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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUIX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEICTBaAMU
yuebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBI A MPOAOJKEHUS 00pa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOia&éHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

coJiepKaHue yueOHOoro npeaMera « Ou3ukay Mo rojaM 00ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU JUTsl COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO WHHUIIMATHBY yUUTEIIEH U
MPEAOCTABISICT BO3MOKHOCTH JUJISI pealiv3aldd  Pa3JIMYHbIX METOJANMYECKHUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoiieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmdeckoir reorpadmeir u actpoHommer. Vcmonp3oBaHWE W aKTUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEIHETO 00IIer0 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBAaTh KaK IMPUHIIMIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepual Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM oOOHIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0i€HHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHue coJep:KaHusi MPorpaMMsl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO HA
MPUHIINAIIAX CUCTEMHO-EATEIbHOCTHOrO nmoaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIEHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PPOHTAIbHBIE YYCHWYECKHE ONBITHI MPU H3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TpakTukyma. B mepBoMm ciyuae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEeIOBAaHNE, KOTOPOE MPOBOJIUTCA
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJaJiIcHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN (DM3UYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3ienioB. [[s KkayecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHusi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BhIOOpa
(bu3nYeCcKo MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIECUCHHIO yueOHOTO Tpoliecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIETo 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUHUBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalud s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  MPOLIECCOB, HSMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUM.

JlaGopaTopHoe 000pynOBaHHE MJII YYCHUYECKHX TIPAKTHIECKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThdeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alolmMxcs K HayqYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHrE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3MKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1enield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(GbopMHpOBaHUE YMEHHUI MIPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
buznyecKuX SIBICHUNA B TPUPOAE U JUIsl TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nueckol MoJenM, aJeKBaTHOM YCJIOBMSIM 3ajlaud, B TOM YHCIIE 3aaad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSHHS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEICHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHaldM3a W HHTEpHpeTanuu  uHbOopMaIu,
OINPEAENEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K chepam mpodecCHOHATBHON eATeTbHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHus BBIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
MPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENh JEaeT BBIOOP
NPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsg HayKa o npupojae. HayuHslil MeTo/1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBbIE W LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHULIbl €ro MPUMEHUMOCTU. Pu3nyeckas
TEOpHUS.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

M3mepeHne cwibl TOKAa W HampsDKEHUS B LENH TOCTOSHHOTO TOKa IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxkeHre. OTHOCUTETBHOCTh MEXAHHUYECKOTO JBH)KCHHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cCKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKUHUU HAa OCH CUCTEMbI KOOpJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaduKu.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JIMHEWHasi ckopocTh. Ilepuon u dactora oOpalieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JNBWKEHUE CHapsAO0B, LEMNHbIE, IIeCTepEHYAThe W PEMEHHBIE MeEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOIIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPUH, CKOPOCTEN NIBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTabOpaTOPUN ).

N3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHue IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwita. [IpyuHImn cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MMUpOTHl. J[BHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
YKAJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenre paBHOACUCTBYIONIECH CUJI TIPH JABMKEHUHU OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacCHhl.



HccenenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSsL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPpAKMuUKym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEPUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M I3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBM)KCHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHNE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.



[loreHnManbHple W HeNOTeHUMANbHbIE Ccuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
Teja B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJHOTO Iapa (BHYTpU M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACATbHOM >KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3meHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ompiTHOe oOocHOBanme. Jluddysus. bpoyHoBckoe nBmWKeHHe. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YACTHUIL BellecTBA. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13b a0CONMIOTHON TeMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpUcTauIn4ecKuX pemeToK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MEeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHune H30TEpMUYECKOTrO Mpolrecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKON CHUCTEMBbl KAaK CPEIHUE 3HAUEHHUS BEJIWYMH, OMHCBHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona U BbIpaK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnotTel. TemnoéMKkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruiBa. Pacu€r kommuecTBa TemoOThl mNpu Temionepenaye. I[lonsarue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsist »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUIsI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [uki Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE ITPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUJIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOT0 TOTUIMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u kumeHue. YJelbHas
TEIJI0Ta MapooOpa3oBaHus.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAsA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOINHS CBOWMCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHAas TEIIoTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (Pa30BbIX MEPEXOJIAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBeHUs.

Mopenu HEHBFOTOHOBCKOW KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yAaenbHOM TEMIOTHI IIJ1aBJICHUS JIb/IA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  JiepopManuum  pe3MHOBOro oOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMs. OJIEKTpUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mossa.  [IpoOuwiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OQHOPOIHOE AIEKTPUUIECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJNIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK u
HEOTHOPOJTHOTO).

[IpuHIUIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOoHEeUHOM TIIOCKOCTH. KapTwHbl JUHUA HaNpsHDKEHHOCTH HJTHX TMOJed U
DKBUITOTEHIHMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIaPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyeckKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM  (3aMKHYTOM) DJJICKTPUYECKOW IenMu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAMN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHu4ecKkue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: Ta30pa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amexTposusza.

N3mepeHne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, NPOBEPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonésHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopus, HAOJIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHHE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABM)KCHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTAaTUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOJIb30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHA, OBITOBOW XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYLIKU H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMArHeTUKY, ITapa- U AMaMarHEeTUKH.



TexHU4ecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptnna nuHHMA  MHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUS IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyxo.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3allMTa OT JEKTPU3ALMH TeJl MPU ABUKEHUH B MArHUTHOM T10JIe
3emun.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOMN) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUY BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OIMHUCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuii. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiXx CBOOOIHBIX KoOJieOAHMIA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHW Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Meproa CBOOOHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUWM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UAeaIbHON MOIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJEOAHUN HHUTSHOTO U TMPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHcaTopa C aMIUTUTYJ0M CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHHsS] MpU pa3iuuHoOr (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya M noTpedieHue
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU dJIEKTpOIIepeay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPATOPA.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAobHbIE BOJIHBL. Ilepuos, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpPa)XCHHE, MpeIoMIIeHHE, HMHTephEpEeHLUs |
U pakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMarHUTHBIC BOJIHBIL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalnss BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKaOIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTEHHA, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs AMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmroenue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habmronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTpPa)KCHHE,
npesoMIIeHUE, MoNspu3anus, AMpakuus, HTepdepeHIHs.

Oo6nHapyxeHue nHPaKpacHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cTOSHCTBO YaCTOTHI
CBETAa M COOTHOLICHUE [UIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHEEe oTpakeHue. [IpenenbHblil yroi MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPEeTOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue nmpubopsl. Paspemaromas crnocoOHOCTh. [71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmuss cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HaOMONEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepnl KiiacCHYECKHX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YclIoBUEe HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TNAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongapuzauus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus: CBETa.

HaOnronenue noJiHOro BHyTPEHHETo oTpaxeHus. Mojienb CBETOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHINY JIa3ePHOTO U3JIYYCHUS HA IBYX IIEISIX.

HaGmronenune nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTHM  KJIacCM4YeckoM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbca W DHEPTrUU  PEISTUBUCTCKUX  dYacTuil (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemieHuss Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aluu JABWXKYyIIelca vactuubl. KopmycKymisipHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPenenEHHOCTEH
['eiizendepra.

TexHn4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®otor(PdeKT HA YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenue nocrossaaon [limanka Ha ocHOBe uccienoBadus horodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIbI TOKA Y€PE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HaOmronenue nuHeRyaToro CrekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH paAMOAKTUBHOTO pacnaga. PaanoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusiHHEe pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHBIN QOoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaly U UCCIIENOBAHUS YJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmojaenu. KBapk-TriitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnauHcTBO u3nyueckoi KapTUHBI MUpA.

TexHn4eCcKkre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas: TOMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOTIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUIEHUU.

Du3nvecKuil MPaKTHKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PHU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o01marniee NOBTOPEeHHUE.



O0o01eHre U cucTeMaTu3alus CoAepXKaHus pa3AenoB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoit Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (DAKT, rumnoresa, (PU3MUYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMM HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJLHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoyeOaTeabHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU NPOU3BOICTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUTaTeb, pasap, PaAuONpPUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN alapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapesi, ClIyTHUKOBbBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO O0O0IlecTBa, PaCIIMpPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXIAHCKOM  TO3ULMHM  OOYyYaloOIIEerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBleHWH B  00Opa3oBaTeIbHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K pa3IuUHbIM chepaM Ipo(ecCHOHATBHON AESITEIIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHAUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jijornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBATh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PacCCMaTPHUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TMOCIIECICTBUN IE€SATEIBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH Pa0OTy B YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
COJZIEpKaHMsl, IPUMEHEHUIO PA3JIUYHBIX METO/IOB O3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Yy €€ PpEIIeHUs, HaXOIUThb ApPryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIbHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanmueii:

BJIAJE€Th HAaBBIKAMH MOJy4eHUs MHGPOpMaMK (HU3HUUYECKOr0 COJepKaHUs
W3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU pa3IHuHBIX
BUJIOB U (hOpM IIpe/iCTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoONtoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COJAEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHWs WHGOpPMAlWMKU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaTU3aIIH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIEHWE Ha YpoKax (U3UKH U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUIYAJIHON pa0oThI;

BbIOMpAaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4ETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeesaTh pojid ¢ Y4ETOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOW paboThl ¢ yYETOM UMEIOUINXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIACTH
(GU3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKH CUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M apryMEHTBI JAPYTHX IIPH AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OYMOIIMOHATbHBIH WUHTEIUICKT, IIPEIOJIar aFo AN
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AIMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOMINXCS YMEHUM:

NOHMMAaTh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyath YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYEecKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMIOTHO yhopyras nedopmanus, abCONIOTHO
ylnpyroe 1 a0COJIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TT0JIE;

paziuyath YyCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IPOLECCHl W  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HproOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C U3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHUS HWJEAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW SHEpPruer TEIJIOBOTO JBWKEHHS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
JHEPruer TENIOBOr0 JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, TmepBbld 3aKOH TEPMOIAMHAMHKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA U JUId 3aMKHYTOM JJIEKTpUYECKOM Ienu, 3akoH Jlxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONKCHIBATh (PU3NYECKUE TPOLIECCHl M SIBICHUS, HMCIOJb3YysS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CUJIa YIPYTrOCTH, CHJIAa TPEHHUS, MOIIHOCTbD,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3emi€éil BONM3M €€ MOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NOPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoytoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIEalbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHIHAI 3JEKTPOCTATHYECKOrO OIS,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKyLIas CUja, CWIA  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuiebHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SBJICHUM:
MEXaHUYEeCKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTpU3alus Tel, SKBUMOTEHIIMATBHOCTh TOBEPXHOCTH
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOJNUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOM BEIHUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IIPSAMBIX  HW3MEPEHHM, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUAE TIpapuKoOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MaCHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOIUTh PacYETHI HA OCHOBAHUH UMEIOIUXCS JAHHBIX,
aHANM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOITYYEHHBIX PE3YJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylollMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3lesoB Kypca (PU3UKHU, a TAKKe MHTETpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
HO3UILUI 3KOJOTUYECKON O0€30MaCHOCTH, NMPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUU JTOCTHXKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEIOBEYECKOrO
00I11eCTBa;



OPUMEHSTHh pa3jlyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIINHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHaNbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUINA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBE€Ka W JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE OMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
AIIEKTPOIMHAMUKH, CHEIMATbHON TEOPUH OTHOCHTEIHHOCTH, KBaHTOBOU
bu3uku, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHNs, MaTeMaTHIECKUIl MasTHUK,
UJCTbHBIA TPY>KUHHBIA MAaSTHUK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KOJIe0aTEeNbHBIN KOHTYp, TOHKas TUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI  KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  JUIs
doTodpdexra, mnepBbli U BTOpOM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SJECPHBIX PEAKIMAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Judpakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUS HeOECHBIX TeJ, SBOJIONNHN 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHNE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIeI0BaHUN
B paMKax ydueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUEeCcKOl MOJEIbI0: HAa OCHOBAaHWM aHAM3a YCJIOBHUS BBIOUPATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHUH MMEIOIIUXCS TaHHBIX, aHATN3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIlMN 3HAHUN U3 IPYTHX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCykKJIeHUI C OOPO Ha N3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOMW C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jlyHble cocoObl paboThl ¢ HHpopManuen (GusnIecKoro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC U TI03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBINIOJTHEHMSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AeTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npodhecCUuOHATBbHON AESITeIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie  I[IpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpIOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 Arperatsble cocTosiHMS BelecTBa. da3oBbie 14 1
’ TIepEXO/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10 ‘
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170

16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
)3 MexaHnyeckue U 3J€KTPOMarHUTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®uszrka aroma 5

43 du3MKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4eCcKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBO 4acoB 3J'[eKTp0HHbIe
Ne Hara nudgpoBbIe
Tema ypoka Kontpoabnbsie IlpakTuueckue p
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®usuka — pyHgaMeHTanbHas HayKa O 1 . Bubmuorexa IIOK
HeIens .
npupose https://m.edsoo.ru/7f41bf72
HayuHblii METO IO3HAHUS U METO/IBI | . bubmorexa [IOK
N Hees .
¥cClIe10Banus (PU3HMIECKUX SBJICHHUN A https://m.edsoo.ru/7f41bf72
DKCIIEPUMEHT U TEOPHS B MPOIIECCE bubmmoreka [JOK
no3HaHus mpupoel. Habmonenue u 1 1 Henens https://m.edsoo.ru/7f41bf72
OKCIIEPUMEHT B (PU3UKE
Crioco0bI u3mMepeHus HU3UIECKUX 1 . bubmuorexa IIOK
HCACITA .
BENMYNH al https://m.edsoo.ru/7f41bf72
AOCOII0THAS U OTHOCHUTEIIbHAS bu6nunorexa LIOK
HOTPEIIHOCTH U3MEPEeHUH pruznuecknx 1 1 mepnens  https://m.edsoo.ru/7f41bf72
BEJIMYUH
MopenupoBanue B pusuke. Poias u mecto bubmuorexa [IOK
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOMN | 5 https://m.edsoo.ru/7f41bf72
. . Heest
HAyYHOU KapTUHBI MUPA, B TPAKTHIECKON
NEeSTEIbHOCTH JI0Iei
Mexanndeckoe aBmkenne. Cucrema but6mmorekxa [IOK
otcyeTa. OTHOCUTEIBHOCTh https://m.edsoo.ru/7f41bf72
1 2 Hemest

MCXaHHUYCCKOI'o ABMKCHMA. HpSIMa}I n
06paTHa;1 3aJa4yu MCXaHUKH




Panunyc-BekTop MaTepuanbHOM TOUKH, €r0
IIPOEKLIMK HA OCcU KoopAHuHAT. Tpaekropus.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

"Kunemaruka"

8 2 Hepens
[Tepememenue. Cxopocts. Mx npoexuun
Ha OCU KOOpAMHAT
PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE. bubnuorexa [JOK
9 ['paduueckoe onucaHre paBHOMEPHOTO 2 menens | https://m.edsoo.ru/7f41bf72
IPSIMOJIMHENHOTO JBUKEHHUS
CnosxeHue NepeMeIeHtii U CKOPOCTEH. bubnmorexa LHOK
10 Pewmenne 3axad 2 Henenst https://m.edsoo.ru/7f41bf72
HepaBHoMepHOe nBHKEeHME. MTHOBEHHAs Bu6moteka [JOK
11 cKopocTb. Yckopenue. [Ipsmonnneitnoe 3uenens | https://m.edsoo.ru/7f41bf72
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsMOINHENRHOTO N E:[IESJ‘I/I;II(l)lT:CIl(:;) i.[ﬁ/liﬂ“bfn
JBMOKCHUS C IIOCTOSTHHBIM YCKOPECHHUEM — -
CBoOonHOe mageHue. Y CKopeHue bubnmnorexa [JOK
CBOOOAHOIO NaJeHUs. 3aBUCUMOCTh https://m.edsoo.ru/7f41bf72
13 3 "Hepens
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu
14 JIBm>xeHue Tena, OpOIIEeHHOTO MOJT YITIOM K N E:ffg;ff:;i (I).[g/lifdllbfn
TOPU30HTY //m. i
KpusonuHueiinoe nnxenue. BHKeHHE 1O bubmuoreka [IOK
OKPYXKHOCTH. YTJIOBas U JIMHENHAs https://m.edsoo.ru/7f41bf72
15 ckopocts. [lepron u yacrora. 3 Hexens
[leHTpOCTpEMUTENBHOE U MTOJHOE
yCKOpEeHue
KonTtponbHas pabota o teme bubmuoteka [JOK
16 4 gHenens




ITepsrIif 3akoH HetoToHA. HEpLMaibHBIE
cuctembl orcuéra. [Tpunuun

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

17 4 "enens
OTHOCHTEJIBHOCTH [ anmiies.
HewHepruaabHbIE CUCTEMBI OTCUETA
Cuna. PaBnogeiicTByromas cuina. Bropoi bubmoreka [IOK

18 saxor HetoToma. Macca 4Heremt  hupsi//m.edsoo.ru/7f41bf72
Bzaumoneiictue ten. Tperuii 3aKon Bubmmorexa LHOK

19 HeroToma 4menens  hitps://m.edsoo.ru/7t41bf72

20 [MpuHLMII Cynepno3uIyu cuil. Pemenue 4 Bubmuorexa IIOK

HEACIIA .

3a/1a4 Ha IPUMEHEHHeE 3aK0HOB HproToHa A htps://m.edsc0.ru/741bf72
3aKOH BCEMUPHOTO TATOTEHUS. bubnnorexa [JOK

21 OKBUBaJICHTHOCTh TPABUTAIIMOHHON 1 5 Henens https://m.edsoo.ru/7f41bf72
WHEPTHOU MaccChl
CwuJta TSDKECTH ¥ YCKOPEHHE CBOOOIHOTO bubnmoreka IOK

22 naJeHUs SHENENA  hitps://m.edsoo.ru/7f41bf72
JIBm>xeHHe HeOECHBIX TE U X bubnuoreka [{OK

23 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas 5 Hexest https://m.edsoo.ru/7f41bf72
KOCMHUYecKasi ckopocTb. 3akoHbl Keriepa

bu6mmoreka IIOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena SHenens | https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupona u BUabI cuil bubnuotexa [JOK

25 TpeHwus. [[BUKEHHE B KUJIKOCTH U Ta3e ¢ 5wuemenss | https:/m.edsoo.ru/7f41bf72
YUETOM CHITBI COTIPOTHBIICHUS CPEIBI

26 JaBnenue. [ 'napocratnueckoe AaBicHHUE. 6 wemenss  bubmuoreka [JOK




Cuna Apxumena

AOCOJIFOTHO TBEPIOE TEIIO.

