIOBOTO IBM)KEHUS U KOHLIEHTpalen
€ro MOJIEKYJI, CBSI3b TEMIIEPaTyphl
BEILIECTBA CO CPEAHEN KUHETUUECKON
SHEPIHel TEMIOBOIO JBUKEHUS €ro
YacTHIL, CBA3b ABJICHUS UJI€ATBHOIO
rasa ¢ KOHIIEHTpaluuen MOJIEKYJI U €ro
TEMIIEpaTypoH, ypaBHEHHE
MenpaeneeBa—Kiianeiipona

ekulyarnaya fizika
_i_termodinamika/
gazovye_zakony/4

055.phd

Tepmonuu
aMuKa.
Tennopwie
MaITHHEI
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Tepmonunamuueckass  (T[])  cucrema.
3aganue BHemHMX yciuoBuil g T]
CUCTEMBI. Buemnne Y BHYTpPEHHUE
napametpbl. [lapametpsl T/l cucteMbl kak

HN3mepenne yaenbHOM TEMIOEMKOCTH
BEIIIECTBA, MPOBEJICHNUE HCCIEI0BaHUN
3aBUCUMOCTEH  (DU3MYECKHX  BEIHYUH
Y ONBITOB IO MPOBEPKE MPEI0KEHHOU

https://urok.1c.ru/li
brary/physics/fizik
a_7 11 klassy/mol
ekulyarnaya fizika




cpenHue 3HAYEHHUS BEJINYMH,
ONMCHIBAIOIIUX €€ HA MUKPOCKOIIMYECKOM
YPOBHE. Hynesoe HayaJo
TEPMOANHAMUKHU. CamMonpoun3BobHast
penakcauust TJ[ cHCTEMBI K TEMJIOBOMY
paBHOBecH0. Mozenb HUACAIBHOIO Trasa
B TEPMOJIMHAMHUKE — CUCTEMA YPaBHEHUN:
ypaBHeHue  Kilanelipona—Menpaeneesa
Y BBIPDAKEHHUE [JI BHYTPEHHEM SHEpPIrUH.
VYcenoBuss NPUMEHMMOCTH 3TOM  MOJENH:
HU3Kas KOHIIEHTPALMS YAaCTHILl, BBICOKHE
TEMIEPATYPHI. BripaxxeHue TUISL
BHYTPEHHEH  DHEPrUM  OJHOATOMHOIO
uaeanpHoro  rasa. KBasucraruueckue
Y HECTAaTUYECKUE MIPOLIECCHI.
OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Beruncnenne  paborsl 1o rpaduky
nporecca Ha pV-nuarpamme.
Temonepenadya kak crnoco0 H3MEHEHUs
BHyTpeHHel sHeprun TJ[ cucremsr 6e3
COBEPILECHUS paboThLI. KonBeknus,
TEIJIONPOBOAHOCTD, U3ITyYECHHE.
KomnuectBo  temnotsl.  TemnoéMkocTh
Tela. VY nensHas u MOJIsIpHAas
TEIJIOEMKOCTH  BellecTBa. Y JelbHas
TEIJIOTa CropaHus TolummMBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIIoNepeaaye.
[TonstTne 00 anuabaTHOM mpoIiecce.
ITepBbiii 3aKOH TEPMOJIMHAMUKH.
Buyrpennss sneprus. KoandecTBo 1ioTsl
u pabota KaK MepBI WU3MEHEHUS
BHyTpeHHeN dHepruu TJ[  cucTeMsl.
Btopoli 3aKkOH TEpMOAWMHAMHKU  JJIA

THIOTE3bl TPH WM3YyYCHHH IPOIECCOB
TeruiooOMeHa | afuabaTHOTo TMpoliecca.

emieHue  pacuy€THBIX  3aJad  C SBHO
3aJJaHHON U HESIBHO 3aJaHHOU
buznIecKoit MOJEBIO
C HCIOJIb30BAHUEM OCHOBHEIX 3aKOHOB
u GopMyaT  MOJIGKYJISApHOH  (DHU3UKH
U TEPMOAUHAMUKH. Pemtenue
KaueCTBEHHBIX  3a7ad,  TPeOyromImX

MPUMEHEHUS 3HAHUK 10 MOJIEKYJISIPHOM
busuke u TepmoauHamMuke. OOBsICHEHHE

OCHOBHBIX IIPUHLIAIIOB JeicTBUs
TEXHUYECKHUX YCTPOICTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB, TaKHX
KaK:  XOJOIWIbHHMK,  KOHAMIIUOHED,
JU3EIbHBIN U KapOIOpaTOpHBII
JBUTATENH, napoBas TypOuHa,
IIOJIyUEHUE CBEPXHM3KUX TEMIEparyp,
YTUIU3ALUS ~ «TEIUIOBBIX»  OTXOJOB

C UCIIOJIb30BAaHUEM TEIUIOBOIO Hacoca,
YTUIIU3alUs OMOOPTraHUYECKOTO TOILINBA
IS BBIPA0OTKH «TEILJIOBON)
Y BJIEKTPUYECKOM 3HEpPruu. BrinonHeHue
yueOHBIX 3aJaHW HA aHAIU3 TEIUIOBBIX
MIPOIIECCOB (SIBJICHHI ) C UCIIOIB30BAaHUEM
ocHOBHBIX moJyioxkeHnit MKT u 3aKoHOB

MOJICKYJIIPHOMN buzuKn "
TEPMOJUHAMUKH: IIEPBBII 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXPaHEHUs
SHECPTrUun B TCIIJIOBBIX mnmporneccax.
Ucnonp3oBanne IT-trexHomoruit  mpu
pa60Te C AOIIOJIHUTCIBbHBIMHA

HCTOYHHUKaMU I/IH(l)OpMaI_[I/II/I 10 TEME, UX

_1_termodinamika/
gazovye zakony/4

066.phd




PaBHOBECHBIX ITPOLIECCOB: Yepe3 3aJaHHOE
paBHOBecHOe coctosHue TJ[ cucremsl
MPOXOAUT €MHCTBEHHAs anuabara.
AbcomoTHas TeMnepartypa. Bropoii 3akoH
TEPMOJMHAMUKH 11  HEPAaBHOBECHBIX
IIPOLIECCOB: HEBO3MOKHO nepeaarhb
TEIJIOTY OT 00JIee XOJIOTHOTO Tea K 6osee
Harperomy 6e3 xommneHcauuu (Kmaysuyc).
HeoOpatuMoCcTh MNPUPOTHBIX MPOIECCOB.
[IpyHUMIIBI AEUCTBHUS TEIUIOBBIX MAILKH.
KIIJI. Makcumanenoe 3Hauenue KIIJI.
Hukn KapHo. Dxonoruueckue acreKkThl
WCIIOJIb30BAaHUSI TEIUIOBBIX  JIBUraTENei.
TennoBoe  3arpsi3HEHUE  OKpY’Kaloleu
cpeJibl

KPUTHYECKUIA aHanm3 U OLIEHKa
JIOCTOBEPHOCTH.  AHaJIW3 U OLIEHKa
MOCNEACTBUM HCIOIb30BaHUS TEIUIOBBIX
I[BHFaTeHeﬁ U TCIIJIOBOI'O0  3arpsA3HCHUA

OKpYKaroleun cpenbl C IIO3UIHNH
9KOJIOTHYCCKOM 0e30I1acCHOCTH;
IIPEJICTaBICHHMA 0 paroHaILHOM

MPUPOIONONB30BaHUU (B Tpoiiecce
MOJTOTOBKH COOOILEHUM, BBIIOJIHEHHUI
IPYIIOBBIX POEKTOB)

ArperatH
ble
COCTOSTHUS
BEIICCTRA.
®azoBbie
Mepexoabl

14

[TapoobpazoBanue 1 KOHJICHCAIIHS.
Ucnapenue u kuneHue. Y ieabHasi TEIioTa
napooOpa3oBaHusl. Hacwpimennsie

U HeHachblllleHHble mapbl. KauecTBeHHas
3aBUCUMOCTh  IUIOTHOCTH U JAaBJICHUS
HACBIIIEHHOT'O Iapa OT TeMIIepaTyphl, UX
HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TEeMIEPaTypbl
KUIEHUST OT  JaBJCHUS B KUIAKOCTH.
Bnaxxnocts Bo3gyxa. AOcomoTHas u
OTHOCHUTEJIbHAS BIAXKHOCTh. TBEPIOE TETO.
Kpucrannuueckue u amopdubie — Tena.
AHM30TpONIUSL ~ CBOMCTB  KPHCTAJLJIOB.
[InaBrnenune u Kpuctamum3amus. Y AejbHas
TeIoTa TJIABJICHUSI. Cybnumarus.
Hedbopmaruu TBEpOTO Tena. PacTsmkeHue
u ckarue. Casur. Monyne HOura. Ilpenen
YIPYTUX nedhopmaruii. TemnnoBoe

HaGmronenne CBOWCTB — HACHIIIEHHBIX
napos, NPOBE/ICHUE KOCBEHHBIX
U3MEpEHUl  aOCONIOTHOW  BIIAXKHOCTHU
BO3/1yXa, 03 PuIMeHTa moBepXHOCTHOTO
HaTsDKeHus, Mmoayns HOnra. Pemienue
pacu€THBIX 3ama4 C SBHO  3a/IaHHOU
Y HESIBHO 3aIaHHOM busnueckoi
MOJIENTBIO0 € MCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB M (OpMyNnT  MOJIEKYJISIpHOM
Gu3uKM W TepMOAMHAMUKU. PemieHue
KaueCTBEHHBIX  3a1a4,  TPeOyrommx
MIPUMEHEHUS 3HAHUW TI0 MOJIEKYJISIPHOM
¢usuke u repmoauHamuke. OObsICHEHUE

OCHOBHBIX MPUHLIUIIOB CTpOECHUS
KUJTKUX KpPHUCTAIIJIOB, MOJTYYeHUS
COBPEMEHHBIX MaTepuaoB.

