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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaroluxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenune kypca (u3uku yriayOJEHHOTO YPOBHS IMO3BOJISIET pealn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTLHOTO O00pa30BaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojiaBaHvio (U3MKU Ha YIIIYOJIEHHOM YpOBHE MpPHU YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHUe (U3UYECKUX 3HAHUM ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHS] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (GOpMHUpOBAaHUE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmm B Kypce dBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOTHM, a Takxke 00CyXIeHHus
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTCcsl Ha HCIOIb30BAaHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTAa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, JabopatopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoil cmoco®d — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa NpPEICTaBlIEHA €IWHBIM IepeyHeM. BuiOop
TEMATUKU U1 3TUX BUJOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpOLEcca UCXOI U3 OCOOEHHOCTEN MOYpPOYHOTro
IUIAHUPOBAaHMUS M OCHalleHus kaOuHera ¢usuku. [lpum sTOoM obOecneunBaercs
OBJIaJICHUE OOYYalOIMMHCS YMEHHUSIMU MPOBOJUTH MpSAMbIE U KOCBEHHBIE
U3MEPEHHUs], UCCIEAOBAHUS 3aBHCHUMOCTEH (DU3UYECKUX BEIMYHUH U IOCTAHOBKY
OMBITOB TIO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHME YAENSETCS PELICHUI0 PACYETHBIX M KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjeiia Kypca, Tak u
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
OPUOPUTETOM SIBIISIOTCA 3aJaHMsl Ha OOBACHEHUE/NpPEJCKa3aHhe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHOro kaOuHera. B kaOuHere (QU3HKM JNOKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpallMoOHHOE  000pyAoBaHHE (POpPMHUpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
UCCIICIOBAaHMUSI ~ M3yYaeMbIX SIBJICHHH M  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYCHHUIO TPUPOJbI, PaA3BUTUEC WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cepax  Oyayuieit
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojeNd, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3ajaad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JaOOpaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
pOBENCHUs J1a0OPaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC TMepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MPsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa OOpalieHUs] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmuUpoThl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME M MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, MIEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpHOMY Teny. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT ummynbca marepuanbHOW TOuku. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJTHOPOJHOTO Il1apa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Ipu CBOOOTHOM MaJCHUMU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJACUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS 4YacTWI] BellecTBa. Monenn CTpoeHHs Tras3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temnepatyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
TeMriepatypa (mkana tremneparyp KenbBuna). 3akon Jlanbrona. M3omporiecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOTyYEeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpMUYECKOro mpouecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpol
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKOH TepMOAMHAMHKU. BHyTpeHHsAst »sHeprus. KomnmuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumer gevctBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CNIbHBIA M KapOIOpaTOpHBIA JBUTATENHd, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuiecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoswvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO pacCIIUpPEHuUst T (Ha KAaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopmnsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisid.  IIpoOueiid  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIsI. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsKeHHOro Mo o0bémy mmiapa. [losie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLINI IEUCTBUSA DIIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA IOCTOSTHHOM U IEPEMEHHONU EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEeHUS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CylIeCTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOro Toka. McTouHuku
toka. Hampsokenune U u DJIC € .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS JUIS  JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCTH COMNPOTHBIICHUS METAIIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIiHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHME aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBuAKEHUs My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeUCTBUSA OCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylllka WMHIYKTMBHOCTM B LENM MOCTOSHHOIO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMH OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJien 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHME (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosnebanuid. Ilepmon ManmbiX CBOOOJHBIX KoOJiIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KoJeOaHH Ha yIIPyroM MOJBECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbubiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMAarHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKM IIpU IPOU3BOACTBE 3JEeKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, Karyuika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbIE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3aniys, HHTepdepeHnns u qudpaxius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JUH3Y MHOJ ITPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIIUX U PACCEUBAOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHnHas pemérka. YcCJIOBUE HaOMOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHInn U MOJISIpU3aIuu CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbl CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akonbsl poTodddekra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonuel ne bpoi. J{nvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CHEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  TOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cnexktpoB. CiekTp ypoBHEN SHEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JInHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U M3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cuHres saep. Aaepusie peaktopsl. [podiemMsr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JICETOHHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sfepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpoHOMHUYECKHX HcchaenoBaHuid. COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31HOr0 HebGa HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, OHKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTMYECKHE PHUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKa, MHIYyKIMOHHAs Ieub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACpHasd SHEPIreTukKa U 3KOJIOIrm4CCKUC aCIICKThI e€ pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBICHUE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN €A TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMH MOHITHIMU U METOIAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh X JOCTOBEPHOCTH, IPOTrHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs MHGOpMaK (HU3HUUYECKOr0o COJepKaHUs
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (opMaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3MKUM U BO BHE-ypOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy UM METO/bl COBMECTHBIX ACUCTBHN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, MJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedeKcuu I OICHKH CHUTyaIlud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3HKU B COBPEMEHHOW HAy4YHON KapTHHE MUpAa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras nedopmaius, abCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PAaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJOrO Teia), MPU OSTOM  HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON YHEPrUr, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JBMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUsl SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMHUKHU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJE€HUE, IOTCHUHUAJIbHAs] OJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedpopmManuu NOPYKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD JIEKTPUYECKOrO MOJI,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYeckas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJenu, OTBeYarolled TpeOOBaHUSAM 3aJayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl U KOPPEKTUPOBATH METOJbI PELICHUs C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHBbIE PE3yibTaThl Ha YriIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MHUpA, POJib ACTPOHOMHUH B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE AIIEKTPUUECKOE M OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJb3Ysd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTYyJaThl  CHOEIUMAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeolpeaenéHHocTel ['elizeHOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN SJIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJIHOW YaCTHIbl, SHEPrusi M UMIYJIbC (OTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIaJIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METOBI IOTYyUYEHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJaThl (PU3NUECKUX TEOpUM
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
Pe3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCHOJIb30BAaHUU JIOCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEIbSIBICHUA Y4YEOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHONe C HCIOIHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALMIO K Oyayiield npoecCUOHAIBbHON AesITEIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u o0o0meHne
71 MPEMETHOTO COJIEPYKAHUS U OIBITa 15
' JesITeIbHOCTH, IPUOOPETEHHOTO PU
n3yueHuu kypca ¢usuku 10 — 11 knaccon
Hroro no pazgeny 15
PeszepBHoe Bpems 10
OBEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer  KoHTpoJBHBI
0 e padoThl

IIpakTHYecku
e padoThI

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

dusuka —
dbyHaamMeHTanbHas HayKa O
pupoze

Hayunblii MeTO1 TO3HAHUS
Y METOJIbl UCCIEOBAHUS
(UBHYECKUX SIBIICHUN

OKCIIEpUMEHT U TEOpHUs B
IIPOLIECCE TTO3HAHUS
npuposl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(HU3MYECKUX BETHYHH

https://resh.edu.ru/subject/lesson/5894/start/900

71/

AOcoiroTHas u
OTHOCUTCJIbHAA
MOTPEIIHOCTH U3MEPEHUI
(bU3HYECKUX BETUYHH

MoaenupoBaHue B
¢uzuke. Ponb u mecTo
¢uzuku B popMUpOBaHUI
COBPEMEHHOMN HAyYHOUI
KapTUHBI MUDA, B
MPAKTUYECKOU



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

NEATEIbHOCTH JII0ACH

MexaHudeckoe JABHXKCHUC.

