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PA3JIEJI 1. PU3UKA 1 METOJIbI HAYYHOT O ITO3HAHW A

®uszuka — Hayka o mnpupoae. HayuHble MeToApl NO3HAHUA OKpyXkarowmero mupa. Poib
OKCIIEPUMEHTAa U TEOPUM B TMPOIECCe TIMO3HAHUS MPHUPOABL. DKCHEPUMEHT B (U3HKE.
MonenupoBanue GU3MUYECKUX SIBICHUN U mTporieccoB. Haydnble rumoTe3bl. @u3nueckue 3aKOHBI U
Teopuu. ['paHuIIbI MPUMEHUMOCTH (PU3NYecKuX 3akoHOB. [IpuHIun coorBercTBUsA. Ponb u Mecto
¢u3uky B HopMHPOBAHUHM COBPEMEHHOW HAYYHON KapTUHBI MHPA, B MIPAKTUICCKON JIEATEITBHOCTH
moeil. BBOHBIN HHCTPYKTaX 10 TEXHUKE 0€30MaCHOCTH.

Jlemoncmpayuu:

1. Amnanorosble U HHU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

PA3AEJI 2. MEXAHUKA

Tema 1. Kunemamuka. Mexannyeckoe ABuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBHXKCHHUS.

Cuctema otcuéra. Tpaextopusa. Ilepemerienue, CKOpocTb (CpeaHSsi CKOPOCTb, MIHOBEHHas

CKOPOCTb) M YCKOPEHHME MaTepHUaJIbHOW TOYKHM, MX HPOEKIHMH Ha OCH CHCTEMBbl KOOpPJUHAT.

CnoxxeHue mepeMEelIeHUH U CIOXKEeHHEe CcKopocTedl. PaBHOMeEpHOE U PaBHOYCKOPEHHOE

npsMosinHeiiHoe JBrkeHue. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U

nepeMeIleHns] MaTepruanbHOi Touku OT BpeMeHU. CBOOOAHOE MajieHne. Y CKOpeHHue CBOOOIHOTO

naneHus. KpuBonnHeNHHOE ABWKEHHE. [[BMKEHHE MATEpHAJIbHONM TOYKM IO OKPYKHOCTH C

MOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEHAA CKOpocTh. [lepuoa n yactora

oOparieHus. LleHTpocTpeMHUTeNbHOE YCKOPEHHE.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue: CIUJOMETp, IBUKEHHE CHapsIOB,

LIENTHBIE U PEMEHHBIE NTEPENaUH.

Jlemoncmpayuu:

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

2. IlpeoOpazoBanue ABUKEHUHN C UCTIOJIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

3. IlageHue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

4. HaGmroeHue IBUKEHUS Tela, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

5. N3mepenne yckopeHust CBOOOHOTO TaICHUS.

6. HanpaBneHne ckOpoCTH NpH JBUKEHNUHU 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomeot.

1. M3y4yeHne HEpaBHOMEPHOTO JBMXKEHUS C LIENIbIO ONPEIEICHNs MTHOBEHHOH CKOPOCTH.

2. V3yuyeHue ABWKEHUS IapUKa B BSI3KOM JKUIKOCTH.

3. JlaboparopHas pabota «VcciemoBaHne COOTHOIIEHHSI MEXKTY ITYTSIMH, TIPOUICHHBIME TEJIOM 32
MOCJIeZIOBAaTEbHbIE pPAaBHbIE MPOMEXKYTKH BPEMEHHM IPU PaBHOYCKOPEHHOM JIBUKEHUHU C
HayvalbHOM CKOPOCTBIO, paBHOM Hyito». [IpaBmiia G6e3omacHOCTH MpH paboTe ¢ 1abopaToOpHBIM
o0opyIoBaHUEM.



4. JlaGoparopHas pabota «M3yueHue ABMKEHUs Teja, OPOIIEHHOTO TOpU3OHTAIBbHOY. [IpaBmia
0e30macHOCTH MPH padboTe ¢ 1abOPATOPHBIM 000PYTOBAHUEM.

Tema 2. Junamuka. llpunuun otHocutensHocTH [anunes. Ilepseiii 3akoH HbroToHa.

Nuepuuansubie cucteMbl orcuéra. Macca tena. Cuna. [Ipuniun cynepro3uniuu cui. Bropoi 3akoH

HeroTona miig matepuanbHOM Touku. Tperuil 3akoH HplOTOHA 1711 MarepuanabHbIX TOYEK. 3aKOH

BceMupHoro tsarorenus. Cuna tsokectu. [lepBast kocmuueckast ckopocTb. Cuiia ynpyroctu. 3akoH

I'yka. Bec Tena. Tpenue. Buabl Tpenust (mokosi, ckoyibkenusi, kadenus). Cuna tpenus. Cyxoe

Tperne. Cuna TpeHHS CKONbXKCHHS W cuia TpeHus mokos. Kosaddumment tpenus. Cuna

COIIPOTHUBIICHUS TPU JBHKEHUH Tela B KUIAKOCTH WM Tasze. [loctynaTenbHoe U BpalaTesibHOE

JBUKEHHE a0COTIOTHO TBEPAOTO Tena. MOMEHT CHIJIbl OTHOCUTENILHO OCH BpaleHus. [lnedo cuibl.

VYcnoBust paBHOBECHsI TBEPIOTO Tea.

Texuuueckue ycmpoticmeéa U  NpaKmuiyeckoe HpuMeHeHue: TOAIIUIHUKA, JBUKECHUE

HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu:

. SIBNIeHKE MHEPIUU.

. CpaBHEeHHE MacC, B3aUMOJICHCTBYIOIIUX TEI.

. Bropoii 3akoH HeroToHa.

. U3mepenue cuil.

. Cioxenue cui.

. 3aBUCHUMOCTb CHJIBI YIPYTOCTH OT AeQOopMariui.

. HeBecomocTh. Bec Tena npu yCKOPEHHOM MOIBEME U AJCHUH.

. CpaBHEeHHE CHJI TPEHUS TTOKOSI, KAUE€HUS U CKOJIBKCHUSI.

. YcnoBus paBHOBecus TBEPAOro Tena. Buabl paBHOBeCH .

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomet:

1. JIaGopaTtopHas pabdora «M3ydeHue MBMKEHHS OpycKa IO HAKIOHHOW IuiockocTw». [IpaBmia
0e301acHOCTH MpHU padoTe ¢ JIaGOPaTOPHBIM 0OOPYTOBAHHEM.

2. JlabopartopHas pabota «lccnenoBanre 3aBUCIMOCTH CUJT YITPYTOCTH, BO3HUKAIOIIUX B IPYKUHE
U PpEe3MHOBOM oOpaslie, oT ux acopmarum». I[IpaBuna Oe3omacHOCTH TpH paboTe C
71a00paTOpPHBIM 000PYIOBAaHUEM.

3. JlabopartopHas pabota «lccrnemoBanue ycioBuii paBHOBECHUS! TBEPAOTO Tella, UMEIOIIETO OCh
BpateHusy. [IpaBuna 6ezonacHocTH Mpu padoTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM.

Tema 3. 3akoHbI coXpaHeHUsI B MexaHuke. VIMynsc mMaTepuanbHOW TOYKU (Tena), CUCTEMBI

MaTepuaibHbIX TOUEK. IMIyNIbC CHIIBI M K3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPaHEHUsI UMITYJIbCa.

PeaktuBHoe nBmxkenue. Pabota cuibl. MomHocTh cuiibl. KuHeTnueckas sHEprust MaTepualibHON

tTouku. Teopema 06 n3MeHEeHNH KnHEeTH4YecKor sHepruu. [loreHunanbpHas sueprus. [loTeHmansHas

sHeprusi ynpyro aedpopmupoBaHHOW TpykuHBL. [loTeHIManbHas DSHEpPrust Tena BOIHU3U
noBepxHoctd 3emud. [loTeHnManbHBIE W HEMOTEHIHMAIbHBbIE CHJBL.  CBsi3b  pabOTHI

HETIOTEHIIMATIBHBIX CUJI ¢ U3BMEHEHHEM MEXAHHUYECKOW SHEPTUH CUCTEMBI Tell. 3aKOH COXpaHEHUs

MEXaHWYECKOM SHEpPruH. YNpPyrue M HEyNpyrue CTOJKHOBEHUs. 1exnuueckue ycmpoucmea u

npakmuueckoe npumeHenue. BOJOMET, KONEP, MPYKUHHBINA MUCTOJIET, JBUKEHUE PAKET.
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Jlemoncmpayuu:

1. 3aKOH COXpaHEHHs UMITYJIbCA.

2. PeakTuBHOE JIBWKEHUE.

3. [lepexon mOTeHIIMATBHON PHEPTHH B KHHETUUYECKYIO H OOpaTHO.
Yuenuueckuii sxkcnepumenm, nadbopamopusvie padomot:

1. JIaGopatopHas pabGorta «M3ydeHue aOCONIOTHO HEYNPYroro ynaapa ¢ MOMOUIbIO JBYX
OJIMHAKOBBIX HUTSHBIX MAasTHUKOBY». [IpaBmiia Ge3zomacHocTH Mpu paboTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM.

2. JlaboparopHas pabora «MccremoBaHue CBS3U paOOTHI CHIIBI ¢ U3MEHEHHWEM MEXaHUYEeCKOU
SHEPTHH TeJIa Ha IPUMEpe PACTHKEHUS PE3HHOBOTO KIyTay. [IpaBuiia 6€30MmMacHOCTH MPH padboTe
¢ 1ab0opaTOPHBIM 000PYAOBAaHHEM.

PA3JIEJI 3. MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA



Tema 1. Ocnosbt moneKkynapruo-kunemuueckou meopuu. OCHOBHBIE TIOJIO)KEHHUS MOJIEKYJISIPHO-
KHHETUYECKOM TEOPUH U WX OMNBITHOE OOOCHOBaHME. bpoyHoBckoe nBmkeHue. uddysus.
XapakTep IBUKEHUS U B3aUMOJICUCTBUA YacCTHUIl BellecTBa. MoJienn CTpOeHUs Ta30B, KUIKOCTEH
1 TBEPABIX TelT U OOBSCHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojeleld. Macca u pasmepsl
Mmoutekyn. KonnuectBo BenectBa. [loctosannas Asoraapo. Temnosoe paBHoBecue. TemnepaTtypa u
e¢ uamepenue. [llkana temneparyp Llenbcusa. Moaens uaeansHoro rasa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO KHHETHYECKOW TEOpUU HICaIbHOTO Ta3a. AOCOIOTHas TeMIeparypa Kak Mmepa
CpelHeW KHHETHYECKOW SHEpPruu TEIUIOBOrO JABMXKEHUs vactull rasza. lllkama temmeparyp
KenpBuHa. T'a30Bble 3akoHbl. YpaBHeHue MeHnneneeBa—Kuaneiipona. 3akoH JlanbToHa.
M3omporieccel B MACAIbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe
MIpeICTaBJICHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

Texuuueckue ycmpoticmea u npaKxmuyeckoe npumeHenue: TEpMOMETp, OapoMeTp.

Jlemoncmpayuu:

1. OnbITHL, T0Ka3bIBAIOIIUE TUCKPETHOE CTPOEHUE BEILIECTBA, (poTOrpaduu MoJIeKys OpraHuuecKux

COCIMHECHUM.

2. OnbiTh 0 U PY3UN KUIAKOCTEH U Ta30B.

3. Mogenb OpOyHOBCKOTO JIBHIKCHHSI.

4. Mogaens onbita [lITepHa.

5. OnbITHI, TOKA3BIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMMOICHCTBHS.

6. MoJienb, nuIoCTpupytouias Npupoy AaBJIE€HUS ra3a Ha CTEHKU COCyAa.

7. OnbIThI, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€ATIbHOTO Ta3a, U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot:

1. HUccnenoBanue 3aBUCHMOCTH MEXY MapaMeTpaMU COCTOSHUS Pa3peKEHHOTo rasa.

2. JlabGopatopHass paborta «OmpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE
u3MepeHuil o0bEéMa KOMHATHI, JaBIEHUS M TeMmIepaTypsl Bo3dyxa B Hei». [IpaBuia
6e30macHOCTH MpH padboTe ¢ 1abOPATOPHBIM 000PYIOBAHUEM.

Tema 2. OcHOBBI TEepMOAMHAMHUKH. TepMOAMHAMHUYECKass cuUCTeMa. BHyTpeHHsisi 3Heprus

TEPMOJAMHAMUYECKON CHUCTEMBI U CIOCOObI €€ u3MeHeHus. KonmuecTBO TEIIOTH M padora.

BuyTpeHHss 3Heprus 0JHOATOMHOI0 UACAJIbHOIO Ta3a. Buibl Tennonepenayu: TemionpoBOIHOCTD,

KOHBEKLIMS, W3JIy4eHHE. YJelIbHas TeIJIOEMKOCTh BenlecTBa. KoIMYecTBO TEMIOTHI MpPHU

teronepenaye. [lonstue o006 aamabatHoM mporecce. [lepBbiii 3aKOH TEPMOIUHAMUKH.

[IpuMeHeHne mepBOTO 3aKOHA TEPMOJMHAMHUKU K M3omporieccam. ['paduyeckas uHTEpIpeTaIus

paboTsl raza. Bropoii 3akoH TepmonnHamuku. HeobpaTumocTs mporieccoB B npupoje. Temnossie

MamuHbl. [IpuHIUOBL AEHCTBUSA TETUIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPTUU B TEIJIOBBIX

mammHax. KIIJ[ TtemmoBod mammubl. [{ukn Kapuo m ero KIIJ[. Dxonormyeckue mpoOiembl

Tero3HepreTuk. CrnenuaibHOCTh TEIVIOIHEPTEeTUKA U TEIUIOTEXHUKA. TexHuueckue ycmpoucmea

U npakmuyeckoe HNpuMeHeHue: IBUTATEIb BHYTPEHHETO CrOpaHHs, OBITOBOW XOJOIWJIbHUK,

KOHJIUIIUOHED.

