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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE CpEAHEro oO0ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npeamera «DPu3rka» B 00pa30BaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHs, BOCHUTAHUS M PA3BUTUA OOyYarOUIMXCS CpeACTBaMU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeaMera «@usukay 1o rojgam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTABISCT BO3MOXKHOCTH ISl peaii3aldd  PaA3JIMYHBIX METOAUYECKHUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busudeckoir reorpadueir u acTpoHoMmen. Mcmonp30BaHME W AKTHUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GbU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLIUIIBI €T0 TOCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzauyuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HCMOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IPEAINOIAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HJIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cojiepKaHus TPOrpaMMbl TI0 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,
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BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs au6o B koHue 10 u 11 kmaccos, nubo0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mox pabotamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa NpeAcTaBieHa €AUHBIM IepeuHeM. Brioop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHHE OOYYAIOIMUMHCSI YMEHHUSMH TMPOBOJAWTH TNPSIMbIE ¥ KOCBCHHBIE
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlayd C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJjaHUsi Ha OOBSCHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bu3nYecKoi MOJIENH ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECICUCHHIO Y4eOHOTo Ipoliecca Kypc (U3UKH YIriIyOJa€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX pabOT W pabOT MpakTUKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JICMOHCTpPAIUNA IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére

4



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUS] PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa M3YUYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYI  (u3uky,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPA3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil Mojenu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUS YMEHUW MNPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yudeOHoro npeamera «®duszuka» Ha YpPOBHE CpeAHEro OoOIIero
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEJEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas Hayka o npupoje. Hayunslii MeTos1 mo3HaHus U
METO/Ibl UCCIEIOBAaHUS (PU3NUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B IpolLecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TpaHUIIbl €ro npuMeHuMocTu. dPuznueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne cwibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHHU U HX
rpaduku.



CBoOomHOe majeHre. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTU M
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MarepuasbHOM  TOYKH 110
OKPY>XKHOCTH. YTJOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTEIBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHApsOB, LIETHbIE, IIecTepéHYaThle W pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanust mpeneabHOoro nepexojia U u3BMepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue ABMKEeHUS Teia, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABUIKEHUS C IETbIO ONpEeCHNUsS MTHOBEHHOM
CKOPOCTH.

N3MepeHre yCKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU IMIPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJeHus (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yuenne fABWKEHHWS Tena, OpOIIEHHOTO TOpu3oHTaidbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHAIBHOM 3aBUCUMOCTH MEXKIY MAbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydenne JBHKEHHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOparieHusi KOHHYEeCKOr0 MasTHHUKA
OT €ro MapaMeTpoB.



Tema 2. lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHbpie cuctemsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoi 3axkon HproTOHa 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO MaJEHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauueckod MHUPOTHL. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS U CUJIa TPECHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Masnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienue nBukKeHUst Tell B MHEPLUUAIbHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX IMIMHAPOB WIM IMIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MPWIOKEHHBIX K Tely CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TE.

N3mepenune macc no B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U ITA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CHJI TIPH JIBYDKCHHUH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU [JBHXKEHHS Opycka IO
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.
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[loTeHnIMaIbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHumanbHas sHEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyJnmu U1 MACAIBHOM JKUIKOCTH Kak CJIEICTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIITHOCTH CHUJIBL.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomeul, nPAKMUKyM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
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Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C I[OCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHne n30X0pHOTO mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

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

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konumuecTBa TEIUIOTHI Npu Temiomnepenadye. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKkOH TepMOAUMHAMHUKUA. BHyTpeHHsass »sHeprus. KomnnuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eINHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nercTBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpPHBIA JBUTATENH, TapoBas TypOuHa,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTudeckoM PacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.
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Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEITIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoonl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIEpaTypbl KUNIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyO6numarnusi.

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

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmuiaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUIbHBIMH TJIEHKAMH.

CmauunBaHue.
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Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne koddduiirenTa NOBEpXHOCTHOI'O HATSKEHHUSL.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsoxk€éaHocTh  anekTpuueckoro  moiis.  [IpoOuwiid  3apsa.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.
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KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOPOB. [locmenoBarensHoe coeuHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apSKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.
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Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUs AL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3ambIKaHHE TaIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKmMuUKym.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HaNpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMMOCTH MOJIE3HONM MOLTHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.
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DneKkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznmuyHple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHBbI eKTposn3a Papases.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,
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Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBas 1a00paTOpusI.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTopsl 1 UX MPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKCHUE U KAIIMJUIAPHBIE SIBJICHUS B IIPUPO/E,
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYIL,
MOJIb BEILECTBA, MOJISIpHAs Macca, II0Jy4YeHUE HAaHOMATEPHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ta30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
Y4€T CYXOr0 M OKUIAKOIO TPEHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
IIOJIy4YE€HHUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsAHbIE JAMIIbl, TOJIYIIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.
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TexHuueckue YCTpOI)'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue ABMKEHUS MMyUyKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBONUCTB PeppOMarHeTUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEeKTpOMAarHUTHOW MHAYKUMU. [IOTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuMM Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MU IOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOMU/I, 3alllUTa OT JIEKTPU3ALUK T MPU IBUKEHUH B MAarHUTHOM TI0JIe
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKa.
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IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammntya U ¢asza konebanuil. CBsI3b aMIUIUTYIbl KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux Kojebanusx. BeiHyKaeHHbIe KoneOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanure koyieOaHUM Tpy3a HAa MACCHUBHOM MpYXKHUHE C IENbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.
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W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3IHYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpediIeHUE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepatop He3aTyXaIOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.
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Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO PE30HAHCA.

HccnenoBanrie pabOThl ICTOUHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, NpeioMJIeHHE, MHTep(epeHius u
U pakius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsiI3HEHUE OKPYKAIOLIEH CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TEJIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOLIENH CPEIBI.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIBTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEeHNE OTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOGmronenue otpakeHus U mpesIoMIICHUsI MEXaHUYECKUX BOJIH.

Habmronenune natephepeHunn 1 1udpakiiuu MEXaHUUeCKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesioMJICHUE, TOspU3anus, Tudpakius, UHTephepeHITUs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.
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N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B npusme. [ducnepcust cera. CrioxHbIA cocTaB Oeloro cBera.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmspuszanus ceera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanue npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne n1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, n1abopamopusie padomaol, nPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOT0 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdhepeHIIny JIa3epHOTO U3JIyYEHHUS Ha JIBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JIJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOS.
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TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOJTIOTHO YEPHOTO TEIa).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopruie padomeol, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pesepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.
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Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4YCHMs. BIusHUE paTMOAaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON DHEPTETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHas marepus U TEMHaA
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKMUKyM.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, spKue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBUKEHHE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['anaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepemménnbie mpo0sieMbl aCTPOHOMUHU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTHYECKHWX  pazieiax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

O06o01maromiee NOBTOPEHUE.
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O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « DIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTEIIBHOM U TMPOTHOCTHYECKON  (yHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIABTPa3BYKOBasl JIMATHOCTMKA B MEIHIMHE, ONTHUYECKHUE SBJICHHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

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

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
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POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIECTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOMN NESITENBHOCTH, B TOM YUCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPAXKIAAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW M BOJIOHTEPCKOU IESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONYHUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3MKOW U TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHUE TJIOOATIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEILHOCTH IKOJOTUUYECKON HampaBJIECHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEIA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIOITUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.
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BJIa/I€Th HAy4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHs 3agad  (U3UIECKOTOo
CoJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAJIeTh BUAAMH JACSITEIPHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3a/1ady,
BBIIBUTATh THUMNOTE3y €€ pelIeHus, HaxOAuTh apTryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelLIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYJIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYyl0 00JacTh
KU3HEICSATEIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBbIKAMHU MOJIydyeHUs MH(pOpMaluuu (PU3HUECKOrO COJEp KaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYILUECTBIATH IOMCK,
aHalKu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOPMALUU PaA3TUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PELICEHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMuUHBIX (opMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMaluMu M 1IeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALUH.
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KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

OCYIIECTBISITH OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh MPEINOCBUIKM KOH(MJIUKTHBIX CHUTyallMii U CcMsr4arh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYILIECTBA  KOMAaHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUICKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeensaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pE3yNbTaThl COBMECTHON PaOOTHI,

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHJIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TIOBEICHHWE B Pa3IMYHBIX
CUTyalusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOoThl C YUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeIMEeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
($U3MKHM, MOCTOSHHO MOBBIIIATH CBOM 0OpPa30BATENbHBIA M KYJIBTYPHBIN
YPOBEHb.
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CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyaIluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPHUHUMATh PEUICHUS MO HX
CHMKEHMUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU aHAIU3E PE3yIbTATOB
JIESITCIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU aHAIN3€ PE3YJbTATOB
JIESITCIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpomecce mocTHXEHUS JMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS MPOTPAMMBI I10
bu3uKke U1 YpOBHS CpeaHEro oOImero oOpa3oBaHHS y OOydYaroIIuXCs

COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpEANoIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCThH aJanTHPOBATHCI K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIeXy, ONTUMU3M, HHUITHAaTUBHOCTh, YMEHHUE IEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YUYWTHIBATH €ro TPH OCYIIECTBICHUM OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C JAPYTHMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI
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K xonny oOyuenuss B 10 knacce mpenMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOIN HAy4YHOU KapTHUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH MOJeNed (Quanyeckux Teln u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJCIIN Ta3a, KUJIKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amuies Ui CKOpPOCTH M TEpEeMEIEHUs,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCJIOBHSI paBHOBECHS TBEPJOrO Teia), IMpPU OTOM HCIHOJIb30BaTh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
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COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH JIxoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTEHUUAIbHAs DSHEPIHsl, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaruu MpPYKUHBI, KOJIHMYECTBO TEIIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHBIICHUE yYacTKa LENH C TOCJIEIOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEeHHE, nu(dys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpapUKOB € Y4YETOM
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aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIN3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCIIEOBATEIIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBeHaroued TpeOOBaHUSIM 3aJlayuH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3ULIUNA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;
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NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HHQOpPMAlMI0O W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHUE pacCCMaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONMIUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEWIeM Hay4dHO-
TEXHUYECKOM pa3BUTHUH, 3HAYCHHUE OIUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nuecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHusl, MAaTEMaTUUYEeCKUN MasSTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKAS JIMH3a, MOJICJIel aToMa, aTOMHOTO Si7jpa |
KBaHTOBOM MOJIC/IM CBETA;
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pa3nuuaTh yCIOBUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMATh BCEOOIIMU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ys OCHOBHBIC IIOJIOKEHUSI U 3aKOHBI DJJIEKTPOAUHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBuwio Jlenma, cBsizp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJIaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIIITEHA);

aHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBICHUS, UCTIOIB3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OUWHINTEHHA  AJiA
dorordpdekra, mepBeld U BTOpod moctynatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN M DHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3NUECKHE IPOLECChl U SIBICHUS, HCIOJIb3Yysl BEIUYMHBI:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHLIUAJ 3JEKTPOCTaTHUECKOTO
NOJIsI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABWKYINAS CHJIA, HMHIYKLHS
MarHUTHOTO TIOJIsI, MarHUTHBIA TOTOK, cuja AMIiepa, MHIYKTUBHOCTbD,
AJIEKTPOJIBIKYILAsl CHJIa CAMOMHAYKLMH, SHEPTUs MArHUTHOTO IOJIs
OPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYyJIbC, MOJHAS DSHEPIUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsia A]1pa, SJHEPTHs CBS3M SAPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMAarHuTHasi MHAYKLHWS, CAMOMHIYKIUS, PE30HAHC, UHTEppEepeHLIns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)xKeHHE,
dboroanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
saep, TaMMa-u3nydeHue saep, (GU3NYECKHue MPUHIUIBI CIEKTPaIbHOTO
aHaju3a v paOoThI Jia3epa;

OTIpPENENATh HANpaBlIEHWE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cHJjIbl Amniepa u cuiibl Jlopenia;

CTPOUTH U300pakeHHe, CO3JaBaEMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH301,
Y PaCCUUTHIBATH €TO XaPAKTEPUCTUKU;

IPUMEHATH OCHOBOIIOJIATalOIINE AaCTPOHOMHUYECKHE IMOHSATHS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
OPOUCXOASAIINX B 3BE3/IAaX, B 3BE3JHBIX CHCTEMAaX, B MEXKTaJaKTUYECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIIOLNHU 3BE311 U BeeneHHol;
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIONb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  M3MEPEHM, JenaTb BBIBOABI IO  pe3yjbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCTIEPUMEHTAIIFHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
MOJly4YEHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUIIOTE3bI;

OIKCHIBAaTh METO/bI IIOJYUEHHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;
coOJiro1aTh paBuiia 0E30MacHOTO TPY/ia MPpU MPOBEICHUM HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pematb pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOMN
(bu3MUecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
dusznyeckne MoJeNu, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUi
OpU  HCIOJNb30BAaHMM MAaTEeMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS JTaHHBIX, aHAJTM3UPOBAThH
PE3yNBTAaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOIYYCHHBIX
pe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUW U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
IENIOYKY PacCyKIECHUI C ONOPOI Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIaJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaAJIM3UPOBATh U OLIEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEeIbHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TNPOILECcCaMU, C
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MO3UIINN SKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU OCTHKCHHM
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBl padoThl ¢ MHpopManmen (Guznueckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJIb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH M MpeabSBICHUS y4YeOHOU U
Hay4YHO-TIOMYJIIPHON MH(GOPMAILIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaru, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUUYECKHU
aHANMM3UPOBaTh  TOJlydaeMyr  uWH(opmamuio ©  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIllMOHHbIE u ITO3HaBaTEIbLHBIC YMEHHS
CaMOCTOSATEILHOTO  TPHOOPETeHHWs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yI€OHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATh PabOTy T'PYIIIBI, PAllMOHATIBLHO PaCHpeACsITh ACATEILHOCTD
B HECTaHJAPTHBIX CHUTYaIMSIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOT0 M3
YYaCTHHKOB TPYTIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K Oyaymiei mpodecCHoHATBHONU ACATEIBHOCTH TI0
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPOIBI
. bubnuotexa [JOK
11 H 6 0 0
BYTHEIM METOA HOSHAHIL IPUPOART https://m.edsoo.ru/7f41bf72
Htoro no pazneny 6
Paznea 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarnka 10 1 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 JnHamnka 10 0 0 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 Cratuka TBEPIOTO TENA 5 1 0 https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.4 3aKOHBI COXPAaHEHMsI B MEXaHUKE 10 1 0 https://m.edso0.ru/7f41bf72
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 0 bubnuorexa [IOK

43


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK
3.2 Tepmonnnamuka. TenioBble MalIMHbI 20 0 https://m.eds00.ru/7f41bf72
33 ArperaTHble cocTosiHUS BeniecTBa. Da3oBbie 14 0 bubnnoreka HOK
' HEPEXOIbI https://m.eds00.ru/7f41bf72
Htoro no pazneny 49
Pa3nen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 DJeKTPHYECKOE 1oJie 24 0 https:/m.eds00.ru/741bf72
bu6mmoreka [IOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 0 https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
4.3 Toku B pa3smiyHBIX cpenax 6 0 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 54
Pa3znen 5. DU3MYECKUM TIPAKTUKYM
5.1 Du3nvYecKuil MPaKTUKyM 16 16
Hroro mo pazueny 16
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 MaruuTHOe 1107 14 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1.2 ONeKTPOMArHUTHAS HHTYKIHs 13 1 0 https://m.eds00.ru/7f41bf72
Htoro no paznemny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 MexaHndeckue Konebanus 10 0 0 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 0 0 https://m.eds00.ru/7f41bf72
23 MexaHnYeCKUe U JIIEKTPOMArHUTHBIE 10 L 0 Brbmiorera [IOK
- BOJIHBI https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.4 Onrnka 25 1 0 https://m.eds00.ru/7f41bf72
Hroro o paznueny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

45


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

bubmuorexa [JOK

31 Octionst CTO > 0 https://m.edso0.ru/7f41bf72
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [IOK
4.1 KopryckyispHO-BOIHOBOM Jyan3m 15 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.2 ®dusnka aToma 5 0 https://m.edso0o.ru/7f41bf72
43 ®du3MKa aTOMHOTO S/Ipa ¥ 2JIEMEHTAPHBIX 5 0 brbmorexa LIOK
- qacTHn https://m.edso0.ru/7f41bf72
Htoro no pazneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPODPU3UKUN
bu6mmoreka [JOK
1 12
5 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 12
Pa3znen 6. PUSMYECKHM TIPAKTUKYM
6.1 ‘ ®uznyeckuil NpakTUKyM 16 16
Hroro no pazneny 16
Paznen 7. OGOBHIAIOIIIEE IOBTOPEHUE
Cuctemaru3anus 1 0000IICHUE
71 MPEIMETHOTO COJIEP KAHUS U OTIBITA 15 0

NeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
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Hroro no pazneny

Pe3epBHOE Bpemst

15
10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
1 ®usuka — pyHgaMeHTaIbHas HayKa O 1 0 0 bubmorexa IIOK
npupose https://m.edsoo.ru/7f41bf72
5 Hay4Hblif METOJI MO3HAHUS ¥ METO/IBI 1 0 0 bubmorexa [IOK
uccieoBaHus PU3NUECKUX SIBICHUI https://m.eds00.ru/7f41bf72
DKCIIEPUMEHT U TEOpHs B MpoLIECcCe bubnnorexa [JOK
3 no3HaHus npupoasl. Habmonenue u 1 0 0 https://m.edsoo.ru/7f41bf72
9KCIIEPUMEHT B (pH3uKe
4 Crioco0bI u3MepeHus: HU3UIECKUX 1 0 0 Bu6moreka [IOK
BeMYHH https://m.edsoo.ru/7f41bf72
AOcCoIOTHAsI U OTHOCUTETbHAS bubmuoreka [IOK
5 MOTPEIIHOCTH U3MEPEHUIN PU3NUECKUX 1 0 0 https://m.edsoo.ru/7f41bf72
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u bubmuorexa [IOK
6 MecTO (HU3UKU B GOPMUPOBAHUN 1 0 0 https://m.edsoo.ru/7f41bf72
COBPEMEHHOM HAYYHOUI KapTHUHBI MHUpPA, B
MPaKTUYECKON JEATETHPHOCTH IO IeH
Mexannueckoe asmwkeHne. Cucrema bubnunorexa LIOK
7 otcuera. OTHOCUTENBHOCTD 1 0 0 https://m.edsoo.ru/7f41bf72

MEXaHUYCCKOI'O ABNKCHUS. HpﬂMaH n
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oOpaTHas 3a/1auu MEXaHUKU

Pannyc-BekTop MarepuaibHON TOUKH,
€ro IpOEeKLHU Ha OCU KOOPAMHAT.

bub6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

ckopocts. [lepnoa u gacrora.

