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OPU3UKE

Beenenne

1. Ilpenmer ¢usuku. Ousuka - Hanbonee GyHIaMeHTabHAs Hayka o npupojge. CTpykTypa
Kypca (pHU3UKH.

2. Matematuka u ¢usuka. OCHOBHbIC MaTeMaTHYECKUE MOHATHUS. JIMHEHHbIE W KBaJpaTHbIC
ypaBHEHHUs, CHUCTEMBl ypaBHEHHMH © HX pemeHus. HepaBeHcTBa. DieMeHTapHbBIE
TPUTOHOMETPHUYECKUE (DYHKIIUU, TPUTOHOMETPUYCCKHE YPaBHEHUS U UX pemieHus. [loHsTre o
BEKTOPHBIX BEIMYMHAX. Pa3nokeHue BEeKTOpa Ha cocTaBisiromume. [Ipoeknus BeKTopa Ha OCh.
CroXeHue ¥ BEIYUTAHUE BEKTOPOB.

1. MEXAHUKA
[Ipeamer mexanuku. Mexanuyeckoe nBrkeHue. Kunemarnka u jguHamuka. OCHOBHBIE
(bu3uYecKre MOJICNI: MaTepraIbHas TOUKa, a0COTIOTHO TBEPIOE TEJIO, CIUIONIHAS Cpe/ia.

1.1. KuneMaTuKa IBUKEHHSI MATEPUATIBHON TOYKH
1. OcHoBuble noHsTHS U otipeaenieHus. Cuctema orcuéra. Pagmyc BeKTop. 3aKOH JBUKEHUS.
Tpaexropus. [1yts u nepememienre. CKopocTb. Y CKOpeHUeE.
2. OTHOCUTEBHOCTH JIBFDKEHUS. 3aKOH CIIOKCHHS CKOPOCTEH (ITOCTYNaTeIbHOE IBIYKEHUE
MTOABHKHOW CHCTEMBI OTCUETA).
3. PaBHOMepHOE IBIKEHHE.
4. PaBHOyckopeHHOe aBIkeHue. [Ipumepsl. CBoO6oHOE ageHue Tein. JBiKeHue Tena,
OpOIIIEHHOTO BEPTUKAILHO BBEPX, TOPU30HTAIBHO, ITO/] YTIIOM K TOPU30HTY.
5. PaBHOMepHOE IBMKEHHE TOUKH 1O OKPYKHOCTH. JIMHeiHas u yrioBas ckopoctu. [lepuon u
4acTOTa BpallleHUH. Y CKOpEHUE IIPU PABHOMEPHOM JIBHXKCHUHM TOYKH 110 OKPYKHOCTH.
VY ckopeHue npu HEPaBHOMEPHOM JABUKEHUU TOUKH MO0 OKPYKHOCTH.
6. CkopoCTh U YCKOPEHHE TP KPUBOJIMHEWHOM JIBIDKEHUU. Painyc KpUBH3HBI TPACKTOPHH.
7. O06 OTHOCUTENBHOCTH JIBWYKEHUH MPU BPAIIaTEIIbHOM JIBH)KEHUU TOJBUKHON CUCTEMBI
oTcuéra.

1.2. 3akonbl HeroTona. Cuisibl B mpupoe
NuepuumaneHbie cuctemsl oTcu€ra. IlepBbiii 3akoH HproToHa.
WNueptHocTs 1 Macca ten. Cuna. Bropoit 3akoH HeroToHa.
Tpernii 3akoH HeroTOHA.
Cuna ynpyroctu. 3akoH ['yka.
. 3akoH BcemupHoro tarorenus. ['paBuranuonHas nocrossHHas. Cuma TsKECTH. Y CKOPEHHE
CBO6OI[HOFO nagenus. [lepBas kocMuueckast CKOpOCTb.
6. Bec Tena. Bec Tena, nBuxkyierocs ¢ yckopenuem. Heecomocts. Bec Tena Ha skBatope u
Ha IOJIFOCE TUIAHETBHI.
7. Cuna tpenus. TpeHue nokos u ckojbxeHus. Cuiia CONpoTUBIICHUS CPEIbI.
8. Ilpumepsr pemreHust 3amad. JIBWoKeHHWE Tela 1O HAKJIOHHOW IUIOCKOCTH. J[IBMKeHUe
aBTOMOOWJIA Ha TIOBOpPOTax. 3aaauu ¢ Oiokamu. J[BHxKeHue 1moj AeHCTBHEM IEPEMEHHBIX CHUIL
OO0 UHTErpUpOBAHNUN YPAaBHEHUH JBHIKEHUS.