Jlemoncmpayuu:

1. 3meHeHne BHYTpEHHEH SHEPTUU TeNa MPHU COBEPIICHUU padOThI: BBUIET MPOOKHU U3 OYTHUIKH

MOJ JIeWCTBHMEM CXATOrO BO3/AyXa, HarpeBaHue sdupa B JaTyHHOU TpyOke NyTEM TpEeHHS

(BuIEOIEMOHCTpAITHS ).

2. 3meHeHue BHyTpeHHEH 3Hepruu (TeMrepaTypsl) Tella MpH Terionepenaye.

3. OnbIT 110 aAuabaTHOMY PACIIUPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHHBOM).

4. Monenu mapoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomeot:

1. JlaGoparopnas pabora «/3mepenne yneapHON TermmoéMKocTHy. [IpaBmia 6e3omacHOCTH TpU
pabote ¢ 1abopaTopHBIM 000PYyTOBAaHUEM.

Tema 3. Azpecamnwie cocmoanusn eeuwjecmea. DazoBpie mnepexonbl. [lapooOpasoBanue wu

KOHJeHcanus. lcnapeHne W KumneHue. AOCOMIOTHAs W OTHOCHTEIbHAS BIIAXXHOCTH BO3IyXa.

Hacwimennsrii nap. Y ienbHas TemioTa napooOpa3oBaHusi. 3aBUCHMOCTh TEMITEPATyPhl KHTIEHUS OT

naBneHus. TBEpmoe Temo. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONUS CBOWCTB



kpuctaioB. Kunkue kpucramibsl. CoBpeMeHHble MmaTtepuanbl. [lmaBneHne w KpucTamnsaius.
VY nenpHas Temora miasnenus. Cyonumanus. YpaBHEHHE TEIJIOBOTO OanaHca.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumereHue: TArpOMETP U IICUXPOMETP, KaJIOPUMETD,

TEXHOJIOTMM TIOJYyYEHHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HAHOMATEpUAJIOB, U

HAHOTEXHOJIOTUH.

Jlemoncmpayuu:

1. CBolicTBa HACBIIIEHHBIX TTAPOB.

2. Kunenue npu NOHM>KEHHOM JJaBJICHUU.

3. CnocoObl U3MEpEHUs BIAKHOCTH.

4. HaOnroieHre HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

5. JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii 3xcnepumenm, nadbopamopmuvie padomot .

1. JIaGopatopHass pabota «lI3MepeHHEe OTHOCUTEIBHON BJIQXKHOCTH Bo3ayxay». [IpaBuia
0e301acHOCTH MpHU padoTe C JIaAGOPATOPHBIM 0OOPYTOBAHHEM.

PA3JIEJI 4. DJIEKTPOAMHAMUKA

Tema 1. Inekmpocmamuka. dneKTpu3anus Tei. DIEKTPUUECKUN 3apsia. J[Ba Buia 3eKTpUUECKUX
3apsiioB. [IpOBOAHMKM, AMAIEKTPUKU U MOJTYHNPOBOJHHMKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsna.  BzaummoneiictBue 3apsnoB.  3akoH  Kysnona. ToueuHbli  37eKTpUYECKUM  3apsil.
OnexkTpuueckoe mnose. Hanpsok€HHOCTH BieKkTpuueckoro rmnosis. I[IpuHIun cynepno3unuu
uIeKTpuueckux mosied. JIMHuUM  HanpsHKEHHOCTH  ANeKTpuueckoro mois. Pabora  cun
anekTpocTarudeckoro nois. Ilorennuan. Paznocts norennuanos. [IpoBOAHUKY U IUAJIEKTPUKH B
ANEKTPOCTATUYECKOM MoJie. JIu3neKkTpruueckas MPOHULIAeMOCTb. DJIeKTpoéMKocTh. KonaeHncarop.
DneKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa. DHEPIUs 3apsyKEHHOT0 KOHEHCATopa.

Texnuueckue ycmpoticmeéa U NpaKmMuyeckoe npumeHenue: DIEKTPOCKOI, 3IEKTPOMETP,
AJEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJIEHHE BJIEKTPONpPHOOpPOB, KOHJAEHCATOpP, KOMMPOBAIbHBIN
anmapar, CTpyHHbIH IpUHTEP.

Jlemoncmpayuu:

1. YcTpoicTBO M IPUHLIKIT AEHCTBUSI 3JIEKTPOMETDA.

2. B3aumoseiicTBue Ha3IeKTPU30BAaHHBIX Tell.

3. DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEIl.

4. IIpoBOJHUKY B 3JIEKTPOCTATUYECKOM TOJIE.

5. DIeKTpocTaTuyecKast 3amuTa.

6. JIna/IeKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

7. 3aBHCHMOCTb 3JEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOIAAM IJIACTUH, PAaCCTOSHUS
MEXy HUMH U AUIJIEKTPHUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apspKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeot.

1. JIaGopaTtopHas pabota «3mepeHune aeKTpoEMKOCTH KoHAeHcaTopay. [IpaBuna 6e3omacHOCTH
pu paboTe ¢ 1a0opaTOPHBIM 000PYI0BAHUEM.

Tema 2. Ilocmoannwiii 3nekmpuyeckuit mox. TOKH B pa3Iu4HbIX Cpelax. DIEKTPUUECKHM TOK.
VYcnoBus CylecTBOBaHUS AIEKTPUIECKOro Toka. Mcrounnku Toka. Cuna Toka. [TocToOSHHBIN TOK.

Hamnpsbxkenne. 3akoH Oma Uil ydacTKa LENH. OJNEKTPUYECKOE CONPOTHUBIEHUE. Y AEIBHOE
compoTuBiieHHe BemecTBa. [locienoBarenpHoe, MapauIeNbHOE, CMEMIAHHOE COEIMHEHUE
poBOIHUKOB. PaboTa sanexrpuueckoro Toka. 3akoH /[ xoyias—Ilenia. MoLHOCTb 3IEKTPUYECKOTO
toka. 9JIC u BHyTpeHHEe CONPOTUBIICHNE NCTOYHMKA TOKA. 3akoH OMa /1715 OJTHOM (3aMKHYTOMN)
anekTpudeckoi nenu. KopoTkoe 3aMmblkaHue. DJIEKTPOHHAs MMPOBOJAMMOCTD TBEPIBIX METAJUIOB.
3aBHUCHMOCTb COITPOTHUBIIEHUS METAJUIOB OT TemuepaTypsl. CBEpXIIPOBOIUMOCTh. DNEKTPUUECKUN
TOK B BakyyMme. CBoiicTBa 31eKTpOHHbBIX Iy4koB. [lomynpoBonnuku. CoOCTBeHHas: M IPUMECHas!
MIPOBOJIUMOCTh MOJYNpPOBOIHUKOB. CBoiicTBa p—~N-niepexona. IToaynpoBoHUKOBBIE MPUOOPHI.
DneKTpUUeCKUi TOK B PACTBOPAX U pacIuiaBaX AJEKTPOIUTOB. DICKTPOIUTUYECKAS AUCCOLUALIMS.



DJIEKTPOJIN3. DIEKTPUYECKUM TOK B ra3zax. CamMoCTOSITEIbHBIH M HECAMOCTOSITEIbHBIA pa3psl.

Momnnus. [Tnasma. IIpodeccun, cBA3aHHBIE C 3TEKTPUIECTBOM.

Texnuueckue ycmpoticmea u NpaKkmuieckoe nNpuMeHeHue. aMIEPMETpP, BOJBTMETP, PEOCTar,

WUCTOYHUKHA TOKA, OJJICKTPOHATPEBATENIbHBIE MPUOOPBI, DIEKTPOOCBETUTEILHBIE MPUOOPHI,

TEPMOMETP  CONPOTHUBIICHUSA, BaKyyMHBIM  JUON, TEPMHUCTOPbI U  (HOTOPE3UCTOPHI,

MOJIYTIIPOBOIHUKOBBIH 1MOJI, TallbBaHUKA.

Jlemoncmpayuu:

1. 3mepeHue CUITbl TOKA M HATIPSIKCHHUSL.

2. 3aBUCHMOCTh CONPOTUBJICHHS UWIMHIPUYECKUX TPOBOJHUKOB OT JITUHBI, TUIOIIATA

MOTICPEYHOT0 CEUCHUS U MaTepHuaa.

3. CMelaHHOE COEIMHEHUE IPOBOIHUKOB.

4. Ilpsmoe wusmepenune IJIC. KopoTkoe 3aMblKaHHE TaJbBAHMYECKOTO AJIEMEHTA W OLIEHKA

BHYTPEHHETO COIPOTHUBIICHUS.

5. 3aBUCUMOCTb COITPOTUBIICHHSI METAJJIOB OT TEMIIEPaTyPhl.

6. IIpoBOIMMOCTB AJIEKTPOIUTOB.

7. UckpoBoii pa3psia ¥ TPOBOAUMOCTb BO3yXa.

8. OIHOCTOPOHHSISI TPOBOJIMMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuoie pabomut:

1. JIaGoparopnass pabora «M3yueHue CMemIaHHOTO COEIWHEHUsI pe3ucTopoBy». [IpaBuia
6e30macHOCTH MpH paboTe ¢ 1a60PATOPHBIM 000PYIOBAHUEM.

2. JIabopatopnas padota «M3mepenne DJ]C UCTOUHHMKA TOKA U €T0 BHYTPSHHETO COMTPOTHUBIICHUS.
[TpaBwita 6e30macHOCTH P paboTe ¢ JIabopaTOPHBIM 000PYTOBAHUEM.

3. HabmoneHue 31neKTposm3a.

11 xknace
PA3AEJI 4. OJIEKTPOJMHAMUKA
Tema 3. Macnumuoe none. InekmpomazHumuas uHOykuus. Ponb w mecto (U3UKH B
(GbopMUPOBaHUM COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B MPAKTUYECKOW NEATEIHHOCTH IIOJCH.
BBoaHbI MHCTpyKTaX NO TexHHKe Oe3omacHOCTU. IlocTosiHHBIE MarHuThl. B3aummoneiictBue
IIOCTOSIHHBIX ~MarHuToB. MaruutHoe nmone. Bekrop warHutHOM uWHAyKOud. IIpuHnun
CyNEpIO3UIIMM MarHUTHBIX NOJIeW. JImHMM MarHuTHOM MHAYKIUU. KapTuHa JMHUN MarHUTHOU
MHIYKIIMH T0JIS TOCTOSIHHBIX MarHUTOB. MarHUTHOE 10JIe MPOBOJHUKA ¢ TOKOM. KapThHa nmuHui
WHAYKIMM MAarHUTHOTO IMOJI1 JUIMHHOTO NPSMOIO MPOBOAHMKAa M 3aMKHYTOIO KOJBIIEBOTO
MIPOBOJHMKA, KaTYHIKU ¢ TokoM. OnbIT Opcrena. BzaumonelictBre npoBoAHUKOB ¢ TokoM. Cuia
Awmrmepa, e€ moxyns u Hampasienue. Cuna JlopeHma, e€ Moaynb W HampaBieHue. JIBuxeHue
3apsDKEHHOM YacTUIbl B OJHOPOJHOM MarHuTHOM rmonie. PabGora cunbl JlopeHua. SIBienue
ANEKTpOMarHuTHOM MHAyKIMH. [loTok BekTOopa marHuTHOM MHAyKumu. D/IC mHaykKuuu. 3akoH
anexkTpoMarHutHoM uwHAYKIHU Dapaznes. BuxpeBoe anexkrpuueckoe mosne. IJC uHAyKIMu B
IIPOBOJHMKE, BHKYIIEMCSI MOCTYNATEIbHO B OJAHOPOAHOM MarHuTHoM mnose. [Ipasuno JleHna.
WNupyktuBHOCTh. SBeHne camomuaykuuu. OJIC caMOMHAYKIMH. DHEPrusi MarHUTHOTO IOJISA
KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.
Texnuueckue  ycmpoucmea U  Npakmuyeckoe  npumeHeHue:  TIOCTOSIHHbIE  MarHUTHI,
AJIEKTPOMArHUTHI, AJIEKTPOIBUraTelb, YCKOPUTENIHU 3JIEMEHTAPHBIX YacTULl, THAYKLIMOHHAS T1€Yb.
Jlemoncmpayuu:
1. OnbIT Dpcrena.
2. OTKJIOHEHHE JEKTPOHHOTO IIyYKa MATHUTHBIM ITOJIEM.
3. JINHUY MHIYKIIMY MarHATHOTO TOJISL.
4. B3aumoieiicTBHE ABYX ITPOBOJIHUKOB C TOKOM.
5. Cuna Amnepa.
6. JleiictBue cuiibl JIopeHIa Ha HOHBI AIEKTPOIIUTA.
7. SIBneHue 3JIeKTPOMAarHuTHOM UHAYKIIVH.
8. [IpaBuo Jlenua.



9. 3aBucumoctb I/]C MHAYKIUHA OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.
10. SIBneHrEe CaMOMHIYKIIU Y.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomeot:

1. HM3yuyeHune MarHUTHOIO MOJIS KaTYIIKHU C TOKOM.

2. WccnenoBaHue A€MCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

3. JlabGoparopnas paborta «VccrmenoBaHue SBICHHS JICKTPOMArHUTHOW WHAYKIuuy». [IpaBuia
0e301acHOCTH MpHU padoTe C JIaGOPaTOPHBIM 0OOPYIOBAHHEM.