CucreMa orcuerTa.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO
newxenud. [Ipsmas u
oOpaTHas 3a/1auu
MEXaHUKH

https://phys-ege.sdamgia.ru/prob catalog

10

Pannyc-Bexrop
MaTepUaIbHOU TOYKH, €TI0
IIPOEKIMHU HA OCH
KoopauHar. Tpaekropus.

[Tepememenue. CKOpOCTb.

Hx IMPOCKIMH HA OCHU
KOOpAuHAaT

PaBromepHOE
PAMOJIMHEHOE
neuxenue. ['papuyeckoe
ONKMCAHNUE PABHOMEPHOIO
IPSAMOJIMHEMHOTO
JIBUKECHUS

CrnosxeHue niepeMenieHui
U cKopocrei. Pemenne
3a1a4y

11

HepaBHomepHoOe
nIBHKeHne. MTrHOBeHHAs
CKOpPOCTB. Y CKOPEHHE.
IIpssmonunenHoe
JBIKEHHUE C TIOCTOSHHBIM

https://phys-ege.sdamgia.ru/prob catalog
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YCKOpEHHEM

12

13

I'paduueckoe onucanue
IIPSIMOJIMHEMHOTO
JBUKEHHUS C IIOCTOSTHHBIM
YCKOpEHUEM

CB00OOHOE ITaZICHUE.
YckopeHne cBOOOITHOTO
majeHus. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMCHH U
uX rpaduKu

https://resh.edu.ru/subject/lesson/3711/start/471

22/

14

15

JIBMOKEHME Tena,
OpOILIEHHOTO MO YIJIOM K
TOPU30HTY

Kpusonnneiinoe
IBIKEHME. [[BUKEHHE 110
OKPYXKHOCTH. YTJIOBas U
JIMHENHas CKOPOCTb.
IIepnon u wacrora.
LlenTpocTpemuTensHOE U
IIOJIHOE YCKOPEHHUE

https://phys-ege.sdamgia.ru/prob catalog

16

17

KonTponbnas pabota no
Teme "Kunemarnka"

IIepsblit 3ak0H HproTOHA.
HNuepuuanbHbie CUCTEMBI
orcuéra. [ TpuHunn
OTHOCHTEIIBHOCTH
Iammnes.
Hewuneprnuanbhbie



https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://phys-ege.sdamgia.ru/prob_catalog

CUCTEMBI OTCUETA

18

19

Cuna. PaBHOozeicTBYIOMIIAs

cuina. Bropoii 3akoH
Hsrorona. Macca

Bs3aumozeiicTBue Ten.
Tpetuii 3akon HeroToHa

https://phys-ege.sdamgia.ru/prob catalog

20

[IpuHnun cynepno3unuun
cu. Pemenue 3anaq Ha
IIPUMEHEHUE 3aKOHOB
Hsrotona

21

3aKOH BCEMUPHOIO
TATOTCHUS.
OKBHUBAJICHTHOCTb
I'PaBUTALIMOHHON U
MHEpPTHON Macchl

22

Cwuiia TsKecTu u
YCKOpPEHHE CBOOOTHOTO
naJeHUs

23

JIBm>xeHue HeOECHBIX Tel
U UX UCKYCCTBEHHBIX
cryTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonbl Kenuepa

24

25

Cwita ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuina tpenust. [Ipupona u
BHJIbI CUJI TPEHUS.
JIBIM>KEHHE B )KUIKOCTH U

https://phys-ege.sdamgia.ru/prob catalog
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rasze ¢ y4éToM CHJIbI
COIPOTHUBIICHUS CPEJIBI

26

[aBienue.
I'mapocraTtuyeckoe
nasienue. Cuna
Apxumena

https://resh.edu.ru/subject/lesson/4720/start/270
767/

27

28

29

30

AOGCOTIOTHO TBEPAOE TEIO.
IToctrynarenbHoe 1
BpaliaTesibHOE JBUKEHUE
TBEP/Oro Tela

MoMmeHT cuibl
OTHOCHUTEIIBHO OCH
BpaieHus. [lneqo cuibl

CrnoxxeHue cuil,
MPUJIOKEHHBIX K TBEPJIOMY
teny. LlenTp TsxecTn
Tena. Y ClIoBUs pAaBHOBECHS
TBEpAOro Tena. Bubl
paBHOBeECHS

Pemenue 3amau

31

KonTponbnas pabota no
teme "JIlnHamuka. CtaTuka
TBEpaoro tena'

32

NMitynsc maTeprabHON
TOUYKH, CUCTEMBI
MaTepuaibHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepUaibHbIX TOYEK.
Teopema 0 IBUKEHUU



https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/

IICHTpa Macc

33

Nmnynbe cuibl U
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHUs
uMIysbca. PeaktuBHoe
JBUKEHHE

34

MoMeHT umiynbca
MAaTEepUAIbHON TOYKHU.
[Ipencrasnenue o
COXpaHEHUH MOMEHTA

HMITYJIbCa B HCHTPAJIbHBIX

IIOJIAX

35

36

37

38

Pemenue 3amau

PaboTa cuiel Ha MaJIoM U
Ha KOHEYHOM
NepeMEIICHUH.
I'paduueckoe
MIpPEICTaBJICHUE PAOOTHI
CHIIBI. MOITHOCTE CHIIEI

Kunernyeckas 3Heprusl.
Teopema 006 U3MEHEHHUH
KMHETUYECKON SHEPrUu
MaTepUAIbHON TOYKHU

IloTenumnanbHBIE U
HCIIOTCHIIMAJIbHBIC CHJIIBI.

IloTenunanbHas OHECPIus.

Btopast kocMuueckast
CKOPOCTh

https://phys-ege.sdamgia.ru/prob catalog

https://phys-ege.sdamgia.ru/prob catalog

39

Tperbs kocMuyecKas



https://phys-ege.sdamgia.ru/prob_catalog
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40

41

cKopocThb. CBs3b pabOTHI
HENOTCHUUAIBHBIX CHJI C
WU3MEHEHHUEM
MEXAHUYECKON SHEPTUU
CUCTEMBI TeJI. 3aKOH
COXpaHEHHUs
MEXaHUYECKON IHEPIUn

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymnu st upeansHoOn
SKUIKOCTH

KonTponbnas pabota no

TeMe "3aKOHbI COXPaHEHUS
B MeXaHuKe"

42

Pa3BuTune npencraBineHui
0 MPUPOJE TEIUIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
bpoyHOBCKOE IBUKEHHUE

43

CrtpoeHue ra3o00pa3HbIX,
KUOKHUX U TBEPABIX TECII.
XapakTep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHIL
BEIIIECTBA

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
Konmnuectso BemecTsa.
[TocTostnuas ABoraapo

45

Temneparypa. TemioBoe




pasHoBecue. IlIkana
Lenscus

46

47

Pemenue 3amau

Uneansuelii ras. 'azoBbie
3aKOHBI

48

YpaBHenue Menzeneena-
Knaneiipona. Pemenne
3a1a4y

49

50

51

52

AOcomoTHas
TeMIiepaTypa. 3aKoH
HanbroHna

N3onpouecck B
HUIcaJIbHOM Ta3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM
BEIIleCTBA