orwdPE

1.3 PaBHOBecHe TBEPABIX TeJ M KUIAKOCTEH
1. YcaoBue paBHOBECHS MaTepPHATBLHON TOUKH.
2. MoMmeHT cuibl. Y cioBust paBHOBeCHs TBEpAOTO Tena. LleHTp TsokecTn TBEPAOTO Tema.
3. JlaBnenwue. 3akon [Tackans. JlaBneHue B )KUKOCTH MPH IEHCTBUU HA HEE CHIIBI TSDKECTH.
Coobmarommecs cocyapl. [IpuHIUT AEHCTBUS THAPABINYECKOTO Mpecca.
4. Atmocdepnoe nasienue. OnbiT Toppuuerin. HopmanbHoe atMochepHoe JaBlieHue.
5. 3akoH Apxumena. Y CIOBHE IUIaBaHUS TEII.

1.4. 3aKkoHBI cCOXpaHeHHUsI B MeXaHHKe



1. Umnynbe Tena u cuctembl Ten. Cuia u ummyibc. [IpuMepst. Y aap mapuka o CTCHKY.
PeaktuBHOE NBHXKEHUE.

2. 3aKOH COXpaHEHHUS UMITYJIbCA.

3. Lentp macc. Teopema o aBmwkeHnH 1ieHTpa Macc. [Ipumepsr.

4. Pabora cwiibl. MomHocTb. [Ipumepsl Ha BerunciaeHne padoThl: paboTa CHIIbl YIPYTOCTH;
paboTa CHIIBI TSXKECTH.

5. Dueprus. Kunernueckas v moTeHIMaabHas S3Hepruu. Mexanndeckasi JHEpPTus.

6. 3akoH coxpaHneHust Mexanndeckoit sneprun. [Ipumepsr. Konebanus rpysa Ha npyxuHe.
Yupyrue coynapeHus Teil.

7. Cuiibl TpeHHsI U1 MeXaHuueckasi sHeprus. [lonsitue o BHyTpeHHel sHeprun. 3aKoH
COXpaHEHUs MOJHOW SHEPTUHU [ 3aMKHYTHIX cucteM. Heyrnpyrue coynapenus ted.

1.5. Mexanun4yeckue Kojae0aHus
1. OcHOBHbBIE TOHATHS M OIpEeeHUs] KoieOaTeabHbIX MpoieccoB. CBOOOAHBIE U
BBIHYXJIeHHbIe Konebanus. [lepuonuueckue xonedanus. [lepuoa n yactora koneGaHusL.
2. T'apmonnyeckue kosnedanus. CKOpOCTh M YCKOPEHHE NIPU TAPMOHHUECKUX KOJICOAHUSX.
3. Konebanus rpysa Ha IpyKHHE.
4. MartemaTuyecKuil MasiTHUK.

2. MOJIEKYJISAPHAS ®U3UKA. TEIIJIOBBIE SABJIEHUS
2.1. OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TeOpPHHU. YPaBHEHHE COCTOSHUS M 3AKOHBI
H1eabHOI0 ra3a
1. OcHOBHBIE MONOXKEHHUS MOJEKYIIPHO-KMHETUYECKON Teopun. Macca u pa3zMepbl MOJIEKYI.
Mouns BemectBa. Yucino ABoraapo.
2. UneanpHplii ra3 B  MOJIEKYJSIpHO-KMHETHYEeCKOH Teopuu. (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UJIEAIbHOTO rasa.
3. Temnepatypa u TerioBoe paBHOBecHe. AOcoiioTHas Temmeparypa. TemmnepaTypa - mepa
CpeaHer KUHETUYeCKON sHepruun Mosekyin. [loctositnHas bonsumMana.
4. TlonsiTne 00 ypaBHEHMH cOCTOsiHMs. YpaBHeHue MenneneeBa-Knanelipona - ypaBHeHHE
COCTOSIHMSI HJEabHOTO Ta3a. YHUBEpcalbHas ra3oBas IIOCTOSHHasd. 3akoH JlaiabToHa.
VYpaBHEHHE COCTOSIHUS CMECH Ta30B.
5. I'azoBbie 3akonbl. M3oxopuueckuit mpouecc. 3akoH [lapms. M3o6apuueckuii mporiecc.
3akon [eii-JItoccaka. M3orepmuueckuit mnponecc. 3akoH boitna-Mapuorra. I'padukn
nporieccoB Ha quarpammax PV, PT u VT.