OrnpenenieHne ycnoBUW NPUMEHHUMOCTH
Mozeneld (DU3NYECKUX TeJI U MPOIECCOB

https://urok.1c.ru/li
brary/physics/fizik
a_7 11 klassy/mol
ekulyarnaya fizika
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pacIIUpeHne JKUIKOCTEH | TBEPIBIX Tel,
00bEMHOE M JIMHEHHOE. AHTapMOHH3M
TEIUIOBBIX KOJICOAHWH YacTHI[ BEIIECTBa
KaK MPUYHMHA TEIUIOBOTO PACIIUPEHHS Tell

(sBneHUi): Mojened Tasza, JKHUIKOCTH
U TBEPAOro (KpUCTAJUIMYECKOT0) TENa,
UJeaTbHOTO Ta3a. BeimonmHeHne yaeOHbIX
3aJaHuH Ha aHau3 TEIUIOBBIX

(Ha Ka4ueCTBEHHOM YPOBHE). | MPOIECCOB (SIBJICHUH) C UCTIOJIb30BAaHUEM
[IpeoOpazoBanne dHepruu B (a30BbIX | OCHOBHEIX mojoxeHuii MKT u 3akoHOB
nepexonax. YpaBHeHue TEIJIOBOTO | MOJIEKYJIAPHOU bu3uKn
Oanmanca. [loBepXHOCTHOE HaTSDKEHHE. | U TEPMOJMHAMUKU:  CBSA3b  JIABJICHUS
Koaddumuent MOBEPXHOCTHOTO | UJICAJTLHOTO  Ta3a  C KOHIEHTpaIuei
HaTsDKeHMs.  KanwuisipHble  SBJIGHUS. | MOJIEKYII U €ro TEMIEPATYPO,
[aBnenue noJ, WCKPUBJICHHOW | ypaBHeHHe MenaeneeBa—Knanelipona,
[IOBEPXHOCTBIO KUJIKOCTH NepBbI 3aKOH TepMoauHaMHuKu. Pabora
B Ipynmnax mnpu OOCYKIEHUU BOIPOCOB
MEKIIPEIMETHOTO XapakTepa (Harmpumep,
no TemMe «TemnooOMeH B IKHUBOU
IPUPOJIEN)

PA3JIEJI 4. DJIEKTPOAMHAMUMKA (54 u)

9. Onextpuu | 24 1 0 Onextpuzamuss Ten ue€ mnpossineHus. | [IpoBenenne KocBeHHBIX — u3Mepenuit | https://urok.lc.ru/li
ecKoe OnekTpuueckuii  3apsn.  J[Ba  BWaa | M ONMBITOB 1O TPOBEpPKE MpemiokeHHou | brary/physics/fizik
nojue IIEKTPUYECKUX 3apsioB. [IpOBOAHMKH, | TUIIOTE3BI npu uzyuennu | a_7 11 klassy/ele

JUAJIEKTPUKH Y TIOJIYIIPOBOJTHUKH. | B3aMMOJICUCTBUSL  3apsDKeHHBIX  Ten, | ktrostatika/4117.ph
DONeMEHTapHBIM  3JEKTPUYECKUM  3apsii. | 3apsaa KOH/IeHcarTopa, | d
3aKOH  COXpaHEHHs]  BJEKTPUUYECKOTO | MOCIEeA0BaTEIbHOIO COETMHEHUS
3apsja. Bsaumoneiicteue 3apsA70B. | KOHJIEHCATOpoB. PerieHne pacy€THbBIX
Toueunsie 3apsiapl. 3akoH  KynoHa. | 3amad ¢ IBHO ~ 3aJJaHHOM M HESIBHO
Onekrpuueckoe mnoine. Ero pelictBue Ha | 3aJaHHON du3nueckoit MOJENBIO
aNeKTpuyeckue 3apsabl. Hanpsxk€HHOCTH | ¢ MCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
anekTpuyeckoro mnoiis. IlpoOHelid 3apsa. | U popmMyn 3neKkTpocTaTukH. Pernenue
JIuHuM HAOpPSDKEHHOCTU DBJIEKTPUYECKOTO | KAUECTBEHHBIX  3a1ad,  TpeOyromMx
noisisi. OHOPOAHOE BJIEKTPUUECKOE I0JIE. | IPUMEHEHHUS 3HAHUU 1o
[ToTeHMaTbHOCTh  3IEKTPOCTATUYECKOTO | 3NeKTpocTaTuke. OOBsICHEHHE OCHOBHBIX
HOJIS. Paznocth MIOTEHLIMAJIOB | IPUHIUIIOB  ACHCTBHSI ~ TEXHUYECKUX

u Hanpspkenue. lloTeHnumanbHas SHEPrus | yCTPONUCTB 1 TEXHOJIOTMYECKUX




3apsfa B DJEKTPOCTaTUYECKOM  IIOJIE.
[ToTrenuuan 3IEKTPOCTATUYECKOTO IMOJS.
CBs3p HanpsHKEHHOCTU TOJS U Pa3HOCTH
MOTEHIIMATIOB JIJIsl  3JEKTPOCTATUYECKOIrO

[1OJIA (kak OJTHOPOJTHOTO, TaK
Y HEOJTHOPOJIHOTO). [TpuHIIMI
CYMEPIIO3UITUN  DJIEKTPUUYCCKUX  TOJICH.
[Tone TOYEYHOTO 3apsja. [Tone

paBHOMepHO 3apspkeHHON cdeprl. [lome
pPaBHOMEpPHO 3apsDKEHHOTO M0 00BEMY
mapa. I[lore paBHOMEpPHO 3apsiKEHHOU
0ecKoHeuHO! MIocKocTH. KapTuHbl TUHMIMA
HaIpPsKEHHOCTH 3TUX rnoseun
Y SKBUMOTEHIMAIBHBIX MMOBEPXHOCTEH.
[IpoBOTHUKY B 3EKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHUS 3apsI0B.
Jusnextpuku B 3JIEKTPOCTATHYECKOM
nosie. JudnexkTpuyeckass MPOHHUIIAEMOCTb
BEIIECTBA. Kounencaro p.
DNEKTPOEMKOCTD KOHJIEHCATOopA.
DIEKTPOEMKOCTD INIOCKOIO KOHAEHCATOpa.
[TapamnensHoe COEIMHEHHE
KOHJIEHCAaTOPOB. [TocnenoBarensHOE
COCIMHEHUE KOHJIEHCATOPOB. HEPTHUs
3apsKEHHOI0  KOHJIeHcaTopa. /J[BmkeHue
3apsDKEHHOM  YacTHUIbl B OJHOPOJHOM
JJIEKTPUYECKOM MOJIE

NPOIIECCOB, TaKWX Kak: D3JIEKTPOCKOII,
DIIEKTPOMETP, AIIEKTPOCTATUYECKAS
3aluTa, 3a3eMIICHHE DIIEKTPOIPHUOOPOB,
KOHJICHCATOPHI, TeHepatop BaH e
['paada. Omnpenenenue YCIIOBUMA
OPUMEHUMOCTH Mojenel (U3NYECKUX
TEJ: TOYEUHBIA 3apsij, OTHOPOIHOE
DIIEKTPUYECKOE  TMoje.  BwimonHeHue

y4eOHBIX 3aJaHuNi Ha a”HaAIIN3
ANEKTPUUECKUX MPOIECCOB(SIBIICHUT)
C HCIIOIL30BaHUEM OCHOBHBIX
MMOJI0KEHUH U 3aKOHOB

ANEKTPOAUHAMUKH: 3aKOH COXPaHEHUs
AJIEKTPUYECKOTro 3apsia, 3akoH KysoHa,
MOTEHLUATBHOCTh 3JIEKTPOCTATHUECKOTO
noJts, IPUHLINII CyINEpHO3ULNH
BJIEKTpUYECKUX Tojel. Vcnons3oBaHue
IT-TexHoMOTHiA npu pabote
C IONIOJTHUTENIbHBIMU MCTOYHUKAMU
UHpOpPMALIUU IO TeMe, UX KPUTHUECKUH
aHaJIU3 U OIIEHKA JOCTOBEPHOCTHU

10.