I'paduueckoe
npejcTaBiIeHue
U30IIPOLIECCOB: U30TEPMA,
n30xopa, nzodapa

OcHOBHOE ypaBHEHHE
MKT

https://phys-ege.sdamgia.ru/prob catalog

https://phys-ege.sdamgia.ru/prob catalog

53

54

Pemenue 3agau

CBs13b a0COMIOTHOM
TEeMIIepaTyphl
TEPMOJIUHAMUYECKOMN
CHUCTEMBI CO CpeaHEN
KMHETUYECKOUN YHEpTUeH
MIOCTYIATEIbHOTO



https://phys-ege.sdamgia.ru/prob_catalog
https://phys-ege.sdamgia.ru/prob_catalog

TEIUIOBOTO ABUKEHUS €€
YACTHUILI

55

56

57

O060061EHNE U
CUCTeEMAaTHU3al U 3HAaHUN
o teme "OcroBsl MKT"

KoHnTtposbHas padoTa mo
teme "OcHoBel MKT"

TepmonnHamuueckas
cucreMa. 3a/laHue
BHEIIHUX ycnoBul st T/]
cucreMbl. BHeniHue u
BHYTPEHHHUE MapAMETPHI.
[Tapametpsr T/ cuctembl
KaK CpeTHHE 3HAYCHHS
BEJIMYMH, OTHMCHIBAIOIINX
€€ Ha MUKPOCKOITMYECKOM
YpPOBHE

58

Hynesoe nauano
TEPMOIANHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

59

Mogens neaIbHOO Ta3a
B TEPMOJIMHAMHUKE.
VYcnoBust IPUMEHUMOCTH
9TON MOACTH

60

YpaBHenue Menpeneena-
Knaneiipona u BelpaxeHue
JUJIsl BHYTPEHHEN SHEPTUU




61

62

63

64

Beipaxenue nis
BHYTPEHHEH YHEPTUHU
OJIHOATOMHOTO
UJ€AIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE TIPOLECCHI

OnemeHTapHas paboTa B
TEPMOJIUHAMHUKE.
Boruucnenue paboTsl o
rpaduky mpouecca Ha pV-
IrarpaMme
Tennonepenaua kak
croco0 U3MEHEHUs
BHyTpeHHEN 3Hepruu TJ]
CHCTEMBI 6€3 COBEpIICHHUs
paboThl

Konpexkius,
TEMJIONPOBOJHOCTb,
U3IIy4eHHE

https://phys-ege.sdamgia.ru/prob catalog

65

66

KonmaecTBO TENIOTHI.
TenmoéMKOCTh Tela.

VY enbHas u MoJiipHas
TEIJIOEMKOCTH BEIIECTBA.
VY nenpHas TeniaoTa
CropaHus TOTUIMBA

Pacuét xonmmyectBa

TETUIOTHI MIPH
Terioneperaue

67

[Nousatre 06 agmabaTHOM



https://phys-ege.sdamgia.ru/prob_catalog

npouecce. [lepBblii 3aK0H
TEPMOJUHAMUKHU

68

KonnuecTBo TemnoTel u
paboTa Kak Mepbl
U3MEHEHUS BHYTPEHHEN
sHepruu T/] cucremsl

69

Bropoii 3akoH
TEPMOJUHAMUKH JIJIS
PaBHOBECHBIX H
HEPABHOBECHBIX
IIPOLIECCOB.
Heob6parumocTh
MPUPOIHBIX MPOLIECCOB

70

71

72

IIpuHUMIIBL NEWCTBUSA
TermioBbix MamuH. KIT/]

MakcumanbHOE 3HaUeHUE
KITA. Hukn Kapno

Pemenue 3amau

73

OKOJIOTHYECKHE aCIIEKThI
HUCITOJIB30BAaHUS TCIIJIOBBIX
nsurareyeit. TenmoBoe
3arpsI3HEHUE OKPYXKarolen
cpenbl

74

75

Pemenue 3agau

O06o06mIcHNE U
CHCTeMaTu3aIus 3HaHUH
1o teMe "TepMoarHaMHUKa.
TenmoBrle MalInHb"

https://resh.edu.ru/subject/lesson/3763/start/160
222/



https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/

76

KonTtponpHas padora o
teme "TepmoarHamuka.
TermnoBsie MamuHb"

77

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue
Y KUIICHHE. Y IeNIbHas
TEIUI0Ta MapooOpPa30BaHUS

78

79

80

Hacruimennsie u
HEHACHIIICHHBIC TTaPHI.
KauecTBennas
3aBUCUMOCTD IUIOTHOCTH U
JIaBJICHUS HACHIILIEHHOTO
napa oT TeMIiepaTyphbl, UX
HE3aBHCUMOCTE OT 00bEMa
HACBIIIEHHOTO Mapa.
3aBHCHMOCTD
TEeMIIepaTyphbl KUTIEHHUS OT
JaBJIEHUS B )KUIKOCTHU

BnaxnocTs Bo3ayxa.
AOGcomtoTHas 1
OTHOCHUTEIIbHAS BIAXKHOCTh

Pemenue 3amau

81

Tépnoe Temno.
Kpucramnmueckue u
amopHbIe Tena.
AHUN30TpOMUs CBOMCTB
KpPHUCTAJIJIOB

82

IImaBnenue u
KPUCTAJUTH3AIINS.




VY nenbpHas Teruiora
miaBiaeHus. Cyomumanus

83

Hedopmaruu TBEpIOTO
Tena. Pactsokenue u
cxarue. Casur. Monyinb
IOwnra. Ilpenen ynpyrux
nedhopmarui

84

TennoBoe pacmmpeHue
JKUJIKOCTEN U TBEPJIBIX
TeN1. AHFapMOHU3M
TEIJIOBBIX KOJICOAHMIt
YacTHI] BEIIeCTBa

85

86

[IpeobpazoBanue snepruu
B (pa3oBBIX mepexoax
YpaBHEHHE TEMIOBOTO
OanaHca

87

Pemenue 3agau

88

IToBepxHOCTHOE
HaTspKkeHne. Kamusipasle
siBJIeHUs. J{aBiaeHue mo
VCKPHUBIICHHON
MTOBEPXHOCTBIO JKHUJIKOCTH.
®opmyna Jlamnaca

89

0O0001eHne n
cUcTeMaTH3aIusg 3HaHuI
o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®dazoBble epexoas”




90

KonTtponpHas padora o
Teme "ArperatHbie
COCTOSTHUSI BEIIECTBA.
®azoBbie nepexoab"

91

92

93

DneKkTpu3anus Ten u eé
MPOSIBJICHUSI.
DIIEKTPUUECKU 3apsi.
JIBa BUA SIEKTPUUECKUX
3apsnoB. [IpoBogHuKH,
TUDIIEKTPUKU U
MOJIYITPOBOTHUKH

DJIeMEHTapHBII
JIEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHHUS
JNEKTPUYECKOTO 3apsa
BzaumopeiicTBue 3aps10B.