8 Tpaekropus. [lepemenienune. CKOpocTb.
Hx npoexknuu Ha OCH KOOpAWHAT
PaBHOMepHOE NIpsIMOJIMHETHOE bubmuorexa [JOK

9 newkenue. [ padudeckoe onvcanue https://m.edsoo.ru/7f41bf72
PaBHOMEPHOTO IPSIMOJIMHEHHOTO
JIBIDKCHUS
CroxkeHHe NePEMEILEHUI U CKOPOCTEIA. bubnmoreka IOK

10 Pelenne 3anau https://m.edsoo.ru/7f41bf72
HepaBHomepHOe IBUXKEHUE. bubnnorexa [JOK

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. https://m.edsoo.ru/7f41bf72
IIpssMonMHENHOE IBUKEHHE C
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme bubmuoreka [IOK

12 MPSMOJIMHEHOTO IBU>KEHHUSI C https://m.edsoo.ru/7f41bf72
MOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHue. Y CKopeHue bubmuoreka [IOK

13 ¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD https://m.edsoo.ru/7f41bf72
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

14 JIBmxeHue Tena, OpOIIEHHOTO MO/ YTJIOM E;I@?MOTGKE‘ LHOK
K TOPH3OHTY ps://m.edso0.ru/7f41bf72
KpuBonuneiinoe asuxenue. JBrmxkenue bubnmnoreka [JOK

15 M0 OKPY>KHOCTHU. YTJIOBas U JMHEHHAs https://m.edsoo.ru/7f41bf72
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LenTpocTpeMuUTeNbHOE U MOIHOE
YCKOpEHHE

KontponpHast pabora o Teme

16
"Kunemartuka"
ITepBbiif 3akoH HproTOHA. bubmuorexa [JOK

17 NHepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/7f41bf72
[Tpuniun oTHocuTenpHOCTH ["anues.
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHojielicTByomias cuina. Bropoi bubmorexa [IOK
saxon HeroTona. Macca https://m.edsoo.ru/7f41bf72

19 Bzaumopeiictue Ten. Tperuii 3akoH Bubmuorexa IIOK
HbioToHa https://m.edsoo.ru/7f41bf72

20 [puHLMII CyIEPIO3UIMHU cull. Pernenue Bu6moreka [IOK
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HproToHa https://m.edsoo.ru/7f41bf72
3aK0H BCEMUPHOTO TATOTEHUS. bubmuoreka [IOK

21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U https://m.edsoo.ru/7f41bf72
WHEPTHOU MaccChl

22 Cuita TSDKECTH M YCKOpPEHHE CBOOOIHOTO bubnmoreka [IOK
naieHus https://m.edso00.ru/7f41bf72
JIBKeHre HeOECHBIX TE M MX bubnuoreka [{OK

93 UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas https://m.edsoo.ru/7f41bf72
KOCMUYECKAsi CKOPOCTh. 3aKOHBI
Kennepa

24 Cuua ynpyroctu. 3akoH ['yka. Bec tena

o5 Cwua tpenust. [Ipupona v BUABI CHI

TPCHUS. ﬂBI/I}KeHI/Ie B XXUJAKOCTH UM Ia3€ C
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Y4ETOM CHUJIbI COIIPOTUBIICHUSI CPE/IBI

26

27

Hanenue. 'mapocratuueckoe JaBiICHUE.
Cuia Apxumena

AOCOFOTHO TBEPIOE TEIIO.
[TocTymarenbHOE U BpaliaTelIbHOE
JBIKEHHUE TBEPJIOTO Tella

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

28

MomeHT cHUIIbl OTHOCHUTEIIBLHO OCH
BpaieHus. [1nedo cuiibl

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

29

CrnosxeHue cuil, IPUI0KEHHBIX K
TBepaoMYy Teny. LleHTp TsxecTu Tena.
VYciioBus paBHOBECUS TBEPAOTO TENA.
Bunsl paBHOBecus

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

30

31

Pemenue 3amau

KonTponbHas pabota mo Teme
"Tunamuka. CtaTuka TBepJoro Tena"

32

HNMnynec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpHAIIbHBIX TOUYeK. LleHTp
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LIEHTPA Macc

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

33

NmMnynbsc cuibl 1 13MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTnBHOE OBIKEHIE

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

34

35

MoMeHT uMIybca MaTepUaIbHON
tTouku. [IpencraBienne o coxpaHeHUn
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MOJISIX

Pemenue 3amau
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Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenienuu. ['padpuueckoe

36
npecTaBiIeHne paboThl CUIIBL.
MOIIHOCTB CHJIBI
Kunernueckas sueprus. Teopema 00 Bu6mumoteka [JOK
37 W3MEHEHUU KUHETUYECKOW SHEPTUH https://m.edsoo.ru/7f41bf72
MaTepHaIbHON TOUKH
IToreHninanpHbIe U HEIIOTEHIIUAJILHBIE bubnunoreka LIOK
38 cuiel. [loreHnmansaas sHeprus. Bropas https://m.edso0o.ru/7f41bf72
KOCMHUYECKasi CKOPOCTh
Tperbst KocMuueckast ckopocTb. CBs3b bubnnorexa [JOK
paboThl HEMOTCHITMAIBHBIX CHII C https://m.edsoo.ru/7f41bf72
39 U3MEHEHHEM MEXaHUYECKOW YHEPTUHU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUn
Yupyrue u Heynpyrue CTOJIKHOBEHUS. bubnnorexa [JOK
40 VYpasHenue bepHynu ns uneanbHou https://m.edsoo.ru/7f41bf72
KHUJIKOCTH
41 KonrtpomnsHas padota no Teme "3akoHbl
COXPAHEHHUs B MEXaHUKE"
Pa3BuTHe npeacraBiaeHuil o npupoe bubnmnoreka HOK
42 TeroTsl. OcHOBHBIE nonoxeHnss MKT. https://m.edsoo.ru/7f41bf72
Juddysusa. bpoyHoBCcKoe ABMKEHHE
Crtpoenue ra3000pa3HbIX, KUIKUX U bubnuotexa [JOK
43 TBEPABIX TeN. XapaKkTep ABUKEHUS U https://m.edsoo.ru/7f41bf72
B3aMMOJICHCTBHSI YaCTHI] BEILIECTBA
Macca 1 pa3Mepbl MOJIEKYJT (aTOMOB). bubnmoreka [IOK
44 https://m.edsoo.ru/7f41bf72

KomnuectBo BemectBa. [locrosinnast
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ABoraapo

45

46

Temneparypa. TermioBoe paBHOBECHE.
[lIkana [enbcust

Penrenue 3amau

bub6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

47

Nneansubiii ra3. 'a30BbIe 3aKOHBI

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

48

VYpasuenne Menneneepa-Kianelpona.
Pewenne 3anau

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

49

50

51

AOcomoTHas Temneparypa. 3akoH
HanbroHa

I/I30HpOI_IeCC]E>I B nJ€aJIbHOM rasc C
MNOCTOAHHBIM KOJTMYCCTBOM BCIICCTBA

I'paduueckoe npescTaBieHue
U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
u3obapa

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

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

52
53

OcHoBHoe ypaBHeHue MKT

Pemenue 3amau

54

55

CBs13b a0COMIOTHON TEMIEpaTyphl
TEPMOJMHAMHYECKON CUCTEMBI CO
CpPEIHEW KMHETUYECKON SHEpruen

MOCTYHNATCJIBbHOI'O TCIIOBOTO ABHUKCHUA

e€ JyacTull

O0001eHne 1 cucTeMaTU3aINs 3HAHUI
o TeMe "OcHoBel MKT"

56

KoHnTtponbhas padora mo teme "OCHOBBI
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MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycnoBuld uist T/ cucremsl.
Buemnnue u BHyTpeHHUE TapaMETPHI.

bub6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

> ITapameTpsr T/ cucremsbl Kak cpegHue
3HAUYCHUS BEJIMYMH, ONMCHIBAIOIIUX €€ Ha
MUKPOCKOITIUYECKOM YPOBHE
HyneBoe Hauasio TepMOAMHAMUKH. bubmmoreka [JOK

58 Camonpowu3sBosbHas penaxcauus T/ https://m.edsoo.ru/7f41bf72
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens naeansHOTO ra3’a B bu6nmoreka LIOK

59 TepMOJMHAMUKE. Y CIIOBUS https://m.edsoo.ru/7f41bf72
IIPUMEHUMOCTH 3TOM MOJEIN

60 Vpasuenne Menneneesa-Knaneiipona u BH6J?HOTeKa HOK
BBIDAKEHHE /15 BHYTPEHHEH SHepriu https://m.edsoo.ru/7f41bf72
Bripaxkenue 111 BHyTpEHHEN SHEPTHHU bubmuoreka [IOK