ITocTosa
BIH
AIEKTpUYEC
CKHH TOK

24

Cmina Ttoka. IlocTosSHHBIN TOK.YClIOBHA
CYIIIECTBOBAHUSA IIOCTOSIHHOTO
ANEKTPUUECKOTO ToKa. MCTOuHMKHM TOKAa.
Hanpspkenune U u OJIC E. 3akon Oma st
ydacTka LEIN. DneKTpuuecKkoe
CONIPOTHUBIICHHUE. 3aBUCHUMOCTh

[IpoBeneHue npsIMBIX U3MEPEHUM CHIIBI
TOKa Y HaIpSOKEHUS, KOCBEHHBIX
M3MEPEHUI YIEIBbHOIO CONPOTHBIIECHHUS,
OJIC ¥ BHYTPEHHEr0 CONPOTUBIICHUS
HMCTOYHHKA TOKa, IIPOBEJICHUE
HCCIEIOBaHUN 3aBUCHUMOCTEN

https://urok.1c.ru/li
brary/physics/fizik
a_7 11 _klassy/pos
toyannyy tok/4158
.phd




CONPOTHUBIICHUSA OJTHOPOJTHOTO
MPOBOJIHMKA OT €ro JJIMHBI U IUIOLIAAN
MONIEPEYHOI O CEYCHMUS. VY nenbHoe
COINPOTHBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, MapajuieIbHOE,
CMEIIAaHHOE COEIMHEHUE IPOBOJIHUKOB.
Pacuér pa3BETBIEHHBIX BIEKTPUUYECKUX
neneid. [IpaBuna Kupxroga. Pabora
3JIEKTPUYECKOr0 TOKa. 3akoH JKoyis—
Jlennia. MoUIHOCTE 3JEKTPUUECKOTO TOKA.
TennoBass MOILIHOCTH, BBIAEIsAEMas Ha

pe3ucrope. O/C U BHYTpEHHEE
COMPOTHUBIIEHUE HCTOYHUKA TOKA. 3aKOH
OmMma JUISL MTOJTHOM (3aMKHYTOM)
BIIEKTPUYECKOU LEIH. MontHocTh

UCTOYHMKA Toka. KOpoTkoe 3aMblKaHHE.
KoHneHncaTop B enu mocTOSSHHOTO TOKa

¢u3nyecKuXx BEIUYUH U OMBITOB IO
MIPOBEPKE MPEATIOKEHHONU TUTIOTE3bI PU
U3YYEHUU Lened MOCTOSHHOTO TOKa.

Pemienne pacy€THBIX 3a7a4 € SBHO
3aJaHHOU 1 HESIBHO 3aJaHHOU
duznueckoit MOJIETIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U QOpMYyNl TOCTOSHHOTO TOKa. Pacuér
Pa3BETBIEHHBIX SJIEKTPUUECKUX IEneil.
[IpaBuna Kupxroda. Pabora
3JIEKTPUYECKOr0 TOKA. 3aKoH J[oyms—
Jlenna. MoIHOCTE  3JEKTPUYECKOTO
ToKa. TernaoBas MOIIHOCTb, BblAesseMas

Ha pesuctope. OJIC u BHyTpeHHee
COMPOTHUBIIEHUE MCTOYHHMKA TOKA. 3aKOH
Oma  mus MTOJTHOM (3aMKHYTOM)
BIIEKTPUYECKOU IICIH. MomiHocTb

UCTOYHUKA TOKa. KopoTkoe 3aMbIKaHHUE.
KoHzieHcaTop B ey MOCTOSHHOIO TOKa
Pemenune KaueCTBEHHBIX 3azad,
TpeOyrommx IIPUMEHEHUS 3HAHUI
Y 3aKOHOB IIOCTOSIHHOTO TOKa.
OObsiICHEHHE  OCHOBHBIX  IPHHIIMIIOB
JEUCTBUSL  TEXHUYECKUX  YCTPOMUCTB,
TakKMX Kak: aMIlepMeTp, BOJBTMETP,
peocrar, CYETUHK JJIIEKTPUYECKON
SHEPIUH. Beinonnenue y4eOHBIX
3aJlaHuil  Ha aHajiu3 DJIEKTPUYECKHUX
MIPOIIECCOB (SIBJICHHI ) C UCIIOIB30BAHUEM
OCHOBHBIX I0JIOKEHUI Y 3aKOHOB
3JIEKTPOJMHAMMKHN: 3aKkoHbl Oma JuIs
y4acTKa  Lelu " s 3aMKHYTOM
AJIEKTPUYECKON 1ENH, 3aKOoH JIKoyms—




Jlenma. Pabora  Brpymmax — mpu
00CyX/IeHUN BOIIPOCOB
MEXIPEAMETHOTO XapakTepa (Harpumep,
no TteMe «DIEKTPUYECKHE SIBICHUS
B IIPUPOJIE»)

11. Toxu 6 0 (0 DnexTpuyeckas MpoBOAUMOCTh [IpoBeneHne KOCBEHHBIX U3MEPEHUN https://urok.1c.ru/li
B pa3Iu4H Pa3JIMYHBIX BELIECTB. DIEKTPOHHAS Y UCCJICIOBAaHMM 3aBUCUMOCTEN Mexay | brary/physics/fizik
BIX Cpefax IIPOBOAMMOCTD TBEPBIX METAILIOB. (GU3NUECKUMU BETUUNHAMH TIPH a_7_11 klassy/ele

3aBUCHUMOCTb CONPOTUBIICHUS METAJLIOB M3Y4YEHUH TIPOIIECCOB MPOTCKAHUS ktrostatika/4121.ph
oT Temrieparypsl. CBEpXIpPOBOIUMOCTb. 3IIEKTPUYECKOTO TOKA B MeTajlIax, d
[TpoBeneHne KOCBEHHBIX U3MEPEHUI IEKTPOIUTAX U MOJIYIPOBOJIHUKAX.

Y UCCIIEIOBAHUM 3aBUCUMOCTEN MEKIY Pemenne pac4€THBIX 3a1a4 C IBHO
bu3nYeCKUMHU BEeIMUMHAMU MPU U3YUYECHUU | 3aJJaHHON U HESIBHO 3aJIaHHOM
IPOIIECCOB NMPOTEKAHUS IEKTPUIECKOTO ¢du3nUecKoil MOIeNIbIO

TOKa B METaJUIax, JEKTPOIUTaX C UCIOJIb30BaHUEM 3aKOHOMEPHOCTEMN

U TOJIYTIPOBOAHUKAX. DIIEKTPUUYECKHH TOK | MOCTOSITHHOTO TOKA B Pa3IMYHBIX Cpeax.
B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX Pemenue kauecTBEHHBIX 3a/ady,

ny4koB. [TomynpoBonuuku. CoOCTBeHHass | TPeOYIOUIMX NPUMEHEHHUS

U TIpUMECHasi IPOBOJAUMOCTb 3aKOHOMEPHOCTEH MOCTOSHHOTO TOKA
HOJIYpOBOIHUKOB. CBOMCTBA p—n- B pa3NU4HBIX cpenax. OObsicHeHHe
nepexona. [loaynpoBoaHHKOBBIE OCHOBHBIX IPUHIIUIIOB AEHCTBUS
npuOOpBI. DIEKTPUUECKHIA TOK TEXHUYECKUX YCTPOMCTB, TAKUX KAK:

B DJIEKTPOJIUTAX. DIEKTPOIUTHYECKAS ra3zopaspsIHble JaMIIbl, 3JIEKTPOHHO-
JUCCOIMALUS. DIIEKTPONIN3. 3aKOHBI JTydeBas TpyOKa, IOITYIPOBOTHUKOBBIE
®dapanest 1151 JIEKTPOIU3A. MPUOOPHKI: U0, TPAH3UCTOP, GOTOINO,
DJEeKTpUYEeCKUN TOK B ra3ax. CBETOAMO/; TaJIbBAaHHKA,
CamocCTOsTeIbHBIN 1 HECAMOCTOSTEIBHBIN | paQHUpPOBaHUE ME/IH, BBITIJIAaBKA
pas3psn. Pasnuunbie TUIIBI QIIOMUHUS, 3JIEKTPOHHAS! MUKPOCKOITHS
CaMOCTOSITENILHOTO pa3psaa. MonHus.

ILnazma

OUBMYECKUH ITPAKTUKYM (16 u)

12. ®usznueck | 16 0 16 | Crioco6b1 u3mMepeHus Hu3nIecKux [IpoBeneHNE KOCBEHHBIX U3MEPEHUN
ui BEJIMYMH C HCIOJIb30BAaHUEM aHAJIOTOBBIX | du3nyeckux BenuynH. Hampumep:




MPAKTUKY
M

1 TU(DPOBBIX U3MEPHUTEILHBIX MPUOOPOB
Y KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEINbHBIE
MOTPEIIHOCTH U3MEPEHUN (PUINIECKUX
BesIMUUH. OIEHKA TPaHUI] TOTPEIIHOCTEM.
[TpoBeneHue KOCBEHHBIX U3MEPEHUH,
WCCJICI0BAaHMI 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH, TIPOBEPKA MPEI0KEHHBIX
rumnoTe3 (BbIOOp U3 paboT, ONMMCAHHBIX

B TEMAaTUYECKUX pa3jenax «Y4eHU4eCKUun
AKCTIEPUMEHT, JTA0OpaTOPHBIE PadOTHI,
IPAKTUKYM»)

yCKOpeHUsi CBOOOIHOTO Na/IeHuUs,
paboThI CUJIBI, YACTHHOMN TEIIIOEMKOCTH,
moayns FOHra, ynensHOrOo
COMNPOTHUBIICHUS MaTepuasia MpOBOAHUKA,
3apsJ]1a OTHOBAJIEHTHOI'O MOHA U T. II.
[IpoBenenue uccnenoBaHui
3aBHCUMOCTEHN MeXIy HU3NUECKUMHU
BenuunHamMu. Hanmpumep: 3aBucuMocTu
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €r0 MapaMeTpOB;
3aBUCUMOCTH CHJI YIPYT'OCTH,
BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmanuu;
MCCJIEI0BAHKE MPOIECCa OCTHIBAHUS
BEIIECTBA; 3aBUCUMOCTH ITOJIE3HOMN
MOIIIHOCTH UCTOYHHKA TOKA OT CHUJIbI
TOKQ; CHSTHE BOJIbT-aMIIEPHOM
XapaKTEePUCTUKU JUO/A U T. TI.
[IpoBeneHue ONBITOB MO MPOBEPKE
npeaioKeHHbIX Tunore3. Hanpumep:
TUIIOTE3bI O MPSAMOUN MPOMOPIUOHATIBHON
3aBUCUMOCTHU MEXIY JaTbHOCTBIO
NOJIETA ¥ HAYAJIbHOUM CKOPOCTBIO TENA;

0 HE3aBUCHUMOCTH BPEMEHH JIBHXKCHHUS
Opycka Mo HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MACChI;
IIPOBEPKA 3aKOHOB JIJIS1 U30ITPOLIECCOB

B raze u T. . CoOIr0IeHNe TIPaBHIT
0e30MacHOro Tpy/ia Mpu MPOoBeIECHUN
MpaKkTUKyMa

IToTOpenue, 109y

13.