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

27 [ToctynarenbHO€E U BpalaTeaIbHOE 6 Henens https://m.edsoo.ru/7f41bf72
JIBUKEHHUE TBEPJOTrO Tella
)8 MOMEHT CHIIbI OTHOCUTEIHHO OCH 6 Bubmmorexa LIOK
Heaes .
ppamenns. [L1eqo cibi https://m.edsoo.ru/7f41bf72
CroxxeHue cuii, MPUIOKEHHBIX K TBEPIOMY bubmmoreka [JOK
teny. LleHTp TsxecTu Tena. Ycenous https://m.edsoo.ru/7f41bf72
29 6 Hemens
paBHOBECHsI TBEPIOTO Tena. Busl
paBHOBeECHUS
bubnunoreka LIOK
30 Pemenne 3anau 6 menens | hitps://m.edsoo.ru/7f41bf72
Konrtponsnas paboTa 1o Teme "J{uHaMuKa. bubnmoreka IOK
31 CrathKa TBEpIOTO TeNa" 7Hemens  hitps://m.edsoo.ru/7f41bf72
HMItynbsc MaTepUaIbHON TOUYKHU, CUCTEMBI bubmuoreka [IOK
MaTepuanbHbIX TOYeK. [leHTp Mace https://m.edsoo.ru/7f41bf72
32 7 "Henens
CHUCTEMBI MaTEPHUAIIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc
HMITybC CHIIBI M1 U3BMEHEHHUE UMITYJIbCa bubmuoreka [IOK
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. 7 Hepenst https://m.edsoo.ru/7f41bf72
PeaktuBHOE ABUXKEHUE
MOMEHT UMITyJIbCa MATEPUATBHON TOUKH. bubnuotexa [JOK
34 [Ipencrasienue 0 COXpaHEHUH MOMEHTA 7 Henest https://m.edsoo.ru/7f41bf72
MMITYJIbCa B LIEHTPAJIbHBIX MOJIAX
but6mmoreka [IOK
35 Pemenue 3ana4 THenemst | hitps://m.edsoo.ru/7f41bf72




PaboTa cuiibl Ha MAJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

36 8 Henmens
npecTaBIeHUe PabOThI CHITBI. MOIIHOCTH
CHJIBI
Kunernueckas sneprus. Teopema 06 bubnuorexa [JOK
37 W3MEHEHUU KUHETUYECKOW SHEPTUH 8 memens | https://m.edsoo.ru/7f41bf72
MaTEepUAIBHON TOYKHU
[TorenmanbHEIE ¥ HEIIOTEHIIUAILHEIE bu6numoreka [IOK
38 cuibl. [lorenunanbuas sHeprus. Bropas 8 Henens https://m.edsoo.ru/7f41bf72
KOCMUYECKasi CKOPOCTh
Tpetrbs kocMudeckasi ckopocTb. CBs3b Bbu6mmoteka [JOK
paboThl HEMOTEHIIUATBHBIX CHJI C https://m.edsoo.ru/7f41bf72
39 M3MEHEHUEM MEXaHUYECKON SHEPTruu 8 Hemems
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPrun
VYrpyrue u Heynpyrue CTOJIKHOBEHHS. bubmmnoreka HOK
40 YpaeHenue bepHymu 1S uaeanbHON 8 Henmens https://m.edsoo.ru/7f41bf72
KUJKOCTH
KontponbHas padoTa o Teme "3akoHbI
41 " 9 Henens
COXpaHEHHUS B MEXaHHUKE
Passutre npeacrasiaeHui o npupoe bubmuoreka [IOK
42 teraoTel. OcHOBHBIC nonoxkenus MKT. 9 Henens https://m.edsoo.ru/7f41bf72
HMuddysus. bpoyHoBckoe qBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKIUX U bubnmnorexa [JOK
43 TBEPABIX Tel. XapaKTep ABUKEHUS U 9 Henest https://m.edsoo.ru/7f41bf72
B3aMMOJECHCTBHSI YAaCTHI] BELLIECTBA
Macca 1 pa3Mepbl MOJIEKYI (aTOMOB). bubmmoreka [IOK
44 9 menemst | hips://m.edsoo.ru/7f41bf72

KoauuecTtBo BemectTBa. [locrosHHas




ABoranpo

Temneparypa. TemioBoe paBHOBECHE.

bubnunoreka LIOK

45 9 Henens .
Ilkana Llembcus A https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
46 Pewenne sanat 10 Henienst | hitps://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI 10 memenst  htps://m.edsoo.ru/7f41bf72
48 VYpasuenue MenaeneeBa-Kianeipona. 10 Bubsmorexa [IOK
HEIOCIIA .
Pemenue 3a1au https://m.edsoo.ru/7f41bf72
AbcomroTHas Temreparypa. 3aKoH Bubsmorexa [IOK
49 JlansToHA 10 menenst | hitps://m.edsoo.ru/7f41bf72
50 HM30mporeccsl B HA€AILHOM Tase ¢ 10 Bubnuoreka LIOK
HEACIIA .
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA A https://m.edsoo.ru/7f41bf72
I'paduueckoe npencrapnenue bubmmnoreka HOK
51 H30IPOIECCOB: H30TEPMa, U30X0pa, 11 wemenst | https://m.edsoo.ru/7f41bf72
u3obapa
bu6mmoteka IIOK
52 OcuoBHoe ypaBaenrne MKT 1T menens  hips://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
33 Pemenne sazad 11 menenst  hitps://m.edsoo.ru/7f41bf72
CBs13b a0COTIOTHOU TEMIEPATYPHI bubnmnorexa [JOK
TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN https://m.edsoo.ru/7f41bf72
54 11 Henens

KHHETHISCKOM aHeereﬁ NMOCTYHATCIbHOI'O
TCIIJIOBOT'O ABUXKCHU A eé HaCTHI]




O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110

bu6nmoreka [IOK

55 Tene "Octopnl MKT" 11 nenens  hitps://m.edsoo.ru/7f41bf72
56 KoHntposnbhas padota mo teme "OCHOBBI 12 Henes
MKT"
TepMoanHaMuyeckas cUCTEMa. 3a/laHue Bu6muoteka [JOK
BHEITHUX yciaoBui st T/I cucTeMsl. https://m.edsoo.ru/7f41bf72
57 BHemHue v BHYTpeHHUE TTapaMeTphI. 12 Henens
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAYCHMS BEJIMYHH, ONTMCHIBAIOIINX ¢ Ha
MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH. bu6nmorexa LIOK
58 Camonpoun3sBodbHas penakcauus TJ] 12 memens | https://m.edsoo.ru/7f41bf72
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaenb ujiealbHOTO Ta3a B bubnuorexa [IOK
59 TEPMOJIMHAMHUKE. Y CITIOBHSI TPUMEHUMOCTH 12 menenss | https://m.edsoo.ru/7f41bf72
3TOM MOJEIHU
60 VpasueHue Menseneesa-Knaneitpona u R BH@HOTeKa LHOK
BBIDAKEHHE JUTS BHYTPEHHEH YHEPruH A https://m.edsoo.ru/7f41bf72
Bripaxkenue 111 BHyTpEHHEN SHEPTUU bubnuoreka [{OK
OJHOATOMHOTO HJECAJIBHOIO ra3a. https://m.edsoo.ru/7f41bf72
61 13 Henens
KBasucrarudeckue u HeCTaTHUECKUE
MIPOIIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE. bubmuoreka [IOK
62 Brruucnenue paboTsl o rpaguky 13 memenss  https://m.edsoo.ru/7f41bf72
npouecca Ha pV-nuarpamMmme
Temnonepenaya Kak crocod M3MEHEHHs Bubmmorexa LIOK
63 13 Henemns https://m.edsoo.ru/7f41bf72

