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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo @Qu3nke HA YpOBHE CpeaHero ooOmero o0pa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJIOKEHHH W TpeOOBaHWN K pe3yjbTaTaM OCBOEHUS
OCHOBHOM 00OpazoBareibHON mporpammsl, npeactaBieHHsix B ®I'OC COO, a
Takke ¢ yuéroM ¢enepabHOM paboueit mporpaMmbl BoctiuTanus u KoHmenyn
npernogaBanus yueOHoro npeaMera « Puznka» B 00pa3oBaTelIbHBIX OPTaHU3aIUIX
Poccwuiickoit  ®enmepanuu,  pealu3yIOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTPAMMBI.

[Iporpamma o ¢pusmke onpenenser 00s3aTeIbHOE IPEIMETHOE COIEpIKaHHE,
YCTaHABJIMBACT PEKOMEHYEMYIO TIOCJICIOBATEIbHOCTh U3YUCHHUSI TEM U Pa3JieioB
y4eOHOTO MpeaMeTa ¢ YIETOM MEKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH,
JOTUKH y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydaromuxcs.
[Iporpamma 10 ¢u3uke maéT TPEACTaBICHHE O IEIIAX, COJASpKaHWH, OOIIeih
CTpareru OOy4YeHUs, BOCIHUTAaHHS W pa3BUTUS OOYYAIOMIUXCS CPEICTBAMU
yaeOHOTro npeamera « Pu3nka» Ha yriayOoJIEHHOM YPOBHE.

N3ydenne kypca ¢Gu3nku yriiyOJEHHOTO YpPOBHS TO3BOJIAET PEaM30BaTh
3a1auu IpoPeCcCUOHATLHOM OPUCHTAIINH, HAIIPABJICHO HA CO3JaHHUE YCIOBHM TS
NPOSIBJICHHUSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
o0yJarmuMcsi, KOTOpbIe HEOOXOAWMBI JUIA TPOJOJDKCHHS OOpa30OBaHHS B
OpTaHM3alUIX MPOPECCHOHATLHOTO O00pa30BaHMS IO Pa3MIHBIM  (PU3HUKO-
TEXHUYECKUM U UHKEHEPHBIM CIICITUATLHOCTSIM.

B mnporpamMe mo ¢usuke oOmnpenensioTcs IUIAHUPYEMBbIE PE3yNIbTaThl
OCBOCHMS Kypca (PM3UKH Ha YPOBHE CPETHETO 0OIIET0 00pa30BaHUs: JMIHOCTHEIE,
MeTamnpeaMEeTHbBIe, TpeAMeTHhIe (Ha  yrioyoméHHoMm  ypoBHe). HaydHno-
METOJI0JIOTHUECKOM OCHOBOM [JIs1 pa3pabOTKH TpeOOBaHUM K JIMYHOCTHBIM,
METaNnpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOYYaroIuXcs, OCBOUBIINX
nporpaMMmy T0 (U3UKEe Ha YpPOBHE CpeaHero ooémiero oOpa3oBaHHs Ha
yIIyOJIEHHOM YPOBHE, SABJISACTCS CUCTEMHO -AEITEILHOCTHBIN TIOIXO.

[Iporpamma o (hu3uKe BKIIOYAET:

IUTaHUPYeMbIE pe3yJbTaTbl OCBOCHUA Kypca (U3UKKM Ha YriIyOJaEHHOM
YPOBHE, B TOM YHCJIC IPEIMETHBIE PE3ybTaThI M0 TO1aM 00yUCHNS,

cojiepkanue yueoHoro npeamera « Pu3uka» 1mo rojaam oOydIeHHS.

[lporpaMmma 1o ¢u3NKe HWMEET MPUMEPHBIN XapakTep M MOXKET OBITh
UCIIOJIh30BaHA YUUTEISIMU (DU3UKH JJII COCTABJICHUS CBOMX Pa00OYUX MPOTPAMM.

[Iporpamma no (u3uKe HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YIUTEIICH U
MPENOCTABIIICT BO3MOXKHOCTH JUIA pEATU3allid  Pa3IMYHBIX METOIHYECKUX
MOAXOJ0B K TIPErojaBaHuio (U3UKKH HA YIIIyOJEHHOM ypOBHE TIPHU YCJIOBUHU
COXpaHEHUs1 00513aTeNIbHOM YacTh COJEpKaHMs Kypca.



@dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyHAs B
KauecTBe Y4eOHOTO MpeIMeTa B IIKOJe, BHOCHUT CYILIECTBEHHBIN BKJIaJ] B CUCTEMY
3HaHu# 00 okpykatorieM Mupe. [IIkosbHbIN Kype GU3UKH — CUCTEMOO0Opa3 YoM
JUTS €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, MMOCKOJIbKY (PHU3NUECKUE 3aKOHBI
Je)KaT B OCHOBE MPOIECCOB M SBICHUM, W3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢busznyeckoil reorpadueit u actpoHoMmuen. Mcmosib30BaHME U AKTHUBHOE
NpUMEHEHHEe (PU3MYECKUX 3HAHWM OMPEAENUIO XapakTep W OypHOE pa3BHUTHE
pPa3HOOOpA3HBIX TEXHOJIOTH B cdepe HIHEPreTUKH, TPAHCIOPTA, OCBOCHUSA
KOCMOCA, MOJy4EHUs] HOBBIX MATEPHUATIOB C 33JaHHBIMHU CBOMcTBamu. M3ydeHue
¢u3MKM BHOCHUT OCHOBHOWM BKJIaJA B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOUH
KapTUHBI MUpa oOydaromierocsi, B GOpMUPOBAHUE YMEHUM MPUMEHATh Hay4YHBIH
METO/1 IO3HAHUS TP BBINIOJHEHUU UM YUEOHBIX UCCJIEI0BAHH.