61 OZHOAQTOMHOTI'O UJICAJIBHOTO Ta3a. https://m.edsoo.ru/7f41bf72
KBazucrarnueckue 1 HECTaTHUYECKUE
MPOLIECCHI
DneMeHTapHas pabora B bubmuoreka [IOK

62 TepMoJuHaMuKe. Beruucnenue paboTsl https://m.edsoo.ru/7f41bf72
no rpaduky mpoiiecca Ha pV-auarpamMmMe
Tennonepenava kak crocod W3MEHEHUs bubnuotexa [JOK

63 BHyTpeHHel sueprun T/l cuctemsl 6e3 https://m.edsoo.ru/7f41bf72
COBepIIEHHS pabOThI

64 KOHBeKIUS, TEILIOIPOBOJHOCTb, But6morexa [HOK

U3JIy4deHue

https://m.edsoo.ru/7f41bf72
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KomnuectBo Teruiotel. TemmoéMKOCTh
Tena. Y IenpHas U MOJIsipHas

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

65 R
TEIUIOEMKOCTH BEIlleCTBA. Y IeibHas
TEIIOTa CTOPaHus TOILTUBA
Pacyér KoJMuecTBa TEIIOTHI IPH Bubmuorexa LIOK
66 Temonepeaye https://m.edsoo.ru/7f41bf72
67 [MonsaTre 06 anuabaTHOM ITPOLECCE. Bubmuorexa IIOK
TTepBEIi 3aKOH TEPMOTMHAMUKH https://m.edsoo.ru/7f41bf72
KonnyecTBo TemioTs! u paboTa Kak bubnnorexa [JOK
68 Mepbl I3MEHEHHSI BHYTPEHHEW YHEPTUU https://m.edso0.ru/7f41bf72
T/l cucTtemsl
BTopoii 3akoH TepMOAMHAMUKY IS bu6nmoreka LIOK
69 PABHOBECHBIX M HEPABHOBECHBIX https://m.edsoo.ru/7f41bf72
nporeccoB. HeoOpaTuMocTs IpUPOTHBIX
MIPOIIECCOB
[IpHHIMITEI I€HCTBHS TEIUIOBBIX MAIIKH. bubmorexa IIOK
70 KIIJT https://m.edsoo.ru/7f41bf72
MaxkcumansHoe 3aauenne KITJI. Llukn Bu6moreka [OK
1 Kapto https://m.edsoo.ru/7f41bf72
72 Pemenue 3amau
DKOJIOTUYECKHUE ACTIEKTHI UCTIOIh30BaAHUS
73 TEIJIOBBIX ABUraTeneil. TemnoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPe/Ibl
74 Pemenue 3amau
75 O00011eHne 1 cucTEMaTU3aINs 3HAHUI

no Teme "Tepmoaunamuka. TernoBsie
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MAaInuHe!"

KonTponbhas pabota no teme

76 "Tepmonunamuka. TennoBbie MaTuHbI"
[TapooOpa3oBanre U KOHIEHCAITUSA.

77 Hcnapenue u xurenue. Y aenpHas
TEIJI0Ta MapooOpa3oBaHM
HacelinieHHble 1 HEHACHIIIIEHHBIE MTaPHI. Bbu6mmoteka LJOK
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH https://m.edsoo.ru/7f41bf72
Y JaBJICHUS HACBIIICHHOTO I1apa OT

78 TEMIIEPATYPbl, UX HE3ABUCUMOCTH OT
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JABJICHUSI B KUKOCTH

79 BnaxHocTts Bo3ayxa. AOCONMIOTHAS U JSESSJ?;I&T:(;(; (I)_[r(3/1§f4lbf72
OTHOCHUTEIbHAs BIAXKHOCTh Sam '

bubmmoteka IIOK

80 Pemenue 3ana4 https://m.edsoo.ru/7f41bf72
TBépnoe Teno. Kpucrammyeckue n

81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB
[InaBneHue M KpUCTAIITA3AITHS. bubnuotexa [JOK

82 VY enbHas TEIIoTa IUIaBICHHS. https://m.edsoo.ru/7f41bf72
CyOnumarnus
Jedopmaruu TBEpIOTO TENA. bubmmnoreka [JOK

83 Pactsoxkenue u cxxarue. Capur. Moayib https://m.edsoo.ru/7f41bf72
FOwnra. Ilpenen ynpyrux nedopmaruit

84 TemoBoe paciIupeHne KUAKOCTEH U bubmuoteka [IOK
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TBEPJBIX T€. AHTAPMOHU3M TETIOBBIX
Ko1e0aHMil YacTUI] BENECTBA

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

85

86

[IpeobpazoBanue sHepruu B (ha30BBIX
nepexojax

YpaBHeHHe TEIJI0BOro OajgaHca

87

88

89

90

Pemenue 3amau

[ToBepxHOCTHOE HATSKEHHE.
Kanunnspusie sinenus. J{aBienue noa
HCKpHBJ’IGHHOﬁ ITOBCPXHOCTHIO
)kunkoctu. Popmyiia Jlammaca

O06o011eHre U cucTeMaTu3alus 3HaHu|
1o TeMe "ArperaTHble€ COCTOSTHUS
BemiecTBa. Pa3oBbie epexoap”

KonTponbHas pabora no teme

"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®da30BbIe IEPEXOBI"

91

DJeKTpu3aiys Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IIEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
TURIIEKTPUKU U TIOTYTIPOBOJHUKU

bubmmoreka IIOK

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

92

DJIEMEHTApHBIN JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs IEKTPUIECKOTO
3apsaaa

but6mmorexa [IOK

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

93

94

Bzaumopericteue 3apsnoB. Toueunbie
3apsanbl. 3akoH Kymona

Pemenue 3amau

bubnunorexa LIOK

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

95

Onektpuueckoe nose. Ero neiictue Ha
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SJICKTPHUYCCKUC 3aps/Ibl

Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[IpoOGHbIif 3apsa. JIluaum HanpsKEHHOCTH

bub6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

96
ANEKTPUUECKOTO 1oJisA. OHOPOIHOE
AIIEKTPUYECKOE 110JI€
[ToTeHIManbHOCTh AIEKTPOCTATHYECKOTO bub6nmmoreka [IOK
97 noJisi. Pa3HoCTh MOTEHIIMAJIOB U https://m.edsoo.ru/7f41bf72
HaIpsKEHUE
[TorenunansHas sHEpPrUs 3apsija B bu6nmoreka LIOK
98 3JIeKTpocTaTuYeckoM mnoJie. [loreniman https://m.edsoo.ru/7f41bf72
AIEKTPOCTATHYECKOTO OIS
CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTU Bbu6motreka [JOK
99 MOTEHIIMAJIOB JIJISI DJIEKTPOCTATUYECKOTO https://m.edsoo.ru/7f41bf72
noJist
TTpUHLMII CYTIEPIIO3UIMHU DIIEKTPHUECKUX Bu6moreka [IOK
o ttps://m.edsoo.ru
100 Homei https://m.eds00.ru/7f41bf72
101 Pemenue 3amau
102 T[Tone Toueunoro 3apsiaa. [Tome bubnmoreka [IOK
PABHOMEPHO 3apSUKEHHOI chepbr https://m.edsoo.ru/7f41bf72
ITone paBHOMEPHO 3apsiKEHHOTO MO bubnuotexa [JOK
103 00BeéMy mapa. [Tore paBHOMEpPHO https://m.edsoo.ru/7f41bf72
3apsHKEHHON OECKOHEUHOM TII0CKOCTH
104 [TpOBOJHUKY B DIEKTPOCTATUUECKOM bubmmorexa LHOK
rofe. YCITOBHE PaBHOBECHS 3apS/IOB https://m.edsoo.ru/7f41bf72
105 JIN3JIEKTPUKH U TTOJTYTTPOBOIHUKH B bubmuorexa TIOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/7f41bf72
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106

Konpnencarop. D1neKkTpoéMKOCTh
KOHJIeHCaTopa. DIIeKTPOEMKOCTh
IUIOCKOT'O KOHJIEHCAaTopa

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

107

[TapamnensHOE coequHEHNE
KOHJIEHCATOPOB

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

108

109

110

IlocienoBaTeabHOE COEIUHEHUE
KOHJIEHCATOPOB

3Hepr1/m 3aPsPKCHHOI'O KOHJACHCATOpa

Pemenue 3amau

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

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

111

112

JIBr>KeHuUE 3apsiKEHHOW YaCTHULIbI B
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE

Pemenue 3amau

113

O0001IeHNe U cCUCTEMaTU3aLNS 3HAHUI
o Teme "DiekTpuueckoe mnoie"

114

115

116

KonTponbHas pabora no teme
"JnexTpuueckoe mose"

Cwna Toka. [TocTossHHBIN TOK. Y CIIOBUS
CyILIECTBOBaHUS TOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

Wcrounuku Toka. Hanpsxenne n 9/1C

bu6nmorexa LIOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

117

3akon OMa 111 y9acTKa IeTH.
DNEKTPUUECKOE COMPOTUBIICHHE

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

118

3aBUCHUMOCTh COIMPOTUBJICHHUA
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OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTUHBI
U TUIOIIAIU TIONIEPEUHOr0 CEUCHUS

Y aenbHOE COIMPOTUBJICHHUEC BCIICCTBA.