IToBTOpEeH
ue

10

O00011eHUE U CUCTEMATU3 AL
COJICpKAHMUS Pa3/IEIOB Kypca

Hanwucanue scce o ponu pusnku
B pa3NWYHBIX chepax AesTeIbHOCTH




«Mexanukay, «MonekynsapHas pu3uka 4yeJIoBeKa. BeImoHeHne yaeOHbIX

U TEPMOJIMHAMUKAY, « DNEKTPOAMHAMUKAY, | 3aJJaHU HHTETPUPOBAHHOIO XapaKTepa,
JEMOHCTPHUPYIOIINX OCBOEHHNE OCHOBHBIX
MOHSITHA, (PU3UUECKUX BEITUINH

Y 3aKOHOB Kypca ¢u3uku 10 kacca.
Peuienne kauecTBEHHBIX 3a/1a4, B TOM
YHClie UHTETPUPOBAHHOTO

U MEXIPEIMETHOIO XapaKkrepa.
Pemenue pacuéTHbIX 3a7a4 C SIBHO
3aJJaHHOM U HESIBHO 3aJlaHHOM
(bU3UIECKON MOJIETBIO, TPEOYIOMNX
MPUMEHEHHUS 3HAaHUHN U3 Pa3HbIX
pa3zeNnoB MIKOJBLHOTO Kypca GU3UKH,

a TaK)K€ MHTErPALlMK 3HAHUN U3 IPYTUX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. Pabota B rpymnme mo
BBINIOJTHEHHUIO MPOEKTHBIX paboT




11 kiaace

Ne
n/
n

Tema

Bcero

yacoB

KP

1P

IIporpamMmmHoe coaep:kaHue

OcHOBHbBIE BU/IBI 1eSITeIbHOCTH
00yJarouuxcs

JIeKTPOHHBIE (U (POBHIE
oOpa3oBaTe/ibHbIE pecypchbl)

PA3JIEJI 4. SJIEKTPOAMHAMUKA (27 u)

14.

MarautHOo
€ moJjie

14

0

1

BsaumogeiicTBue
MarHuTOB Y TIPOBOJTHUKOB
C TOKOM. MarHutHoe  moIe.
BekTtop MarHMUTHONM MHIYKLHH.
[TpunImn CyNEPHO3UIIUU
MAarHUTHBIX  nosie.  JIuHum
MarHuTHON MHIYKIUU.
MarnutHOEe 1OJ€ NPOBOJHUKA
C TOKOM (TpSIMOTO TPOBOJHHUKA,
KAaTyIIKH M KPYrOBOTO BUTKA).
OnbiT Opcrena. Cunma Ammepa,

IIOCTOSAHHBIX

e€  HalpaBI€HUE U MOJYIIb.
Cuna Jlopenua, e€ HampaBiieHHE
A MOAYJIb. JIBuxeHuUe
3apsKEHHOU YACTHUIIBI
B OZHOPOJHOM MarHuTHOM

nmone. Pabora cuner JlopeHa.
MarauTHoe IIOjJi€ B BEIIIECTBE.
®deppo- MarHeTWKu, Mapa- |
ANaMarHeTukKu

[IpoBenenue KOCBEHHBIX
U3MEPECHUI CUJIBI Awmriepa,
MPOBEJICHUE HCCIIETOBAHUS
3aBUCHUMOCTEN MEXIY
bu3nIecKuMu BEJINYMHAMH
1 OIIBITOB 1o MIPOBEPKE
MPEJIOKEHHON TUIOTE3bl  TPHU
W3Y4YEHUU JEUCTBUS MOCTOSHHOTO
MarHura  Ha paMKy  C TOKOM,
B3aMMO/ICHCTBHS MIPOBOJIHUKA
C MarHUTHBIM ITOJIEM.
Omnpenenenue yCIIOBUI
MIPUMEHUMOCTH MO

OJIHOPOJIHOTO MAarHUTHOTO MOJIs.
Onpenenenne HaIpaBJICHUSA
WHIYKIUA ~ MarHUTHOTO  TOJs
MPOBOJIHUKA  C TOKOM,  CHJIBI
AmMrmepa U CUJIBI JlopeHna.
Pemenne pacu€THBIX 3a1a4
C SIBHO 3aJaHHOMI Y1 HESIBHO
3aIaHHON (PU3MYECKON MOJCIIBIO

C HCIOIb30BAaHUEM OCHOBHEIX
3aKOHOB W GOpMYJ TI0 TeMe
«MarautHoe ToJie». Pemenue
KauyeCTBECHHBIX 3ajad,

https://urok.1c.ru/library/physi
cs/fizika 7 11 klassy/magnitn
oe_pole/magnitnoe pole_toka/

4170.phd

https://urok.1c.ru/library/physi
cs/fizika 7 11 klassy/magnitn
oe_pole/magnitnoe pole_toka/

4082.phd




TpeOYIOINX MPUMEHECHHS 3HAHUH
no TeMe «Mar"HuTHOE TOJIEY.

OO0vbscHeHne OCHOBHBIX
NIPUHLIUIIOB JICUCTBUS
TEXHUYECKUX YCTPOMCTB u
TEXHOJOTUIECKIX MIPOIIECCOB,
TaKHX
KaK: TMPUMEHEHHE MOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHuTOB,
TECTEPMYIIbTUMETD,
3JIEKTpOABUTATEND SIKOOH,
YCKOPUTEIH AJIEMEHTaPHBIX
YaCTHII
15. | Dnexrpom | 13 SIBnenue anekTpomarHutHol | [IpoBenaenue ucciaenoBanus | https://urok.1c.ru/library/physi
arHUTHas uHayKud.  [IoTOKk  BEKTOpa | 3aBHCHMOCTEH busmveckux | cs/fizika 7 11 klassy/magnitn
WUHAYKIHS MarHuTHOM  uHAYKuuH. OJJIC | BeMUYMH | ONMBITOB MO TMpoBepke | oe pole/elektromagnitnaya ind
WHIYKIUH. 3aKoH | IpeIOKeHHOW  TumoTe3bl  mpu | uktsiya/4103.phd
ANEKTPOMATHUTHOW  WHAYKIHUH | H3y4YECHUH SIBJICHUS
Q@apanes. BuxpeBoe | anektpomMarauTHOM — MHAYKOMH. | https://urok.lc.ru/library/physi
anektpuueckoe  mone.  Toku | Pemenne — pacuérHbix  3amau | cs/fizika 7 11 klassy/magnitn
®dyko. JJIC wuwHAYKIMU B | C IBHO 3aJaHHOHI W HEsSBHO | oe_pole/magnitnoe pole toka/
IIPOBOJHUKE, ABIDKYyLIeMcs | 3aaHHON (u3nyeckoir Monenbio | 4153.phd

IMOCTYIATCJIbHO B OJHOPOAHOM

MarHuTHOM  moJie.  [IpaBuiio
Jlenna.

WNHIyKTUBHOCTS. Karymka
WHJIYKTUBHOCTHU B Lenu
IIOCTOSIHHOTO  TOKa. fIBieHue
CaMOWHIYKIIUH. QJIC
CaMOMHAYKIUU. OHeprus

MarHMUTHOTO TMOJISI KaTyUIKA C
TOKOM.
DJIEKTPOMArHuTHOE T0JIe

C UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U GOpMYNIT IO TeMe
«DNeKTPOMarHuTHass HMHIYKLUS».
Pemenune xauecTBEHHBIX 3ajad,
TpeOYIOLINX NMPUMEHEHHs 3HAaHUH
no TemMe «OJIEeKTpOMarHuTHas
UHIYKLHSI. OOnbsicHeHHE
OCHOBHBIX HPUHIUIIOB JIeHCTBUA
TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX  IPOLIECCOB,
TaKUX Kak: MHIYKIIMOHHAs IeYb,




COJICHOU, 3aluTa OT
3JIEKTPU3ALMH TN IPHU JBUKEHUU
B MarHuTHOM noie 3emiau. PaboTa
B Tpynnax npu o0CyXJIeHUU

PA3ENS. KOJIEBAHWA N BOJIHbI, 60

16. | Mexannue | 10 0
CKHE
KoJIeOaH!
S

KonebarenpHas cHCTEMa.
CBo0OOIHbBIE KOJIEOAHHUSL.
I"apmonnueckue KOJIcOaHMsI.
Kunemarnueckoe

W TMHAMHYECKOE OITHCAHHE.
DHepreTuvecKoe OIIMCaHHUE
(3aKkoH COXpaHEHUS
MEXAHUYECKOU SHEPTHUH).
BriBon TUHAMHYECKOTO
OIUCAHMS TapMOHHYECKHUX
KoseOaHuii n3 X
HEPrEeTHYECKOTO

M KHHEMAaTUYECKOr0 OIHCAaHUA.
Ammuntyna u ¢aza KojeOaHHi.
CBsi3p aMIUIATYABI KOJIeOaHUH
HCXOTHOM BEJIMYMHBI
C aMIUTMTyJaMu KoyieOaHuii eé
CKOPOCTH U ycKopeHus. Ilepuon
W yactota Kosnebanmii. [lepmon
MaJIbIX CBOOOIHBIX KOJ€OaHUMH

MaTEeMaTHYeCKOro  MasTHHKA.
[Tepron cBOOOAHBIX KOJIEOAHMI
MPYXUHHOTO MasiTHUKA.
IlonsTne 0 3aTyXaroLUX
KoJIeOaHUsX. Breinyxaennbie
KoJIeOaHus. Pe3onanc.