2.2. OCHOBBI TEPMOAMHAMHUKH
1. BuyTtpenHss sHeprus. BHyTpeHHsIs SHeprus uieaibHoro rasa.
2. Pabora B TepmomHamMuke. PaboTa raza nmpu paciimpeHuu U COKATHH.
3. Temmooomen. KonmdecTBo TemnoThl. TemmoéMKOCTb.
4. TlepBblit 3ak0H TepMoAMHAMHKHU. [IpuMeHeHHe MepBOro 3akoHa TEPMOAMHAMMKHM K H30-
Mpoleccam HIealbHOTO ra3a. AnadaTHuecKuil mporecc.
5. DHeprus TorumBa. Teruiota cropanus ToruBa. [IpuHIMT AEHCTBUS TETIOBBIX JBUTATEICH.
Koaddunment monesnoro naeiicteust (KII) temmoBoro nBuratens. WaeanbHbBIN TETIOBOM
nBuraresib. O BTOPOM 3aKOHE TEPMOJANHAMUKH.

2.3. I3MeHeHMe arperaTHOro COCTOSIHMA BellecTBa
1. IInaBneHue U KpucTALIM3AIMA. Y IeIbHAs TEIJI0Ta IJIaBICHHS.
2. TTapooOpa3zoBanue u koHaeHcanus. Mcrnapenne. HacwimeHHbIH map. 3aBUCUMOCTD JTaBJICHUS
HACBHIIIEHHOIO0 Tapa OT TeMmmepaTypbl. Kumenue. VYaenbHas Teruiora mnapooOpa3zoBaHUS.
N3orepmuueckoe cxartue napa. [loHATHE 0 KPUTHUECKON TeMmeparype..
3. BrnaxsocTb Bo3ayxa. AOCOMIOTHASI U OTHOCUTENIbHAS BIAYKHOCTH.

3. QJIEKTPUYECTBO U MATHETHU3M
3.1. DaeKkTpocTaTNKa



1. DnexTpudecKuid 3apsij U JIEKTPUUECKOE MoJie. 3aKOH COXPAHECHHS JICKTPUICCKOTO 3apsiia.
Hanpsk€HHOCTB -CHIIOBast XapaKTepUCTUKA ITOJIA.

2. 3akon Kynona. Ilone Toueynoro 3apsnaa. [IpuHIHMN Cymeprio3uIMu 3IEKTPOCTATHUESCKUX
nosieii. [Ipumepsr snexTpoctarrueckux moneid. [lone chepsl M OSCKOHEUHOH IIOCKOCTH,
PAaBHOMEPHO 3apsKEHHBIX M0 MOBepxHOCTU. [lonme mapa, paBHOMEPHO 3apsKEHHOTO IO
00BEMY.

3. IloTeHIIMANBHOCTH AJIEKTpOCTaTUUYECKOro mojs. PazHocTh moreHnuanoB. CBsi3b pa3HOCTH
IIOTEHLIMAJIOB C HAIpPSHKEHHOCTBIO Ul ofgHopogHoro moss. Ilorennuan. IloreHuman moms
ToyeyHoro 3apsana. llpuHnun cynepno3uuuu il NoTeHUMaIoB. CHIIOBbIE JIMHUKA U
SKBUIOTCHIMAIbHBIEC TOBEPXHOCTH.

4. TIpoBOAHUKHM W JUAIEKTPUKH B DJIEKTPOCTATHYECKOM MoJje. B3aumojeiicTBue TOUEUHBIX
3apsA70B B TUAIEKTpUKE. J{M3IeKTpruecKas MPOHULAEMOCTb.

5. Onextpoémkoctb. Konaencaropel. IlapamiensHoe u mocieAoBaTeIbHOE COEIUHEHHUE
KOHJ/IGHCAaTOpOB. JDHEPrusl 3apsHKeHHOro KoHjaeHcaropa. OObEMHas IJIOTHOCTh HSHEPrHU
3IEKTPUUYECKOTO MOJIS.

6. /IBmkeHue 3apsHKEHHBIX YacTHUI[ B JIEKTPHUECKOM IoJie. J[BIKEHHE B OJHOPOJIHOM IIOJIE.
JIBrxkeHrne B HEOJHOPOJAHOM moJie. [loTeHuunanbHas sHeprus 3apsga B 3JEKTPOCTATUYECKOM
nosie. DHEPrus B3auMOACHCTBHUSI CHCTEMBI TOUEUYHBIX 3aps0B. [Ipumepsl.