PA3JIEJI 5. KOJIEBAHWA 1 BOJIHBI

Tema 1. Mexanuueckue u 3Inekmpomaznumnsie Konedanusa. KonebarenbHas cucTeMa.
CBobOoubIe Mexanndeckue konebanus. [lapmormueckue konedanus. [lepruo, yactora, aMIuMTyAa
n ¢aza konebanuii. [IpyxuHHBIA MasATHUK. MareMaTu4ecKuid MasTHUK. YpaBHEHHE
rapMoHuYeckux kojeOanwii. IlpeBpamieHne »SHEpruM MpU TapPMOHUYECKUX  KOJEOAHHSIX.
Konebarenbupiii  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHUTHbIE KOJ€OaHHMsT B HJICAJTBHOM
KojeOaTeIbHOM KOHTYype. AHAIOTUA MEXIy MEXaHHYeCKMMH U  3JEKTPOMarHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXPAaHEHUS PHEPTUU B UACAIBHOM KOJIeOaTeIIbHOM
KoHTYype. [IpencraBienue o 3aTyxarnmx Koiedanusx. BeIHyKIeHHbIE MEXaHUYEeCKHE KOJIeOaHusI.
Pe3onanc. BeiHyX/1eHHbIE 37€KTpOMarHuTHble Kosiebanus. Ilepemennsblil Tok. CUHYyCOUaNbHbBIN
MePEeMEHHBII TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA. AMIUTUTYIHOE U JEHCTBYIOIIEe 3HAYCHUE CHIIbI
ToKa M HampsbkeHus. Tpanchopmarop. [Ipon3BoacTBo, nepeaaya u noTpedlieHrne MEKTPUIECKON
SHEPruu. DKOJIOTMYECKUE PUCKH NPU MPOU3BOACTBE 3JeKTposHepruu. KynpTypa ucnonb3oBaHus
AJEKTPO’HEPTUU B [TOBCEHEBHOM KU3HHU.

Texnuueckue ycmpoticmea u Npakmuyeckoe npumeHeHue:. 3IEKTPUUYECKUI 3BOHOK, I€HEepaTop
[IEPEMEHHOT'0 TOKa, JIMHUHU AJIEKTporepeay.

Jlemoncmpayuu:

1. WccnenoBanue mnapaMeTpoB KoyieOaTeNbHON CHUCTEMBI (MPYKUHHBIM WIM MaTeMaTHYeCKUU
MasITHUK).

2. Habnronenue 3aTyxarommx KojaeOaHui.

3. UccnenoBanue CBOWCTB BBIHYK/IEHHBIX KOJIEOaHMI.

4. HabnroieHue pe3oHaHca.

5. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIOaHusI.

6. OcuiorpaMmbl (3aBUCUMOCTH CHJTBI TOKA W HANIPSDKEHHSI OT BPEMEHH ) JUTS 3JICKTPOMArHUTHBIX

KoJIeOaHuH.

7. Pe3oHaHC TpW TOCIIEAOBATEIFHOM COCIMHEHHH PE3UCTOpa, KATYIIKH HWHIYKTHUBHOCTH H

KOHJIEHCATOopa.

8. Mozenb TMHAHN dIIEKTPOTIEPEIauH.

Yuenuueckuit sxcnepumenm, nadbopamopnwvie padomot.

1. Jlaboparopnas pabota «MccnenoBaHue 3aBUCMMOCTH IEpHOJAa MaJblX KojieOaHWM rpy3a Ha
HUTH OT JUIMHBI HUTU U Macchl Tpy3a». [IpaBuna 6e3omacHocTH npu padote ¢ 1abopaTopHbIM
00opynOBaHUEM.

2. HccrnepoBanue NepeMEHHOTO TOKA B IENH U3 MOCIIE0BATENIbHO COEAMHEHHBIX KOHIEHCATOpa,
KaTyIIIK{ ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KMpPOMaAZHUmMHble 6071HbI. MexXaHUYECKHE BOJHBI, YCJIOBUS

pacnpoctpanenus. Ilepuon. CkOpoCTh pacmpocCTpaHEHUsT W JJiMHA BOJHBL. [lomepeunsie u

MpoJI0JIbHBIE BOJHBL. HTEepdepentus u nudpakinus MexaHuueckux BoJIH. 3ByK. CKOpOCThb 3BYyKa.

I'poMkocTs 3ByKa. BeicoTa ToHa. TemMOp 3ByKa. DIeKTPOMAarHUTHbBIE BOJIHBI. Y CIIOBHS U3Ty4EHUS

3JIEKTPOMArHUTHBIX BOJH. B3anMmHast opueHraius BektopoB E, B, v B anekTpoMarHuTHOMN BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpaK€HHE, NpEIOMIICHUE, MOJsIpu3anus, audpaxims,

uHTepdepeHiys. CKOPOCTh O3JEKTPOMAarHUTHBIX BOJH. [llkama AIeKTpOMarHWTHBIX —BOJIH.

[TpuMeHeHHe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [I[pHHIINITBI paAMOCBSI3U U TEIEBUICHHUS.

Paguonokamnus. DJEKTpOMarHWTHOE 3arpsi3HEHME OKpyxkawomed cpensl. HmxeHep 1o

pannodJIEKTPOHUKE.



Texnuueckue ycmpotcmea U HPAKMUYECKOe NpuUMeHeHue: MYy3bIKAIbHBIC HWHCTPYMEHTHI,
yJIBTPa3ByKOBass JUAarHOCTMKAa B TEXHUKE M MEIULMHE, paaap, PaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu:

. OOpa3oBaHue U pacpOCTPAHCHUE TIOTIEPEYHBIX U TIPOAOIHHBIX BOJH.

. KoneGnronieecs Teno Kkak HCTOUHUK 3BYKA.

. Habmoienue otpaskeHus U NpeaoMIIeHHs] MEXaHUYECKUX BOJIH.

. Habmonenue uaTepdepeHnny u nudpakinu MEXaHUIECKUX BOJH.

. 3ByKOBOH pE30HaHC.

. Habnroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYI0M M YaCTOTOM KOJIeOaHUH.
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. UccnenoBanne CBOWCTB 3JCKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, MOJSPU3ALINS,
mudpaknus, “HTepdepeHIus.

Tema 3. Onmuka. I'eomerpuueckas ontuka. IIpsmonuHeiiHOe pacnpocTpaHEHHE CBeTa B
oaHOpoaHOM cpene. JIyd cBeTa. ToueuHbIi HCTOYHUK cBeTa. OTpakeHHEe CBETA. 3aKOHBI OTPaXKEHUSI
cgeta. [loctpoenue uzo0pakeHuit B Inockom 3epkaie. [Ipenomiienue ceera. 3akOHbI MPEIOMIICHUS
cBeTa. AOCOIMIOTHBIM Noka3atenb npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [lpenenbHblii
YTOJI [IOJIHOTO BHYTpEHHEro oTpaxkeHus. Jucnepcust ceera. CiaoxHblii cocTaB 6enoro cseta. L{Ber.
Cobuparomie u paccerBaroiye JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U ONTHYECKasl Cuia
TOHKOU JUH3BL. [locTpoeHnne n3o0paxeHuil B cOOMparonmx 1 paccenBaromux jguH3ax. dopmyna
TOHKON JIMH3BL. YBEIWYEHUE, JaaBaeMoe JMH30M. [Ipenensl MpUMEHUMOCTH T€OMETPUYECKOMN
ontuku. BomuoBas ontuka. WuTepdepenuus cBera. KorepeHTHble HCTOYHUKU. Y CIOBHS
HaOII0/IeHUs MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(DA3HBIX
KOTePEHTHBIX UCTOUYHUKOB. [[udpakius ceera. Judpakunonnas pemeérka. Y ciaoBue HaOIOCHUS
TJIABHBIX MAaKCHUMYMOB TIPH MAJCHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.
[Tonapuzanus ceera.

Texnuueckue ycmpoiicmeéa U npaKmuyeckoe HpuMeHeHue: OYKH, Jiyma, (oToamnmapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAs OMTHKA, TU(PPaKIIHOHHAs periéTKa,
TIOJIIPOUI.

Jlemoncmpayuu:

. [IpssiMmonuHEitHOE pacrpocTpaHeHue, OTpaKeHNe U TIpesioMmiieHre cBeta. OnTuYecKue mpuoopsI.

. [lonHoe BHyTpeHHee oTpaxkeHne. Mozens cBeToBoOA.

. UccnenoBanue cBONCTB N300paKeHUI B TMH3AX.

. Moaenu MUKpoOCKoOMa, TEJIECKOIa.

. HaGmronenue untepdepeHium crera.

. HaGmronenue nqudpakuun certa.

. HaGmronenue qucnepcuu certa.

. [lonyyenue cnekTpa ¢ TOMOIbIO IPU3MBI.

9. [lomyueHue cekTpa ¢ TOMOMIbIO AU(PPAKIIMOHHON PEIIETKH.

10. Habrogenue nosisipu3aiiy CBeTa.

0 3 N U KW~

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut.

1. JlaGoparopHast pabora «l3mMepeHue TmoKazaTens NpeIoMIIeHUs cTekiaay. llpaBuna
0e30MmacHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM.

2. JlabGoparopHasi pabora «MccienoBaHue CBOWCTB HW300pakeHWH B JsmH3ax». llpaBuma
6e301acHOCTH ITpH paboTe ¢ 1adopaTOpHBIM 000PYIOBAHUEM.

3. Jlaboparophas pabota «Habmonenue aucnepcuu ceeray. [Ipasuiia 6ezonacHocTy pu padboTe
¢ J1abopaTOpHBIM 000PYAOBAHUEM.

PA3JIEJI 6. OCHOBBI CITELTUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panuubl NpPUMEHUMOCTH  KJIACCHMYECKOM MeXaHWKH. [locTynmarel cCHnenHalibHOM  TEOpUu
OTHOCUTEJIBHOCTH: HMHBAapPUAaHTHOCTb MOJYJIA CKOPOCTHM CBETa B BaKyyMmMe, NPUHLUII



OTHOCUTEIBHOCTH JWHIITEHHA. OTHOCUTEILHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U
COKpALIEHUE AJIMHBL. DHEPrusl U UMIIYJIbC PENATUBUCTCKON YacTUIbl. CBs3b MAcChl C SJHEPIHUEH U
HMMITYJIbCOM PEISTUBUCTCKOW YaCTUIIBI. DHEPTHSI TIOKOS.

PA3JIEJI 7. KBAHTOBAS ®U31KA

Tema 1. Inemenmut keanmoeoii onmuxu. ©otonsl. opmyna [lnanka cBsi3u sHEprun GoTOHA C
€ro 4acToToi. DHeprus u uMnyibc poroHa. OTKpbITHE U HccinenoBanue GoTordpdexra. OnbITh A.
I'. CroneroBa. 3akonbl ¢otodddekra. YpaBHenue DitnHmreitHa maia gorodddexra. «KpacHas
rpanuiay Gorodddekrta. JlaBnenue ceera. OnbiTel [1. H. JlebeneBa. Xumudeckoe AeiCTBUE CBETA.
Texnuueckue ycmpoucmea u npaxmuieckoe npumenenue: GOTodIEMEHT, (POTOIaTUHK, COIHEYHAs
Oarapesi, CBETOIUO/I.

Jlemoncmpayuu:

1. ®oroad ekt Ha yCTaHOBKE C IMHKOBOM TUTACTHHOM.

2. UccnenoBanue 3aKOHOB BHEIIHETo GpoTodddekra.

3. CBeToauo.

4. Conneunas Oartapes.

Tema 2. Cmpoenue amoma. Monens aroma Tomcona. OnbiTel Pezepdopna nmo paccessuuio
a-gactull. [lnanerapaas mozxens aroma. [Tocrynater bopa. U3nyuenne u noriomienne (pOTOHOB IPH
IIepexo/ie aToMa C OJHOI'0 YPOBHS 3HEPIUU Ha Jipyroi. Buasl cniektpoB. CrieKTp ypOBHEH SHEPTrUu
aTroma Bojiopoaa. BonHoBble cBoiicTBa yacTuu. Bosnbl ne bpoitnsa. KopnyckynspHo-BoIHOBOIM
nyanu3M. CIOHTaHHOE ¥ BBIHY)KJICHHOE M3ITy4eHHE.

Texnuueckue ycmpouicmea u npakmuyeckoe npumeHnerue: CieKTpaabHbli aHanu3 (CIEKTPOCKOI),
na3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu:

1. Monuens onbitTa Pesepdopna.

2. OmnpeneneHue JJIMHbI BOJIHBI JIazepa.

3. Jlazep.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot:

1. JlaGoparopHast pabora «HabOmromenue nuHeiyaroro crnekrpay». [IpaBuia Ge3omacHOCTH NpH
pabote ¢ 1ab0paTOPHBIM 000PYAOBAHHEM.

Tema 3. Amomnoe a0po. DKCIIEPUMEHTHI, TOKa3bIBAIOIINE CIOKHOCTh CTPOCHUS siipa. OTKpBITHE
panuoaktuBHOCTU. OnbITHl Pesepdopna mo onpeneneHuio cocrtaBa pagMoaKTUBHOTO HU3ITyYEHHUS.
CaoiicTBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue paqnoakTHBHOCTH HA KHUBbIE OPTaHU3MBI.
OTkpbITHE TPOTOHA U HelTpoHa. HykinonHast Mozens aapa I'eitzen6epra—lBanenko. 3apsia sapa.
MaccoBoe uucio siapa. Mzotonsl. Anbga-pacnaj. DIeKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnas.
NamMma-n3mydeHne. 3aKOH paJMOaKTHBHOTO pacrana. JHEprus CBsI3U HYKJIOHOB B sijipe. SnepHbie
cunbl. Jlepekt maccel sinpa. SnepHble peakuuu. JleneHue u cuHTE3 sijep. SaepHbiil peakTop.
Tepmosinepusbiit cunTe3. IlpoOremMbl M MepCEKTUBBI SACPHOM HSHEPreTUKU. DKOJOTMYECKHE
aCTIeKTHI SJIEPHON YHEPTETHKH. DU3UK-SIIEPITUK. DIEMEHTapHbIe YacTUIIBI. OTKPBITHE TO3UTPOHA.
Mertonbl  HAOMIOACHWS W PETHCTPALMU  DJIEMEHTApHBIX  YacTul.  DyHIaMeHTaIbHbBIE
B3auMoJielcTBUs. ENMHCTBO pU3nuecKoil kKapTHHBI MUpA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue . TO3UMETp, kKamepa BuiibcoHa, saepHbIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu:

1. C4€TUNK MOHU3UPYIOIIMX YACTHIL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomot:.

1. JlaGoparophas pabota «lccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim)y». [Ipasuna
6€30MacHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYTOBAHUEM.