Pe3zonancHas kpuBas. BiusHue
3aTyxaHusi Ha BHUJI PE30HAHCHOU

[IpoBenenue KOCBEHHBIX
WU3MEPEHHUI, HUCCIEN0BAHUS
3aBUCHUMOCTEN MEXKIY
buznuecKkuMu BEJINYMHAMH
1 OTIBITOB 10 MpOBEpPKE
NPEAJIOKEHHOM  TUIMOTE3bl  MpHU
M3YYEHUU KOJICOAaHUW HUTSHOTO
U TIPYXUHHOT'O MAasTHUKOB,
BBIHYXJIEHHBIX Y 3aTyXaIoIUX
MEXaHUYECKUX KOJIEOAHUH.
Onpenenenne YCIOBUU
MPUMEHUMOCTHU MOJICITH
MaTeMaTHICCKOTO MasTHHKA
1 HCATLHOTO MPY>KUHHOTO

MasTHUKa. PemieHue pacu€THBIX
3a3J1a4 C IBHO 3aJaHHOM M HESIBHO
3alaHHON (U3UYECKON MOJECIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB W GOpMYyJ TI0 TeMe
«MexaHUYeCKHe KOJICOaHUs».

Pemrenne KkauyecTBEHHBIX 3ajady,
TpeOYIOMMX MPUMEHEHUS 3HAHHA
10 TeMe «MexaHndecKue
KOJIEOAHMS. OOBbsicHeEHHE
OCHOBHBIX TPHHIIUIIOB JCUCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHbIE WHCTPYMEHTBHI,




KpUBOM. ABTOKOJICOaHUS

cericmorpad. UcnonwzoBanue IT-
TEXHOJIOTHIl npu pabote
C JTOTIOJTHUTEIIbHBIMU
UCTOYHHKAMU HWHGOpMALUU IO
TEMe, HMX KPUTUYCCKUH aHaIH3
U OIIEHKA JIOCTOBEPHOCTH

17.

DIIEKTPOM
ATrHUTHBIC
KoJieOaHu
g

15

KonebaTenpHbIit KOHTYD.
CB0OO/IHBIE AIIEKTPOMAarHUTHbIE
KOJIeOaHusA B UCAIILHOM
KoJe0aTeIbHOM KOHTYpE.
®opmyna  Tomcona.  CBs3b
AMILTATYIBI 3apsia
KOHJIEHCaTopa C aMILTUTYIOM

CWJIBl TOKa B KOJIEOATEIILHOM

KOHType. 3aKOH COXpaHECHUs
SHEPTUHU B UJICATLHOM
KOJIeOaTeIbHOM KOHTYpE.
3aryxaroiue
ANIEKTPOMArHUTHBIE KOJeOaHUs.
Brinyxiennbie

SJICKTPOMArHMTHBIC KoJIeOaHHSI.

[lepemenHblii TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA.
AMIIIUTYJHOE U AEUCTBYIOLIEE
3HAYEHHE CHJIBI TOKa
Y HallpSDKEHUsT TNpHU  pa3iIuvyHOU
dhopme 3aBUCUMOCTH

MEPEMEHHOT0 TOKa OT BPEMEHH.
CunyconaJIbHBIN TMEePEMEHHBIN

TOK. Pe3ucrop, KoHaeHcaTop
U KaTyllIka MHIYKTUBHOCTHU
B LICIIU CUHYCOHUJAJIbBHOT'O

MNEPEMEHHOTIO  TOKaA. Pesonanc

[IpoBenenue KOCBEHHBIX
WU3MEPEHUIN U UCCIIET0BAHUS
3aBUCUMOCTEH bU3UIECKUX
BEJTHMYNH npu U3YYCHHUH
JJIEKTPOMArHUTHBIX  KoJIeOaHU
U Lened  MEepEeMEHHOI0  TOKa.
Pemenue pacu€THBIX 3a1aq
C ABHO 3aaHHOM U HESBHO
3aIaHHON (PU3UYECKON MOJECIIBIO
C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB W GOpMYyJ TI0 TeMe
«OJIEKTpOMarHuTHhIE
KOJIeOaHUS». Pemenue
KaueCTBEHHBIX 3a/ad,
TpeOyIOIMX MPUMEHEHUs 3HaAHWM
no TeMe «DJIEKTPOMAarHUTHBIE
KOJICOaHUS». CpaBHeHue
MEXaHHUYECKUX

Y DJICKTPOMArHUTHBIX KOJIeOaHUH.
OObscHEHUE OCHOBHBIX
MPUHIIUIIOB JNIEUCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX
Kak:  DJICKTPUYECKHH  3BOHOK,
reHepaTop MEePEeMEHHOro0 TOKa,

JVHUH ANIEKTpOIIepe/iay.
Omnpenenenue yCIIOBUI
IPUMEHUMOCTH MOJICTIH

https://urok.1c.ru/library/physi

cs/fizika 7 11 klassy/volny/4
147.phd




TOKOB. Pe30HaHC HampsiKEHUU. | UeadbHOrO KO0JIE0ATEIHLHOTO
WneanbHblit  TpaHcdopMmarop. | KOHTypa.  AHajaM3 U OLIEHKa
[IpousBoacTso, nepeaaya | mocjieCTBUr HCIOJIL30BAHUS
U TIOTpEOJICHHE DIEKTPUYECKOHN | pa3IHuHBIX croco0oB
SHEPruu. DKOJIOTHYECKUE PUCKH | POM3BOACTBA  BJIEKTPOIHEPTUU
pu IIPOU3BOJCTBE | C MO3ULIUN 9KOJIONYECKON
AIEKTPOIHEPTUH. Kynbrypa | 6ezonacHocTH;
HCIIOJIb30BAaHUS JIEKTPOIHEPT UM | IPEACTABICHUIO pallMOHATIbHOM
B [TOBCETHEBHOM >KU3HU PUPOIONOIB30BaHUHU (B
nporecce MOJATOTOBKH
COOOIIEHUH, BBIIIOJTHEHU A
IPYNIOBBIX IPOEKTOB)

18. | Mexanuue | 10 Mexannyeckue BOJIHBI, yciioBus | CpaBHEHHE MexaHudeckux | https://urok.1c.ru/library/physi
CKHe ux pacnpoCTpaHEHUs. | ¥ JIEKTPOMArHUTHBIX BouH. | cs/fizika 7 11 klassy/volny/4
Y 3JIEKTPO [Tonepeunsie U npoAoJibHbIe | OnpeneneHue ycioBuit | 076.phd
MarHUTHBI BosnHbl.  Ilepuon,  ckopocTh | MPUMEHUMOCTH MOJIETHN
€ BOJIHBI pacrnpocTpaHeHus U JJIMHA | TApMOHMYECKOI BOJIHBIL. Pemienue

BOJIHBI. CBoilicTBa | KAUECTBEHHBIX 3ajad,
MEXaHUYECKUX BOJIH: | TpEOYIOIUX MPUMEHEHUs 3HAHUI
OTpa)kKEHUE, IPEJOMIIEHUE, | IO TeMe «MexaHn4eckue
uHTepdepeHus U JUGPaKIus. | U SJEKTPOMAarHUTHBIE  BOJIHBD».
3BYK. Ckopoctb 3ByKa. | I3yueHue napameTpoB 3BYKOBOMU
I'pomkocTh 3Byka. BeicoTa TOHA. | BOJIHBI. N3yuenue
TemOp 3ByKa. [ITymoBo€e | pacipocTpaHEHUsl 3BYKOBBIX BOJIH
3arpsi3HeHUe OKpY’Karolllel | B 3aMKHYTOM IPOCTPAHCTBE.
Cpenbl. OnexktpoMarHuTHbie | OOBICHEHUE OCHOBHBIX
BOJIHBI. YCJOBHUS M3JIY4YE€HHs | IPUHIUIIOB nercTBUS
AJEKTPOMAarHUTHBIX BOJIH. | TEXHUUYECKUX YCTPOWCTB
Bzaumnas OpHUEHTAIMS | U TEXHOJOTUYECKUX  IPOIIECCOB,
BEeKTOpoB — , — B , — v | rakux KaK: MYy3bIKaJIbHbIE
B AJIEKTPOMAarHUTHOM BOJIHE. | MHCTPYMEHTHI, pazap,
CpolicTBa  2JEKTPOMAarHUTHBIX | paAMONPUEMHUK, TEIIEBU30D,