Toueunsle 3apsbl. 3aKOH
Kynona

94

95

96

Pemenue 3agau

Onexrpuueckoe noie. Ero
JICUCTBUE HA
JIEKTPUUYECKHUE 3aPsi/Ibl

Hanps>xénnocts
AIEKTPUYECKOTO IOJIA.
[Ipo6usr1it 3apsa. JIunuu
HaIpPsHKEHHOCTH
JNEKTPUYECKOTO MOJIA.
OnHopoaHoe
JNEKTPUYECKOE TOJIE




97

98

99

100

IToTeHnmaabHOCTh
3JIEKTPOCTATUYECKOTO
roJrst. PasHocTh
IMOTCHITUAIOB B
HaIpsHKeHUE

[ToreHunanbHas sHEeprus
3apsja B
3JIEKTPOCTATUYECKOM
noie. Ilorennman
3JIEKTPOCTATUYECKOTO
TOJIS

CBsi3b HAIIPSDKEHHOCTH
HOJISl U Pa3HOCTH
NOTEHLIUAJIOB JUIS
JEKTPOCTATUYECKOTO
noJIst

[TpyHIMI Cynepno3ULMH
INEKTPUUYECKUX MOJIEH

101

102

103

Pemenue 3agag

ITone ToyeuHoro 3apsna.
ITone paBHOMEpHO
3apsKeHHOU cdepbl

ITone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY
mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEUHOU
IUIOCKOCTH

104

IIpoBoHMKH B
AJEKTPOCTATUYECKOM




noje. YcloBue
paBHOBECHSI 3apsI0B

JusnexTpuku u
105  momynpoBOAHMKH B
HIIEKTPOCTATUYECKOM II0JIe

Konnencarop.
DIEKTPOEMKOCTh

106 KOH/JIEHCATOpA.
DIEeKTPOEMKOCTh
MJIOCKOTO KOHAEHCcaTopa

[TapannensHOE

107 COEIMHEHUE
KOHJICHCATOPOB
[TocnenoBarensHOE

108 COeIMHEHNE
KOHJIEHCATOPOB

109 OHeprus 3apsyKEHHOTO
KOHJIEHCaTopa

110 Pemenue 3amau
JIBr>keHUe 3apsyKeHHON
111 YacCTHUI[bl B OJJHOPOJHOM
AIIEKTPUYECKOM I10JIE

112 Pemenne 3amay

O060061EHNE U
113 cUCTeMaTHu3anus 3HaHUU
o TemMe "DIIeKTPHIECKOe

noie"

114  KouTponbHas paboTa 1o




TeMe "DIeKTpruYecKoe
nosie"

115

Cwuia Toka. ITocTostHHBIH
TOK. Y CIIOBUSA
CYIIIECTBOBAHUS
IIOCTOSAHHOT' O
3JICKTPUYECKOTO TOKA

116

117

118

119

HcTouHuku TOKA.
Hanpsokenne u 31C

3akoH OMa 11 yyacTka
enu. JIEKTPUIECKOe
COTIPOTHBIICHUE

3aBUCUMOCTh
CONPOTUBIICHUSA
OJIHOPOJIHOT'O ITPOBOJIHHUKA
OT €T0 JJIMHBI U TUIOIIa N
MONEPEYHOI0 CeYEHUS

VY 1enpHO€E CONPOTUBIICHUE
BeulecTsa. Pemenue 3anau

120

ITocnenmoBarenpHOE,
napajuiebHOe,
CMEIIaHHOE COSIUHEHNE
MIPOBOJIHUKOB

121

122

Pacuér pa3zBeTBIEHHBIX
3IIEKTPUYECKHX LIETIEH.
[TpaBuna Kupxroda

Pemenue 3amau

123

PaGoTa snexkTpuueckoro




ToKa. 3aKkoH Jlxoyis —

Jlenna

124 Pemenue 3amau
MomHocTb

125 3JIEKTPUUYECKOTO TOKA.
TermoBast MOIIIHOCTb,
BBIZICIIIEMas Ha pe3UCTOpe

126 Pemenue 3amay

. ?iiolxi ;:z;g;:liee htztlps://resh.edu.ru/subiect/ lesson/5900/start/493
HMCTOYHHMKA TOKa o
3akon OMa 1S HOJIHOH

128 (3aMKHYTO¥1)
ANIEKTPUYECKON LIETTH

129 Pemenue 3amau

130 MomHocThs HecTOUHHNKA
TOKa

131 KopoTkoe 3ambikaHue

132 Konpnencarop B uenu
MTOCTOSTHHOTO TOKa

133 Pemenue 3amau
Pemenue 3agau mo reme

134 "TlocTosHHBIH
ANEKTPUUECKUI TOK"
Pemenue 3agad mo reme

135 "[TocTosTHHBIN
ANEKTPUUECKUH TOK"

136 Pemenue 3amady 1o teme



https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/

"ITocTostHHBIHI
3NEKTPUYECKUM TOK"

137

O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
o TeMe "IlocTosHHbBIH
ANEKTPUUECKUH TOK"

138

139

140

141

KonTponbnas pabota no
teme "llocTossHHBIN
ANEKTPUIECKUHN TOK"

DJeKTpuuecKas
IPOBOAMMOCTH Pa3UYHbBIX
BEILIECTB. DJICKTPUUECKUI
TOK B METaJIjIax.
CBepXImpoBOAUMOCTh

DNEKTPUYECKUN TOK B
pacTBopax U pacraBax
JJIEKTPOJIUTOB. 3aKOHBI
@apanes U1 JIEKTPOIU3a

DIIEKTPUUECKHUI TOK B
razax. Ilimazma

https://phys-ege.sdamgia.ru/prob catalog

142

DIIeKTPUUECKHI TOK B
BakyyMe. BakyymMmHbIe
npudopbI

143

144

DIIeKTPUIECKHUI TOK B
MOJTYTIPOBOTHUKAX

[TomynpoBoAHUKOBBIE
npubopHI

https://resh.edu.ru/subject/lesson/6294/start/494
45/

145

DuU3NYECKU MPAKTUKYM



https://phys-ege.sdamgia.ru/prob_catalog
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https://resh.edu.ru/subject/lesson/6294/start/49445/

146

147

10 TeMe "3HaKOMCTBO C
ndpoBoii 1aboparopueit
o ¢usuke. [Tpumepsl
u3MepeHus: GU3NYECKUX
BEJIMYMH IIPU TOMOLIA
KOMIIBIOTEPHBIX JaTYUKOB"

®u3nuecKuil NPaKTUKYM
no teme "M3yueHue
HEPaBHOMEPHOTO
JBUKEHHUS C LIETIBIO
OnpeAeseHUuss MTHOBEHHOM
ckopoctH"

®u3nUecKuil TPaAKTUKYM
o teme "M3mepenue
YCKOpEHUS IpU
PSMOJIMHEHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
MJI0CKOCTH"

148

Pu3nYeCcKuil IPAKTUKYM
o teme "N3yuenue
JBUKEHUS TeTa,
OpOIIEHHOTO
TOPU30HTAIIBHO"

149

Pu3n4eCcKuil IPAKTUKYM
o teme "N3yuenue
JBUKEHUS TeJa 10
OKPY’KHOCTH C
MOCTOSIHHOW 10 MOJTYJIIO




ckopoctH"

150

DuU3NYECKUH MPAKTUKYM
no teme "[IpoBepka
TUTIOTE3BI O
HE3aBUCUMOCTH BPEMEHU
JBUKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PACCTOSTHUE OT
ero mMaccor"

151

152

153

Pu3n4ecKuil NPAKTUKYM
no teme "HccnenoBanue
3aBUCUMOCTH CHJI
YIPYTOCTH, BOBHUKAIOLIUX
B IIPY’KMHE U PE3UHOBOM
oOpasiie, OT ux
nedopmarun"
Pu3nUeCcKuil IPAKTUKYM
o teme "M3mepenue