119 1 0 0
Pemenne 3amau
120 [TocnenoBarenpHOE, apaLIeIbHOE, 1 0 0
CMEIIIAHHOE COCIMHECHHE TIPOBOTHUKOB
121 Pacq'eu'T Pa3BETBIEHHBIX JIEKTPUICCKHX 1 0 0
teneii. [Ipasuna Kupxroga
122 Pemenne 3amau 1 0 0
123 Pabota 3ekTpruyecKoro Toka. 3aKoH 1 0 0
Jxoyis —Jlenna
124 Pemenne 3anau 1 0 0
MOIIHOCTb JCKTPUYSCKOr0 TOKA.
125 TenoBas MOIIHOCTE, BIACIIEMAas Ha 1 0 0
pe3ucrope
126 Pemenue 3amau 1 0 0
197 DJIC ¥ BHyTpEHHEE CONPOTHUBIICHHE i 0 0 bubmiorexa [IOK
HCTOUHMKA TOKA https://m.edsoo.ru/7f41bf72
128 3akon OMa 1S TTOJIHOM (3aMKHYTO#) i 0 0 bubmmorexa LIOK
ERTPHYECKOiH Ter https://m.edsoo.ru/7f41bf72
129 Pemenue 3amau 1 0 0
130 MOoOIIIHOCTh UCTOYHHUKA TOKA 1 0 0
131 Kopotkoe 3ambikanue 1 0 0
132 KonneHcarop B 1enu mNOCTOSHHOTO TOKA 1 0 0
133 Pemenue 3amau 1 0 0
134 Pemenne 3amaa no teme "IlocTosTHHBIN 1 0 0
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ANEKTPUUECKU TOK"

135

136

Pentenue 3amad mo treMe "IlocTOSHHBIH
ANEKTPUUECKUHN TOK"

Pentenue 3amaud mo treMe "IlocTOSHHBIN
3NIEKTPUYECKUM TOK"

137

O06o001IeHrne U cucTeMaTU3alus 3HaHUK
1o TeMe "[1oCTOSHHBIN 7eKTpUYeCcKuit

TOK

138

139

140

KonTtponpsHast pabora o Teme
"TlocTosHHBIN 31eKTpUYeCcKuil TOK"

SJIGKTpI/I‘ICCKaH IIPpOBOAUMOCTD
Ppa3JINYHbIX BCIICCTB. BHGKTpI/I‘IeCKI/Iﬁ
TOK B MCTaJljlax. CBerHpOBO,I[I/IMOCTL

DNEeKTPUUECKUN TOK B pacTBOpPax U

paciijiaBax 3JICKTPOJIMTOB. 3aKOHBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

141

142

143

DneKTpuuecKuil Tok B razax. [lnaszma

DNEKTPUYECKUN TOK B BAKyyMe.
BakyymHble mpu6opsl

DNEKTPUYECKUH TOK B TOJTYTIPOBOJHUKAX

144

145

[TomynpoBoAHNKOBBIE TPUOOPHI

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHune CUilbl TOKA U HANIPSKEHUS B
LIENH MIOCTOSTHHOTO TOKA P MOMOIIHU
aHaJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX MPUOOPOB" WiIn
"3HaKOMCTBO C IMPPOBOIL TabopaTtopueit
no ¢usuke. [Ipumeps! n3mepeHus

62




(GU3HYECKUX BEMYMH MPU TTOMOIIN
KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3n4eCKul IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS
C LEJIBIO ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

147

DuU3nYeCKui MPaAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIOKEHHUH 110 HAKJIOHHOH IIJIOCKOCTH"
wiu "HccnenoBanye 3aBUCUMOCTH Iy TH
OT BPEMEHH MPU PABHOYCKOPEHHOM
nBIKeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHst CBOOOHOTO
naaeHus" win "V3ydenue nBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tela 1o
OKPYHOCTH C IIOCTOSIHHOM 110 MOJTYJIIO
ckopocThio" unu "HccnenoBanue
3aBHCUMOCTH MEepHOAa O0paIeHUs
KOHMYECKOI'0 MasiTHUKA OT €ro
napamMeTpos"”

150

Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3mepeHne paBHOEHCTBYIOIIEH CHJTIBI
IpU ABMKEHUH OpycKa Mo HaKJIOHHOU
miockocTy" wu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS

63




OpycKa 110 HaKJIOHHOH IJIOCKOCTHU Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

151

Pu3n4eCKul IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YOPYTOCTH, BOSHUKAIONINX B IPYKUHE U
pe3uHOBOM 00Opasiie, OT ux aegopmanuu’
unu "M3yueHue ABUKEHHS] CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepes
JErkui OJoK"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune ko uIenTa TpeHus mo
BEJIMYMHE YIII0BOro KOAppUIreHTa
3aBucumoctd Frp(N)" nam
"HccnenoBanue ABM>KEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH € IIEPEMEHHBIM
KO3 (UILIMEHTOM TpEeHUs" WiIn
"N3yueHue IBUKEHUS Tpy3a Ha BaILy C
TpeHuem"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue yclnoBUl paBHOBECHS
TBEPAOIO TEJA, UMEIOLIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U Pacy€T CUJl ynpyroctu"
iy "M3ydeHne yCTOM4nBOCTH TBEPAOTO
TeJa, UMEIOLIETO0 IUIOIAa b ONoph!"

154

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepenne ummyiibca Tena 1no
TopMo3HOMy IyTu" unu "U3mepenune
CHJIBI TSITH, CKOPOCTH MOJEIH
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155

AIIEKTPOMOOWIISI U MOIIIHOCTH CHJIBI TSITH"
unu "CpaBHEeHHUE U3MEHEHUS UMITYJIbCa
T€Ja C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBanve cCoOXpaHEHHS UMITYJIbCA
MIpY yIPYTrOM B3aUMOJICHUCTBUM" WU
"N3mMepeHue KHHETUYECKON S3HEPTUU
T€Ja 110 TOPMO3HOMY ITyTH"

OuznuecKuil MPaKTHKYM 110 TEMe
"H3ydeHune n30TepMUYECKOTO Mpolecca
(pPEKOMEHI0BaHO UCIIOIb30BAHUE

1 ppoBoH 1abOpaToOpun )" UITH
"N3yuenue n30X0pHOTro mporecca" uin
"N3yuenue n3obapHOro npoiecca’ win
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

156

Du3nUeCKUu IPAKTUKYM I10 TEME
"Usmepenue ynenpHo# TemioéMKkocTu"
i "UccnenoBanue nporecca
OCTBLIBaHUS BellecTna' WIn
"UccnenoBanue aaunabatHoro mnporecca"
nin "M3ydeHne B3auMOCBSA3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUTIEHUS )KUAKOCTEH"

157

Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTTapEHUS
)uakocren" win "M3mepenue yaenbHou
TEIUIOTHI TIJIaBJICHUS JIbJa" HIIN
"N3yueHne CBOMCTB HACBIIIEHHBIX
napoB" win "M3Mepenne abCoaOTHON
BIIQYKHOCTH BO3/yXa U OIICHKA MACChI
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napoB B nnomeuieHun". zmepenue
K03 urmeHTa NToOBEpXHOCTHOTO
HATSDKEHUS

158

159

Pu3N4eCKu IPAKTUKYM 110 TEME
"HabumoieHue npeBpalieHus SHEPruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3IydeHus ceeroauoaa’ wim "M3yyenue
MIPOTEKAHUs TOKA B LIETIH, COJICPIKAIIICH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTCHITUAIOB (HAIIPSKEHUS )
MIPH TIOCIICIOBATEIILHOM COEAMHEHUN
KOHJIEHCAaTOpoB"

Ou3nyeckuil MPakTUKYM 0 TeME
"UccneqoBaHue CMEIAaHHOTO
COEJIMHEHUS PE3UCTOPOB" WIIN
"N3mepeHue yaenbHOTO CONPOTUBICHUS
npoBoHukoB" unu "VccrnenoBanue
3aBUCHUMOCTH CHUJIbI TOKA OT HAPSIKEHUS
JUTS JIAMITBI HaKaIuBaHUA"

160

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGmronenue anexrponusa’ win
"N3mepenue 3apsaa OJHOBAJIEHTHOTO
noHa" mwiu "HMccnenosaHue 3aBUCUMOCTH
COTIPOTUBIIEHUS TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOM XapaKTEpUCTUKU Auoaa"

161

Peseprubrit ypok. O6001eHNE U
cucreMaru3anus 3HAHHUH 110 TEME
"KunemaTtuka"
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162

PesepBueiit ypok. O600mIcHNE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEME
"Ilmnamuka"

163

PesepBHeiit ypok. O000mIeHNE U
cucreMatTu3sanus 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena"

164

165

166

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHBI COXpAaHEHUsI B MEXaHUKe"

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"

PesepBusiit ypok. O6o0mieHue u
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TennoBble MalIuHbL"

167

Peseprubiit ypok. O60011eHIE U
cHCTeMaTH3alus 3HaHUH 110 TeMe
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoan"”

168

Peseprubiit ypok. O60011eHUE U
cucreMarmu3sanus 3HAHUH 110 TEME
"OnexTpuueckoe nojue"

169

170

PeseprubIit ypok. O6001meHne u
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"IToCTOSTHHBIN 3JIEKTPUUYECKUNA TOK"