BOJIH: OTpaXCHUC,

anteHHa, Ttenedon, CBY-meus,




IpejIoMIIEHHe,  HOJspu3anus,
uHTephepeHsT U TUPpaKIus.
[Ikana JIEKTPOMArHUTHBIX
BOJIH. [Ipumenenue
JIEKTPOMAarHUTHBIX BOJIH
B TeXHUKE U ObITy. IlpuHIMIBI

YIIBTPa3BYKOBaS TUAarHOCTUKA
B TCXHHUKC U MCIOUIIUHC.
HUcnonp3zoBanne IT-texHonoruit

npu paboTe ¢ AONOJHUTEIbHBIMU
UCTOYHUKAMU HMHGOpMALUU IO
T€ME, UX KPUTHYECKUN aHaIu3

paanoCBs3u U TEJIEBUJCHUS. | U OIICHKA JIOCTOBEPHOCTU. AHAIU3
Pagnomoxamusi. U OIICHKA MOCJICICTBUU
DIeKTPOMarHuTHOE IIYMOBOTO M 3JIEKTPOMarHUTHOTO
3arpsi3HEHUE OKpY>KaloIllel | 3arpsiI3HEHUSI OKPYKAIOILIEH Cpe/Ibl
cpeasl C IIO3UIUH IKOJIOTHUYECKON
0€30MaCHOCTH;  IpEeJCTaBICHUH
0 paIoOHaIbHOM
IIPUPOJOIIOIB30BAHUHI (B
nporecce MOJITOTOBKH
COOOIIIEHHH, BBIIIOJTHEHUH
TPYIIIOBBIX MPOEKTOB)

19. | Onruxka 25 [IpsimonuneitHoe HaoOmroneune ornruueckux | https://urok.1c.ru/library/physi
pacnpocTpaHeHue CBeTa | sIBJICHUH, MpoBeJieHne KOCBEeHHbIX | cs/fizika 7 11 klassy/geometr
B ogHOpoAHOU  cpeae.  Jlyud | uamMepeHui, uccnenoanus | icheskaya optika/4163.phd
cBeta. TOYEUHBIM HWCTOYHHUK | 3aBUCUMOCTEU bU3UIECKUX
CBeTa. OTtpaxenue CBETA. | BEJINYMH U OMBITOB MO IMPOBEPKE
3aKOHBI ~ OTpPaXEHUsSI  CBETA. | IPEAJIOKEHHOM THUIOTE3bl  MPHU
ITocTpoenue U300paKEHUH | M3YUYEHUH SIBJICHUN MPETOMIICHUS
B IJIOCKOM 3epKaje. | cBeTa Ha TpaHMIe pas3zienia JBYX
Cdepuueckue 3epkana. | cpen, MPETOMIICHUS cBeTa
[Ipenomnenne cBera. 3aKkoHBI | B COOMpalONIel U paccerBaroIIeH
MPETOMIICHUS CBETA. | TMH3aX, BOJTHOBBIX CBOMCTB CBETA.

AOCOIIOTHBIA okasareib | Pemenue pacy€THBIX 3a1a4
npenomieHusa. OTHOCUTENbHBIN | C SBHO 3aIaHHOU Y HESIBHO
IIOKa3aTelb MIPEIOMJICHUS. | 3aaHHOW (DU3UIECKON MOJIEBIO

IlocTOSIHCTBO 4YacTOTHI CBETa
Y COOTHONIEHUE JUIMH BOJIH NPU

C UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB W (GOpMYyJ TI0 TeMe




Mepexo/ie MOHOXPOMATHYECKOTO
CBETa 4epe3 TrpaHully pasjena
JBYX OINTHYECKUX cpea. Xon

nydyed B upusMme. Jlucnepcus
cBeta. ClOXHBIN cocTaB 0enoro
CBETa. IIBer. TTosnHOE
BHYTpEHHEE OTpakeHHUE.
IIpenenbHblii  yros  IOJIHOTO
BHYTPEHHETO OTpaKCHHUS.
Cobuparomye u paccenBaroIIne
JINH3BL. Tonkas JIMH3A.
dokycHoe paccrosiHue
U ONTHYECKass Cuwila  TOHKOU
JIMH3BI. 3aBUCHUMOCTD
(hOKYCHOTO pPAacCTOSHUS TOHKOH
cepuueckoil JMH3BI OT €&
r€OMETPUU U OTHOCHUTEIHHOTO
MoKa3aTest MIPEJIOMIICHUSI.
dopmysia  TOHKOU JIMH3BI.

VBenuueHue, gaBacMoe JIMH30M.
XoJ jiy4a, TPOMICANIETO JIUH3Y
MOJI MPOU3BOJBHBIM YTJIOM K €€
IJIaBHOM ~ ONTHUYECKOM  OCH.
IToctpoenue U300paKeHHI
TOYKH 1 OTpe3Ka PAMOM
B COOMpAarommx

U pacceuBalOIUX JIMH3aX U UX
cucTeMax. Onrtuueckue
pUOOPHI. Pazpemaromas
CIIOCOOHOCT. I'nas3 KaK
ontuyeckas cucrema. I[lpenenst
MPUMEHUMOCTH

r€OMETPUYECKOMN ONTHUKH.

«OnTHukay. Pemenne
KauyeCTBECHHBIX 3aja4,
TpeOYIOMUX MPUMEHEHHUS 3HAHUH
no teMe «Onrtukay. [loctpoenue
U pacuér HM300paKECHHH,
CO3/71aBa€MbIX IJIOCKUM 3€pPKAJIOM,
TOHKON JH30M. OnpeneneHue
YCIIOBUM NMPUMEHUMOCTH MOJEIHU
TOHKOU JIMH3HEL; rpaHull
MPUMEHUMOCTH T€OMETPUUYECKON

OIITHKH. ObsCHEHME
ocoOeHHOCTeH MPOTEKAHUS
OINTUYECKUX SIBIICHHIA:
UHTEpEpEHIIHH, nudpakuuy,
JTUCTIEPCHH, IOJIHOTO
BHYTPEHHETO OTpaKECHUSI.
OOBsicHEHHE OCHOBHBIX
NPUHLIUIIOB JIICUCTBUS
TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX  TIPOIECCOB,

TaKUX KaK: OYKH, JIyTa, IEPUCKOIL,

¢oroamnmapar, MHUKPOCKOII,
MPOEKIIMOHHBII arnrmapar,
IPOCBETIICHUE OTTHKH,
BOJIOKOHHAS OIITHKA,
nudpakumonHas pemérka. Pabora
BTIpyHmmax mpu  OOCYKAECHUH
BOIIPOCOB MEXITPEIMETHOTO

Xapakrepa (Hampumep, MO TeMe
«CBeTOBBIE SIBJICHUS B IPUPOJEN)




Bonnosas OITHKA.
WuTepdepenius CBETa.
KorepeHntHsle UCTOYHHUKH.
Ycnosus HaOroAeHUS
MaKCUMYMOB Y MUHUMYMOB
B UHTEPPEPEHIIMOHHON KapTHHE
oT IBYX KOT€PEHTHBIX
HCTOYHUKOB. [Tpumepst
KJIACCUYECKHUX

UHTEePEPEHIIMOHHBIX CXEM.
Hudpakmmst CBeTa.
Judpakimonnas pemeérka.

VYcnoBue HaOMIOAEHUS TJIABHBIX
MakCUMYMOB  TpH  MaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha
TP PaKIUOHHYIO pEeETKY.
[Tonspuzanus ceera

PA3JIEJI 6. OCHOBBI CIIELHUAJIBHOW TEOPHUM OTHOCUTEJIBHOCTMU (5 u)

20.

OCHOBEI
CTO

5

0

0

['panuubl MPUMEHUMOCTHU
KJIAaCCUYECKOM MEXaHUKH.
[Toctynater cHenranbHON
TEOPUH OTHOCHTEILHOCTH.
[IpocTpaHcTBEHHO-BpEMEHHOM
UHTEpPBAIL. [IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENILHOCTD

OOTHOBPCMCHHOCTH. 3aMe,Z[.HeHI/I€
BPEMCHH U COKpPAIICHHUE OJIMWHBI.

OHeprus Y UMITYJIbC
PENATUBUCTCKOMN YJaCTHIIBI.
Cas3p MAacChbl C DHEprueu

Y UMIYJIBCOM  PEISTUBUCTCKOM

[IpoBenenue KOCBEHHBIX
U3MEPEHUM HUMITYJIbCA U HEPrUu
PEIATUBUCTCKUX  dvacTtuil (1O

dororpadpusam TPEKOB
3apSKCHHBIX YaCTHII
B MAarHUTHOM  TM0Jie).  AHau3

U onucanue (pU3N4ecKux sBICHUN

C UCIIOJIB30BAHUCM HOCTy.HaTOB
CIIelMaIbHON TEOpUHU
OTHOCUTCJIBHOCTH. OG’LSICHCHI/IC

OCHOBHBIX IPHUHIIUIIOB JIEUCTBUSA
TEXHUYECKUX YCTPOMCTB, TaKUX
KAaK: CIIyTHUKOBBIC IPUEMHHUKH,
YCKOPHUTEIHN 3apsHKCHHBIX YaCTHI]




| YaCTHUILIHI. 9HepFI/IH ITOKOs

PA3JIEJI 7. KBAHTOBAS ®U3UKA (35 u)

21.