BHyTpeHHel sHeprun Tl cucremsl 6e3




COBepIIeHHs pabOTHI

KOHBCKI_[I/U{, TEIJIOIIPOBOJHOCTD,

bubnunoreka LIOK

64 snysene 13 neenst | hyps://m.edsoo.ru/7€41bf72
KoauuectBo Temnotsl. TemmoéMKocTh bubnunorexa LIOK
Tena. Y IeabHas U MOJISIpHAst https://m.edsoo.ru/7f41bf72
65 . 13 Henens
TETJIOEMKOCTH BEILIECTBA. Y AeIbHAS
TEIJIOTa CrOpaHus TOIUTNBA
Pacyér KoJMuecTBa TEIIIOTHI IIPH Bubmorexa LIOK
66 remonepenate 14 nezenst | hyps://m.edsoo.ru/7£41bf72
67 [MonsaTre 06 anuaGaTHOM ITPOLECCE. " bubmuorexa IIOK
HCaCIIs .
TTepBEIi 3aKOH TEPMOTMHAMUKH A https://m.edsoo.ru/7f41bf72
KonmuecTBo TemIoThl 1 paboTa Kak Mepbl bubmmorexa LIOK
68 U3MEHEeHUs1 BHyTpeHHel snepruu T/] 14 menens | https://m.edsoo.ru/7f41bf72
CHCTEMBI
BTopoii 3aKOH TEpMOJIMHAMUKY IS bubmuoreka [IOK
PAaBHOBECHBIX U HEPABHOBECHBIX https://m.edsoo.ru/7f41bf72
69 14 wenens
npoueccoB. HeoOpaTuMocTh MpUpoaHBIX
IPOIIECCOB
[IpHUHIUIIBL AEHCTBUS TEMUIOBBIX MAILKH. Bu6moreka [IOK
70 KIIJT 14 menens  hitps://m.edsoo.ru/7f41bf72
Makcumanbsaoe 3nauenne KITJI. Llukn bubmiorexa HOK
71 KapHo 15 nenens  hps://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
72 Pewenue 3ana4 15 menens  hps:/m.edsoo.ru/7f41bf72
73 DKOJIOTHYECKHE aCTIEKThl HCIIOIb30BaHHS 15 uwenens  bubmuoteka [JOK




TEIJIOBLIX ABUrareieii. TemioBoe
3arps3HEHUE OKPYXKAIOLIEH CpeIbl

https://m.edsoo.ru/7f41bf72

bu6nmmoreka [IOK

74 Pemenne 3aa4 15 nenems  hitps://m.edsoo.ru/7f41bf72
O06o001IeHre U CUCTEMaTH3alisl 3HAaHUH 110 bubnuorexa [{OK

75 teme "Tepmonunamuka. TernnoBbie 15 venmens | https://m.edsoo.ru/7f41bf72
MaIlIuHbBI"

76 'I'<OHTpOJII>Ha$I pabota 1o Teme ) 16 nenens

Tepmonunamuka. TerioBbie MaITMHBI

[TapooOpa3oBaHre U KOHIEHCAITUS. bu6nmorexa LIOK

77 Hcnapenue u kuneHue. Y genpHas TEIIoTa 16 vengenst | https://m.edsoo.ru/7f41bf72
napooOpa3zoBaHus
HacelmeHHbIe 1 HEHACHIIIICHHBIC MTapHhI. bu6nmorexa LIOK
KauecTtBenHas 3aBUCHMOCTD IIJIOTHOCTH U https://m.edsoo.ru/7f41bf72
JIaBJICHUSI HACBHIIIICHHOTO IMapa OT

78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 16 nenens
00bEMa HACHIIIICHHOTO Tapa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUS B
KUJIKOCTH

79 BrnaxnocTs Bo3yxa. AGConoTHas U P ngg;if;i (I)_[r(l)llliféubfn
OTHOCHUTEIIbHAS BJIAKHOCTD B :

bu6nunorexa LIOK

80 Pemenne 3anau 16 menens  hips://m.edsoo.ru/741bf72
Teépnoe Teno. Kpucramnunueckue u bubnuotexa [JOK

81 amopdHbIe Tena. AHU30TPONHS CBOMCTB 17 nenens | https://m.edsoo.ru/7f41bf72
KpUCTAJJIOB

82 [TnaBneHue u KpucTauM3anus. Y eiabHas 17 venens | bubmmoreka [JOK




TCIIJIOTA ITJIaBJICHUA. Cyﬁ]’[I/IMaHI/Iﬂ

Hedbopmaruu TBEpAOTO Tena. PacTskenune

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

83 u cxkarue. Casur. Moayns FOnra. Ipenen 17 vemens | https://m.edsoo.ru/7f41bf72
yrnpyrux aedopmaruii
TeroBoe pacluMpeHne KUIAKOCTEN U bubmmoreka [JOK

84 TBEPABIX TEJ. AHFAPMOHHU3M TEILJIOBBIX 17 mepens | https://m.edsoo.ru/7f41bf72
KoJie0aHUI YacTHIl BElIeCcTBa

a5 I[IpeoGpasoBanue SHEPTUU B (PA30BBIX 17 menens EH@HOTGKZ‘ LOK
Mepexonax ttps://m.edsoo.ru/7f41bf72

bubnuoreka [IOK
86 VYpaBHeHUE TEIIOBOro OanaHca 18 Henenst | hips://m.edsoo.ru/7f41b£72
bubnuoreka [{OK

87 Pemenne 3anau 18 memens  ptps://m.edsoo.ru/7f41bf72
IToBEpXHOCTHOE HATSIKEHUE. bubnnorexa [JOK
Kanumnspuele siBnenus. /laBinenue noa https://m.edsoo.ru/7f41bf72

88 . 18 Henens
VCKPUBJICHHON MTOBEPXHOCTHIO )KUJIKOCTH.
®opmyna Jlamraca
O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110 bubmmoreka IIOK

89 TeMe "ArperaTHble COCTOSHUS BEILIECTBA. 18 memenst | https://m.edsoo.ru/7f41bf72
®da30BbIe IEPEXOBI"
KonTponbhas pabota no teme

90 "ArperaTtHble COCTOSIHUSI BEIIECTBA. 18 "Hepens
®da30BbIe IEPEXOBI"
DJIeKTpHU3alus TNl U €€ MPOSABJICHUA. bubnuotexa [JOK

91 DnekTpudeckuii 3apsj. [IBa Buga 19 memens | https://m.edsoo.ru/7f41bf72

INEKTPUYECKUX 3apsioB. [IpoBogHUKH,




JUDJICKTPUKH U ITOJTYIIPOBOAHHUKHU

DJIeMEHTapHbIN AJEKTPUUECKUN 3apsi/l.

bubnunoreka LIOK

92 19 Henens .
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa A https://m.edsoo.ru/7f41b£72
93 BsaumopeiicTue 3apan0B. Toueunble 19 Butmorexa [HOK
HEACIIA .
sapssr. 3axon Kynoma 2| https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
94 Pernenne 3ana4 19 Henens | pitps://m.edsoo.ru/7f41bf72
95 Dnekrpuueckoe noje. Ero neiicteue Ha 19 Bubsmorexa [IOK
HCOCA .
EKTPHUECKHE 3aPsIbI https://m.edsoo.ru/7f41bf72
Hanps>kEHHOCTB 3IIEKTPUYECKOTO TTOJIS. bubnnorexa [JOK
[TpoOHebIii 3aps. JInHUKM HaNPSHKEHHOCTH https://m.edsoo.ru/7f41bf72
96 20 Henens
3JIEKTpUYECKOro mosisi. OTHOPOIHOE
AIIEKTPUIECKOE TT0JIC
[ToTeHIIUaTbHOCTh ANEKTPOCTATUYECKOTO bu6nunorexa LIOK
97 noJjsi. Pa3HoCTh ITOTEHIINAIOB U 20 Hepenss | https://m.edsoo.ru/7f41bf72
HaTpsDKEHUE
[loTenuuanpHas 3Heprus 3apsaa B bubmmnoreka HOK
98 JIEKTpOCTaTUYECKOM TMosie. [ToTeHmman 20 memenst | https://m.edsoo.ru/7f41bf72
AIEKTPOCTATHUECKOTO OIS
CBs13b HaPSKEHHOCTH MOJIS U Pa3HOCTH bubmmnoreka HOK
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHIECKOTO 20 memens | https://m.edsoo.ru/7f41bf72
TIOJIA
[IpUHIUIT CYTIEPIIO3UIMH SIEKTPHIECKHX brbmorexa [IOK
100 . 20 Hemenst | htps://m.edsoo.ru/7f41bf72
TIOJIEH
101 Pemienue 3agaa 21 memenss  bubnmorexa [IOK




ITone Toueunoro 3apsna. [Tone

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

102 21 nenens .
PABHOMEPHO 3apSIKEHHOI chephl Ll https://m.edsoo.ru/7f41bf72
ITose paBHOMEPHO 3apSKEHHOTO 1O bubnmoreka [JOK
103 00Bpémy mapa. [lone paBHOMEpHO 21 menens | https://m.edsoo.ru/7f41bf72
3apsHKEHHON OECKOHEYHOM MIIOCKOCTH
104 [TpOBOHKMKH B BJIEKTPOCTATHIECKOM IIOJIE. ” bubmoreka [IOK
HEACIIA .
VCIoBHE PABHOBECHS 3aPS/IOB A https://m.edsoo.ru/7f41bf72
105 JIM3JIEKTPUKH U MTOJTYIIPOBOIHUKH B ” Bubmuorexa IIOK
HCaCIs .
IEKTPOCTATHYECKOM TTOJIE https://m.edsoo.ru/7f41bf72
Konnencarop. D51eKTpoEMKOCTh bubanoreka [JOK
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INIOCKOTO 22 genmens | https://m.edsoo.ru/7f41bf72
KOH/JIEHCATOpa
107 [MapasienpHOE COEIMHEHNE = Butmorexa [IOK
Hees )
KOH/IEHCATOPOB https://m.edsoo.ru/7f41bf72
108 IMocnenoBarenbHOE COETMHEHNE - bubmmorexa [IOK
Hees )
KOH/IEHCATOPOB https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
109 OHeprus 3apsHKEHHOTO KOHJIEHCATOpa 22 menenst | htps://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
110 Pewenne 3aja4 22 memens | hitps://m.edsoo.ru/7f41bf72
JIBUKEHHE 3apsHKEHHOM YacTUIIBI B bubmorexa [IOK
111 23 memens | hytps://m.edsoo.ru/7f41bf72