3.2. DIeKTpUUYECKHUI TOK
1. Dnextpuyeckuii Tok. IlMOTHOCTH TOKa M cuia ToKa. YCIOBHUSA, HEOOXOAMMBIE JUIS
CYLIECTBOBAHMSI SJIEKTPUUECKOTO TOKA.
2. 3akon Oma nans ydactka uenu. ComportuBienue. IlocienoBarenbHoe M mapajuieabHOE
COEIMHEHHE NPOBOJHUKOB. HenuHeitHble 371eMEHTHI B ENAX IOCTOSHHOTO TOKA.
3. Pabota ¥ MOILIHOCTBH 3JEKTPUUYECKOrOo TOKA. TeruioBoe AEHCTBHE 3JIEKTPUYECKOIO TOKA.
3akon Jlxoynsa-Jlenna.
4. CTopoHHHE CHIIbL. DIEKTPOJIBUKYIIAsk CHJIa HICTOUYHUKA ToKa. 3akoH OMa JUIsl TOJTHOM 1IeTIH.
5. IlpaBuna Kupxroda. [Ipumepsi.
6. IlepexonHble mpolecchl B LEMsAX IMOCTOSHHOrO Toka. IIporecchl 3apsiku U paspsaku
KoHzAeHcaropa. [Ipumepsl.
7. DNeKTpUYECKHI TOK B pa3IMyHBIX cpelax. OJIeKTPUYECKMH TOK B  BakKyyMe.
TepMoaIeKkTpoHHass ~ DMUCCHS. JIByxanektpoaHas ~— jammna (BaKyyMHBIi TON).
[TonynpoBonHuku. IlomynpoBogHMKOBBIM 1uoa.  OnekTponu3. 3akoHsl Dapazges s
ANEKTPOIIN3A.

3.3. MarnuTHoOe noJsie. JJ1eKTPOMATHUTHAA UHAYKIMS
1. MaruuTHOe nosie. MHAYKIMsS MarHUTHOTO T0JIS - CUJIOBAsi XapaKTepPUCTUKA TOJI.
2. JleficTBME MarHUTHOTO ITOJISI HA IPOBOJIHKK C TOKOM M JIBHXKYIUiics 3apsia. Cruna Amrepa.
Cuna JlopeHnua. /[BnxeHue 3apsyKEHHBIX 4aCcTUI] B MArHUTHOM T1oJie. [Ipumepsl.
3. MarauTHOE TosIe 6€CKOHEUYHOTO MPSIMOJIIMHEHHOTO MMPOBOIHMKA C TOKOM. 3aKkoH bro u
Cagapa. JIuHMM MHIYKIIMM MarHUTHOTO noiisi. B3aumopeiictBue TokoB. Enqununa nsmepenus
cuiibl Toka B cucreme CH.
4. SIBneHue SNEKTPOMAarHUTHOW MHAYKUMU. 3akoH Dapazmes I 3IJIEKTPOMArHUTHOU
naaykund. [lpaBuimo JleHma. MakcBenIOBCKask TPAaKTOBKA SBJICHMS 3JIEKTPOMAarHUTHOM
uHaykuuu. [pumepsl.
5. Camounnykius. HIyKTUBHOCTb. DHEPIUs MarHUTHOTO MOJISl KaTyIIKH ¢ TOKOM. O0bEMHas
IJIOTHOCTH SHEPTUU MarHUTHOTO IOJIS.
6. Karymrka MHIYKTHBHOCTH B TETISIX TIOCTOSTHHOT'O TOKA.

3.4. DaexTpoMaruuTHble KoJiedanus. IlepemMeHHbIi 2JIeKTpUYecKuii TOK
1. OcHOBHBIC MOHATHUS U ONPEEICHUS KOJIeOaTeIbHBIX MPOLIECCOB (IOBTOPEHUE).
2. KonebGarenbuplii kKOHTYp. CBOOOIHBIE He3aTyxalomue KoyieOaHUS B KoOJIeOATEILHOM
KOHTYpE.



3. Ilepemennsbrii snekTpudeckuii Tok. [lomyuenue mepemeHHoro Toka. Pesucrop B 1enu
IIEPEMEHHOI0 TOKa. TemioBoe AeWCTBHE NEPEMEHHOrO TOKa. JleHcTBylolee 3HAYECHHE
HaIpsDKEHUS U CUJIbl TOKA. JIMOJT B IETIH TEPEMEHHOI0 TOKA.