K03 puLIreHTa TpeHus 110
BEJIMYMHE YTJIOBOTO
KoddpumeHTa
3apucumoctu Frp(N)"

Pu3n4eCcKuil IPAKTUKYM
no teme "M3yuenue
YCTOMUYHUBOCTHU TBEPAOTO
TeNa, UMEIOUIETO IUIOMAIb
onopsr"

154

Du3n4eCcKuil IPaKTUKYM
1o teMe "CpaBHeHUe




M3MEHEHUSI UMITYJIbCa TeJla
C UMITYJIbCOM CHJIbI"

155

Pu3n4ecKuil NPAKTUKYM
no teme "M3yuenue
U30TEPMUYECKOTO
nporuecca (peKOMEHI0BaHO
UCIONIb30BaHue UPPOBOIt
1ab0opaToOpUn)

156

Pu3n4ecKuil NPaKTUKYM
no teme "U3mepenue
YACIbHON TEMI0EMKOCTH"

157

Ou3nyecKuil MPakTUKyM
no teme "U3mepenue
a0COJIFOTHOM BJIQYKHOCTH
BO3/lyXa 1 OLIEHKa Macchl
MapoB B IOMEIICHUH".

158

Pu3n4eCcKu IPAKTUKYM
o teme "HaOmronenue
MIPEBPAICHHS DHEPTUU
3apsKEHHOTO
KOHJIEHCATOpPa B SHEPTHUIO
U3IIy4eHHs cBeToanoaa"

159

Pu3nUecKuil NPAKTUKYM
o teme "HccneqoBanue
3aBHCHMOCTH CHUJIBI TOKA
OT HAMPSDKSHUST IS
JIAaMITBI HaKaJIMBaHUA"

160

DuU3NYECKU MPAKTUKYM
o teMe "HaOmronenue




aJeKTposn3a"

161

162

163

164

165

166

Pe3epBHBIii ypOK.
O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
o TeMme "Kunemarnka"

Pe3epBHBIii ypOK.
O06o0061IEHNE U
crucTemMaTu3auuvs 3HaHU
no teme "Ilunamuka"

PesepBHBIil ypoK.
O06o0061IEHNE U
CUCTEeMAaTH3alHsl 3HAaHHHA
no teme "Craruka
TBep0ro Tena'

PesepBHBI ypOK.
O6o61eHne u
cucTeMaTtu3anus 3HaHU
1o Teme "3aKOoHBI
COXpaHEHHUs B MEXaHHUKe"

PesepBHBIil ypOK.
O06o06mIcHuE U
cUCTeMaTH3aIusg 3HaHWi
o TeMe "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECK
ol Teopun"

PesepBHBIi ypOK.
0O000menue n
cHCTEeMaTH3aIus 3HaHUH
o TeMe ""TepMoanMHaMHKa.




TemmoBeie MaIuHbL"

167

Pe3epBHBIii ypOK.
O0o061IeHNE U
CHCTEeMaTHU3alus 3HaHUU
1o TeMe "ArperaTHbie
COCTOSIHHS BEIIICCTBA.
®dazoBbie epexoab"

168

PesepBHBIi ypOK.
O0o061IeHNE U
CHCTEeMaTH3aIus 3HaHUU
1o Teme "DIIeKTPUIECKOe
mose"

169

PesepBHBIi ypOK.
0O00011eHne U
cucTeMaTu3aIus 3HaHui
o TeMe "Toku B
pa3nuyHbIX cpenax”

170

PesepBHBIi ypOK.
0O00011eHNEe U
cucTeMaTru3anus 3HaHUM
1o teme "[1ocTosTHHBIN
AIIEKTPUYECKUI TOK"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170

16




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KoHTpoJbHbI
0 e padoThl

IIpakTHYecku
e padoThl

JlaTa
H3y4YeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

BsaumoneiicTeue
MOCTOSIHHBIX MarHUTOB
Y IIPOBOJHUKOB C
TOKOM. Marauraoe
nose. ' unoresa
Awmmnepa

Bekrop MarHuTHOM
nHAyKIuu. [IpuHomn
CyNEepHO3HIUU
MarHuTHBIX TTOJICH.
JIMHUM MarHUTHOM
WHIYKIUU

MarnuTtHoe nosne
IIPOBOJHMKA C TOKOM.
OmneiT OpcTena

Cwta Ammepa, e€
HaIpaBJICHUEC U MOOYJIb

Pemenue 3amau

IIpumeneHne 3akoHa
Awmrepa.
ONEeKTPOU3MEPUTENBHBI
€ IpUOOopHI

Cuna Jlopenia, eé




HarpaBJeHUE U
MOJYJib. JIBHKEeHUE
3apsHKEHHON YaCTHIIHI B
OJIHOPOJTHOM
MAarHuTHOM IT0J1€

Pemenue 3amau

10

Pa6ota cunsl Jlopenna

Pemenue 3amau

11

MarnutHoe nosue B
BEILECTBE.
DeppoOMarHeTUKH,
napa- ¥ IMaMarHeTuku

12

13

14

OCHOBHBIEC CBOMCTBA
(beppoOMarHeTHKOB.
[IpumeHeHne
dbeppoMarHeTUKoOB

Perenue 3agau mo
TeMme "MarauTtHoe
mosie"

Pemenune 3amad no

TeMme "MarautHoe
mone"

15

SIBnenne
JJIEKTPOMArHUTHOMN
uHaykuuu. Iotox
BEKTOpa MarHUTHOU
UHIYKIUH

16

OJIC uHaykmu




17

3akoH
3JIEKTPOMAarHUTHOM
uHayknuu Dapajes

18

Buxpesoe
ANEKTPUYECKOE I10JIE.
Toxku dyko

19

20

O/C nungykuuu B
JBYDKYIIUXCS
IIPOBOTHUKAX

Pemenue 3amau

21

22

23

24

[IpaBuio Jlenna

NHIyKTUBHOCTS.
Karymka

HHAYKTUBHOCTHU B LICTIN

IIOCTOSAHHOI'O TOKa

SIBnenue
camonHaykuuu. 9J1C
CaMOMHIYKIINH

DHeprusi MarHuTHOTO

IOJISI KaTyHIKHU C TOKOM.

SJ'ICKTpOMaF HUTHOC
IIOJIC

https://resh.edu.ru/subject/lesson/5905/start/46858
/

25

Pemenue 3agau

26

O06o06mIcHNE U
CHUCTEMATHU3ALIUS
3HAHUH 110 TEME
"OnexkTpoguHaMuKa"

27

KontponsHas padora



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/

10 TEME
"OnexkTpoaguHaMuKa"

28

Konebarenbuas
cucrema. CBOOOIHEIE
KoJIeOaHHsI.
I'apmonunueckue
KoJIeOaHus

https://resh.edu.ru/subject/lesson/4907/start/78497
/

29

Kunemarnueckoe u
IMHAMHYECKOE
OIIMCAHNE
KOoJIEOATEIbHBIX
IBIDKECHUN

30

31

DHepreTuyeckoe
onucanue. BeIBox
JMHAMHYSCKOTO
OITHICaHMS
rapMOHHMYECKHUX
KoJIEOAHHH U3 UX
SHEPIreTHYECKOro U
KHHEMAaTHISCKOTO
OITMCaHMS