PA3EJI 8. DJIEMEHTBI ACTPOHOMMU U ACTPOD®U3NKHN

DTamnbl pa3BUTHS acTpOHOMUH. [IpuUKiTaHOE U MHUPOBO33PEHUECKOE 3HAYCHUE acTPOHOMHUHU. Bun
3BE3aHOTO HEOa. Co3Be3/AUs, IpKUE 3BE3/IBI, INIAHETHI, UX BUANMOE ABMkeHne. COTHEYHas CUCTeMa.
Comnne. Conneunast akTuBHOCTh. McTtounnk sHepruu CoyiHIIa U 3BE3/. 3BE3/BI, UX OCHOBHBIE



XapaKkTepUCTUKHU. JluarpamMma «CHEKTpajdbHbIA KJIaCC — CBETHUMOCTBY». 3BE3AbI TJIABHOM

ITOCJICAOBATCILHOCTU. 3aBI/ICI/IMOCTB «Mmacca — CBCTUMOCTB» JUISA 3Bé3,£[ FHaBHOﬁ
MOCJIeIOBAaTeILHOCTH. BHyTpeHHee cTpoeHune 3BE3n. CoOBpEeMEHHBIE TIPENCTaBICHUS O
MPOUCXOXACHUU U 3BoonMu ConHIa U 3BE3/. DTanbl KU3HU 3BE3A. Miteunslid [Iyth — Hama

T'anaxtuka. Ilonoxxenne u nemxenne Comnnia B ['amaktuke. Tunbl ragaktuk. PaguoraaiakTUKU U
KBa3apbl. YEpHBIE IBIPHI B s1pax rajdakTuk. Beenennas. Pacmmpenne Beenennoii. 3akon Xa66ua.
Paz6eranne ramaktuk. Teopust bomabimoro B3peiBa. PenmkroBoe wusmydenwe. MacmrabHas
cTpyktypa Beenennoit. Meraranaktuka. Hepeménnpie mpo0aeMbl aCTPOHOMHUH.

Yuenuuecxkue naonrooenus:

1. Habmionenuss HeBOOPYKEHHBIM TJIa30M C UCIOJIB30BAaHUEM KOMITBIOTEPHBIX HMPUIOKEHUH s
OIIpEJIeJIEHUs] TOJIOKEHUSI HEOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3JUS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

2. Habmronenust B Teneckon JIyHsl, mianeT, Mieunoro Ilytu.
OBOBIIAIOHIEE NIOBTOPEHUE

Ponb ¢u3nMku ¥ acCTpOHOMHUU B IKOHOMHYECKOW, TEXHOJIOTHYECKOH, CONMATBLHOW M ITUYECKOU
cdepax AEATEIBHOCTH YEIOBEKA; POJIb U MECTO (PU3MKH M aCTPOHOMHUH B COBPEMEHHOW HAy4HOU
KapTUHE MHUpa; pojib (usnueckoi Teopuu B (POPMHPOBAHUM MPEICTABICHUNA O (UINYECKOM
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOILEM psJly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IPUPOJE.

Ilnanupyembie pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 MpeaMeTa

JIMYHOCTHBIE PE3YJIBTATHI

I'paxnanckoe BocnuTanue:

— ¢(hOpMUPOBAHHOCTH TPAKIAHCKON NMO3UINU 00YUYaIOMIETOCcsi KaK aKTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOro 00I1ecTBa;

— TMPHUHATHE TPAIUIHUOHHBIX OOICYEIIOBEUECKUX TyMaHUCTHYECKHMX U JIEMOKPATHUYECKUX
LIEHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO JESTEIIbHOCTh B HHTEpEcax TIpa)kJIaHCKOro O0OIIecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUH B IIKOJIE U JETCKO-IOHOIIECKUX OpraHU3alusiX;

— YMEHHE B3alMO/ICIICTBOBATD C COLMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C UX PYHKIUSIMHU U
Ha3HA4YCHHEM,;

— FOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM EATEIBHOCTH.

IIarprornyeckoe BoCIMTaHHUE:

— ¢(hopMHPOBAHHOCTh POCCUICKON IpayKAaHCKOW MIAEHTUYHOCTH, TaTPUOTU3MA;

— LIEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CUMBOJIaM; IOCTH)KEHUSAM POCCUNCKUX YUEHBIX B
obnacTu (GU3UKU U TEXHUKE.

JlyXOBHO-HPABCTBEHHOEC BOCIIMTAHHE:

— ¢(hOopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ’TUUECKOTO TIOBEJICHUS;

— CIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JEATEILHOCTH YUEHOTO;

— OCO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHUNBOTO OYyIYIIIEro.

JCcTeTHYECKOe BOCIIUTAHHE:

— OCTETHYECKOE OTHOLIEHHE K MHpPY, BKIIIOUAsi 3CTETUKY HAY4YHOIO TBOPUYECTBA, MPUCYLIETO
¢busnueckoil Hayke.

TpynoBoe Bocnuranue:

— UHTepeC K pa3auyHbIM chepam mpodeccuoHaNbHON AeSITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOM, yMEHHE COBeplIaThb OCO3HAHHBIM BBIOOp Oynymied mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa3oBaHHUIO B 00macTu (U3UKUA HaA
MIPOTSKEHUH BCEH KU3HU.

JKO0JIOTHYECKOe BOCIIUTAHue:



—  cOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpPhI, OCO3HAHHWE TJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

— IJIJAHUPOBAHUE U OCYILIECTBJIICHUE IEUCTBUI B OKPYXKAIOUIEH Cpelie Ha OCHOBE 3HAHMS LieJIeH
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

— paciIMpeHue OmbITa AEATENIbHOCTH IKOJIOTUYECKOW HANpaBICHHOCTH HAa OCHOBE MMEIOIINXCS
3HaHUi 10 pusmKe.

LleHHOCTH HAYYHOTO NO3HAHMS:

— c(opMHpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKOI HAYKH;

— OCO3HAHHE I[IEHHOCTH HAyYHOW NESATEIILHOCTH, TOTOBHOCTH B MpOIECCe HM3ydeHUs (U3HKU
OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENIbCKYIO JESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.
METAINIPEJMETHBIE PE3YJIbTATHI

YHuBepcaibHblIe IO3HABATEIbHbIE 1€l CTBUA

basoevie nozuueckue oeiicmeusn:

— €aMOCTOSITENIbHO (OPMYIUPOBATh W aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBarh €&
BCECTOPOHHE;

— ONPENENATh LEeIH IeSTeIIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUH UX JTOCTHIKEHUS;

— BBISIBISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYCCKUX SIBIICHUSX;

— pa3pabaTbiBaTh IJIAH PEIICHUs MPOOJIEMbl C yU4ETOM aHAlIM3a WMEIOIUXCS MaTepUalIbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

— BHOCHUTHb KOPPEKTHUBBI B JESATEIBHOCTb, OILICHUBATH COOTBETCTBHE pPE3YyJIbTATOB IIEIISIM,
OIICHUBATh PUCKHU MOCJIEICTBHUI I€ITEILHOCTH;

— KOOpDAMHHMPOBATh U BBINONIHATH pabOTy B YCIOBUAX pEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

ba3zoevie uccneoosamenvckue deiicmeusn:

— BIIIETh HAYYHOUM TEPMHUHOJIOTUEH, KIIFOUEBBIMH MOHATUSAMHU H METOAaMH (PU3NUECKON HAYKH;
— BJIAJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIILCKOM U MTPOSKTHOM JCSITEILHOCTH B 001aCTH (PU3UKY;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIIeHUs 3ajad
(U3HYECKOTO COJICpKAHUS, IPUMEHEHHUIO PAa3INIHBIX METO/I0B MTO3HAHMS;

— BIAACTh BHUJAMH JIEATEIBHOCTU IO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro WHTEPHpPETaluH,
npeoOpa3oBaHMUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YUCIIE MPU CO3TaHUHI
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

— BBISIBJISITH IPUUUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1auy, BBIIBUTATh THUIIOTE3Y €6
pelieHus, HaXOUTh apryYMEHTHI JIJIsl JOKA3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh [apaMeTphbl U
KPUTEPUU PEIICHHUS;

— aHaAJIM3HUPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUS 3aJa4d pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

— CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3aaud B 00pa30BaTENbHOMN NEATEIHHOCTH, B TOM
YHUCJIe PU U3yYeHUU HU3UKU;

— JIaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

— YMETb NePEHOCUTH 3HaHUSI 10 (PU3UKE B MPAKTHUYECKYIO 00JIACTh KUZHEICATCIbHOCTH;

— YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeit;

— BBIJIBUTATh HOBBIC HJICH, MPE/jIaraTb OPUTHHAIBHBIC ITOIXObI M PEIICHHS; CTABUTH MPOOIEMBI
Y 3a/1a4y, JIOMYCKAaOIINE alIbT€PHATUBHBIC PEILICHHUS.

Paboma c ungpopmayueii:

— BJIaJIETh HABBIKAMU MONTy4eHUs MHpOpMariu GU3NIECKOTO COEPKAHUS U3 HICTOYHUKOB Pa3HBIX
THUTIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOWCK, aHalW3, CHCTEMATHU3AIlMI0 U WHTEPIPETAIHIO
nH(OPMAILIUY PA3IUYHBIX BUIOB U GOPM MPEICTABICHUS;

— OLIGHUBATh JIOCTOBEPHOCTHh HMH(POPMAIINH;

— HCIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX ¥ KOMMYHHKAI[MOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX ¥ OPTaHU3AIMOHHBIX 33/1a4 C COOII0/IEHHEM TpeOOBaHMIT
OPrOHOMHUKH, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECypcoCOEepeKeHHs, MPABOBBIX U ITUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON 0€3011aCHOCTH;



— C€03/1aBaTh TEKCThI (PU3UYECKOT0 COACP)KAHMS B Pa3IMUHBIX (opMmarax ¢ yu€TOM Ha3HAUYEHUS
uHpOpMallUd W TENEBOM ayIUTOPUHU, BHIOMpas ONTUMAIBHYIO (OpMY TpPEICTaBICHHUS W
BHU3yaJIN3aL1H.

KommynukamugHvle ynueepcanbHble yueOHble 0elcmeus:

— OCYUIECTBIIATH OOLIEHNE HAa ypOKaxX (PU3UKU U BO BHEYPOUHOH JESITENbHOCTH;

— pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYyallui M CMSTYaTh KOH(IIUKTHI,

— Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
— MIOHUMATh U MCTIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW M UHIAUBHyaTbHON paboTHI;

— BbIOMpaTh TEMaTHUKy U METOJbl COBMECTHBIX ACHCTBHIl ¢ Y4ETOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH Ka)KJI0T0 YWICHA KOJUIEKTUBA,

— MPUHUMATh LEJIH COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH IEUCTBUS 110
€€ JOCTHIKEHMIO: COCTABIIATh IUIAH JIEUCTBUM, PACIIPENCIIATh POJIU ¢ Y4ETOM MHEHUM YYaCTHHUKOB,
00CyXIaTh pe3ylbTaThl COBMECTHON paboThI;

— OILIGHMBATh KaueCTBO CBOETO BKJAJa M KaXJOr0 y4acTHMKA KOMAaH[bl B OOIIMN pe3yNbTaT I0
pa3paboTaHHBIM KPUTEPUSIM;

— IpeularaTb HOBBIE IIPOEKTHI, OLICHMBATh HMACU C IO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOW 3HAUMMOCTH;

— OCYUIECTBJIATH ITO3UTUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX CUTYaLUsX, NIPOSBIATh
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

Pezynamuenuvie ynueepcanvhbvie yueonvle 0eiicmeus

Camoopeanusayus:

— CAMOCTOSITENBHO OCYIIECTBIITh IIO3HABATEIBHYIO ACATENBHOCTD

B 001acT (PU3MKU U aCTPOHOMUHU, BBISBIISTH MPOOJIEMBI, CTABUTH U (HOPMYIHUPOBATH COOCTBEHHBIE
3a/1a4u;

— CaMOCTOSITEIbHO COCTaBJATh IUIAH PEIICHHs pacyETHBIX M KAadyeCTBEHHBIX 3ajay, IUIaH
BBIIIOJTHEHUSI MPAKTUYECKOM paboThl ¢ y4ETOM HUMEIOLUIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MO’KHOCTEHN U IIPEANIOYTECHHUI;

— J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

— pacmupsaTh paMKH yueOHOTOo MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

— JlenaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peuieHue;

— OLICHUBATh MPUOOPETEHHBIH OIBIT;

— CrnocoOCTBOBaTh (POPMHUPOBAHUIO U TNPOSBICHHUIO 3PYAULUU B 001acTH (U3UKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CamoKoHmMpOnb, IMOYUOHATILHBLL UHMELIEKM

— JaBaTh OIICHKY HOBBIM CHUTYal[UsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

— BJI3/IETh HaBbIKAMH I1O3HABATEIbHOW PEe(JIEKCHN KaK OCO3HAHMsI COBEPILAEMBIX JECUCTBUN U
MBICITUTENBHBIX MTPOIIECCOB, X PE3YIbTATOB U OCHOBAHUM; UCTIOJIH30BATh MPUEMBI PEIICKCHH IS
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 X CHU)KEHHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IPU aHAINU3€E PE3yJIbTaTOB JI€ATEIbHOCTH;

— MPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX PU aHAINU3€E PE3yJIbTaTOB JI€ATEIbHOCTH;

— MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.