B ocHOBy kypca (pu3uku Ha ypOBHE CpEIHEr0 00IIEro 00pa3oBaHus MOJI0KEH
P Uliel, KOTOPbIE MOKHO PacCMaTpyBaTh Kak MPUHLIMIIBI €0 MOCTPOECHUS.

Hoea wenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKH
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/ienoB (PU3UKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (U3NKU
00beIUHEH BOKpYr (Qu3myeckux teopuil. Benymmm B Kypce sBIsIeTCA
(dbopmMupoBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pUH, BELLECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peammzanus NpennoJiaracT MCMOJIb30BAHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NUECKON HAyKH, OCMBICJICHHUE CBSI3M Pa3BUTHUS
bu3nku Cc pa3BUTHEM OOINECTBAa, a TaKkkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTHYECKUMU MTPOOIeMamMu.

Hoea npuknaonon nanpasnennocmu. Kypc dpusuku yriyOoiéHHOTo ypoBHs
IpeanojaraeT 3HakOMCTBO C HIMPOKUM KPYroM TEXHUUECKUX U TEXHOJOTUYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUU M 3aKOHOB. [Ipu 3ToM paccmarpuBaroTrcs Ha
YpOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKHWE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea Ixonocuzayuu peanusyercs NOCPEACTBOM BBEIACHHUS 3JIEMEHTOB
COJZIEpKaHUsA, TOCBSIIEHHBIX JKOJOTHYECKUM TMpobiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke 00CYXKIEeHUs
po0JieM pallMOHATBHOTO MTPUPOAO0IOIB30BAHUS U SKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHure coiepKaHus MPOrpaMMBbl 10 (PU3HUKE JOJDKHO OBITH MOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-EATEIbHOCTHOTO NoaxoAa. s Gu3uku peanusanus 3Tux
NPUHLMIIOB Oa3UpyeTcs Ha UCTI0JIb30BAHUHU CAMOCTOSITEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIEUCTBYIOIIEro (paktopa ydeOHOTO TIporiecca. Jmsa yrimyOn€aHoTO
YPOBHS — OTO CHCTEMa CaMOCTOSITEHOTO YYEHHYECKOTO HKCIIEPUMEHTA,



BKJIIOYAIOIIET0 ()POHTAIbHBIE YUYEHHYECKUE OIMBITHI MPU H3YYEHUHU HOBOTO
MaTepuaia, JJaboparopHbie paboThl U pabOTHI pakTUKyMma. [Ipu 7TOM BO3MOKHBI
nBa crocoba peamu3auuu (U3MYECKOT0 MpakTHKymMa. B mepBom ciydae
NPaKTUKyM TpoBoauTcs aubo B koHIe 10 u 11 kmaccoB, 100 mocie mepBoro u
BTOPOTO MOJYTOJMA B KaXKIOM M3 3THX KiIaccoB. Bropoil cmocobd — 3T0
UHTErpaiys paboT NpakTUKyMa B CHUCTEMY JIADOPATOPHBIX PadOT, KOTOpbIE
NpOBOJSTCS B Mpoliecce u3ydeHus pazzena (temsl). [Ipu stom moja paboTamu
NPaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 000OIMIEHHOTO BHa O€3 MOIAroBoil MHCTPYKIIHH.

B nporpamme mno ¢Qu3uke cucTeMa YYEHHYECKOTO HSKCIEPUMEHTA,
Ja00paTOpHBIX PadOT U MpaKTUKyMa MPEACTaBJI€HA €IUWHBIM MepeuHeM. Boioop
TEMAaTUKU JJIS1 9TUX BUAOB YUCHHYECKUX MPAKTUYECKUX Pa0dOT OCYIIECCTBIAETCS
y4acTHUKaM# 00pa30BaTeIbHOTO MPOILIECCa UCXOAsI U3 0COOCHHOCTEH MOYpOYHOTO
IUIAHUPOBAaHUSI W oOcHamleHus kabuHera ¢usuku. [lpu sToM oOecmeunBaeTcs
OBJIQJICHHE OOYYarOIIMMUCS YMEHHSMH TPOBOJUTH TMPSIMbIE W KOCBEHHBIC
U3MEpEHHsI, UCCIIEOBAaHMUs 3aBUCUMOCTEH (PU3MUECKHX BEMUYMH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEJIOKESHHBIX TUIIOTES.