OIHOPOJHOM JJICKTPHUYCCKOM IT0JIC




bu6nmoreka [IOK

112 Pemenue 3ayau 23 Hemens | hyps://m.edsoo.ru/7f41bf72
13 O060011IeHrEe U CUCTEMaTH3alis 3HAHUH 110 ’3 bubmoreka [IOK
HEOCIA .
Teme "DrekTprueckoe omne" Al https://m.edsoo.ru/7f41bf72
KoHntpoinbHas pabota 1o Teme
114 " p p " 23 "egens
DJIEKTPUUYECKOE MOJIe
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS bubnuorexa [IOK
115 CYIIIECTBOBAHMSI [IOCTOSTHHOTO 23 memenss | https://m.edsoo.ru/7f41bf72
AIIEKTPUIECKOTO TOKA
bubnuoreka [IOK
116 Wcrounuku Toka. Hanpsixenue u 9/1C 24 menens | hyps://m.edsoo.ru/7f41bf72
117 3akon OMa /151 yyacTKa Ieru. y bubmuorexa [HOK
HCOCIA .
DJeKTPUYECKOE COPOTUBIICHHE A https://m.edsoo.ru/7f41bf72
3aBUCUMOCTB COMPOTUBIICHUS bubnnorexa [JOK
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro JIJIMHBI U 24 wenens | https://m.edsoo.ru/7f41bf72
TUTOINAM MTOTIEPEYHOTO CEUCHHUSI
119 VY 1ebHO€E CONPOTHUBIIEHHE BELIECTBA. ” Bubmmorexa [IOK
HEeacst .
Pelrrenie 3a1a4 A https://m.edsoo.ru/7f41bf72
120 IMocnenoBarensHOE, HapalIeabHOE, ” Bubymorexa [IOK
HEeacst .
CMENIaHHOE COEIMHEHNE IPOBOIHUKOB A https://m.edsoo.ru/7f41bf72
191 Pacuét pasBeTBIEHHBIX DIIEKTPUUECKUX 55 bubmiorexa HOK
HEACIA .
neneit. [pasua Kupxroda bl https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
122 Pemenue 3ana4 25 Henens | hytps://m.edsoo.ru/7f41bf72




Pa6oTa snekrpruyeckoro Toka. 3aKkoH

bu6nmoreka [IOK

123 25 nenenst .
Tixoymst —Jlena S https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
124 Pemenne 3azau 25 Hezmens  hitps://m.edsoo.ru/7f41bf72
MOUIIHOCTB JEKTPUUECKOTO TOKA. bu6nmorexa [IOK
125 TemnoBass MOIIHOCTG, BhIACIIEMAas Ha 25 menenst | https://m.edsoo.ru/7f41bf72
pesucrope
bubnunoreka LIOK
126 Peurenne 3aa4 26 Henenst | hitps://m.edsoo.ru/7f41bf72
127 DJIC ¥ BHYTpEHHEE CONPOTHBIIEHHE 26 Brbmiorexa [IOK
HEeacst .
HCTOUHMKA TOKA A https://m.edsoo.ru/7f41bf72
128 3akon OMa 14 TI0JIHOI (3aMKHYTOI) 26 nee bubsmorexa LIOK
o HeIes .
EKTPUHECKOi TIeTTH https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
129 Pemenne 3amau 26 uenens https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
130 MOoIHOCTh HCTOYHUKA TOKA 26 Henens | hytps://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
131 Kopotkoe 3ambikaHMe 27 menmens | htps://m.edsoo.ru/7f41b£72
but6mmorexa [IOK
132 KonzaeHncarop B 1ienu NoCTOSSHHOTO TOKA 27 wenens | htps://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
133 Pemenue 3ana4 27 Henens  hitps://m.edsoo.ru/7f41bf72




Penrenue 3anaud mo treMe "IlocTOAHHBIN

bu6nmoreka [IOK

134 27 uenens .
SEKTPHHECKHiT TOK" S https://m.edsoo.ru/7f41bf72
135 Pemienue 3amay mo teme "TIoCTOSHHBIN - But6mmoreka [IOK
HCACIIA .
SIeKTpHIecKHii TOK" S https://m.edsoo.ru/7f41bf72
136 Pemienue 3amay 1o teme "TloCTOSHHBIN " But6moreka [IOK
HEACIIA .
JeKTpIecKuii TOK" A https://m.edsoo.ru/7f41bf72
137 OG6o00MIeHHE U CHCTEMATH3AIHS 3HAHKH 110 i But6morexa LHOK
HEACIIA .
Teme "TTOCTOSHHBII ATEKTPHHECKHI TOK" A https://m.edsoo.ru/7f41bf72
KonTtponsHast pabora no Teme
138 " P Up . " 28 wenens
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
DneKTpuuecKas MPOBOAUMOCTh Pa3INYHBIX bubanoreka [JOK
139 BEIIECTB. DIEKTPUUECKHI TOK B METaIaX. 28 menenst | https://m.edsoo.ru/7f41bf72
CBepxnpoBOIUMOCTb
DNEKTPUYECKUH TOK B pacTBOPax U bubmuoreka [IOK
140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI 28 menens | https://m.edsoo.ru/7f41bf72
®Dapanes 175 IEKTPOIU3a
bu6mmoreka IIOK
141 OnekTpuyeckui Tok B razax. Ilnmasma 29 menenst | ptps://m.edsoo.ru/7f41bf72
142 DJIEKTPHUYECKHUIT TOK B BaKyyMe. 20 Bu6moreka [IOK
HEACIIA .
BakyyMmHbIE IPUGOPHI ACTA | https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
143 DIIEKTPUYECKUI TOK B TIOJYIPOBOJHUKAX 29 menens  pyps://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
144 [TonynpoBoAHUKOBBIE TPUOOPHI 29 memenst | ptps://m.edsoo.ru/7f41bf72




145

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHune cuiibl TOKa U HAINIPSKEHUS B
[IENH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopaTtopueii 1o ¢pusuke. [Tpumepsr
u3MepeHus: GU3NYECKUX BEJIUUUH MPU
MOMOIIN KOMITbIOTEPHBIX JAaTYUKOB"

29 Henens

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JIBUKEHHUS C
LEJIBIO OTIPEJIEeIEHUsI MTHOBEHHOM
ckopocth"

30 nenens

147

148

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHuUs Mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKECHUH 110 HAKJIOHHOM IIJIOCKOCTH'" MIIH
"UccneqoBanue 3aBUCUMOCTH MYTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM
IBHKeHUH"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue yckopeHHs cBOOOIHOTO
nafgeHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

30 nenens

30 nenens

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne nBUKEHN Tea 1o
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJYJIO
ckopocThio" unu "Hecnenosanue
3aBHCUMOCTH MEepHOAa O0paIeHUs
KOHHMYECKOI'0 MAsITHUKA OT €0

30 nenens




150

151

napameTpoB"

Pu3N4eCcKuil IPAKTUKYM I10 TEME
"U3Mepenne paBHOJAEHCTBYIOIIEH CHJTbI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mnockoctu" unu "IIpoBepka runotesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

dusnuecKuil NpaKTUKYM 10 TeMe
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTrOCTH, BOZHUKAIOLIUX B IIPYKUHE U
pe3nHOBOM 00Opasiie, OT ux aegopmanuu’
win "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
n€rkuit 6710K"

30 Henens

31 Henensa

152

Du3HYEeCKUN IPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirienTa
3aBucumoctd Frp(N)" mnu "Uccnenosanue
JBUKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C ITEPEMEHHBIM

ko3 duurentom Tperus” unm "MU3yuenue
JBUKEHMSI TPy3a Ha BaJLy C TpEHUEM"

31 Henensa

153

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue ycioBUA paBHOBECHS
TBEPOrO TeJa, UMEIOIIETO OCh BPaLICHUS"
win "KoHCTpynpoBaHie KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue

YCTOMUYMBOCTHU TBEPAOTO TEJA, UMEIOIIETO

31 Henensa




154

mIomaab onopsl"

Pu3N4eCKuil IPAKTUKYM 110 TEME
"H3MepeHune uMItysbca Tesia mno
TOpMO3HOMY IyTH" niu "M3mepeHue cuiibl
TATH, CKOPOCTH MOJAEIH IEKTPOMOOUIIS U
MOIIHOCTH cuJibl TATK" WK "CpaBHEHUE
M3MEHEHUS UMITyJIbca Tejla C UMITYJIbCOM
cuibl" niu "MccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPYyroMm B3aumoiencTaun"
win "M3MepeHrie KHHETUYECKOM SHEprun
TeJa 10 TOPMO3HOMY ITyTH"