PesepBusiit ypok. O000IeHNE U
cucTeMaTH3aius 3HaHui o teme "Toku
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B Pa3JIMYHBIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
ara nudgpoBbie
Nen/m = Tema ypoka Kontpoabubie IlpakTnueckue A bp
Bcero u3ydyeHusi  oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
B3auMoelicTBUE TOCTOSHHBIX bub6nmoreka [IOK
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM. 1 0 0 https://m.edsoo.ru/7f41bf72
MarunutHoe nosne. ['unoreza Ammnepa
Bektop MarHuTHON MHIYKIUU. bu6nunorexa LIOK
2 [TpuHIMI CyneprO3UIIUN MAaTHUTHBIX 1 0 0 https://m.edsoo.ru/7f41bf72
nosiei. JIMnHuM MarHUTHOM MHIYKIIMHU
MarHuTHOE 110J1€ IPOBOIHMKA C Bubmuorexa IIOK
3 TokoM. OrbIT JpeTena 1 0 0 https://m.edso0.ru/7f41bf72
A Cuia AMnepa, eé HanpaBJIeHHE U i 0 0 bubmiorexa [IOK
MOJTYITh https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
5 Pemenne 3amau 1 0 0 https://m.edso0.ru/7f41bf72
6 [IpuMeHeHune 3aKkoHa AMrepa. 1 0 0 brbmorexa [IOK
D ITeKTPOH3MEPHTEbHbIE TPHGOPHI https://m.edsoo.ru/7f41bf72
Cuna JlopeHua, e€ HalpaBlIeHHUE U bubmuoreka [IOK
7 MOAYJb. JIBHKEHHUE 3apsSKEHHOU 1 0 0 https://m.edsoo.ru/7f41bf72
YaCTHUIIBI B OJHOPOTHOM MarHUTHOM
roJje
Penrenne 3amau 1 0 0
Pa6oTa cuiel Jlopenia 1
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10

Pemenue 3amau

MarsauTHOE T10JI€ B BCIICCTBC.

bu6nmoreka IIOK

11 DeppoMarHeTUKH, rnapa- u https://m.edsoo.ru/7f41bf72
JIMaMarHeTUKH
OCHOBHBIEC CBOMCTBA bub6nmoreka [IOK
12 dbeppomarnetukoB. [I[pumeHnenne https://m.edsoo.ru/7f41bf72
(dbeppoMarHeTUKoB
13 Pemenue 3aga4d mo reMme "MargutHoe
nose"
14 Pemenue 3agau mo reme "MarautHoe
nosie"
SIBjieHUE AIEKTPOMArHUTHOMN bubnnoreka [JOK
15 uHayKuuu. [1oTok BeKTOpa MarHUTHOM https://m.edsoo.ru/7f41bf72
WHIYKIAH
bubnunorexa LIOK
16 ONC unpyxim https://m.eds00.ru/7f41bf72
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH E;I@?HOTeKa LIOK
dapanes ps://m.eds00.ru/7f41bf72
18 BuxpeBoe s1ekTpudeckoe noje. Toku E;I@HOTeKa LOK
Dyko ps://m.edso0.ru/7f41bf72
19 DG mws o i ao T2
MIPOBOTHUKAX S '
20 Pemenue 3amau
bubmmoreka [IOK
21 [IpaBuno Jlenna

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

bu6nunorexa LIOK

22 WHIYKTUBHOCTH B IIEIH MOCTOSIHHOTO https://m.edsoo.ru/7f41bf72
TOKa
SBnenne camonnaykuun. DJIC Bubmmorexa LIOK
23 CAMOMHTYKITHH https://m.edsoo.ru/7f41bf72
24 DHeprusi MAarHUTHOTO TIOJISL KATYIIKH C Bubmoreka [IOK
TOKOM. DJEKTPOMATHUTHOE O https://m.edsoo.ru/7f41bf72
25 Pemenue 3amay
26 O06o001IeHre U CUCTEMaTH3aIs
3HaHUU 110 TeMe "DIeKTpoiuHaMuKa"
27 KonTtponpsHast pabora o Teme
"JnekTpoauHaMuka"
KonebarenbHas cucrema. CBOOOIHEIC bu6nmorexa LIOK
28 Kosiebanus. 'apmMoHnUeckue https://m.edsoo.ru/7f41bf72
KoJIeOaHHS
29 Kunematnueckoe 1 JMHAMUUYECKOE Bubmmorexa [IOK
OIMCAaHMUE KOJeOaTEIbHBIX IBUKCHHI hitps://m.edsoo.ru/7f41bf72
OHepreruyeckoe onvcanue. BeiBos bubmmoreka HOK
JTUHAMHUYECKOTO OITMCAHMS https://m.edsoo.ru/7f41bf72
30 rapMOHUYECKHX KOJIeOaHUH U3 UX
HHEPreTHUECKOTO M KHHEMATHYECKOTO
OIMCAaHUS
but6mmorexa [IOK
31 AMmnTya 1 paza KonebaHui https://m.edso00.ru/7f41bf72
39 [Tepuon u yacrota xonebanuii. [lepuox bu6muoreka [JOK

MaJIbIX CBOOOIHBIX KOJIEOAHUN
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MaTeMaTHYECKOTO MasTHHKA. [lepuon
CBOOOJIHBIX KOJICOAHUH TTPY>KUHHOTO
MasiITHUKA

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

3aryxaromue KoieOaHus.

bubnunoreka LIOK

33 Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
34 ABTOKONEOAHMS https://m.edso0.ru/7f41bf72
bubnuoreka [{OK

35 Pemenne 3anaq https://m.eds00.ru/7f41bf72
Ypok-koHpepeHnus "MexaHUYECKHE

36 KoJie0aHusl B My3bIKAJIbHBIX
UHCTpyMeHTax"
O00011eHNEe U CUCTEMATU3ALIS

37 3HaHUM No TeMe "MexaHnueckue
KoneOaHus"

38 DNeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYABI bubmuoreka [IOK

39 3apsia KOHJIEHCAaTopa C aMILUIATYIOU https://m.edsoo.ru/7f41bf72
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXPAHEHHUS YHEPTUH B BH6J?HOTeKa HOK
HIEaTBHOM KOJEOaTeMbHOM KOHTYDE https://m.edsoo.ru/7f41bf72
3aTyxaromue J1eKTPOMarHuTHhIS bubnuotexa [JOK

41 KoseOaHus. BeIHYy X /IeHHBIE https://m.edsoo.ru/7f41bf72
AIIEKTPOMArHUTHBIC KOJIeOaHUs

42 [Tepemennsrit Tok. Pesucrop u but6mmoreka [IOK
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KOHACHCATOP B LCIIHU IICPEMCHHOI'O
TOKa

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

KaTyH_IKa HHIAYKTHUBHOCTHU B LICIIN

bubnunoreka LIOK

43 HepeMeHHOro ToKa https://m.edsoo.ru/7f41bf72
44 3akon OMa IS DJIEKTPUICCKON IEITH ];::rij?;l;f;(; i[r(jllémlbfn
MEPEMEHHOTO TOKa S '
MomiHOCTh NEPEMEHHOTO TOKA. bu6nmorexa LIOK
45 AMITTUTYTHOE U ICUCTBYIOIIICE https://m.edsoo.ru/7f41bf72
3HAUEHUE CUJIbI TOKA U HAMIPSHKCHUS
bubnunoreka LIOK
46 Pesonanc B anekrpuyeckoil nenu https://m.edsoo.ru/7f41bf72
47 Pewenne 3anau
WneansHblif TpanchopmaTop. bubnmnorexa [JOK
48 [Ipou3zBoaCTBO, Nepeava u https://m.edsoo.ru/7f41bf72
noTpedieHne 3EeKTPUUECKON IHEPTHH
DKOJIOTUYECKUE PUCKHU TTPH bubnnorexa [JOK
IIPOU3BOJCTBE IEKTPOIHEPIUH. https://m.edsoo.ru/7f41bf72
49 KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
KU3HU
50 Pemenue 3amau
51 Pemenue 3agau
O06o0011eHNEe U cUCTeMaTH3aIHs
52 3HaHUU 110 TeMe "DJIEKTPOMarHuTHBIE
KoneOaHus"
53 MexaHn4eCcKHre BOJIHBI. bubnuotexa [JOK
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XapakTepUCTUKA MEXAHUYECKUX BOJIH

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

bubnunoreka LIOK
54 CBolicTBa MEXaHHYECKUX BOIH https://m.edso0.ru/7f41bf72
bub6nmoreka [IOK
55 3ByK. XapakTepUCTHKH 3ByKa https://m.eds00.ru/7f41bf72
£5 UudpasByk u yabTpassyk. lllymosoe bubsmorexa LIOK
3arpsisHEHHe OKPY/KAIOMIeH CPesbI https://m.edsoo.ru/7f41bf72
57 Pemenue 3amay
eg DIIEKTPOMATHUTHBIE BOJIHBI. Brbmorexa [IOK
Wznyyenne >1eKTpOMarHUTHBIX BOJIH https://m.eds00.ru/7f410772
59 DHEPrust 3JIEKTPOMATHUTHBIX BOJIH. brbmorexa [IOK
CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH https://m.eds00.ru/7f410772
IIIxana >1€KTPOMarHUTHBIX BOJIH. bubmuorteka [IOK
60 IIpuMeHeHne 2IeKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41bf72
B TEXHUKE U OBITY
[IpuHIMIBL paguoCBsI3u U bubmmnoreka HOK
61 TeleBuAcHU. Paguonokanus. https://m.edsoo.ru/7f41bf72
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY’KaloIIen cpebl
62 KonTponbhas pabota no teme
"Konebanus 1 BOJIHbI"
63 Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHHsI CBeTa
64 Pemenue 3anau Ha npUMEHEHNE
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3aKOHA NPSIMOJIMHEWHOTO
pacnpocTpaHEHHUs CBETa