Ammuintyna u ¢asza
Kosie0aHui

32

Ilepuon m yactora
kosebanuii. [lepuon
MaJbIX CBOOOIHBIX
KoJIeOaHMIt
MaTeMaTHYCCKOTO
MasTHUKa. [lepuon



https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

CcBOOOHBIX KOJIEOaHUI
NPYKHHHOTO MasiTHUKA

33

3aryxaroiiue
KOJICOaHMSI.
BriHyX1cHHBIE
KojeOaHus. Pe3oHaHc

34
35

ABTOKOJIEOaHUSA

Pemenue 3amau

36

Ypoxk-koHpepeHuus
"MexaHuueckue
KOJIeOaHus B
MY3BIKaTBHBIX
MHCTpyMeHTax"

37

0O00011eHne 1
CHCTEMAaTHU3aLUS
3HAHUH 110 TEME
"MexaHn4ecKkue
Konebanus"

38

DNIeKTpOMarHuTHBIE
KoJIeOaHws.
KomnebarenbHbIi
KOHTYP

https://resh.edu.ru/subject/lesson/5903/start/46945
/

39

®opmyna Tomcona.
CBs13b aMIUIUTY b
3apsaa KOHJIeHcaTopa ¢
aMIUIUTYI0} CUJIBI TOKA
B K0JIeOATEIbHOM
KOHTYpe

https://resh.edu.ru/subject/lesson/4909/start/47006
/



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/

40

3aKOH COXpaHEHHUs
SHEPTUU B UICaTHHOM
KoJIe0aTeIbHOM
KOHTYpE

41

42

3aryxaroiiue
AJIEKTPOMArHUTHBIC
KoJIeOaHHSL.
Brinyxnennsie
3JICKTPOMAarHUTHBIC
KoJieOaHus

[IepeMeHHBIH TOK.
Pesucrop u
KOHJIEHCATOp B LIETIH
MIEPEMEHHOT0 TOKA

43

Karymka
WHIYKTUBHOCTH B LIENIN
MIEPEMEHHOT0 TOKa

44

45

3akon Oma i1
ANIEKTPUYECKON LIETTH
MEePEMEHHOTO TOKa

MoIHOCTh
MePEMEHHOTO TOKa.
AMIUTUTYAHOE U
JIEUCTBYIOIIEE
3HAYEHUE CUJILI TOKA U
HaIPsHKEHUS

46

Pe3onanc B
AIIEKTPUYECKOMN LIETTH

47

Pemenue 3amau




48

49

Hneanbubrit
Tpanchopmartop.
[IpousBoacTso,
nepenava u
noTpebaeHue
NEKTPUIECKOU
SHEPrUU

DKOJOTUYECKUE PUCKHU
NPy MPOU3BOACTBE
3JIEKTPOIHEPTHUH.
Kynberypa
HCIIOJI30BaHUS
AIEKTPO3HEPTUU B
MMOBCEIHEBHOM KH3HU

50
o1

Pemenue 3amau

Pemenue 3agaq

52

O06o06mIeH e U
CHCTeMaTH3aIUs
3HAHUH 110 TEME
"DNeKTpOMarHuTHHIE
KoyieOanus"

53

54

55

MexaHn4ecKHre BOJHBI.
XapakTepucTUKu
MEXaHWYECKUX BOTH
CaoiicTBa
MEXaHUYECKUX BOJITH
3ByK. XapaKTepUCTUKHU

3ByKa

https://resh.edu.ru/subject/lesson/3795/start/27079

6/



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/

56

Wndpassyk u
yabTpasByk. lllymoBoe
3arpsisHEHUE
OKpYXXarollel cpeibl

57

58

59

60

61

62

Pemenue 3amau

:‘)J'ICKTpOMaI‘HI/ITHI)IC
BOJIHBI. I/ISJ'Iy‘ICHI/IC
SJICKTPOMArHuTHBIX
BOJIH

OHeprus
3JICKTPOMAarHUTHBIX
BostH. CBolicTBa
AJIIEKTPOMArHUTHBIX
BOJIH

IMxana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenune
AIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE U OBITY

[TpuHIMIIBI pagOCBSI3U
Y TCICBHACHHUS.
Pagnomoxkanus.
DJIEKTPOMArHuTHOE
3arpsi3HEHUE
OKpYKaroIle cpebl
KonTponpHas padora
o Teme "Konebanus u
BOJIHBI"

63

Cser. 3akoH




IIPSIMOJIMHEMHOTO
pacnpocTpaHeHUs
cBeTa

64

Pewenne 3anau Ha
IIPUMEHEHHUE 3aKOHa
IIPSIMOJIMHEMHOTO
pacnpocTpaHEHUs
cBeTa

65

OTtpaxeHue cBeTa.
ILnockoe 3epkaino.
Cdepuaeckoe 3epkaio

66

67

68

ITpenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN
IIOKa3aTellb
npesnomiuenus. [lomnoe
BHYTpPEHHEE
OTpakKCHHUE.
IIpenenbHbIN yrou
MIOJIHOTO BHYTPEHHETO
OTpa)KEHUs

Pemenue 3amau Ha
MIPUMEHEHNE 3aKOHOB
OTpaXCHUS U
MpPEJIOMJIEHUS CBETA
Xox J1ydeil B mpu3Me.
Hucnepcus ceera.
C10XKHBIN COCTaB
Ocnoro cBera. LlBet




69

JInnsel. DokycHOE
paccTosiHue u
ONTUYECKas CUIIa
JIMH3BI

https://resh.edu.ru/subject/lesson/3829/start/19751
1/

70

IToctpoenue
M300paXEHUH B TUH3AX
U UX CHCTEMaXx.
YBenu4YeHue JINH3bI

71

Pemenne 3amaq Ha
MIOCTPOEHUE
M300paxeHui,
MOJIy4aeMbIX C
ITOMOILIBIO JTUH3

72

73

74

75

I'ma3 xak onTuueckas
cucrema

Pemenue 3anau.
IIpenensr
MIPUMEHUMOCTH
r€OMETPUYECKOMN
ONTUKU

CkopocTh cBeTa U
METO/TBI €€ U3MEPCHHUS

Hucnepcus ceera

https://resh.edu.ru/subject/lesson/3818/start/47999
/

76

77

UnTepdepenmus ceeta

KorepenTHbie
HCTOYHHUKU. Y CJIOBHUS
HaOJII0ICHUS
MaKCUMYMOB 1



https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/

MHWHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue
uHTephepeHITuN

https://resh.edu.ru/subject/lesson/3853/start/48173

80 Hudpakaus ceera /
Hudpakuonnas

81 pelérka. YcinoBue
HaOJIIOICHUS TJIABHBIX
MaKCHUMYMOB

82 Pemenue 3amay
[Tonepeunocts

83 CBETOBBIX BOJIH.
ITonsapusanus cera

84 Pemrenne 3agau

85 CBETOBBIC SIBJICHHS B
npupojie
0O00011eHue u
CHUCTEMaTU3aIUs

86 3HAHHH 10 TEME
"Ontuka"

87 KonTponbhas pabota
o TeMe «ONTHKa
I'panunbr
MPUMEHUMOCTH

88 KJIACCUYECKOM

MEXAaHUKHU. 3aKOHEI
3JICKTPOTMHAMUKHU U



https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/3853/start/48173/

MIPUHLIAI
OTHOCHUTEJIBHOCTHU

89

90

IToctynatet
CIIELUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

[TpocTpancTBeHHO-
BPEMEHHOW MHTEPBAI.
[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ame/yieHre BpEMEHU U
COKpAIlleHUE JITTHHBI

https://resh.edu.ru/subject/lesson/5907/start/48231
/

91

DHeprus U UMIYJbC
PETATUBUCTCKON
YaCTHILIbI

92

CBs13b Macchl ¢
SHEPIHeN U UMITYJIbCOM
PETATUBUCTCKON
YacTULIBI. DHEePrust
IIOKOS