B npouiecce n0CTHXEHNS TMUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI IPOTPAMMBI CPEHETO 00ILEro
o0pa3zoBaHus 10 PU3MKe y 00YUaIOUINXCS COBEPUICHCTBYETCS 3MOIIMOHABHBINA HHTEIJIEKT,
Mperoaralouii copMUpOBaHHOCTE:

— CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOUN Cephl, OBITH YBEPEHHBIM B ce0e;
— CaMOpEryJIMpPOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MMOBECHHE, CIOCOOHOCTh a/IallTUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSM U MPOSIBIISThH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTUBAIIMH, BKIKOYAOLIEH CTPEMIICHHE K JTJOCTUKEHUIO LIEJU U YCIIEXY,
ONTHMH3M, UHUIIMATUBHOCTb, YMEHHUE JIEICTBOBATH, UCXO/ U3 CBOMX BO3MOKHOCTEH;



— HMIIATUH, BKIIIOYAIOIEH CTOCOOHOCTh MOHUMATh SMOLIMOHATILHOE COCTOSTHUE JPYTHUX,
YUUTBIBATh €r0 IPU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;
— COLMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOLIEHHUSA C JPYTUMHU
JOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonny o6yuenus B 10 kiacce npeqMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPAXkKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

— JIEMOHCTPUPOBATH HA PUMEPAX POJIb U MECTO GU3UKH B (POPMHUPOBAHUH COBPEMEHHON HAYUHOMN
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B MPAKTUUYECKOU JIEATETbHOCTH
JIFOJIEH;

— YUYUTHIBATh TPAHUIBI MPUMEHEHUSI M3YYCHHBIX (DHU3UYECKHX MOJIENel: MaTepuaibHas TOYKa,
MHEepLHaIbHAs CUcTeMa OTCUETa, aOCOMIOTHO TBEPAOE TEI0, UCANBbHBIN ra3; MOJAEIU CTPOCHHUS
ra3oB, KHJIKOCTeH W TBEPIBIX TEJ, TOUCUHBIH JICKTPUUCCKUN 3apsa MPHU pelIeHUuN (PU3NIECKUX
3a/1a4;

— pacno3HaBaTh GU3NICCKUE SIBICHUS (IIPOLIECCHI) K OOBSICHSATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOEHUS BEIIECTBA U JIEKTPOAUHAMUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE [BIDKEHUE, CBOOOJHOE TAJCHHE TEJ, MABM)KCHHUE 10
OKPY>KHOCTH, MUHEPIIHS, B3auMoieiicTBUE Tel; Auddy3usi, OpOyHOBCKOE ABUKEHUE,

CTPOCHHUE KUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BhEMA TeNl MPH HarpeBaHUU (OXJIAKICHHUU),
TEIJIOBOE paBHOBECHE, UCIIAPEHUE, KOHJICHCALUsl, IUIABJICHNE, KPUCTAJUIN3alusl, KUIICHHE,
BJIAKHOCTh BO3/1yXa, ITOBBIICHHUE JABJICHUS T'a3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBA3b
MEXIy IapamMeTpaMHu COCTOSIHUSI ra3a B HM3OIpOLIECCaX; JJIEKTpHU3alus Tell, B3aHUMOJECHCTBHE
3aps0B, AJIEKTPUUECKAS] TPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICCTBUS
TOKA;

— OMHCHIBATH MEXaHUYCCKOE ABMKCHHE, UCTIOIB3Ys (PH3NUIECKUE BEIIMYUHBI: KOOPJUHATA, TYTh,
repeMenieHne, CKOpocTb, YCKOPEHUE, Macca Tejla, Cujla, UMITYJIbC Teljla, KHHEeTUYeCKas 3Heprus,
MOTEHIMAIbHASL JHEPrusi, MEXaHuueckas padoTa, MEXaHWYECKas MOIIHOCTb, TMPH OMUCAHUU
MIPaBIJIbHO TPAKTOBATh (PU3MUYECKUIN CMBICIT HCTIOIb3yEMbIX BEIMUUH, UX 0003HAYECHUS U €TUHUIIBL,
HaXOJIUTh (POPMYJIBI, CBA3BIBAIONIUE NaHHYIO PU3NICCKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMM;

— OIKCHIBaTh U3YUYEHHBIEC TETJIOBBIE CBOMCTBA TEN M TEIUIOBLIEC SIBJICHHSI, HCTIONb3Yys (PU3NUECKUE
BEJIMYMHBI: JABJICHUE ra3a, TeMIIepaTypa, CpeIHsAs KHHETHYECKas SHEPT Ul XaOTHYECKOTO
JBUKEHUS MOJIEKYJ, CPETHEKBAAPATUUHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSIS
sHeprusi, pabora raza, Ko3QGUIIMEHT MOJIE3HOTO JACUCTBHUS TEIUIOBOTO JBUTATENS; TIPU OMUCAHUU
MPaBIJIbHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOIb3yEeMbIX BEIMYUH, UX 0003HAUYCHHUS U €MHHUIIBI,
HaxOoJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BETUUNHAM;

— ONUCHIBaTh M3YYEHHBIE DJIEKTPUUYECKUE CBOICTBA BEIIECTBA, JJIEKTPUUYECKHUE SIBICHUSA
(mportecchl) W AIEKTPUUYECKYIO TPOBOJUMOCTH PA3IMYHBIX CpEl, HCIOIb3ys (PU3HUECKUE
BEJIMYUHBI: AJIEKTPUUECKUN 3apsll, AIEKTPUUYECKOE II0JIe, HANPSKEHHOCTh IMOJs, MOTEHIMA,
Pa3HOCTB IMOTEHIINAJIOB, CHJIA TOKA, IEKTPUIECKOE HAIIPSDKEHUE, dJIEKTPUYECKOE COIIPOTHUBIICHHUE,
O/1C, paborta TOKa; MPU OMUCAHUM MPABHIIBHO TPAKTOBATh (PU3UUECKHI CMBICI MCTHOIB3YEMBIX
BEJIMYUH, UX 0003HAYECHUS U €IUHUIIBI; YKa3bIBAaTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMU BEJIMYNHAMU;

— aHAIM3UPOBATh (U3MUECKHE TIPOIECCHl W SIBJICHHUS, HWCIONB3ys (U3HUYECKHE 3aKOHBI U
NPUHLMUIOBL: 3aKOH BceMHpHOro tarorenus, I, II u III 3axonbr HproToHa, 3ak0H coxpaHeHUs
MEXaHWYECKOW DHEPTUH, 3aKOH COXPaHEHHUS MMITYJbCa, TPUHIUI CYNEPIO3UIIUN CHJI, TIPHHIIUIT
paBHOIpaBUs UHEPLUUATIBHBIX CUCTEM OTCUYETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHUS
BEIIIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEIHEN KHHETHUYECKON YHEPTUU TEIIOBOTO JIBHXKEHUS MOJIEKYIT
c aOcomOTHON Temmeparypod, TepBbIi 3aKOH TEPMOJWHAMHUKU, 3aKOH COXPaHECHUS
3IEKTPUUECKOTO 3apsa, 3akoH KyitoHa, 3akoH OMa, 3aKOHBI ITOCIEA0BATEIBHOIO U TAPaJUIEIbHOTO
COCIMHEHHUS] TPOBOJHHUKOB, 3akoH J[xoyns—JleHna; mnpu 53TOM pa3nuyarh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpAKEHHE M YCJIOBUS (TpaHMIIbI, OOJIACTH)
MIPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIC MPHUHIUIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCIOBHS MX O€30MAaCHOTO MCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU;



— BBIIOJHATH OKCIEPUMEHTHI IO HCCICNOBAHUIO (U3MUYECKUX SBICHUN U TIPOIECCOB C
MCIOJIb30BaHUEM MPSMBIX, U KOCBEHHBIX U3MEPEHHIL: TPH ATOM (GOPMYITUPOBATH TPOOIIeMy/3a1aqy
U TUIOTE3y y4eOHOIro 3KCIEPUMEHTa; COOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHMS;
MIPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBOIBI;

— OCYUIECTBJIATH MPSIMbIE U KOCBEHHBIE M3MEpEHUsI (U3NYECKUX BEIMYUH; IPU 3TOM BBIOMpATh
ONTUMAJBHBIA CIOCOO M3MEpPEHHUs W UCIOIB30BaTh WU3BECTHBIC METOJBI OLIEHKH IMOTPEITHOCTEH
HU3MEpEHUI;

— HCCIIEA0BaTh 3aBUCUMOCTH MEXAY (DU3MYECKHMMH BEIMYMHAMH C HCIOJB30BAHUEM MPSMBIX
U3MEpEHUil: MpHU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTAThl MOJYy4YECHHOMN
3aBUCHMOCTH (DU3MYECKHUX BEITUYMH B BUJE TaOIUIl U TpadUKOB, JIeNaTh BHIBOABI 110 PE3yJIbTaTaM
HCCIIEIOBAHMUS;

— co0iroaTh mpaBmiia 0€30MacHOro TPyAa MPU MPOBEACHUH UCCIICOBAHUNA B paMKax y4eOHOTO
9KCIIEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKOW M MPOEKTHOM JESITeNbHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYIOBAHMUS;

— pemiath pacu€THbIC 33/1a4 C SIBHO 33JaHHON (M3MYECKON MOJENbI0, UCIONb3ys (pu3ndeckue
3aKOHBI M TIPUHIIMIIBI, Ha OCHOBE aHajM3a YCIOBHUS 3aJa4d BBIOMpATh (U3HUECKYI0 MOJIENb,
BBIICTISIT (PU3MYECKHE BEIMYMHBI U (OpPMYJbl, HEOOXOAMMBbIE Uid €€ pElIeHHUs, MPOBOJIUTH
pacuéThl U OIICHUBATH PEATLHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NIESCKON BETTUYHHEI;

— peuiaTb Ka4yeCTBEHHBIE 3a/layll: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHBYIO IIEMIOYKY
pacCyXJICHHIA C OTIOPOi Ha M3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHHUS;

— UCIOJIL30BAaTh MPH PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU IS
MOVCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMH ¥ TPEIACTABICHUS YICOHOW M HAYIHO-TIOMYIISIPHOMN
nH(pOpMaLIUY, TOTYYCHHON U3 Pa3IMYHBIX HCTOUHUKOB; KPUTUYECKH aHAJTM3UPOBATH MOTYyYaeMYyIO
WH(POPMAIIHIO;

— MPUBOAUTH MPUMEPHI BKIIAa POCCUNCKHX U 3apyO0eKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKU,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

— HCMOJb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOW >KU3HH AJISL 0OECIIeUeHUs
0€30IMacCHOCTH P OOPAIICHUH ¢ TTPHOOPAMHU U TEXHUICCKHUMH YCTPONCTBAMH, JIISI COXPAaHEHUS
3JI0pPOBbS U COOTIOACHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYKaIOIIEH CpeIe;

— paboTaTh B TPYMIE C BBITOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBAThH PaboTy
TPYNNbl, palMOHANBHO paclpefensTh OO0sI3aHHOCTM M IUIAHUPOBAaTh JIEATEIbHOCTH B
HECTaH/JAPTHBIX CUTYAIUSX, aJeKBATHO OIICHWBATHh BKJIAJ] KAXKIIOTO W3 YYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

K koHmy o0y4enus B 11 kiracce mpeaMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JTOJDKHBI OTPAXKATh
c(hOPMHUPOBAHHOCTH Y O0yUAIOUTUXCS YMEHHI:

— JIEMOHCTPHUPOBATH HA MMPUMEPAX POJIb U MECTO (PU3UKH B POPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHH, B TPAKTHIECKON
NEeSTeIILHOCTH JIFOJICH, IIEJIOCTHOCTh U €IMHCTBO (PU3NICCKOW KApTUHBI MUPA;

— YYUTHIBaTh TPAHULBI TPUMEHEHUS W3YYCHHBIX (U3UUYECKUX MOJeNeil: TOuYeHHbIN
ANEKTPUUIECKUH 3apsil, JIyd CBETa, TOYCUHBIN UCTOYHHK CBETA, SJCPHAS MOJICTh aTOMa, HYKJIOHHAS
MOJIeTIb aTOMHOTO siJipa MPHU peuIeHNH PU3NIECKUX 33/1aY;

— pacrno3HaBaTh (PU3NYECKHE SBJICHHS (MPOIECChl) M OOBICHATH WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOM (DM3HMKHU: B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
WHIYKIHSI, JeWCTBUE MArHWUTHOTO IIOJII HA TPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsj,
ANEKTPOMArHUTHBIE KOJIEOAHUS W BOJHBI, MPSIMOJIUHENHOE pacmpoCTpaHEHUE CBETA, OTPaKEHUE,
npesomiieHrue, WHTepdepeHnus, Tudpakius W TONSIpU3alds CBeTa, JHUCICPCHS CBETa;
dotoanexkrpuyeckuit 3pdext (hoTorddekr), cBeToBoE NaBiICHHE, BOSHUKHOBEHUE JTHMHEHUATOTO
CIICKTpa aToOMa BOJOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PATMOAKTHBHOCTB;