31 "Henens

155

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEH1I0BaHO UCIIOIb30BaHUE

i poBoii tabopatopun)" win "N3ydeHue
n30x0pHoro mnpouecca" uinn "N3yuenue
u3obapHoro npotecca" uimn "llpoBepka
YPaBHEHHUs COCTOSHUA"

31 Henensa

156

157

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue yaenbHoi TernaoéMkoctu"
nnn "HccnenoBanue npoliiecca OCThIBaHUS
Bemectsa" ninn "McciaeqoBanue
aauabaTtHoro npouecca” unn "M3ydenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMITEPATyPhl KUTICHUSI
JKUIOKoCTEN"

Pu3nYeCKUu IPAKTUKYM I10 TEME
"HN3y4yeHne 3aKOHOMEPHOCTEN HCTIapeHUs
*)uakocrei" win "M3mepenue yaenbHOU

32 "Henensa

32 Henend




TEIUIOTHI TIaBieHus JbAa" win "M3yuenne
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa 1 OLIEHKA Macchl IapoOB B
nomemnieHun". smepenue kodddummenra
MOBEPXHOCTHOTO HATSKEHUS

158

159

160

Pu3N4eCKU IPAKTUKYM 110 TEME
"HaGntonenue npeBpalieHus 3JHepruu
3apsKEHHOr0 KOHEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” niam "Mzydenue
MPOTEKaHUs TOKA B LIETIH, COAepIKaIIeh
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSDKEHUs) PU
MOCIIE0BATEILHOM COEIUHEHUU
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKYM 0 TEME
"MccnenoBanre CMEIIAaHHOTO COSIHMHCHUS
pesuctopoB" mnu "M3Mepenne yneapHoro
COTIPOTUBIICHUS TPOBOJIHUKOB" HIIN
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
OT HAMPSDKEHUS! I71S1 JIaMITbl HaKaTMBaHUs"

Du3HUeCKU IPAKTUKYM I10 TEME
"Habmroienue snexktponuza’ uiu
"M3mepenue 3apsiia OTHOBAJIEHTHOTO
noHa" uiu "UccnenosaHue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
teMriepaTypbl” uinun "CHATHE BOJBT-
aMIEpHOI XapaKkTepUCTUKU Auoaa"

32 "Henensa

32 Henensa

32 Henensd

161

PesepBHslit ypok. O6001ICHHE U

33 Henensa

bu6nunorexa LIOK




cUCTEMAaTH3alNA 3HAaHU 110 TEME
"Kuuemaruka"

PesepBHbIil ypok. O0001ICHHE U

https://m.edsoo.ru/7f41bf72

bu6nmmoreka [IOK

162 CHUCTEMAaTH3als 3HAHUH 110 TEME 33 wegens | https://m.edsoo.ru/7f41bf72
"Ilnaamuka"
PesepBublit ypok. O0o0mIeHnE 1 Bu6muoteka [JOK

163 cucreMarusanus 3Hanuii mo reme "Cratuka 33 wenens | https://m.edsoo.ru/7f41bf72
TBEpAOro Tena"
Peseprublit ypok. O6o0mIeHNE U Bbu6mmotreka [JOK

164 cUCTEMATHU3AIMA 3HAHUN 110 TeMe ""3aKOHEI 33 Hemena | https://m.edsoo.ru/7f41bf72
COXpaHEHHUs B MeXaHHKe"
PesepBuslit ypok. O60011eHNE U bu6nunorexa LIOK

165 cucreMarusanysa 3Hagui 1o treme "OCHOBEI 33 menens | https://m.edsoo.ru/7f41bf72
MOJIEKYJIIPHO-KHHETUYECKOU Teopun"
PesepBurlit ypok. O60011eHNE U bu6nmorexa LIOK

166 CHCTeMaTH3allys 3HAHUH 110 TeMe 34 wenensn | https://m.edsoo.ru/7f41bf72
"Tepmonunamuka. TeniaoBble MalIUHBL"
PesepsHblit ypok. O60011eHMEe U bubmmnoreka HOK
CHCTEMaTHU3allus 3HaHUH 110 TeEME https://m.edsoo.ru/7f41bf72

167 " 34 menens

ArperaTHble COCTOSIHHSI BEILIECTBA.

®dazoBble nepexoas”
PesepsHblit ypok. O60011eHNE 1 bubmmnoreka HOK

168 CHCTeMaTHU3aIUsl 3HAHUH 110 TEME 34 wenens | https://m.edsoo.ru/7f41bf72
"Onexrpuueckoe noiue"
PesepBublit ypok. O60011eHNEe U bu6muoreka [JOK

169 CHCTeMaTH3aIlMsl 3HAHUI 110 TEME 34 wenens | https://m.edsoo.ru/7f41bf72
"TTocTOSIHHBIN AMEeKTpUYeCKUil TOK"

170 PesepBHslit ypok. O6001ICHHE U 34 wenens | bubnumoreka [IOK




cucTeMatusanys 3HaHui mo reMme "Toku B https://m.edsoo.ru/7f41bf72
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 170 8 16



11 KJIACC

KosnuuyectBo yacos DJIEKTPOHHbIE
Ne Hara nudposeie
Tema ypoxa Konrpoabnbsie IIpakrnyeckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
B3aumMoneiicTBre NOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHoOE 1oJe. 1 1 Henens
'unore3a Amnepa
Bekrop maruuTtHO# nHaykuuu. [IpuHnun
2 CYINEpIIO3UIIMY MarHUTHBIX MoJel. JInnuu 1 1 Henens
MarHUTHOM MHIYKLIIUU
MarHuTHO€ 110Jie IPOBOJHUKA C TOKOM.
3 1 1 Benens
OnbIT OpcTena
Cunia Amriepa, e€ HarpaBJICHHE U MOJTYJIb 1 1 Henens
5 Permrenue 3amau 1 1 Benens
[Ipumenenue 3akoHa Amnepa.
6 1 2 Henenst
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanrpaBJIeHUE U MOJYJIb.
7 JIBrKeHne 3apsyKEeHHON 4acTHIIbI B 1 2 Henens
OJIHOPO/IHOM MarHUTHOM I10JIe
8 Pemenue 3amau 1 2 Henens
9 Pa6ora cunsl JlopeHua 1 2 Henerns
10 Pemenue 3amau 1 2 Henens
MarauTHOE II0JIE B BEIIECTBE.
11 1 3 Henens
®deppoMarHeTUky, rnapa- u AuaMarHeTHKU
OcHOBHBIE CBOWCTBA (heppOMarHeTUKOB.
12 $epp 1 3 Henens

[Ipumenenue peppomMarHeTUKOB




13 Pemrenue 3agaud mo reMme "MarautHoe 1osne" 3 Henens

14 Pemtenue 3amau mo treme "MaruurtHoe moie" 3 Henmens
SBneHne AIEKTPOMArHUTHON UHIYKITUH.

15 . 3 Henmens
[ToTok BeKTOpa MATHUTHOW WHAYKIIUU

16 OJ1C uHAyKIMH 4 Hepens
3aKO0H 3JIEKTPOMArHUTHON MHIYKIINH

17 o p YK 4 genens

apanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko 4 Henenst
OJ1C uHAYKIMY B ABUKYIIAXCS

19 4 genens
MIPOBOHUKAX

20 Pemenue 3amau 4 genmens

21 [IpaBuio Jlenna 5 Henens
NunykrusHocTh. KaTyiika HHIYKTUBHOCTHA

22 YK ym YK 5 Henens
B IIENA IOCTOSTHHOTO TOKa
SIBnenne camonuayknuu. DJ1C

23 YK A 5 Henens
CaMOWHYKIIHH
DHeprus MarHATHOTO TIOJIS KATYIITKU C

24 5 Henens
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau 5 Henens
O00011IeHIE U CUCTEMATHU3AIMsl 3HAHUN 110

26 " " 6 Henens
TeMe "DIeKTpoIMHAMUKA
KonrponsHas padora 110 teme

27 " P p " 6 Henens

DneKTpoANHAMUKA
73 Komnebarensuas cucrema. CBOOOIHEIE 6
HCOCIIA

KoJiebanus1. ['apMoHnYecKre KoaeOaHus
Knnemarnueckoe U JMHAMHAYECKOE

29 6 Henens

OIHUCaHME KOJIeOaTEIbHBIX JIBHOKEHUH




DHepreTudeckoe onucanue. BoiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX

30 N 6 Henens
KoJe0aHui U3 UX SHEPTreTHIECKOTO U
KMHEMATHYECKOTO OIUCAHUS

31 Awmrutatynaa u dasza konebanuit 7 wenens
[lepuon u yacrora konebanuid. [lepron
MaJIBIX CBOOOIHBIX KOJIEOAHUHI

32 MaTeMaTU4ecKoro MastHuka. [lepuos 7 venens
CBOOOIHBIX KOJIEOaHUN TPY>KMHHOTO
MasITHHKA
3aryxaromue Konebanus. BeiHyX/1eHHbIC

33 7 Henens
KonecOanus. Pe3onanc

34 ABTOKOIE0AHNS 7 Henens

35 Permrenue 3amau 7 Henens
Ypok-koHpepeHnus "MexaHndeckue

36 " 8 Henens
KOJIe0aHUs B My3BIKAJIbHBIX HHCTPYMEHTAX

37 O0001IeHrEe U CUCTEMATH3AIMs 3HAHUN 110 o

Henens

TeMe "MexaHnndeckue koiedanus"
DNeKTpOMarHUTHBIE KOJICOaHUsI.