93

94

PaBHOBECHOE TEILIOBOE
W3JTy4YEHHE

3akoH cMenieHus Buna

95

I'ummoresza M. Ilnauka o
kBaHTax. DoToHEBI

96

OHeprus U UMIYJbC



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/

¢dorona

97

98

99

dotorpdext. OnbIThI
A.T. Cronerosa.
3akoHsbI hoTtodddexTa

YpaBHeHue
DOUHINTEHA D1
doTtoardpdekra.
"KpacHas rpanuna"

dororddekra

JlaBreHue cBera.
Omsrtel I1. H. JIebeneBa

https://resh.edu.ru/subject/lesson/4917/start/19779
o/

https://resh.edu.ru/subject/lesson/3878/start/48318
/

100

BoJsHoBEIE cBOMCTBA
YJACTHULI

101

Boane! ne bpoins.
JlmvHa BOJIHBI /i€
bpoins u pazmepst
001aCTH JIOKAJIN3AIUN
JBUKYIICHCS YaCTULIBI

https://phys-ege.sdamgia.ru/prob catalog

102

103

104

Kopnyckynsipao-
BOJIHOBOM JTyalu3M
Hudpaxmus
JJIEKTPOHOB Ha
KpHUcTayiax

Crneuuduxa usmepeHuit
B MUKPOMHpE.
CooTHoteHus
HEOIPEIETEHHOCTEMN
[eitzenbepra



https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://phys-ege.sdamgia.ru/prob_catalog

105

Pemenne rpaduueckux
3a1aq

106

107

108

109

Pemenne pacu€THbIX
3a1a4y

KonTponbnas pabota
1o temam: "OCHOBBI
CTO",
"KopnyckynspHo-
BOJIHOBOI1 tyanu3m"
OnbITHI 110
UCCJIEIOBAaHUIO
CTPOEHHS aToMa.
[Imanerapnas moneinp
atoma Pesepdopna

IToctynatel bopa

110

Buael cnektpos.
Crnextp ypoBHei
JHEPruyu aToMa
BOZOpOAA

https://phys-ege.sdamgia.ru/prob catalog

111

CIrIoHTaHHOE U
BBIHYXJICHHOE
U3ITy4eHHUE CBETa

112

113

Jlazep

Hyxnonnas moens
snpa 'eitizen6epra-
UBanenko. 3apsa u
MaccoOBO€ YHCJIIO AIpa.
H3oTonsl.



https://phys-ege.sdamgia.ru/prob_catalog

PanmoakTuBHOCTD

3aKOH paJIMOAKTUBHOTO
pacnaga. CBoiicTBa
MOHM3UPYIOIIETO

114 u3llydeHus. BiausHue 1
PaAMOAaKTUBHOCTH HA
JKUBBIE OPTraHU3MBI.
Jlozumetpust

DHeprusi CBA3u
HYKJIOHOB B SIIIpE.
SInepHble CUIIBL.
Jedext maccsl spa.
SnepHble peakuuu.
SnepHble peakTopsbI.
115 [Tpobaembl 1
YIIPaBIISIEMOTO
TEPMOSIIEPHOTO

https://resh.edu.ru/subject/lesson/5845/start/15163
5/

CUHTE3a.
DKoJorn4yecKue
ACIEKThl pa3BUTHUSA
AJIEPHOMN DHEPrEeTUKH

MerToibl peructpanuu
W UCCIICIOBAHMS
3JIEMEHTaPHBIX YACTHII.
DyHIaMEeHTAIbHBIE
B3aNMMOICHCTBUS.
bapuonsl, Me30HBI U

116

JICIITOHBI.
IIpencraBienue o



https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5845/start/151635/

CranpapTHO#l MoJieu.
KBapk-riatoonnas
MO/JIeJIb aJIpOHOB

117

®dusuKa 3a nperenamMmu
CranpapTHO#l MoJieH.
TémHas Marepus u
TEMHAs SHEPrusl.
EnunctBo dpuznyeckoit
KapTUHBI MUpPa

118

Oranbl pa3BUTHA
aCTPOHOMHUHU. 3HAYCHHUE
aCTPOHOMUH

119

[IpumennmocThb
3aKOHOB (DM3HKH TS
00BsICHEHUS IPUPOIBI
KOCMHYECKHX
00BEKTOB. MeTo/1bl
ACTPOHOMMYECKHX
UCCIIEI0BAHUN

120

121

CoBpemeHHbIE
ONTHYECKUE
TEJICCKOIIBI,
pPaUOTENECKOIBI,
BHeaTMocepHas
aACTPOHOMUS

Bup 38é3nH0r0 HebAa.
CozBesnus, spKue
3BE3/bI, INIAHETHI, UX
BHJIUMOE JBUKCHUE




122

123

124

ConHe4yHas cucTeMa.
Counune. Conneunas
aKTHBHOCTL. VICTOYHHUK
sHepruu CoJHIa U
3BE3

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHUKHU.
Jnarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 bl TIIaBHOMI
[IOCEI0BATENLHOCTHA

125

Bnytpennee ctpoenue
3B&311. COBpEeMEHHBIE
MIPEICTABJICHUS O
HpOI/ICXO)KIleHI/II/I nu
sposronun CoJHIa U
3BE3. OTanbl JKU3HU
3BE3]

126

Mnineunsii [Iyte —
Hama ["anaktuka. Tunsl
rajakTuk. YépHsle
JBIPBI B IAPAX TajJakTHK

127

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab606ma. Teopus
bonbmoro B3peiBa.
PenukroBoe uznyuenue




Macrirrabnas
128 CTpyKTypa BceeneHnHoi.
MeTarainakTuka

129 Hepeménneie
po0IeMbl ACTPOHOMUH

dusnuecknii
MPAKTUKYM I10 TeMe
"UccmenoBanue
130
MArHUTHOTO I10JIS
[IOCTOSIHHBIX

MAaraurToB"

dusnueckuit
IPAKTUKYM I10 TEME
"N3mepeHue Cuibl
Amrmepa" wnu
"U3yuenue

131 3aBUCHUMOCTH CHJIBI
Amriepa oT cuiibl ToKa"
w "Onpenenenne
MarHUTHON MHIYKLIUU
Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBaHue
132 SIBJIICHHUS
3JIEKTPOMAarHUTHON
WHIYKIUU'" W
"Onpenenenne




WHIYKIIUA BUXPEBOTO
MarguTHoOro mosis"

133

134

135

136

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJICHHUS
CaMOMHAYKIUU" UIn
"Coopka Mozeu
3JICKTPOMArHUTHOTO
reseparopa"

duznmueckuit
MPAKTUKYM I10 TeMe
"U3mepenue nepuojaa
CBOOOIHBIX KOJICOaHUM
HUTSIHOTO U
MPYKHHHOTO
MasITHUKOB"

Ddusznueckuit
MPaKTUKYM I10 TEME
"IIpeobpa3zoBanue
SHEPTHH B PYKUHHOM
MasTHUKe"