— ONHCHIBaTh HM3yYEHHBIC CBOWCTBA BelIECTBA (DJIIEKTPUUYECKUE, MArHUTHBIC, ONTHYECKHE U
AJICKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCIONB3Ys (DM3MUECKHE BEITUYHHBI: JJICKTPUUICCKHIMA
3apsil, cuUila TOKA, JJIEKTPUYECKOE HaMpsDKeHHE, DJEKTPUYECKOe COMPOTHBICHUE, Pa3HOCTh
noteHimanos, DJC, pabora Toka, WHIYKIMS MarHUTHOTO MOJs, cwiia Amriepa, cuia Jlopenia,
WHIYKTUBHOCTh KATYIIKH, YHEPTUS SJICKTPUUYECKOTO W MATHUTHOTO TOJEH, Mepuoa M 4acToTa
KoJieOaHuN B KoJIeOATEIPHOM KOHTYpe, 3apsAl M CHJIa TOKa B TIPOILECCE TapMOHHYECKUX
ANEKTPOMATrHUTHBIX KOJIeOaHH, (HOKYCHOE paCCTOSIHUE U ONITUYECKAsl CUJIA JIMH3BI, IPU OMTUCAaHUHT



MPABIJIBHO TPAKTOBATh (PU3UUYECKUIN CMBICIT HCIIOJIb3yEeMbIX BEIMYNH, UX 0003HAUCHUS U CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHUMHY C APYTUMHU BEITMYUHAMU;
— OIKCHIBATh M3yYCHHBIC KBAHTOBHIC SIBIICHHUS W TPOIECCHI, UCIONIB3Ys (HPU3NUYECKHUE BEITUYNHBL:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJUHA BOJHBI U YaCTOTa CBETA, SHEPTUS M UMIYJILC (POTOHA,
MepUoJl TOoJypachaaa, dHEPrUsl CBS3M aTOMHBIX sJep; NMPH ONHCAHWH TPAaBUIBHO TPAKTOBATh
(U3HYECKUN CMBICT UCTIONB3YEMBIX BEIHUWH, UX 0003HAYCHUS U CIUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PM3UYECKYIO BEJIMYMHY C IPYTMMHU BEIUYMHAMH, BBIYUCISATH 3HAYCHHE
(U3HUYECKON BETUMYNHBL;

— aHaNM3upoBaTh (U3MYECKHE TIPOLECCHl M SIBJICHHS, HCIONB3Ysl (PH3UYECKUE 3aKOHBI U
MPUHIIMIBL: 3aKOH JJICKTPOMArHUTHOW WHIYKIMH, 3aKOH TMPSIMOJIMHEHHOTO pacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPaKCHHUs CBETa, 3aKOHBI TPEIOMIICHUS CBETA; YpaBHEHUE ODWHINTCHHA IS
dotorddekra, 3aKOH COXpAHEHHS SHEPTUU, 3aKOH COXPAHCHUS UMIYJIhCa, 3aKOH COXPAHCHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEGHUsT MAacCOBOIO YHCIA, IOCTyJIaTel bopa, 3aKoH
pPalMOAaKTUBHOTO pacmajaa; MpH 3TOM pa3iddarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKCHUE U YCIOBHS (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;

— ONpeNeNsITh HAMPABICHUE BEKTOpPA MHAYKIIMA MAarHUTHOTO TIOJISl MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

— CTPOUTH M ONKCHIBATh N300pakeHNe, CO3/1aBAeMOE IJIOCKUM 3€PKaJIOM, TOHKOM JIMH30M;

— BBINOJHATh JKCIICPUMEHTBI T10 HCCIICAOBAHUIO (DU3MUYECKUX SIBJICHHH M TPOIIECCOB C
MCTIOJIb30BAaHUEM MIPSIMBIX, U KOCBEHHBIX U3MEPEHUII: IPU 3TOM (POPMYIIMPOBATh MPOodIeMy/3anaay
U TUNOTE3y y4eOHOro IKCIEPUMEHTa; cOOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00O0PYIOBaHHS,
MIPOBOIMTH ONIBIT U POPMYITUPOBATEH BHIBO/IBI,

— OCYILECTBIIATh MPSAMbIC U KOCBEHHBIC M3MEPEHUS (PU3MUSCKUX BEJIMYWH; IPU 3TOM BHIOUPATH
ONTUMATBHBIA CIIOCOO M3MEPEHHUsI W UCIOJIB30BaTh M3BECTHBIC METONBI OIEHKH IMOTPEIIHOCTEH
HU3MEpEHUI;

— HCCIIEIOBATh 3aBUCHUMOCTH (PU3NYCCKUX BEIMYHMH C UCIIOJIb30BAHUEM TIPSIMBIX M3MEPECHUIA: TTPU
3TOM KOHCTPYUPOBATh YCTaHOBKY, (DHKCHpPOBATh pPE3y/lbTaThl IOJYYCHHONH 3aBUCUMOCTH
(U3HYECKUX BEITMYHH B BUJIC TAOIHI] ¥ TPaQUKOB, JCJIaTh BBIBOIBI IO PE3yIbTaTaM UCCIICIOBAHNUS,
— coO0AaTh MpaBmiia 0€30MacHOro TPy/ia MPU MPOBEICHUH MCCICIOBAHUN B PaMKax y4eOHOTO
SKCIEPUMEHTa, y4eOHO-HCCIIEOBATEIbCKOM M TPOEKTHOH JAEATENBHOCTH C HCIOJIb30BAHUEM
WU3MEPHUTENBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYIOBaHUS;

— pemarb pacy€THbBIE 3a/1a4M C SBHO 3a/laHHON (YM3NYECKON MOJEINBIO, HCIIONB3Ys (PH3NIecKre
3aKOHBI M TIPUHIIUIIBI, Ha OCHOBE aHajdN3a YCIOBHUS 3aJauyd BBIOMpATh (U3MUECKYI0 MOJIENb,
BBICTISITE (PU3UYECKUE BEIMYMHBI U (DOPMYJIBI, HEOOXOAMMEBIE IS €€ PEIICHUs, MPOBOJIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAYeHHsI (PU3NIECKOM BETUIHMHBI;

— pemarh KAaYeCTBCHHBIC 3aJIa4M: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYHBYIO IICTIOUKY
paccyXIeHHii ¢ OTIOpPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

— UCTIOJIL30BATh MPH PEIICHUH YIeOHBIX 3a]1a4 COBPEMEHHbIC HH()OPMAIMOHHBIC TEXHOJIOTHH JITS
MOKMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMHN U MPEJCTaBICHUs YIeOHOW M HAYYHO-TIOMYJISIPHOM
nH(OPMAIIHH, TIOTYICHHON U3 Pa3IMIHBIX HCTOYHUKOB; KPUTHICCKU aHATM3UPOBATH MOTy4aeMYyFO
nH(pOpMaINIo;

— OOBSICHITh TPUHITUTIBI JICHCTBUS MAIlIMH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3indyaTh
yCIOBUS MX O€30MaCHOTO UCTOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

— MPUBOJHUTH MPUMEPHI BKJIAa POCCUUCKHUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

— HCIOJB30BaTh TEOPETHUECKUE 3HAHMS 1O (PU3HMKe B TIOBCEIHEBHOW JKW3HHU JUI 00eCTeUeHUs
0€30MMacHOCTH MPH OOpaIeHHH ¢ TPHOOPaMU U TEXHUYECKHUMH YCTPONCTBAMH, IS COXPaHEHHS
3IIOPOBBSI U COOITIOJICHHUSI HOPM DKOJIOTHUIECKOTO TIOBEICHUS B OKpYIKArOIIeH cpejie;

— paboTaTh B TPYMIE C BBITOJHEHWEM PA3IMYHBIX COIMATBHBIX POJEH, MIaHUPOBaTh PaboTy
TPYIIBI, PAaMOHATBHO PACHpPENeNsiTh OOS3aHHOCTH W IUIAHUPOBATh  JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJeKBaTHO OIICHWBATHh BKJIAJ KaXKIOTO W3 YYACTHUKOB TPYIIHI B
peleHre paccMaTpuBaeMOl POOIIEMBI.



[IpomexyTouHasi arTecTanus 1Mo yueOHOMY MpeAMETY MPOBOJUTCS B COOTBETCTBHHU C
[TonoxxenneM o Qopmax, NEPUOAUYHOCTH, TMOPSAKE TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOUHOM aTTecTanuu odydaronuxcss MbOY ['mmuazus Ne 24,

TemaTudeckoe IIAHUPOBAaHUE

Ha y4yeOHBIX 3aHATHSX HCHONB3YIOTCS 3JEKTPOHHBIE (UH(POBBIE) 0Opa3zoBaTeNbHBIE PECYpPCHI,
TIpEACTABICHHBIC Ha 00Pa30BaTEIIbHBIX IIAThOpMaXx:
Poccuiickass snekTpoHHas mikoia. Pecypcel i oOydeHHs: KOHCIEKTBI, BHJICOJCKIIUH,
YOPAKHEHUS] U TPEHUPOBOUHBIC 3aHATHUS, METOAMYECKHE MaTepuanbl Juisi yuurtens. bes
peructparuu. https://resh.edu.ru/
«Yuu.py» — UHTEPaKTUBHBIE KYpPChl IO OCHOBHBIM IpEAMETaM U MOATOTOBKE K MPOBEPOYHBIM
pabotam. https://uchi.ru/
«IKnace» — cepBuc, MO3BOISIIOIINN YUUTEIO BbIIATh IIKOJIBHUKY MTPOBEpOUHylo paboty. Ecinu B
X0Jie paboOThl YYEHUK JOMYCKAeT OLINOKY, eMy OOBSCHSIOT XOJ PELICHUs 3aJaHus U MPEeAIaraloT
BbI- IIOJIHUTH APYIOM BApUAHT. YUUTENb IIOIY4aeT OTYET O TOM, KaK YYCHUKH CIPABISAIOTCS C
3amanusamu. https://www.yaklass.ru/
dokchopa — oryaiiH-mKoNa st odydaromuxcs 10 —11 kmaccoB, momoraromiasi B OJTOTOBKE K
EI'D, omummmanam. https://foxford.ru/about
NznarenbctBo «IIpocBelieHney» — 3IIEKTPOHHBIE BEPCUU YUEOHO-METOAMUYECKUX KOMILIEKCOB,
Bxonsaunmx B Genepanbubiii nepeueHs. s paboThl ¢ yueOHHUKAMU HE OTPeOyeTCs MOAKIIOYCHUS
K uHTepHety. MHdopManmoHHslil pecypc pacronaraercs o aapecy https://media.prosv.ru/:
JlutPec: Ilkoma — mpemocTaBiseT 00pa3oBaTeIbHBIM OpraHU3alUsAM JOCTYH K MOOHIBHOM
OuOIMOTEKE C BO3MOXKHOCTBIO IMCTAHIIMOHHO BBIIABATH AJIEKTPOHHBIC KHHUTH.

Ne Tema pa3jaesna Ko.1-
BO
JacoB
10 kaacce
PA3EJI 1. PU3UKA U METOAbI HAYYHOI'O I103HAHUA 2
1. ®dusnka — Hayka o npupoje. HayuHsle MeTOAbl MO3HAHUS OKPYKAIOIIETO MHpA. 1

I'panuubl npuMeHMMOCTH (Qu3MUecKuX 3akoHOB. I[Ipuniun coorsercTBus. Ponb u
MecTo (u3ukn B (HOPMHpPOBAHMM COBPEMEHHOM HAyyHOW KapTUHBI MHpa, B
MIPAKTUYECKOW JEATECIIbBHOCTU JIIOJeW. BBOAHBIM HMHCTPYKTaXX IO TEXHHKE

0€301MacCHOCTH.
2. BxomHas KOHTpOJbHAs paboTa. 1
PA3JEJ 2. MEXAHUKA 18
Kunemaruka 5

3. Mexannueckoe asmkenne. OTHOCUTEILHOCTh MEXaHNYECKOTr O ABMKeHus. CucreMa 1
orcuéra. Tpaektopus. Ilepemenienue, cKopocTh (CpelHsis CKOPOCTh, MTHOBEHHas
CKOpPOCTh) U YCKOPEHNE MAaTepHAIbHOMN TOUKH.

4. JlaGoparopHas pabota «lccnenoBanne COOTHOMIEHUS MEXY ITyTSIMU, IPOUIEHHBIMU 1
TEJIOM 3a MOCJeI0BaTeNIbHbIE PaBHbIE POMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKEHUHM C HAdalbHON CKOPOCTHIO, paBHOM Hymo». [IpaBuia 6e30MacHOCTH IMpH
pabote ¢ 1abopaTOpHBIM 000PYTIOBAHUEM.

5. PaBHOMEpHOE U PaBHOYCKOPEHHOE MPsSMOSIUHEHOE ABIKeHue. [ paduku 1

3aBUCUMOCTH KOOPAHUHAT, CKOPOCTH, YCKOPCHUS, TYTU U ICPCMCIICHU
MaTepHaHLHOﬁ TOYKHU OT BPEMCHHU.



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://foxford.ru/about
https://media.prosv.ru/

6. CBobGosnHoe maneHue. YckopeHue cBoOomHoro mnaneHus. JlaGoparopnas pabota 1
«3yueHmne nBUKEHHS Tea, OpPOIIEHHOTO TOpU30HTaIbHOY. [IpaBuna 6e3onacHoCTH
pu paboTe ¢ 1abopaTOpPHBIM 000PYTOBAaHHEM.

7. JIBr>keHrMEe MaTepHaIbHOM TOYKHM IO OKPYKHOCTH C MOCTOSHHOM IO MOJIYJIIO 1
CKOpOCTBIO. YTIJIOBasi CKOPOCTh, IMHEHHast ckopocTh. [lepros u yacrota obpareHus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

JAunamMuka 7

8. [Tpunmun otHocutensbHOocTH ["anmuies. [lepBwiii 3akoH Hbrotona. MHeprumanbHbie 1
CUCTEMBI OTCYETA.

9. Macca tena. Cuna. [lpunmun cynepno3unuu cui. Bropoi 3akoH HproToHa miis 1
MAaTepUaAIbHON TOUYKH.

10. | Tpernii 3akoH HeroTOHA /U151 MaTepUaIbHbBIX TOYCK. 1

11. | 3akon BcemupHoro tsrotenus. Cuia Tsbxectu. [lepBas kocMuyeckasi CKOpOCTb. 1

12. | Cuna yopyroctu. 3akon I'vka. Bec Ttema. Jlaboparopnas pabora «MccienoBanue 1
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIie, OT UX
nepopmaruuy. llpaBunma  Oe3omacHoct mpu  pabore ¢ 1ab0OpaTOPHBIM
000pyIOBaHUEM.