38 . 8 Hemens
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY BT

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTATYI0M CHJIBI 8 Henens
TOKa B K0JIEOATEIbHOM KOHTYpE
3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM

40 8 nenens
KoJe0aTeIbHOM KOHTYpE
3aTyxaromue dJIeKTPOMarHuTHBIS

41 KosiebaHus. BeIHyXIeHHBIE 9 Henens

QJICKTPOMArHuTHBIC KoJieOaHUs




[Tepemennsblii Tok. Pe3uctop u kKoHaeHcaTop

42 9 menens
B LIETIH IEPEMEHHOI0 TOKa
Karymika "HIyKTUBHOCTH B IIETTH

43 9 nenens
MePEMEHHOTO TOKa
3akon OMa 1st JIEKTPUYECKOH 1Ienu

44 9 nenens
MEPEMEHHOT0 TOKa
MOoMHOCTh MEPEMEHHOTO TOKA.

45 AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUCHUE 9 Hemens
CHUJIBI TOKA W HAIPSKEHUS

46 Pe3onaHc B aieKTpUUecKoi 1enu 10 venens

47 Pemenne 3amau 10 Henens
NneansHbIif TpanchopmaTop.

48 [Ipou3BoCTBO, MEpeaya U MOTPEOICHHE 10 Hemens
AIEKTPUUICCKON IHEPTUr
DKOJIOTHYECKUE PUCKHU TIPH MIPOU3BOJICTBE

49 anekTpo3Heprun. Kynbrypa ucnoiab30BaHus 10 Hepens
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HU

50 Pemenne 3amau 10 Hepens

51 Pemenue 3amau 11 Henens
O00011IeH1E U CUCTEMAaTH3aIisl 3HaHUH 110

52 " " 11 Henens
TeMe "DIIeKTPOMAarHUTHBIE KOJIeOaHUs
MexaHnnyeckne BOJIHbL. XapaKTepUCTUKHU

53 11 Henens
MEXaHUYECKUX BOJH

54 CBolCTBa MEXaHUYECKUX BOIH 11 Henens

55 3ByK. XapaKTepUCTUKH 3ByKa 11 Henens
Wudpa3syk u ynprpa3Byk. LllymoBoe

56 12 Henens

3arpsA3HCHUC Oprmammeﬁ Cpcabl




57

58

Pemrenue 3anau

QHGKTpOMaFHI/ITHBIe BOJIHEI. I/IsnyquI/Ie
SJICKTPOMArduTHBIX BOJIH

12 Hepensa

12 nenens

59

60

61

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne >JeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHBI paauoOCBA3U U TCICBUACHUS.

Paguonokanus. aﬂeKTpOMaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

12 Hepensa

12 Hepensa

13 menens

62

KonTponbnas padora o teme "Konebanus
Y BOJIHBI"

13 menens

63

64

Caert. 3aKOH NMPSAMOJIMHENHOTO
pacnpocTpaHEeHUs CBETa

Pemenue 3aga4d Ha IMPUMCHCHHUEC 3dKOHA
HpHMOHHHeﬁHOFO pacnnpoCTpaHCHUs CBETa

13 nenens

13 menens

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

13 menens

66

[Ipenomnenue cBeTa. AGCOMIOTHBIN U

OTHOCHUTEIBHBIN OKa3aTeIIb IMpCIOMIICHUS.

[TonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs

14 uenens

67

68

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U MPETIOMIICHHUSI CBETA

Xon nydent B mpusMe. Jlucnepeus cBera.
CnoxHbIN cocTaB Oenoro ceera. LBet

14 nenens

14 senens




JIunzpl. DoKyCcHOE pacCTOSTHUE U

69 14 venmens
ONTHYECKasl CUJIa JIMH3BI
[TocTpoenue n300pakeHUI B JIMH3aX U UX

70 14 wenens
cUCTeMax. Y BeJIMYCHHE JTMH3bI
Pemenue 3agau Ha noctpoeHue

71 M300pakeHMi, TOTY4aeMBbIX C TOMOILBIO 15 menens
JIMH3

72 I'1a3 kak onrtuyeckas cucrema 15 nenmens
Pemenue 3anay. [Ipenensl npuMEeHUMOCTH

73 . 15 enens
reOMETPUUYECKOI ONTUKU

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS 15 Henmens

75 Jucnepcus cera 15 nenens

76 WuTepdepenius creta 16 nenens
KorepenTHbie UCTOYHUKHU. Y CIIOBHS

77 16 Henenst
Ha0II0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau 16 Henens

79 [Ipumenenue nuTeppepeHun 16 Henens

80 Hudpaxius ceera 16 Henens
JudpakionHas pemeTka. Y cioBue

81 17 nenens
HaOJTI0ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau 17 venens
[ToniepeYHOCTH CBETOBBIX BOJIH.

83 17 nenens
[Tonspuszanusa ceera

84 Pewrenue 3amau 17 nenens

85 CBeToBbI€ ABJIEHUS B IPUPOJIE 17 nenens
O060061eHre U cucTeMaTU3alus 3HaHU#| 110

86 18 nenmens

Teme "Onruka"




87 Kontponbnas padota nmo teme «OnTuKa» 1 18 nenmens
['panu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U 1 18 Henens
MIPUHIIMIT OTHOCUTEJIbHOCTH
ITocTynatel cieruanbHOU TEOPUU
89 1 18 nenmens
OTHOCUTEITbHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpaszoBanus JlopeHna. YcinoBue
90 NpUIMHHOCTH. OTHOCUTEIHHOCTD 1 18 Henens
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHHU U
COKpAIIlEHHUE JIJTUHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
91 1 19 venmens
JACTHIIBI
CBsi3b Macchl C 3HEpPTruel U UMITYJIbCOM
92 . 1 19 Henens
PENATUBUCTCKON YaCTULIBI. DHEPTHsl TOKOS
93 PaBHOBecHOE TEII0BOE U3ITyYEeHHE 1 19 Henens
94 3akoH cmenieHus: Buna 1 19 Henens
95 ['unoteza M. Ilnanka o kBanTax. ®oTOHBI 1 19 Henens
96 DHeprust 1 UMIyJIbC POTOHA 1 20 Henens
®oroaddext. OnbiTe A. I'. CTonerona.
97 1 20 uenens
3akoHbl poToddpdexTa
VYpasHenue DifHiuTeiHa 11 poToaddexrTa.
98 " " 1 20 uenens
Kpacnas rpanuna" ¢porosddexra
99 JaBnenue ceera. OnwiThel [1. H. JIeOenena 1 20 Henens
100 BoimoBbIe CBOMCTBA YaCTHIL 1 20 menens
Bounsl ne bpornsd. [InuHa BosiHbI 1e
101 Bpoiins u pa3mepsl 00J1aCTH TOKATH3AIHH 1 21 venens

JBUKYIIEHCS YaCTHIIBI




102 KopnyckyiisipHO-BOJIHOBOM yanu3m 21 nenens

103 Judpakius 37eKTPOHOB Ha KpUCTAIIAX 21 venens
Cnenuduka u3MepeHUu B MUKPOMUPE.

104 CooTHo1IeHus1 HeonpeAeaEHHOCTEN 21 nenens
I'efizenOepra

105 Pemenue rpadguveckux 3amau 21 nenens

106 Pemenue pacu€tHbix 3a1au 22 uenens
KonTponbHas pabota no temam: "OCHOBBI

107 CTO", "KopmycKyJsspHO-BOJIHOBOU 22 nenens
nyanuzm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. 22 wenens
[Inanerapnas mozgens atoma Pesepdopna

109 [Toctynarter bopa 22 uenens

110 Bunsl cnexktpoB. CriekTp ypOBHEH 3HEpruu 22 wenens
aToma BOJIOpoJia
CrioHTaHHOE U BBIHYKJEHHOE U3TyUCHHE

111 23 Henens
cBeTa

112 Jlazep 23 nenens
Hyxnonnas monens snpa I'eitzendepra-

113 MBaHeHKo. 3aps 1 MacCOBOE YUCIIO SApA. 23 nenens
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa

114 HMOHU3HUPYIOUIETo U3llyueHus. Biausinue 23 nenens
PaINOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie

115 cunbl. Jledext Maccrl siapa. SnepHbie 23 Henens

peakiuu. SnepHsie peakTopsl. [IpoGiiembl




116

117

118

YIIPaBJIIEMOr0 TEPMOSAEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTUKU

MeTozbl perucTpaniu 1 ucciae10BaHus
3JIEMEHTapHbIX YacTull. OyHaaMeHTaIbHbIE
B3aUMOJIeHCTBUsL. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtangapTHOM
mojenu. KBapk-riltooHHas MOJEIb aJpOHOB