65

66

67

68

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIBbHBIN MOKa3aTelb
npenomiieHus. [loaHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHblil yron
[IOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemenue 3amgau Ha IIPUMCHCHHEC
3aKOHOB OTPaXCHUA U IIPCIIOMIICHUA
CBCTa

Xop nydeit B mpusMme. ucnepeust
cBeta. ClI0KHBIN cocTaB OENIoro CBeTa.
LBet

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

69

JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKasl CUJIA JTUH3BI

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

70

71

72

73

[TocTpoenne uzobpaxeHuit B IMH3AX U
UX CUCTEMaX. YBEJIMUCHHE JIMH3EI

Pemienune 3ama4d Ha MMOCTPOCHUC
1/1306pa>1<eH1/1171, MMOJIy4aCMBbIX C
IIOMOIIBIO JIMH3

I'ma3 kak onTu4yeckas cucrema

Pewenue 3anau. IIpeneinst
IIPUMEHUMOCTU T€OMETPUUYECKON
OITUKH

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
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CKOpoCTh CBETA U METO/IBI €€

bu6nunorexa LIOK

74 - https://m.eds00.ru/7f41bf72
bubnunorexa LIOK
75 Hucnepenst ceeta https://m.edsoo.ru/7f41bf72
bu6nunoreka LIOK
76 Wnrepepenus ceera https://m.edsoo.ru/7f41bf72
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS bubnnorexa [JOK
77 HaAOJI0/IEHUSI MAKCUMYMOB U https://m.edsoo.ru/7f41bf72
MHUHUMYMOB
78 Pemenue 3amay
bubnunoreka LIOK
9 Ipuvenenne nuTepdepeHium https:/m.eds00.ru/741bf72
bu6nmorexa LIOK
80 Jludpakuus cBeta https://m.edsoo.ru/7f41bf72
81 JudpakunonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB
82 Pemenue 3amau
83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera
84 Pemenue 3amau
85 CBeToBbI€ SBJICHUS B IPUPOJIE
86 O06o01IeHre U cucTeMaTH3alus
3HaHui nmo teme "OnTuka"
87 KonTponbhas pabota no teme

«OnTtukay

76



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

['panu1pl npuMeHUMOCTH
KJIACCHYECKOU MEXaHUKU. 3aKOHEI

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72

88
ANEKTPOAMHAMUKY U MIPUHIIMIT
OTHOCUTEJIbHOCTH
IMocTynarsl CenuanbHOM TEOPHH Bubmmorexa LIOK
89 OTHOCHTEIEHOCTH https://m.edsoo.ru/7f41bf72
[IpocTpaHCTBEHHO-BPEMEHHOU Bu6mmoteka [JOK
uHTepBall. [IpeobpazoBanus Jlopenua. https://m.edsoo.ru/7f41bf72
90 VYcnoBue npU4UHHOCTH.
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
3ame/yieHre BpEMEHH U COKpaIlleHUe
JUTUHBI
o1 DHEPrusi ¥ UMITYJILC PEIATUBUCTCKON Bubmoreka [IOK
YACTHUIEI https://m.edsoo.ru/7f41bf72
CBs13b MacChl ¢ PHEPTUEH U UMITYJIECOM bubmuoreka [IOK
92 PENATUBUCTCKON YaCTHIIBL. DHEPTHS https://m.edso00.ru/7f41bf72
TTOKOSI
bu6nmorexa LIOK
93 PaBHOBeCHOE TemII0BOE U3ITyUYEHHE https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
94 3akon cmemienns Buna https://m.edsoo.ru/7f41bf72
I'unoresa M. [InaHka 0 KBaHTax. bubmiorexa HOK
95 DOTOHEI https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
96 DHeprusi ¥ UMITyIbC GOTOHA

https://m.edsoo.ru/7f41bf72
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®otordp¢exr. Onpite A. T

bu6nunorexa LIOK

97 .
CronetoBa. 3akonsi hotodbdexra https://m.edsoo.ru/7f41bf72
VYpaBHenue DiHIITeHA 17151 bubmmoreka [JOK

98 doroaddekra. "Kpacnas rpanuna” https://m.edsoo.ru/7f41bf72
dororddekra

99 Jasnenue cera. Onpitel I1. H. Bubmoreka [IOK
Jle6enesa https://m.edsoo.ru/7f41bf72

bubnuoreka [{OK

100 BonmoBbie cBoticTBa HacTuIl https://m.eds00.ru/7f41bf72
Bounnsl ne bpoitns. JlnvHa BoJIHBI Je bu6nmorexa LIOK

101 Bpoiins u pazmepsl obaacTu https://m.edsoo.ru/7f41bf72
JIOKAJIM3alMK JBUKYIICHCS YaCTHIIBI

bubmmoteka IIOK

102 KopryckyspHO-BOTHOBOM Syan3m https://m.edso00.ru/7f41bf72

103 Jlu(pakims >I€KTPOHOB Ha bubnmorexa LHOK
KpHCTAITAX https://m.edsoo.ru/7f41bf72
Crnenuduka u3MepeHuii B MUKPOMHUPE. bubmuoreka [JOK

104 CooTHo11eHHs HeonpeaenéHHOCTEN https://m.edsoo.ru/7f41bf72
['eitzenbepra

105 Pemenue rpaduyeckux 3amaq

106 Pemenue pacuéTHbIX 3a1a9
KonTponpHas paboTta o Temam:

107 "OcnoBel CTO", "KopmyckymsipHo-
BOJTHOBOM JTyanu3m"

108 OMnBITHI IO UCCIIEJOBAHUIO CTPOEHHUS
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atoma. [lmanerapnas Moienb aroma
Pezepdopna

109

[Tocrynartsr bopa

bubnunoreka LIOK

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

110

111

112

Buasi ciektpoB. CriekTp ypoBHE#
SHEPruM aTomMa BOJOpo/ia

CronTanHoOeE U BBIHYXXICHHOC
H3JITYYCHUC CBCTA

Jlazep

113

Hyxiionnas mozens sipa
I'eitzen6epra-lBanenko. 3apsaa u
MaccoBO€ YHCIIO sapa. M30Tomsb!.
PangnoaktuBHOCTH

bubnunoreka LIOK

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

114

3aKOH paJliOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
n3inydeHus. Bnusaue
PaAMOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

bu6nmorexa LIOK

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

115

DHeprusi CBsI3U HYKJIOHOB B sIJIpe.
Snepusie cunbl. Jledekt Macchl siapa.
S nepHblie peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro
TEPMOSIAEPHOIO CHHTE3A.
DKOJIOTMYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOMN DHEPrEeTUKH

bu6nmorexa LIOK

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

116

MeTtoibl perucTpanyu U UCCIIeI0BaHUS

3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
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bapuoHnbl, ME30HBI U JIEITOHBI.
[Ipencranenue o CtangapTHOM
Mozenu. KBapk-TiIrooOHHAst MOJIEb
aJpOHOB

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas

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

117 .
sHeprusi. EnuncTBO pusmueckoit
KapTHUHBI MUPA

118 DTarbl pa3BUTHS ACTPOHOMHH. ]r?tl'/[l@_n’mTeKa LOK
3HaueHUE ACTPOHOMUH ps://m.edso0.ru/7f41bf72
[TpruMeHUMOCTh 3aKOHOB (PH3UKH TSI Bbu6mmoteka [JOK

119 00BsICHEHUS TPUPO/IbI KOCMUYECKHUX https://m.edsoo.ru/7f41bf72
00BEKTOB. MeTOIbl aCTPOHOMUYIECKUX
HCCIEeN0BaHuN
CoBpeMeHHbIE ONTHYECKHE TEJIECKOIIHI, bubnnorexa [JOK

120 pazuoTeecKonsl, BHEaTMochepHas https://m.edsoo.ru/7f41bf72
ACTPOHOMHS
Bup 3Bé3anoro neba. Co3Be3aus, bu6nmorexa LIOK

121 SpKHE 3BE3/bl, IIIAHETHI, UX BUAMMOE https://m.edso0.ru/7f41bf72
JIBUKCHHE
Comneynas cuctema. CoHIle. bubnuotexa [JOK

122 ConHeyHast akTUBHOCTb. VIcTOUHMK https://m.edsoo.ru/7f41bf72
sHeprun CosHIa U 3BE3]
3BE3bI, IX OCHOBHBIC bubnuotexa [JOK

123 XapakTepucTHku. J(narpamma https://m.edsoo.ru/7f41bf72
"CreKTpagbHbIA KJIacC — CBETUMOCTD"

124 3Be3/bI TIIaBHOM MOCIIEI0BATEIILHOCTH but6mmoreka [IOK
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https://m.edsoo.ru/7f41bf72