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBaHue
MIEPEMEHHOTO TOKa
yepes
MIOCJIEIOBATEILHO
COCIMHEHHDIE




137

138

KOHJICHCATOP, KATYIIKY
U pe3ucTop" uiam
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B
LENU TePEMEHHOTO
TOKa"

dusnueckuit
MPAKTUKYM I10 TeMe
"N3yueHue napameTpoB
3BYKOBOI BOJIHBI"

dusznyeckuit
MPAKTUKYM I10 TeMe
"U3mepenue
MOKa3aTest
MpeIoMIIeHus cTekia”
uin "[lonyyenue
M300pakeHus B
CUCTEME U3 IJIOCKOTO
3epKajia v JUH3bI"

139

Pusznyeckui
MIPAKTUKYM I10 TeMe
"UccnenoBanue
3aBHCHMOCTH
(OKYCHOTO PaCCTOSTHHS
OT BellecTBa (Ha
puUMepe KUIKHX
nuH3)" win
"U3mepenue
(OKYCHOTO PaCCTOSIHHS




pacceuBaroux JUH3"

140

duznueckuit
MPaKTUKYM I10 TEME
"HaGmoncuue
TuQpakuuy,
UHTEpEpeHINN U
noJjsipu3aiuu ceera'

141

142

dusznyeckuit
MPAKTUKYM I10 TeMe
"Onpenenenne
UMITYJIbCA ¥ SHEPTUU
PENATUBUCTCKHUX
yacTull (1o
dororpadusm TpekoB
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

Ddusznueckuit
MPaKTUKYM I10 TEME
"N3mepenue
noctosiHHOM I1manka Ha
OCHOBE HCCJICIOBAaHHUS
doTtorddexra" nam
"UccnemoBanue
3aBHCHMOCTH CHJIbI
TOKa 4epe3 CBETOIUOT
OT HaIpsHKeHUs"

143

duznuecknit
MPAKTUKYM 110 TEME
"UccnenoBanue




CIIEKTpa pa3peKeHHOTO
aTOMapHOTO BOJIOpOa
Y U3MEPCHHE
nocTostHHOM Punbepra”

144

145

duznueckuit
MPaKTUKYM I10 TEME
"UccneqoBanue
paaroakTUBHOTO (poHa
C HCIOJIL30BaHUEM
no3umeTpa' Win
"U3yuenue
MIOIJIOIIEHHS OeTa-
4acTHI] aIIOMAHUEM"

Ddusznueckuit
MPaKTUKYM I10 TEME
"HaOmaroneuus
3BE3THOTO Heba
HEBOOPYKEHHBIM
T1a30M C
HCIOIb30BaHUEM
KOMITbIOTEPHBIX
MPUIIOKEHUN IS
onpeeIeHus
MOJI0KEHHUS HeOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeBepHOro noJiymapus
U sipKue 3BE3/1b1" WU




"HaOmoncuus B
teneckon JIyHbl,
MJIaHET, TYMAHHOCTEH 1
3BE3JHBIX CKOILJICHUN"

146

O6o0mmeHue u
CHCTeMaTH3alUs
3HaHUU. Posib pusuku u
aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJOTHYECKOM,
COIIMAILHOMN U
THYECKOU cepax
JIEATEIbHOCTH
YyeJIoBeKa

147

O6o61eHne u
CUCTEMAaTH3aLHs
3HaHuM. Posib u MecTo
(GU3HUKN U aCTPOHOMHHU
B COBPEMEHHOM
Hay4yHOU KapTUHE MHUpa

148

0O00011eHne n
cUCTeMaTH3aIHs
3HaHuil. Posb
¢buznueckoif Teopun B
dbopmupoBaHUU
npeJCTaBICHUN O
¢bu3nueckoil kapTrHe
MHpa, MECTO
(U3UIECKON KapTHUHBI




149

MHUpa B 001IEM sy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MpEJICTaBICHUN O
IpUpoIe

O0o0061IeH e U
CHCTEMAaTHU3allH
3HAHHUH 10 TEME
"Kunemaruka"

150

O0o061IeH e U
CHCTEMAaTHU3aLUs
3HAHHUH 10 TEME
"Kunemaruka"

151

0O00011eHuEe U
CHCTEMAaTHU3allHs
3HAHHH 10 TEME
"Inaamuka"

152

0O00011eHue u
CHCTEMAaTU3allHs
3HAHUH 110 TEME
"Craruka TBEpAOro
Tena"

153

0O0001eHne n
CHCTEMAaTHU3allHs
3HAHUH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

154

0O000menue n
CHCTEMATH3AIIHS




3HAHUI 110 TEME
"OCHOBBI
MOJIEKYJIIPHO-
KHMHETUYECKO# Teopun"

155

O0o0061IcH e U
CHCTEMAaTHU3aIUs
3HAHHUH 10 TEME
"TepMoHaMUKa.
TenmoBrie MalTuHE"

156

157

O6o006menne u
CUCTEMAaTHU3aLMs
3HaHUU 10 TEMeE
"ArperaTHble
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

0O00011IeHne "
CHCTEMAaTHU3allHs
3HAHUM 10 TeMe
"Dnexrpuueckoe noie"

158

0O00011eHne U
CHCTEMAaTHU3allHs
3HAHUH 10 TeMe
"TTocTOSTHHBIN
ANEKTPUUECKUI TOK"

159

0O00011eHne n
CHCTEMAaTHU3allHs
3HaHM# 1Mo TeMe "Toku
B Pa3JIMUYHBIX cpenax”

160

0O000menue n




CHUCTEMATHU3ALIN
3HAHWUH 10 TEME
"MarauTtHoe mnoJe"

161

PesepBHBI ypOK.
O6006uenne u
cucTeMaTu3aIus
3HaHUH 10 TEME
"DJIeKTpOMarHuTHas

UHOyKOusA"

162

163

164

PesepBHBIi ypOK.
O0o061IeH e U
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"MexaHndeckue
Konebanus"

PesepBHBIi ypOK.
O6o61eHne u
cucTeMaTH3anus
3HaHUH 110 TEME
"OneKTpOMarHuTHbIE
KoseGaHus"

PesepBHBIi ypOK.
O06o06mIcHuE U
cucTeMaTu3aIus
3HAHUM I10 TeMe
"Mexann4eckue 1
3JIEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHBIi ypOK.




O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"Onruka"

166

PesepBHBIi ypOK.
O0o0061IeH e U
CHCTEMaTH3aIus
3HAHHUH 10 TEME
"OcnoBrl CTO"

167

168

169

PesepBHBIi ypOK.
O0o061IeH e U
CHCTEMaTH3aIus
3HAHHUH 10 TEME
"KopnyckynspHo-
BOJIHOBOM Jyanu3m"
PesepBHBIi ypOK.
O06o06mIeH e U
CHCTEMAaTHU3allHs
3HAHUM I10 TeMe
"dusznka aroma"

PesepBHBIi ypOK.
O06o06mIcHNE U
CHCTEMAaTH3aIus
3HAHUM I10 TeMe
"dusznka aTOMHOTO
s/ipa v DJIEMEHTAPHBIX
gactur"

170

PesepBHBIi ypOK.
O06o001menue u




CHCTEMAaTHU3allH
3HaHUM IT0 TEME
"J51eMEeHTHI
actpoduzuxu"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

170
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka, 10 xknacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H. ox
penakiueit [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTenscTBo
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» dmsuka, 11 krace/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenscTBO
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