Kopmnycky
JIIpHO-
BOJIHOBOH
Tyalii3m

15

0

0

PasHoBecHoe
M3IIy4eHUE

TEIJI0BOE
(u3nyueHue
a0COMIOTHO  4Y€pPHOTO  TeIa).
3akoH CMeNIeHus Bumna.
['unoresa M. IInanka o kBaHTax.
@OTOHBI. DHEPrusi ¥ UMITYJIbC
dborona. Dotodrpdexr. OnbITH
A.T. Cronerosa. 3aKOHBI
dboTtodrddekra. VYpaBuenue
OuHmrTeitna s portorddexra.
«KpacHas rpaHuIIay
dororddekra. [laBnenue cBera
(B yacTHOCTH, [aBJI€HHE CBETa
Ha a0CONIOTHO MOTJIOMIAOIIYIO
1 aOCOJIIOTHO OTpaXKaroITyr0
MMOBEPXHOCTB). OnbITHI
I1. H. JleGenena. BoiHoBEIE
CBOICTBA YaCTHLI. Bonnbl
ne bpoiina. JlnuHa BOJHBI 1€
Bbpoiins  um pasmepsl  obnactu
JIOKaJIA3aIiu JBHOKYIIEHCS
YaCTHULIBIL. Kopnyckynsipao-
BOJTHOBOM nyanm3M. Judpaxiums
JNEKTPOHOB HA  KPHCTaJUIAX.
Cnenuduka U3MEPECHHI
B Mukpomupe.  CoOOTHOLIEHUS
HEOMpeIeTEHHOCTEN
I'efizenOepra

[IpoBenenue KOCBEHHBIX
WU3MEPEHHUI, HUCCIEN0BAHUS
3aBUCHUMOCTEN MEXKIY
(GU3MYECKUMU BETUYMHAMU TIPU
n3ydeHuu siiaeHus Gpororddexra.
OObscHEHUE OCHOBHBIX
MPUHIIUIIOB JNIEUCTBUS

TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: CIIEKTPOMETp, (HOTO3JIEMEHT,
doronaruuk, TYHHEIbHBIH
MHUKPOCKOII, COJTHEYHasi Oarapes,
ceeroauon. PemeHne pacd4€THBIX
3aJa4 C SIBHO 33JIaHHON U HESIBHO
3alaHHON (DU3MUECKON MOJEIBIO
C HCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U GOpMyNI IO TeMme
«KBaHTOBBIE sIBIICHUS». Pemenue
KaueCTBEHHbBIX 3a/ady,
TpeOyIOMMX MPUMEHEHUS 3HaHWM
no teme «KBaHTOBbIE SIBICHUSI.

Onpenenenne YCIOBUU
[IPUMEHUMOCTH KBaHTOBOM
MOJIETIU CBeTA. Ananmus
KBaHTOBBIX IIPOLIECCOB
C UCIIOJIB30BAaHUEM yYpaBHEHUS

Oinmreitna 11 Gotorddexra,
MPUHIIMIA COOTHOIIECHUN
HeonpenenéHHocTu [eitzenOepra.
HUcnonpizoBanne IT-texHOMOTHH
npu padoTe ¢ AONOTHUTEIbHBIMU
WCTOYHHKAMU HWHGOPMAIUU 110




TEMEC, HX KpI/ITI/I‘IeCKI/II\/'I aHaJInu3
1 OIICHKA JOCTOBCPHOCTHU

22.

duzuka
aToma

OnpIThl MO HCCJEIOBAHUIO
ctpoeHus aroma. IlmanerapHas
Mozaenb aroma Pesepdopna.
Iloctynarer bopa. WM3nyuenue
¥ morJyionieHne  (OTOHOB  TpH
Iepexose  aromMa  C OJHOIO
YPOBHS HHEPrud Ha JIPYTOM.
Bunst CIIEKTPOB. Cnektp
YpPOBHEMU SHEpPruu aToma
BOJOpOJA. CrnonTtanHoe
Y BBIHYKJIEHHOE U3ITy4yeHue
ceera. Jlazep

HaOmronenune JIMHEWYATBIX
CIIEKTPOB. OObsicHeHUe
OCHOBHBIX NPUHLHUIIOB JIEHCTBUS
TEXHUYECKUX YCTPOWCTB, TaKUX
KaK: CHEKTPOCKOII, nasep,
KBaHTOBBIN KOMIIBIOTED.
Onpenenenne YCIOBUU
NPUMEHUMOCTH MOJEIH aToMa
Pesepdopna. AHanu3 KBaHTOBBIX
MPOILIECCOB HA OCHOBE IIEPBOTO
1 BTOpOro nocrynatoB bopa

23.

duzuka
aTOMHOTO
sanpa

U DJICMCHT
apHBIX
YaCTHIL

15

Hyknonnas MOJIEIIb sapa
Iefizenbepra— HBaHeHKo.
3apsn sapa. MaccoBoe 4HCIIO
saapa. N3otomsl.
PamgmoakTBHOCTE. Anbpda-
pacma. DNEKTPOHHBIN
Y TTIO3UTPOHHBIN OeTapacria.
I'amma-uznyuenue. 3aKoH
pPaZoaKTUBHOTO pacmana.
PaguoakTuBHBIE  W30TOINBI B
MPUPOJE. CaoiicTBa
MOHUBHPYIOUIETO  M3JIyYECHUSI.
Bnusinue pannoakTUBHOCTH Ha
JKUBBIC OpTaHU3MBI.
EcrecTBennbiii poH m3IyUEHUS.
Jo3umerpusi. OHeprusi CBS3H
HYKJIIOHOB B siipe.  SlnepHble
cuibl.  [ledekr Maccel smpa.
Snepubie peakuuu. [leneHue

[IpoBenenue W3MEpPEHUI
PaaroOaKTUBHOIO ¢dona
C UCIOJIb30BaHUEM J03UMeTpa
Y UCCJIEIOBAHNE TPEKOB YaCTHIL
(mo rtotoBEIM  doTorpadusMm).
OObsicHeHne OCHOBHBIX
MPUHIIUIIOB JNIEUCTBUS
TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX  TPOILIECCOB,
TaKUX Kak: JI03UMETp, Kamepa
Bunbcona, saepHblii  peakTop,
TEPMOSIACPHBINA PEaKTOp, aTOMHAas
O6om0a, MarHUTHO-pPE30HAHCHAs
TOMOTpadus. Omnpenenenue
YCIIOBUN NMPUMEHUMOCTH MOJENH
aTOMHOT'0 anapa. AHanu3
U ONHCaHuE SJEPHBIX peakuui
C UCTIIOJIBb30BAHUEM MOHSTUHI
MaccoBO€ YHCIIO U 3aps] s1pa,




U CUHTE3 Snepubie
PEaKTOPBHI. [TpoGnembr
YIPaBISIEMOTO  TEPMOSIIEPHOTO
CHHTE3A. OKOJIOTUYECKHE
aCIleKThl  pa3BUTHUSL  SAECPHOM
JHEPTETUKMU. Metonasl
perucTpalvii W UCCIEA0BaHUS
3J€MEHTaPHBIX YaCTHII.
dOyHIaMEeHTAIbHBIE
B3aUMOJICHCTBUS. bapuoHnsl,
ME30HBI M JICTITOHEL.
IIpencraBnenne o CraHpapTHOM
MOJIEIIN. KBapk-rmoonHnas
Mozenb aapoHoB. duszuka 3a
npeaenaMu CrangapTHOMH
Mozenu.  TémHas  Marepus
v TéMHass dHeprus. EauHCTBO
(bu3n4ecKoil KapTHHBI MUpa

saep.

SHEPTHsl CBSI3W S7Apa, 3aKOHOB
COXpaHEHHUs 3apsifa, MaccOBOTO
Yuciaa W OHEPTUHM B SJEPHBIX
peaKuusx, 3aKOHA
PaInoOaKTUBHOTO pacmnaja.
Amnanus M OIICHKA BIIMSTHHS
pPaIMOaKTUBHOCTH  HA  JKUBBIC
OpTaHU3MBI, a TaKxKe
MOCJIEACTBUI Pa3BUTHUS SCPHOU
3HEPreTUKHU C IO3UILUHI
9KOJIOTHYECKOM  0e30MMacHOCTH;
MPEJICTABICHUA O palliOHATHLHOM
MIPUPOIOTIOTB30BAHIHT

(B mporecce MOITOTOBKH
COOOIIEHUH, BBITIIOJTHEHHU S
IPYIIOBBIX IPOEKTOB)

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMUWU 1 ACTPOOU3NKMU (12 1)

24.