4. KonaeHcarop M KaTyllka MHAYKTUBHOCTH B IIENM IEPEMEHHOro TOKa. Pe3oHaHC B 1ienu
[IEPEMEHHOT0 TOKaA.

5. IlpeobpazoBanue nepeMeHHOro ToKa. Tpanchopmarop.

4. OITUKA

4.1. 'eomeTpuyeckasi ONTHKA
1. 3akoHBI T€OMETPUUECKON ONTUKU. 3aKOH MPSIMOIUHEHHOTO PAaCPOCTPAHEHHUS CBETA. 3aKOH
HE3aBHCUMOCTH CBETOBBIX Jy4deil. 3aKOHbI OTpaKeHHUsSI U TMPEIIOMIICHUS CBeTa. SIBIeHHE
IIOJIHOTO OTPa’KEHUS.
2. Ilnockue u cepuueckue 3epkana. [loctpoenue nzoOpakenuit B 3epkaiax. [Ilpumepsr.
3. Ilpenomienne cBera Ha IUIOCKOW W CHEpPHUECKON MOBEpXHOCTSX. [lmockomapamenbHas
wiactuHka. [Ipusma.
4. JIunzel. Cobuparomue 1 paccenBarolye JuH3bl. QOKYCHOE PACCTOSHUE M ONTHYECKAs CHJIa
mun3bl. [locTpoenne n3odpaxenuii B muH3ax. @opmyna TOHKON JIMH3BIL.
5. Onruueckue npudopsl. [Ipoekunonnsiii annapar. @ortoanmnapar. Ouku. Jlymna.

4.2.  DJjeMeHTHI BOJTHOBOI ONTHKHU
1. OcHOBHBIE TOHSATHS M ONpPENEICHUS BOJHOBBIX IpoueccoB. Bomubl. Ilomepeunbsie u
po1oabHBIe BOJHBI. CKOpocTh BONHBIL. [Imockas MoHOXpoMaTnyeckasi BoJiHA. [[irHA BOJHBL
CBs13b CKOPOCTH PACIIPOCTPAHEHUS C ITTUHOM BOJIHBI U YACTOTOM.
2. OTtpaxenne u npenomiieHue BoiH. [lpuamun [roiirenca. OTpaxeHne BOJH. 3aKOHBI
otpaxeHus. [Ipenomnenue BoiH. 3aKOHBI IPETOMIICHHUS.
3. Unatepdepernus u audpakuus BoaH. [IpUHIUT CYNEPHO3WIMA U HHTEPPEPEHIIUS BOJH.
[Tpunnumn [rolirenca u nudpakiys BOIH.
4. Caer Kak anekTpoMaruutHas BojiHa. CkopocTh cBeta. uTepdepenius u audpakius ceera.
Hudpakimonnas pemérka. [Ipumepsl.

4.3. D1eMeHThl KBAHTOBOW ONTHKH
1. KopnyckynsipHO-BOJIHOBOM nyanu3M. ['Mnore3a cBeTOBbIX KBaHTOB. POTOHBL. DHEPrus u
umnynsc ¢potoHa. JlaBiaeHue caera.
2. ®oroaddext. 3akonbl hororddexra (3axkoHbl CTojeroBa). YpaBHeHHEe DWHINTEHHA IS
¢doroaddexra. Kpacnas rpanuna portordpdexra.

5. JIEMEHTBI ATOMHOM U IAEPHOM ®U3UKH.

5.1. ATomHas pU3HKA
1. Crpoenue atoma. OnbiTel Pezepdopaa.
2. Iloctynarel bopa. Monens aroma Bostopoja no bopy. M3nyuenue u nornomuieHue GpoToHOB
atomamu. [Ipumepsr.

5.2. ®u3uka aTOMHOIO AApa
1. PagnoakTHBHBIE MTpeBpallieHus. 3aKOH paJloakTUBHOTO pacnaja. [lepuona nomypacnana.
2. Ctpoenne aToMHOTO sifipa. M30Tombl. SlnepHble CUITbl. DHEPTHs CBSI3U aTOMHBIX sIIEp.
3. SlnepHble U TepMOsAEpHBIE peakiy. BrieneHue sHeprun npu AeJIeHUN U CHHTE3e
aToMHBIX saep. [Ipumepsl.