13. | Cuna tpenms. Cuita TpeHHS CKOJNBKEHHA M cuiaa TpeHus nokos. KoadbdwuiumeHnt 1
tpeHus. Cuila CONPOTHBIICHHS TPH JBW)KCHUHM Tella B IKUJAKOCTH WA Tase.
JlaboparopHasi paborta «/3yueHue ABMKEHUS OpyCKa MO HAKJIOHHOHN ILIOCKOCTH.
[TpaBwita 6e30macHOCTH P paboTe ¢ Ta0OPaTOPHBIM 000PYIOBAHUEM.

14. | [locrynatenbHOe ¥ BpallaTeIbHOE JBUKEHHE aOCONIOTHO TBEPJAOTO  Teja. 1
JlabopatopHas pabota «lMcciaemoBaHue yCIOBHM paBHOBECHs TBEPAOIO Teia,
UMEIOIIETO OCh BpamieHus». [IpaBuna 6e3omacHocTH Tipu pabote ¢ 1abopaToOpHBIM
00opyIOBaHUEM.

3aKoHBI COXpaHEHHsI B MEXaHNKe 6

15. | Umnynbec MaTepuaibHON TOUKH (Tela), CHCTEMbI MaTEPUATIBbHBIX TOUeK. Mmmynbe 1
CIJIBI U HM3MEHEHHE HMMITyJbca Tela. 3aKOH COXpaHEeHHsl uUMIyibca. PeakTuBHOE
JIBUKCHHE.

16. | PaGora crbl. MomHocTh cuiibl. JlaboparopHas padorta «HccnenoBaHue CBSI3u padOThI 1
CWIIBI C W3MCHCHHEM MEXaHWYECKOW DHEPruu Tejla Ha TNPUMEPE PaCTSHKCHHS
pesuHoBoro kryra». IlpaBuna Oe3omacHocTH Tpu pabote ¢ JabOPaTOPHBIM
00opy/noBaHUEM.

17. | Kunetuueckass >Heprusi mMarepuaibHON Touku. [loTeHIManbHas SHEPrHs YIpyro 1
nedopMuUpOBaHHOM TIpyXHHBI. [loTeHIIMaIbHAsT YHEPTHs Tena BOIU3U MOBEPXHOCTH
3emutu.

18. | [loTeHuuanbHbIe U HEMOTEHIIUATbHBIE CHIIBL. CBS3b paOOTHI HETIOTEHIIMATBHBIX CHII C 1
M3MECHECHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI TEll.

19. | BakoH coxpaHeHuMs MexaHHW4yeckod sHepruu. JlaGopatopHas pabota «M3yuenue 1
a0COJTFOTHO HEYIIPYTOT0 y/iapa ¢ IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MASTHHKOB).
[IpaBuna 6e30macHOCTH NP paboTe ¢ T1adopaTOPHBIM 000PYIOBAHUEM.

20. | KoHTpompHas paboTta 1o Teme «3aKOHBI COXPAHCHUS B MEXaHHUKEY. 1

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA 24
OCHOBBI MOJIEKYJISIPHO- KHHETUYECKOIH Teopuu 9

21. | OCcHOBHBIC TIOJIOKCHHS  MOJICKYJSIPHO-KHHETHYECKOH  TeopuH. bBpoyHOBCKOE 1
neuxenne. Auddysus.

22. | Mojenu CTpOeHUS Ta30B, )KUIKOCTESH U TBEPIBIX TEJI U 00BICHEHUE CBOMCTB BEIIECTBA 1
Ha OCHOBE 3TUX MOJIEIIEH.

23. | Macca wmomekyn. KomuuectBo BemiectBa. JlaGopatopHas pabora «OmpenencHue 1
Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHUN 00bEéMa KOMHATHI,
JABJICHUS U TeMIlepaTypbl Bo3ayxa B Heil». [IpaBuna GezomacHocTH mpu padbote
71a60paTOpPHBIM 000PYIOBAHUEM.

24. | Temosoe paBHOBecue. Temmeparypa u e€ m3mepenue. [lkama temneparyp Llenbcust. 1




25. | Mogenp wuneanbHoro raza. OCHOBHOE YpaBHCHHE MOJICKYIISIPHO-KUHETHYCCKON 1
TEOPHH UACATHHOTO rasa.

26. | AGcomroTHas TemIiepaTypa Kak Mepa CpelHed KHHETHYECKOW SHEPruH TEILIOBOTO 1
JBUKEHMSI YaCTHI ra3a.

27. | T'a3oBbie 3aKkoHbL. YpaBHeHHe MenaeneeBa— Kianeiipona. 3akon JlanbproHa. 1

28. | U3ompotiecchl B CAIbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEILECTBA. 1

29. | I'paduueckoe npepcTaBieHUE H3OMPOIIECCOB: U30TEpMa, H30X0pa, H300apa. 1

OCHOBBI TEPMOANHAMHKH 10

30. | Tepmoaunamuueckasi cuctemMa. BHyTpeHHsISl SHEPrUusi TEPMOIUHAMUYECKONH CHCTEMBI 1
U CIOCOOBI €€ N3MEHEHUS.

31. | KomuyecTBO TemioTsl u paboTa. 1

32. | BHyTpeHHs »HEpPrus OJHOATOMHOTO HACAIBHOTO ra3a. Buasl Temonepenayu: 1
TEIIONPOBOJHOCT, KOHBEKIHUS, U3TYyUCHHUE.

33. | YuenbHas TemnoéMKOCTh BemiecTBa. KomW4ecTBO TEIUIOTHI TMpH  TeIUIonepeaaye. 1
JlaGopaTopHas pabora «M3mepeHue yuenpHOM — TeroéMkocTh». [IpaBuia
0e301acHOCTH MpHU padoTe C JIabOPaTOPHBIM 0OOPYTOBAHHEM.

34. | IlepBblil 3akoH TepMoauHaMuku. [IprMeHeHne mepBoro 3akoHa TEPMOAMHAMUKHU K 1
M30MPOIECCaM.

35. | I'paduueckas naTepnperanus paboThI ras3a. 1

36. | Bropoii 3akoH TepMoanHaMHUKH. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE. 1

37. | Termnossie Mamunbl. KIT/] TermoBoii mamunel. [ukn Kapro u ero KIT/, 1

38. | Dkonoruueckue mpoOsieMbl TEIIOdHEPreTHKU. CHenuanibHOCTh TEIJIOPHEPreTHKa 1 1
TEIJIOTEXHHKA.

39. | KontponwHas padora no treme «OcHoBsl MKT u TepMoInHAMUKI.

ArperaTHble cOCTOSIHUS BelllecTBa. Pa30oBbIe Mepexobl 5)

40. | [TapooOpa3oBanue W KoHAcHcanusa. lVcnapeHue wu KumneHue. AOCOMIOTHAS W 1
OTHOCUTENIbHAS  BIAXHOCTh Bo3ayxa. JlabGoparopnass pabora «l3mepenue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayxa». [IpaBuna Oe3zomacHocTH Mpu paboTe C
1abopaTopHBIM 000PYIOBAHUEM.

41. | HaceimeHHblii map. YaenbHas TeIuioTa  MapooOpa3oBaHus.  3aBUCHMOCTH 1
TEMIIEPATypPhl KUTIEHUS OT AABJICHUS.

42. | Teépmoe Ttemo. Kpucramnmueckne u amopdHble Tena. AHM30TPOIHUS CBOWCTB 1
Kkpuctanios. XKuakue kpuctamibl. CoBpeMeHHbIE MaTEpUAIIbL.

43. | IlnaBneHue U KpucTaIU3anus. Y neibHas Tersora rianeHus. Cyonumanms. 1
44. | YpaBHeHuE TEMI0BOro OajaHca. 1
PA3JIEJI 4. OJIEKTPOAUHAMMUKA 22

DJIEKTPOCTATHKA 10
45, DnekTpu3aius Tel. JNeKTpudeckuit 3apsia. J(Ba Buaa dIeKTPUIECKUX 3apsIoB. 1
[TpoBOAHHKY, TUAICKTPUKH U TIOTYITPOBOTHUKH.
46. 3aKOH COXpaHEeHUs HIEKTPUUIECKOro 3apsaaa. BzanmoaencTeue 3apsaoB. 1
47. 3akoH Kynona. TodyeuHnslil anexTpuueckuil 3apsi. 1
48. Onektpruueckoe nose. Harpsox€HHOCTB antekTpryeckoro nois. [puammn 1
CYTMEPHO3UINH YICKTPUUECKUX MONeH. JIMHUKM HanpsKEHHOCTH AIEKTPUUIECKOTO
TOJISI.
49. Pabora cun anekrpocraruyeckoro nodis. [Torenmuan. PasHoCTh mOTEHIMATIOB. 1
50. [IpOBOTHUKY M TUAIEKTPUKH B DJIEKTPOCTATUIECKOM T0JIe. J{M3IIeKTpruecKast 1
POHHIIAEMOCTb.
51. OnekTpoéMKocTh. KoHzieHCcaTop. DIEKTPOEMKOCTh IIIIOCKOT0 KOHAEHCATOPa. 1
OHeprus 3apsKEeHHOr0 KOHAEHCATOPA.
52. OnektpoémkocTb. KonnmeHncarop. DeKTpo€MKOCTh MIIOCKOTO KOHJIEHCATOPA. 1

SHCpF W 3apSIPKCHHOT'O KOHZICHCATOPA.




53. JlaGopatopHas pabota «/3mepenue 3neKTpoEMKOCTH KOHIeHcaTopay. [IpaBuna 1
06e30MacHOCTH MpU padboTe ¢ JTaAbOPaTOPHBIM 0OOPYTOBAHUEM.

o4, KonTponbhas paboTa mo Teme « INeKTPOCTATHKA. 1

IlocTosinHbIN J1eKTpUYecKHii TOK. Toku B pa3jmyHbIX cpeaax 12

95. DJNIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOro ToKa. IcTouHuKH 1
TOKa.

56. Cuna toka. Hanpsokenne. 3akon Oma aig y4acTka IENU. DJIEKTPUUECKOE 1
COIPOTHUBIICHHUE. Y IEIbHOE COMIPOTUBIICHUE BEILIECTBA.

S7. [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOHUKOB. 1

58. JlaGopatopnast pabora «M3yueHue CMEIIAHHOTO COCIUHEHHS PE3UCTOPOBY. 1
[IpaBuna 6e3omacHOCTH MpHU paboTe ¢ J1abOPaTOPHBIM 0OOPYIOBAHHEM.

59. PaGora  anexktpuueckoro  Toka. 3akoH  Jxoyns—Jlennma.  MomiHoCTb 1
JIEKTPUUYECKOTO TOKA.

60. OJIC u BHyTpeHHEE COINpPOTHUBJICHHE MCTOYHMKA TOKAa. 3akoH Oma Jyisi MOJHOU 1
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.

61. Jlabopatopnast pabora «M3mepenue DJIC ucTOUHHMKA TOKA U €r0 BHYTPEHHETO 1
conpotuBiieHus». IlpaBmia Oe3omacHocT 1mpu padboTre ¢ Ta0OPATOPHBIM
000pyTI0BaHUEM.

62. DNEKTPOHHAsl MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COMPOTHBIICHUS 1
METaJIJIOB OT TeMiieparypbl. CBEpXIpPOBOIUMOCTb.

63. DneKTpUYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB. 1

64. CoOcTBeHHAs ¥ PUMECHAs TPOBOIUMOCTH MOIYITPOBOIHUKOB. CBoiicTBa p — N - 1
nepexoja. [lomynpoBogHIKOBBIE TPHOOPEI.

65. DNEKTPUYECKUI TOK B PACTBOpaX M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIIHU3. 1
DJIEKTPUUYECKHI TOK B raszax.

66. [Tpodeccuu, cBsi3aHHBIC C IIEKTPUICCTBOM. 1

67. ['onoBas utorosas padora. 1

68. O6o06mienue u cucreMaru3anus 3HaHui 3a kype 10 kiacca. 1

Hroro: | 68

11 knace
PA3EJI 4. OJIEKTPOAUHAMUKA 11
MarnuTHoe noJjie. DJIeKTPOMATHUTHASI HHAYKIUS 11

1. Ponp u Mecto ¢pu3uku B popMHUPOBaHNH COBPEMEHHON HAyYHON KapTHHBI MUDA, B 1
MPAKTUYECKOW JEATEIbHOCTH JItoAei. BBOJIHBIA MHCTPYKTaXX IO TEXHHUKE
0€30MacHOCTH.

2. Bxoanast koHTpOJIbHAS paboTa. 1

3. MaruutHoe mnone. Bekrop MarHMUTHOW HHAYKUMHU. [IpHHIMI Cyneprno3uiuu
MarHUTHBIX MOJIEH.

4. MaruutHoe mnose mnpoBogHuka ¢ TokoM. OmbIT Opcrena. BsaumopeiictBue 1
IIPOBOAHMKOB ¢ TOkoM. Cuinia Ammnepa, €€ MOyJb U HallpaBJlIEHUE.

5. Cuna Jlopenua, €€ Monynb U HampasiieHUE. [[BUKEHME 3apsHKECHHOM YacTHUIBI B 1
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

6. SIBieHME ANEKTPOMArHUTHOW WHAYKIMU. [I0TOK BEKTOpa MarHUTHON HMHIYKIIMH. 1
OJ1C uHAyKIMHU. 3aKOH 3JE€KTPOMarHuTHOW HHAyKunu Papanes.