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXOXKAEHNUHU U 3Bostonuu CosHua
1 3BE3/1. DTallbl )KU3HU 3BE3]

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

126

127

128

Muneunsiii [IyTe — Hama ['anakTuxa.
Tunel ranaktuk. YEpHbIE ABIPHI B
Apax rajlakTUK

Bcenennas. Pacmiupenne BeenenHoid.
3akon Xabb6mna. Teopus bonbiioro
B3pbIBA. PENIMKTOBOE M3IIyueHUE

MacmrabHas ctpyktypa Beenennoii.
Meraranaktuka

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

129

Hepeménnsie npodiaemMbl acCTpOHOMUU

bu6mmoteka IIOK
https://m.edsoo.ru/7f41bf72

130

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccmenoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppomMaruHeTUKoB" UIu
"HccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuipl AMiiepa" uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKA" WU
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"OnpeneneHre MarHUTHOM MHIYKIIUU
Ha OCHOBE M3MEpPEHUs CUIIbl AMriepa"

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WIIN
"Onpenenenre HHAYKIIMI BUXPEBOTO
MardHiTHOTO 1OA"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HUccnenoBanue sBJIeHUS
camounaykiun" wim "COopka MoaemH
AJIEKTPOMAarHUTHOTO reHepaTopa"

134

135

136

137

Ou3nuecKuil MPaKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPYKHHHOTO
MasITHUKOB"

Du3NUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B
IPYXUHHOM MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOTO TOKa
yepes3 M0CIIEJ0BATEIbHO COEIMHEHHBIE
KOH/JIEHCATOp, KaTylKy U pe3ucrop"”
nn "UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"

Pu3n4eCKUu IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJTHBI"
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138

139

140

141

142

143

Pu3n4eCKu IPAKTUKYM 110 TEME

"M3Mepenne nokazaresns NpeaoMIeHUs

crekna" wim "[lomydyenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUAKUX JIMH3)" UIu
"N3mepenue GOKyCHOTO pacCTOSHUS
pacceuBaroux JUH3"

Ou3nuecKuil MPaKTHKYM 110 TEMe
"Habmonenue mudpakimm,
UHTEp(EPEHINH U TTOJIIPU3AIUN
ceera"

Pu3nYecKuil TPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHULL (T10
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1e)"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue nocrosHHoi [lnanka Ha
OCHOBe HcciieioBaHus Gpotordpexra"
i "HMccienoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HarpsoKkeHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
Pa3peKEHHOr0 aTOMapHOro BOIOPOAa
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U U3MepeHne nocrosHHoi Punbepra”

144

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA
C MCIOJIb30BAaHUEM JI03UMETpA" WIIN
"N3y4yeHne moraomneHus 6era-4acTuil
aroMuHueM"

145

146

147

148

DuU3nyeCcKui MPaAKTUKYM 110 TEME
"HaOmroaenust 38€31H0r0 HEOA
HEBOOPYKEHHBIM I'TIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIJIs1 ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX O0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro noixymapus u
apkue 3BE3ab1" unu "Habmonenus B
teneckorn JIyHbl, TUIaHET, TYMaHHOCTEH
U 3BE3IHBIX CKOIUICHUIT"

O06o0011eHnEe U cUCTeMaTU3aIHs
3HaHui. Posb GU3MKN U aCTPOHOMUM B
SKOHOMMYECKOH, TEXHOJIOTUYECKOH,
COLIMAJILHOW U ATUYECKOH cepax
JeSITeIbHOCTH YeJI0BEKa

O0o001IcHNE U CHCTEMAaTH3aIINS
3HaHuil. Posb u MecTo ¢pu3uku u
ACTPOHOMHUHU B COBPEMEHHOU HayYHOI
KapTHUHE MHpa

O0o001IcHNEe U CHCTEMATH3aIINS

3HaHuil. Pose ¢pu3nueckoil Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
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(bU3HYECKON KapTHHE MHUPa, MECTO
(GU3UYECKON KapTHUHBI MUpa B 001IIEM
psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOJIC

149

O00011IeHNE U CUCTEMATU3ALIHS
3ganni o reme "Kunemaruka"

150

151

O000111eHNE U CUCTEMATU3 AL
3gagui 1mo teme "Kunemaruka"

O000I11IeHNE U CUCTEMATU3ALUS
3HaHui mo teme "uHamuka"

152

O00011IEHNE U CUCTEMATHU3AIUS
3HaHu# 1o Teme "CraTtuka TBEpAO0ro
Tema"

153

154

155

O00011IeHIE U CHCTEMATHU3AIINS
3HaHMUN 10 TeMe "3aKOHBI COXPAHEHHUS
B MeXaHuKe"

O0o001IcHNEe U CHCTEMATH3aIINS
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”
O0o001IcHNEe U CHCTEMATH3aIINS
3HaHMUU 110 TeMe "TepMoauHaMuKa.
TenmoBrle MalIuHb"

156

O00011eHNEe U CUCTEMATU3ALIS
3HaHMUN 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. Pa3oBbie
nepexopl”

157

O00011eHNe U CUCTEMATU3 AL
3HAHUH 10 TeMe "DIEeKTPpUIECKoe
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mose"

O000111eHrE U CUCTEMATU3 AL
158 3ganuii o teMme "IlocTosHHBII
ANEKTPUUECKUH TOK"

O000111eHrE U CUCTEMATU3 AL

159 3HaHu# o TeMe "TOoKM B pa3IMIHbBIX
cpenax"

O000I11IeHNE U CUCTEMATU3AIUS

160
3HaHui 1o TeMe "MarauTtHoe mnose"

PesepBHeiit ypok. O000IICHNE 1
161 cUCTEeMaTU3alus 3HAaHUHU 110 TEME
"JJIeKTpOMarHuTHasE MHIYKIUs"

PesepBusiit ypok. O6o0mieHue u
162 CUCTEMATHU3AINA 3HAHUH 10 TEME
"Mexananyeckue Konedbanus"

PesepBusiit ypok. O0o01IeHuEe U
163 cucTeMaTtu3alus 3HaHuil 1o TeMe
"DneKTpoMarHuTHbIE Kosebanus'

Peseprublit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"MexaHU4YeCcKue 1 dJEKTPOMArHUTHEIE
BOJIHBI"

164

Peseprubrit ypok. O6001IeHNE U
165 CHUCTEMATH3aIIMsI 3HAHUH 110 TEME
"Onruka"

Peseprubrit ypok. O6001IeHNE U
166 CUCTEMATH3ALM 3HAHUH 110 TEME
"OcuoBer CTO"




PesepBusiit ypok. O600mIcHNE 1
167 CUCTEMATHU3ALNA 3HAHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

PesepBueiit ypok. O000mIcHNE U
168 cUCTEMATU3AlUA 3HAHUN 110 TEME
"duzuka aroma"

PesepBHbIil ypok. O6001IeHNE 1
169 CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"®u3rKa aTOMHOTO SApa U

3JIEMEHTapHbIX yacTull"

PesepBusiit ypok. O6o0mieHue u
170 cUCTEMATH3AalUA 3HAHUH 110 TEME
"OnemMeHTs! acTpodu3uKu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
1. ®usuka. Mexanuka, 10 kmacc/ Msakumes I'.51., CunsgkoB A.3., OOmecTBO

OTPAaHUYECHHOW OTBETCTBEHHOCThIO «JIPODAy»; AkKiuoHepHOE OOIIECTBO
«3natensctBO «IIpocBenienue»

2. ®usuka. Monekynspnas ¢usuka. Tepmoaunamuka, 10 kimacc/ Mskumes 7.5,
CunsikoB A.3., OOECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBenienne»

3. ®usuka. Dnekrpoaunamuka, 10-11 kmaccel/ Msikumes I'.4., Cunsxos A.3.,
OO1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J/IPODAY»; AkuumoHepHoe
obmectBo «M3naTenscTBO «IIpocBeiienne»

4. ®usuka. Konebanuss u Boiubl, 11 kmacc/ MsakumeB I'.5., Cunskos A.3.,
OOmiecTBO ¢ OrpaHMYeHHONM OTBETCTBEHHOCTBHIO «J[PODA»; AKInoHepHOE
obmectBo «M3naTenscTBO «IIpocBeiienue

5. ®usuka. Onrtuka. KBanToBas ¢usuka, 11 kmacc/ Mskumes ['.51., CunskoB
A.3., O0IIeCTBO ¢ OTpaHMYCHHOM OTBETCTBEHHOCTHIO «/[PODAY»; AkimonepHoe
obmectBo «M3aarenbctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJIA

1. Makume I'. . ®duszuka. 11 kimacc: yueO. s o0iieoOpa3oBaTeIbHBIX
opraHuzanuii: 6a3oBbiit u yriayosa. yposuu /I'. S.Mskumes, b. b. byxosies, B.M.

Yapyrun; non pea. H. A. IlappentreBoit.- 9-e u3a. — M.: Ilpocsemenue, 2021.
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2. IlappentreBa H.A. COopuuk 3amau no ¢usuke.10-11 kmaccer: yueOHOE
nocobue s obmeo0pa3zoBarenbHbix opranm3aruii / H.A. TlapdentreBa. - 8-¢

u3n. - M.: [Ipocsemenue, 2021.

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
1. info@infourok.ru

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