®dusuka 3a npeaenamu CTaHaapTHOU
moaenu. TémHasa maTepust U TEMHAS
sHeprus. EquHcTBO (DM3HMYEeCKOM KapTHHBI
Mupa

DTanbl pa3BUTHSL aCTPOHOMUU. 3HAYCHUE
aCTPOHOMUHU

24 "enensa

24 nenensd

24 uwenens

119

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX
UCCIIEI0BAHUMI

24 wenens

120

CoBpeMeHHbIE ONITUYECKUE TEJIECKOTIbI,
paaMoTENECKOIIbl, BHEATMOC(EepHas
aCTpPOHOMUS

24 wenens

121

122

Bun 3Bé3an0ro Heb6a. Co3pesnus, sipkue
3BE3/IBI, ITAHETHI, UX BUAUMOE IBIDKCHUE
Conneunas cucrema. Connne. ConHeunast
akTUBHOCTb. McTounuk sHeprun CosHia u
3BE3]

25 uenens

25 genens

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
Jlnarpamma "creKTpajbHBIHM Kilacc —

25 menens




124

CBETUMOCTE"

3BC3I[BI IJIaBHOM II0CIEA0BATEILHOCTU

25 nenens

125

126

127

Buytpennee crpoenue 38€371. CoBpeMEHHBIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUH U
sBositony CosHIa U 3BE37. DTalbl )KU3HU
3BE3 ]

Mnuneunsiii [1yTe — Hama ['anaktuka. Tunsl

raJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK

Bcenennas. Pacuinpenue Beenennoit. 3akoH
Xab6ua. Teopust bonbiioro B3peiBa.
PenukToBOe n3nyyenue

25 "Henensa

26 Henensa

26 Henens

128

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

26 Henens

129

130

131

132

Hepeménnpie mpo6iieMbl aCTPOHOMUU

Ou3nyeckuil MPakTUKyM O TeMe
"HccneqoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' WJIH
"WUccnenoBanue CBOMCTB
¢deppomarueTnko" i "HccnenoBanue
JENUCTBUS IOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuiel AMnepa" win "M3yuenune
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
nnu "OnpeneneHue MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Amrepa”

Du3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS

26 Henensa

26 Henens

27 nenens

27 Henensd




133

134

135

3JIEKTPOMArHUTHON MHIYKIIMHU'" WIIH
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTrO Iojs"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBaHue siBJICHUS CAaMOUHIYKIIMK"
nu "COopKa MOJIEH 3JIEKTPOMAarHUuTHOTO
reHeparopa"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue neprojia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U MPY>KUHHOTO
MasTHHKOB"

@uU3NYECKU IPAKTUKYM 110 TEME

"[IpeobpazoBanue SHEPTUU B MPY>KUHHOM
MasTHUKE"

27 "Henensa

27 nenensd

27 "wenens

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepe3
OCIeA0BaTEILHO COCAUHEHHDBIC
KOH/JIEHCATOP, KaTyLIKY U PE3UCTOp" Wi
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIH IEPEMEHHOI0 TOKa"

28 Henens

137

Pu3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOU BOJIHBI"

28 Henens

138

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenune nokasareiis MpenoMIIeHUs
crexna" win "llonydenue n3o6pakeHus B
CUCTEME U3 ITOCKOTO 3epKaJia U JIUH3bI"

28 Henens

139

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe

28 Henend




140

141

142

143

KUIKUX JUH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOITIX
nuH3"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, nHTephepeHInn
Y noJisipu3anuu cpera'

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneseHue UMMYabca U SHEPTUU
penATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHus"

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue CIeKTpa pa3pexeHHOro
aTOMapHOI0 BOAOPOJA U U3MEPEHUE
nocrostHHOM Punbepra"

28 Henensa

29 genens

29 genens

29 genens

144

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBanue paaAnoakTUBHOTO (OHA C
MCIOJIb30BaHUEM JI03UMETpa" WIn
"N3y4yenwne noraomieHus: 6era-4acTuil
aJTfoMUHHEM"

29 gHenens

145

@u3nYeCKUil IPAKTUKYM IO TEME
"HaOmronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS

29 genens




OTIpe/IeIICHUS TTOJIOKEHUS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moxyapus 1 sipkue
3B&3161" uau "HaOmrogeHus B TEJIECKOI
JIyHbI, TUIaHET, TYMAHHOCTEW U 3BE3IHBIX
CKOILICHH"

146

O06001IeHre U CUCTEMATU3aIMs 3HAHUH.
Poinb ¢pu3uku 1 acTpoHOMHH B
9KOHOMHYECKOM, TEXHOJIOTHUISCKOM,
COIIMAIIEHOW U 3TUYECKOH chepax
JEATEILHOCTH YeIOBEKa

30 nenens

147

148

O06o0muIeHne 1 cucTeMaTH3aIys 3HaHUH.
Poib 1 MecTO GU3MKK ¥ ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O06o011ieHre 1 cucTeMaTu3aIys 3HaHuH.
Ponb ¢pusnydeckoii Teopun B GopMUPOBaHUN
MIpe/ICTaBICHUHN 0 PU3NYECKON KapTUHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUNA O IPUPOAC

30 nenensd

30 menens

149

150

O00011IeHEe ¥ cUCTEMAaTH3alU 3HAHUI 110
Teme "Kunemaruka"

O0001IeHrEe ¥ cUCTEMAaTH3alUs 3HAHUI 110
Tteme "Kunematuka"

30 menens

30 nenens

151

O0001IeHre 1 cUCTEMAaTH3aMs 3HAHUH 110
teme "JIluHamuka"

31 genens

152

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teme "Craruka TBepAoro tena'

31 nenens




153

154

O06001IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"

O06001IeHre U cucTEMaTU3aIKs 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

31 Hepensa

31 nenens

155

O000111eH1E U CUCTEMATHU3AIMs 3HAHUN 110
teme "Tepmoannamuka. TerioBbie
ManIuHe"

31 nenens

156

157

158

O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexobl"

O06o0061eHre U cucTeMaTu3alus 3HaHu#| 10
Teme "DnekTpuueckoe moie"

O06o00611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "[locTosTHHBIN 3eKTpUYEeCKUt TOK"

32 Henensd

32 Henensd

32 »wenens

159

160

161

O060061eHne U cucTeMaTU3alus 3HaHu# 10
teMe "Toku B pa3nnyHbIX cpeaax”

O00011IeHEe ¥ cUCTEMAaTH3alU 3HAHUI 110
TeMe "Marautaoe noie"

PesepBHrlit ypok. O60011IeHNE 1
cHCTEMATH3alMs 3HAHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

32 mwenens

32 Henens

33 menens

162

PeseprubIil ypok. O60061eHIE 1
CHCTEMATH3AaINA 3HAHUH 10 TEME
"Mexannyeckue konedanus"

33 mexens

163

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"JyIeKTpOMarHuTHEIE KoieOanus"

33 nenensg




164

165

166

PeszepBubIil ypok. O60011IeHIE 1
crCcTeMaTHU3alus 3HaHUH 110 TeMe
"MexaHUUYeCKue U 3JEKTPOMAarHUTHbBIE
BOJIHBI"

PeszepBHbIil ypok. O6001cHIE 1
cucTeMaTusanus 3Hagui mo teme "Ontuka"
PesepBHelil ypok. O600ICHHE U

cucrTeMaTu3anus 3Haguil o teMe "OCHOBEBI
CcTO"

33 Hepensa

33 Hepensa

34 nenens

167

PesepBHeIil ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HAaHHUA TI0 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayannu3m"

34 uenens

168

169

170

PesepBHeIil ypok. O000IICHHE 1
cucreMarn3alis 3Hanuii mo teme "dusuka
aroma"

PesepBHelit ypok. O60011eHNE 1
cHCcTeMAaTH3alMs 3HaHuii 1Mo TeMme "dusuka
ATOMHOTO sI/Ipa U JIEMEHTapHBIX YacTuilr"

PesepBHrlit ypok. O60011IeHNE 1

cucTeMaTHU3alus 3HaHUH 1o Teme
"OneMeHTh! acTpodu3uku”

34 nenens

34 uenens

34 wenens

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170 4

16







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBo ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE 0OIIECTBO
«3marensctBO «lIpocBemienre»

» duzuka. MonexkymnsapHas pusuka. Tepmoannamuka, 10 kinace/ Mskures I'.41.,
CunsikoB A.3., O01IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» duzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO011ecTBO C OTPAaHUUECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBerieHne»

» ®usuka. Konebanus v Boassl, 11 xnace/ Msakumes I'.4., Cuasgkos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» ®uzuka. Ontuka. KBantosas ¢usuka, 11 knace/ Mskumes I'.5., Cunsikos A.3.,
OO6111eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3aatenbctBo «IIpocBemenner

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

®wusuka. 3agaunnk 10-11 kmaccer / A.IL.PeimkeBuy, M3narensctBo "Ipoda”
®uszuka. 10-11. Jlunaktuueckue marepuansl. / Mapon A.E., Mapon E.A.,

NznarensctBo "Ipoda"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://reshuege.ru/

www.fizportal.ru

https://www.yaklass.ru




https://onliskill.ru/lesson/index/fizika
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
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