7. JlaGopatopHas pabora «VccienoBaHue sIBICHUS JIEKTPOMArHUTHON WHIYKIIHM. 1
[IpaBuna 6e3omacHOCTH MpU paboTe ¢ JIabOPaTOPHBIM 0OOPYTOBAHUEM.

8. BuxpeBoe anexkrpuueckoe mnosne. DJC MHAYKIMH B NMPOBOAHMKE, ABMXKYIIEMCS 1
MOCTYNAaTeNbHO B OJHOPOJHOM MarHUTHOM IOJI€.

9. ITpaBuiio Jlenna. MunyktuBHOCTS. SIBieHne camonnaykuuu. 3/1C caMOMHAYKIIMH. 1

10. OHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM. 1

11. DJIEKTPOMArHuTHOE MOJIE. 1

PA3EJI 5. KOJIEBAHUS 1 BOJIHBI 24




MexaHndecKue u IJICKTPOMATrHUTHBIC KoJ1e0aHus

12. Koneb6arenbnas cuctema. CBoOOAHBIE MEXaHUUECKHE KoeOanus. ['apMoHnYecKre 1
kosiebanus. [lepron, yactora, aMmmuntyaa u ¢asa Koiedanui.

13. [Ipy>XuHHBIA MasTHUK. MaTeMaTH4eCKU MasATHUK. YPaBHEHUE TapMOHUYECKUX 1
kosiebanuil. [IpeBparienue sHepriuy Mpyu rapMOHUYECKUX KOJICOaHHSIX.

14, JlaGopaTopnas pabora «lccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHMiA 1
rpy3a Ha HUTHU OT JUTMHBI HUTU U Macchl Tpy3a». [IpaBuna 6e3omacHoctu npu padore
¢ 1abopaTOpHBIM 00OPYIOBAHUEM.

15. Konebarenbublit KOHTYp. CBOOOIHBIEC AIEKTPOMArHUTHBIC KOJICOAHMSI B UI€aTbHOM 1
KoJ1e0aTeIbHOM KOHTYpE.

16. AHajoruss MeXAy MEXaHHYECKUMH U DIIEKTPOMATHUTHBIMU  KOJICOAHUSIMHU. 1
®opmyina Tomcona.

17. 3aKOH COXpaHEHHWS DSHEPTMH B  HJCAIHHOM  KOJIEOATEIbHOM  KOHTYpE. 1
[IpencraBienue o 3aTyXaroMX KOIeOaHUIX.

18. BoiyxneHnsle  MexaHuueckue — koneOanus.  Pesomanc.  BeiHykneHHBIE 1
AIEKTPOMArHUTHBIE KOJIeOaHusl.

19. ITepemenHbIil ToKk. CHHYCOMIANbHBIN EPEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOTO 1
TOKa. AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUEHUE CHUIIbI TOKA U HAPSIKEHHUSI.

20. Tpanchopmarop. IlpowsBoacTBo, Tmepemada W MOTPEOJICHUE DJICKTPHUSCKOU 1
SHEPTUH.

MexaHn4ecKkre ¥ 3JIEKTPOMATHUTHBIE BOJTHBI 5

21. Mexanuueckue BOJIHBI, ycloBusi pacrpoctpaHenus. Ilepuon. CkopocTh 1
pactpocTpaHeHHsT W JUIMHA BOJHBI. [lomepeyHple W TPOMOJIBHBIC BOJIHEI.
WnTepdepenius u nudpaxius MEXaHUYECKUX BOJH.

22. 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa. 1

23. DOneKTpOMarHuTHbIE BOJIHBL. CBOICTBA 3JIEKTPOMArHUTHBIX BOJH: OTpPaXKECHHE, 1
IpeIoMIICHHUE, TONApU3anus, TMppaKkIus, HHTepPEepeHIINS.

24, [Ilkana »IEKTPOMArHUTHBIX BOJH. [IpuMeHEeHHE SJIEKTPOMArHUTHBIX BOJH B 1
TeXHUKe W ObITy. llpuHIUMNIBI paguocBs3n W TeneBuaeHus. HVHxeHep 1m0
Palno3IEeKTPOHUKE.

25. KonTponbnas pabota nmo Teme «KonebaHus 1 BOJTHBD». 1

Onrtuka 10

26. I'eomerpuueckas ontuka. I[IpsmosnHeiHOEe pacipOoCTpaHEHUE CBETA B OJJHOPOHOU 1
cpene. Toueunslii HICTOYHUK cBeTa. JIyd cBera.

27. OtpaxkeHue cBera. 3aKOHbI OTpaskeHus cBeta. [locTpoenune usobdpakeHuit B 1
IJIOCKOM 3€pKaJie.

28. [Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTelb 1
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroi moiHoro
BHYTPEHHETO OTPaXKCHUSI.

29. JlaGopatopHas pabota «/3mepenue nokazatens npenomieHus crexnay. [Ipasuna
06e30macHOCTH MpU padboTe ¢ J1ab0PaTOPHBIM 0OOPYTOBAHUEM.

30. Hucnepcus ceera. CnoxxHbli coctaB 6enoro csera. Ler. JlaboparopHas pabora 1
«Habmonenue aucnepcuu ceetay. [IpaBuia 6ezonacHocTy pu padoTe ¢
71a00paTOPHBIM 000PYIOBAaHUEM.

31. Cobuparoiue 1 paccenBaromue J1UH3bL. ToHKkas muH3a. @OKYCHOE PacCTOSTHUE U 1
ONTUYECKasl CHJIa TOHKOM JTMH3BI. [locTpoeHue n3odpakeHuii B COOMpAIOLINX U
paccenBaroIIMX JIMH3aX.

32. ®dopmyna TOHKOM JMH3BL. Y BETUYCHHE, TaBaeMoe TuH30MU. [Ipenens 1

IPUMEHUMOCTH reoMeTprueckoi ontuku. Jlabopatopnas pabdora «MccnenoBanue
CBOMCTB M300pakeHU# B imH3ax». [IpaBumna 6e3omacHocTH pu padboTe ¢
71a00paTOPHBIM 000PYTIOBAaHUEM.




33. BonnoBas ontuka. MaTepdepennus cBeta. Y cnoBus HaOMIOJCHUS MAaKCUMYMOB U 1
MUHUMYMOB B UHTEP(EPEHIIMOHHOI KapTUHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

34. Hudpakmus ceera. J(udpakimonHas pemeérka. Y clioBue HaOMIOACHUS TJIaBHBIX 1
MaKCHUMYMOB IPH MaI€HUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO
pemérky. [lonsgpuzanus certa.

35. KonrponbHas padora no reme «OnTHKa. 1

PA3JIEJI 6. OCHOBBI CHEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH 4
Ocnosbl CTO 4

36. ['panunbl PpUMEHUMOCTH Kjaccuyeckol MexaHuku. [loctynaTel cnenuanbHOMR 1
TEOPUH OTHOCUTENBHOCTU. [IpMHINIT OTHOCUTENBHOCTH DUHILITENHHA.

37. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMelJIeHHEe BpPEMEHU U COKpalleHHe 1
JUTUHBI.

38. OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI. 1

39. CBs13b Macchl € 3HEPrUuel U UMITYJIbCOM PENIATUBUCTCKON YACTHUIIbl. DHEPIHSI IOKOS. 1

PA3JIEJ 7. KBAHTOBAS ®U3UKA 15
DJieMeHTbl KBAHTOBOI ONTHKH 6

40. ®otonbl. Dopmyna [lnanka cBs3u 3HEPTUU (OTOHA C €ro YacTOTOH. DHEeprus u 1
UMIyIsC GOTOHA.

41. Otxpertre u uccnenopanue Gorordpdexra. Oneiter A. I'. CroneroBa. 3aKOHbBI 1
dboTtodrdekra.

42. VYpaBuenue DitHmreliHa s GoTtodddexra. «KpacHas rpanuma» Gpotorddexra. 1

43. VYpasuenue DitHmreitHa 115 poroaddexra. «KpacHas rpanuia» ¢pororddekra. 1

44, JlaBnenue cera. Onbitel [1. H. JIeOGenena. 1

45. XUMHYECKOE ICMCTBHE CBETA. 1

CTtpoeHue aToma 4

46. Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccessHuIO 0-4acTHIIL. 1
[TnanerapHast MOAeNb aTOMA.

47. [Tocrynarer bopa. M3nydenue u moriomnieHne (OTOHOB IMPH MEPEXOJe aroma C 1
OJIHOTO YPOBHS SHEPTUU HA JPYTOM.

48. Bunst ciektpoB. CriekTp ypoBHEH SHEpPTUH aToMa BOa0poia. BomHoBbIE cBOMCTBA 1
yactuil. Bonusl ne bpoitns. KopnyckynspHo-BonHoBo# ayanu3m. CIIOHTaHHOE U
BBIHY)KJICHHOE H3ITyYCHHE.

49, JlaboparopHas pabora «Habmrogenue nuHeWwyaToro cmekTpa». [IpaBuia 1
0e30macHOCTH MpU padoTe ¢ J1abOPaTOPHBIM 0OOPYTOBAHUEM.

ATOMHOE s1IpO 5

50. OtkpeiTHe panuoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuto cocrtaBa 1
paIuoakTUBHOro u3nydeHus. CBolcTBa anbga-, 0eta-, raMMa-u3inyueHus. Bnusaue
PaZMOaKTHBHOCTHU HA KUBBIE OPTaHU3MBI.

51. OneMeHTapHble 4acTUIbl. MeTobl HaOII0AEHUS M PEruCTpalliM 3JIEeMEHTapHBIX 1
yactull. JlaboparopHast padora «MccnemoBanue TpekoB dacTuil (IO TOTOBBIM
¢ororpadusam)». IlpaBunma Oe3omacHocTM mpu  pabore ¢ J1a0OpPaTOPHBIM
000pyTOBaHUEM.

52. 3aKOH paJIMOaKTHUBHOI'O pacnajga. DHEprusl CBsI3U HYKJIOHOB B siipe. SnepHble 1
cuibl. Jledekt Maccol siapa.

53. Snepuble peakuuu. Jlenenue u cunres saep. [IpoGieMsl U MepCcreKTUBHI AIEPHOM 1
SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI IAEPHON dHEPreTUKU. DU3NK-A1epIIUK.

o4, KonrtponbHas padora no remMe «ATOMHOE SAPO». 1

PA3AEJ 8. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU 7
DJIeMeHThI acTPOGU3NKH 7
55. Oransl pa3BUTUSA acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE 1

actponomuu. Bun 3Bé3mH0r0 HebGa. Co3Be3aus, ipKre 3BE3/IbI, INIAHETHI, UX
BUIMUMOE IBUKEHUE.




56. Conneunas cucrema. Connue. ConHeyHast akTUBHOCTb. VICTOUHMK 3HEprun 1
Comnnia u 3B€371. 3BE3/1bI, UX OCHOBHBIE XapakTepucTuku. Habmoaenus
HEBOOPYEHHBIM TJIa30M C HCIIOJIH30BAHHEM KOMITBIOTEPHBIX MPUITOKCHHM JIST
orpezeNieHus oJ0KeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3nusi CeBepHOTo MONYIIAPUS U SIPKHUE 3BE3TBI.

ST Junarpamma «CHeKTpajbHbIN K1acc — CBETUMOCTBY. 3BE3/IbI INIaBHOM 1
MOCIIEI0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY JJIsl 3BE3/1 IIaBHON
MOCJIEIOBATEIHHOCTH.

58. Buytpennee crpoenue 3837 CoBpeMeHHbIE IPEJICTABICHUS O POUCXOXKICHUH U 1
sBositolMy CosHIA U 3BE3/1. DTalbl )KU3HU 3BE3 .

59. Mineunsiit [1yte — Hama ["anaktuka. [lonoxxenue u geuxenue CosHia B 1
I'amakTuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPEI B SApax
raJIaKTHK.

60. Bcenennas. Pacumupenne Beenennoii. 3akon Xa66:1a. Pasberanve rajiakTuk. 1

61. Teopus bonbmoro B3peiBa. PenukroBoe usnydenne. MacmrabHast CTpYKTypa 1
Bcenennoii. Meraranaktuka. Hepeménnsie npo6aemMbl aCTpOHOMUH.

CucremaTusanusi M 0000111eHHe MaTepUaJa Kypca pu3nku 4

62. Pounb ¢usuku 1 acTpOHOMHUH B 5KOHOMHYECKOH, TEXHOJIOTUYECKON, COLUATbHON U 1
ITHUYECKOH cepax JesaTeTbHOCTH YeTIOBEKa.

63. Poub 1 MecTo (DM3HMKHU M aCTPOHOMHH B COBPEMEHHON HAYYHON KapTHHE MHUpA. 1
64. Poub ¢puzndeckoit Teopun B GopMupOBaHUH IPECTABICHUN O (PU3NIECKOM 1
KapTHUHE MHUpPa, MECTO (PU3NUECKON KapTHHBI MUpPa B OOIIEM Py COBPEMEHHBIX

€CTECTBCHHO-HAYYHBIX MPEACTABICHUI O IPUPOIC.

65. Ponb dusnueckoii Teopun B GOpMHPOBAHUH MPEACTABICHUHN 0 (PU3NUECKON 1
KapTHUHE MHUpPa, MeCTO (PH3UIEeCKON KapTHHBI MUPA B OOIIIEM PsAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE.

66. ["ogoBast utorosasi pabora. 1

67. O0o01IeHre 1 cucTeMaTr3als 3HaH|K 10 TeMaM: «DJICKTPOIUHAMUKA, 1
«MexaHNYeCKHEe U DJIGKTPOMATHUTHBIC BOJIHBI.

68. O06o01mIeHre U cucTeMaTu3anus 3HaHui o Teme «KBanToBas pusuka: 1
dororddekr, cTpoeHre aToMa, aTOMHOE SIAPOY.

Hroro: | 68




		2024-09-13T08:25:24+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГИМНАЗИЯ № 24"
	Я являюсь автором этого документа