DJIeMEeHT
BI
acTpodus
UKH

12

0

0

Oranbel pPa3BUTUS ACTPOHOMHUH.
[IpuknagHoe U
MHUPOBO33PEHUYECKOE  3HAYEHUE
actpoHomuu.  [IpumeHumocTh
3aKOHOB (1076370941 IS
O0OBSCHEHHS TIPUPOIBI
KOCMHUYECKUX OOBEKTOB.
Metonabl ACTPOHOMHUYECKUX
uccinenoBanuii. CoBpeMeHHbIE
OIITHYECKHE TEJIECKOIIBI,
PaaNOTENECKOIIbI,
BHeaTMochepHas
Bupg 3BE3THOIO
CosBe3nus,  ApKuUe

aCTPOHOMUS.
Heoa.
3BE3IBI,

Yuyactue B AMCKYCCHUH O POJIU
aCTPOHOMUU B COBPEMEHHOM
KapTUHE MHpPA, B IPAKTUUYECKON
JeATEIbHOCTH YyeJloBeKa
U JaJdbHEHUIIIEM HAay4HO-
TEXHUYECKOM pa3BUTHUMN.
[MoaroroBka coo0IIeHn
0 METOJax IOJIYYEHHUS] Hay4HBIX
aCTPOHOMHUUYECKUX 3HaHHU,
OTKPBITHSX B COBPEMEHHOH
aCTPOHOMUH. IIpumeHeHue
OCHOBOIIOJIAT AFOITUX

aCTPOHOMHUUYECKUX MTOHATHI,

3aKOHOB M TEOpUM Ui aHajn3a




IUIAHETHI, X BUIUMOE
nBrokenne. CoHeyHas cucTeMa.
CounHize. ConHeunas

AKTHUBHOCTD. I/ICTO‘-IHI/IK 3H€pI‘I/II/I
Conama u 3BE3A. 3BE3NBI, HX

OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma «CHEKTPATbHBIN
KJIaCC — CBETHUMOCTbY». 3BE3/bI

IJ1aBHOM  ITOCIIEA0BATCIIHHOCTH.
3aBHCHMOCTD «Macca —
CBETHMOCTEY» JIJIS 3BE3]] TJIaBHOM
IIOCIICIOBATEIILHOCTH.

BuyTtpennee crpoeHne 3BE3N.
CoBpeMeHHbIE TIPE/ICTABICHUS O
MPOUCXOXKJACHUN U SBOJIIOIUU
ConHna u 3BE31. JTanbl KU3HU
3BE31. Mieunslil [lyte — Hamia
I'anakTuka. ITomoxxenue Hu
newxkenne Conana B ['amakTuke.
Tunsr rajakTHK.
PagnoramakTuku W KBazapbl.
UépHble  OpIppl B sAapax
rajlakTUK. Bcenennas.
Pacmpenune Beenennoil. 3akoH
Xa00na. PasOeranue rajakTHK.

Teopuss  bosbmoro  B3pbIBa.
PennkroBoe W3JTy4YEHHUE.
MacurabHast CTPYKTypa
Bcenennon. MeraranakTuka.
Hepewménnsie poOIEeMbI
aCTPOHOMHUU

1 0OBSICHEHHS (bU3UIECKUX
HpOHeCCOB, HpOI/ICXOI[SIH_II/IX
B 3BE37aX, B 3BE3HBIX CHCTEMaX,
B MEKTAJTAKTUYECKOMN cpexne,
JBUKEHUS HEOECHBIX Te,
9BOJIOLMU 3BE3A U BceneHHOI.
[IpoBeneHme HaOJIIONEeHNIT
3BE3IHOTO HEOa HEBOOPYKEHHBIM

raa3oM C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN 151
onpeaeeHus MMOJIOXKCHUS
HEeOECHBIX 00BEKTOB Ha
KOHKPETHYIO  J1aTy: OCHOBHBIE
co3Be3Us CesepHoro
MOJYyIIApUsl U SIPKUE  3BE3JBL.
[IpoBenenue HaO0II0IeHU I
B TEIIECKOII JlyHsl, IUIAHET,
TYMaHHOCTEMN U 3BE3THBIX
CKOILJICHUH

OUBNYECKUN [IPAKTHUKYM (16 u)

25. | dusnueck | 16

|0

| 16 | Croco6sr

M3MEPEHUS \ IIpoBenenue

KOCBCHHBIX




15051
MPAKTUKY
M

(bU3UIECKUX BEITUYUH
C MCTIOJIh30BAaHUEM aHAJIOTOBBIX

U IUGPOBBIX  U3MEPUTEITHHBIX
npubopoB Y KOMIIBIOTEPHBIX
JaTYNKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIIbHBIC
MOrPENTHOCTH W3MEpPEHUI
¢usnueckux BenuuuH. OlleHKa
rpaHuIl MOTPEIIHOCTEM.
[IpoBenenue KOCBEHHBIX
W3MEpPEHU, HUCCIIEIOBAHNN
3aBUCHUMOCTEMN dusnueckux
BEJIMYMH, MpoBepKa
MPEUIOKEHHBIX THIIOTE3 (BBIOOD
u3 pabor, OTIMCAaHHBIX
B TEMaTHYECKHUX pasznenax
«YYEHUYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe paboThI,
MIPAKTUKYM»)

U3MEPEHUHN (PU3NIECKUX BEITHUUH.
Hampumep: mepuoma cBOOOIHBIX
Kosie0aHuit HUTSHOTO
U TIPY’)KUHHOTO MasiTHUKOB,
ToKazaressi MPeJIOMIICHHUS CTEKJIa,

doxycHOTO paccTosHus
pacceuBaOIEN JIMH3BI, JJIUHBI
CBETOBOM BOJIHBI, ITOCTOSHHOM
Punbepra wuT.m IlpoBenenue
HCCIIEI0BAaHUM 3aBUCUMOCTEH
bU3IIECKUX BEJTUYMH.
Hanpumep: 3aBUCMMOCTH  CHIIBI
Awmmnepa oT CHJIBI TOKa;
3aBUCUMOCTH 2]1C

CAMOMHAYKIIUM  OT  CKOPOCTH
U3MEHEHHUS CHUJIbl TOKa B IICTIH;
3aBUCUMOCTH CHJIBI TOKa 4Yepes
CBETOAMOA  OT  HANpPSIKCHUS;
3aBUCUMOCTH (dhoxycHOTO
paccTosiHUSA JIMH3BI OT BEIECTBa
uT. 1. [IpoBeneHue oMBITOB TO
pOBEpKe IPEIOKEHHBIX
TUIIOTE3. Hanpuwmep, npu
U3Y4EHUH UHTEpEpeHIIH
Ja3epHOTO M3ITYYCHUS, U3YUCHUH
TU(PPaKIHOHHOTO CIIEKTpa,
U3y4eHUH TOTJIoNIeHus:  Oera-
YacTUl]  aJlOMHHHEM U T. 1L
CoOmronenne paBUI
0e30MmacHOTO Tpyna npu
POBEICHUH MTPAKTHKYMa

OBOBIIAIOIIEE TOBTOPEHME (15 u)

26. | Cucremar | 15

|1

|0

| OGo6menne u cucremartnsauus | Hamucanme acce o pomu (u3uKH |




n3arnus
1 0000111€e
HHE
npeIMeTH
oro
coJlepiKaH
ns

U OIIBITa
JIEeITEIBLHO
CTH,
npuobper
EHHOT'O
npu
U3YYCHUH
Kypca
bu3uKu
10—

11 xmacco
B

colepKaHusl PA3[ENoOB  Kypca
«Mexanuka», «MomekynspHas
¢buznka Y TEPMOJUHAMUKAY,
«INEKTPOIMHAMUKAY,
«Konebanus Y BOJIHBDY,
«OCHOBBI CIIELUMAIBHON TEOPUU
OTHOCHUTENIBHOCTHY, «KBaHTOBas
buzukay, «DJIeMEHTBI
aCTPOHOMHUU U acTPODU3UKN».
Pone  ¢u3uku u acTpoHOMHUU
B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIIMaJIbHOMN
W ATUYCCKOM chepax
NESTEIBHOCTH 4YEJIOBEKA; PpOJIb
1 MeCTO (U3UKU M aCTPOHOMHUH

B COBPEMEHHOU Hay4HOU
KapTHHE MHUpA; 3HAYEHHE
OIIMCATEIbHOM,
CHUCTEMaTU3UPYIOIIEH,
OOBSICHUTENILHOM

Y TIPOTHOCTHUYECKON  (yHKITUN
¢usnyeckoii  TeopuH;  poib
buzndeckoi TEOPHUH
B (DOpMHUPOBAHUU
MPEACTABICHUN O (PU3NUECKON
KapTHHE MHpa, MECTO
($bU3MYeCKO  KapTUHBI  MHpa
B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUI O IPUPOJIE

B Pa3IUIHBIX chepax
JESITEIIbHOCTH 4eJI0BEKa.
BrimonHenue ydeOHBIX 3amaHUi
WHTETPUPOBAHHOTO  XapakTepa,
JEMOHCTPHUPYIOIINUX OCBOEHUE
OCHOBHBIX TMOHSTHH, (PU3UIECKIX
BEJIMYUH Y 3aKOHOB Kypca
bu3uKu 10—11 kmaccos.
Pemenne kayecTBEeHHBIX 3ajad,
B TOM YHCIIE HHTETPUPOBAHHOTO
U MEXKIIPEIMETHOTO  XapakTepa.
Pemienne  pacy€rHBIX  3ama4
C SIBHO 3aJaHHOU U HESIBHO
3aIaHHON (PU3UYECKON MOJEIBIO,
TpeOyIOMMX MPUMEHEHUS 3HAHWM
U3 Pa3HBIX Pa3felioB IIKOJIHHOTO
Kypca (1076370978 a TakKe
UHTETpAIlMM 3HAHWA U3 JPYTHX
IpEeIMETOB €CTECTBEHHO-
HAy4yHOTO LUKJIA. Pabora
B IpyrmnrIe o BBITMIOJTHEHUIO
IPOEKTHBIX padoT