bonbiioe BHUMaHHWE yJeNnseTcsi PEHICHUI0 PAacUETHBIX W KaueCTBEHHBIX
3agad. [Ipu aTOM 17151 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4M C SIBHO
3aJJaHHOW M HESIBHO 3a/IaHHOM (PM3MUECKON MOJIENbI0, TO3BOJISIIONINE TPUMEHSTh
U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak |
UHTErpUpYs MPUMEHEHUE 3HAHUW U3 Pa3HbIX pa3nenoB. [y kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBJISIOTCS 3a7aHus Ha OOBSICHEHHE/TIPE/CKa3aHHe MPOTEKAHUS
bu3nYecKuX SBICHUN U TPOIIECCOB B OKPYXKAOIIEH KU3HU, TPeOyIOIIue BEIOOpa
bu3ndecKoi MOIENH JJIsl CUTYAIMH MTPAKTHKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TtpeboBanumsimu DPI'OC COO k MarepuaabHO-
TEXHUYECKOMY OO0ECIEUeHHIO y4eOHOTO Mpouecca Kypc (U3UKU YIrIIyOJEHHOTO
YPOBHS Ha YPOBHE CpeaHero o0mero o0pa3zoBaHus T0HKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeta. B kaOunere ¢Gu3MKd JOMDKHO OBITH HEOOXOAUMOE
JaboparopHoe 00OpPYyIOBaHUE [IJIi BBIMOJHEHHUS YKa3aHHBIX B IIpOTrpamMMme II0
bu3NKe YYEHHMUECKUX OIBITOB, JIAOOPATOPHBIX PabOT M padOT MpaKTUKyMma, a
TaKke IEMOHCTPAIMOHHOE 000pyI0BaHHUE.

JleMoHCcTpalmoHHOE 00OpynoBaHUE (QOpPMHUPYETCS B COOTBETCTBHH C
NPUHIATIOM MUHUMAJIbHOW JIOCTAaTOYHOCTH W OOECIEYHMBACT IMOCTAHOBKY
NEPEYUCIICHHBIX B MpoOrpaMMe TO (U3UKE KIFOYEBBIX JIEMOHCTpAUN IS
UCCJICIOBAaHUSI  M3y4YaeMbIX SBJICHUH W  TPOILECCOB, OMIUPHYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEH Hi.

JlabopaTopHOoe oOOpymoBaHWE [JII YYEHHYECKUX IIPAKTHIECKUX pPadoT
dbopMupyeTCS B BUAE TEMATHUECKUX KOMILICKTOB W 00ECIIEYMBACTCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsi. TeMaTnyeckue KOMILIEKTHI
Ja00paTOpHOTO O00OPYIOBAHUS JOJDKHBI OBITh TOCTPOEHBI HAa KOMILIEKC HOM
WCIIOJIb30BaHUH AaHAIOTOBBIX M MU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTENbHBIX CUCTEM B BHJI€ IM(POBHIX TabOpaTOpHil.

OCHOBHBIMH HETSIMU U3Y4YeHUS (PU3UKU B 00IIEM 00pa30BaHUM SIBIISIOTCS:

(GopMUPOBAaHME HHTEPECA M CTPEMJICHHS OOYyYaloUMXCsi K HaydHOMY
U3YYCHUIO TPUPOJIBI, pa3BUTHE WX HWHTEIUICKTYATbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUNH O HaydHOM METOJIC MO3HAHWS W (GOPMHUPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOIICHUS K OKPYXAIOUIUM SIBJICHUSM;

(dhopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4EHUsI OCHOB
CTpPOCHHS MaTepuu U (yHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

dhopMHpoOBaHUE YMEHUN OO0BSICHATD SBJICHUSI C UCIIOJIb30BaHUEM (PU3HUECKUX
3HAHUH U HAYYHBIX JI0Ka3aTebCTB,;

dbopMupoBaHuEe TpPEACTaBICHUN O poJu (PU3UKU 1T pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTaBICHMH O  BO3MOXKHBIX  cdepax  Oynymiei
npo¢eCCUOHANBHON JIEATENbHOCTH, CBA3aHHBIX C (PU3MKOW, MOJATOTOBKA K
JanbHeneMy OOy4eHHIO B 3TOM HalpaBJICHUH.

JlocTmkeHne 3TUX Liened 00ecneunBaeTCsl pEUICHUEM CIEIYIONIMX 3a]a4 B
npolecce u3ydeHus: Kypca GuU3uKyd Ha ypOBHE CPEHEr0 00IIero 0Opa3oBaHus:

NpUOOpETEeHNE CUCTEMBI 3HaHUH 00 00IIMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUsAX,  BKIIOYas  MEXAaHWKY,  MOJEKYJSPHYI0  (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPO(PU3UKH;

dhopMHUpOBaHUE YMEHUN IPUMEHSATh TECOPETUUECKUE 3HAHUS JIJIT 0OBICHEHUS
GU3NYECKUX SBJICHUH B TPUPOJAC M JUIS NMPUHATHSA TPAKTHUYECKUX PEIICHUN B
MOBCEHEBHOMN KU3HU;

OCBOEHHE CMOCOOOB pEIIeHHUsS Pa3IMYHBIX 3a7ad C $BHO 3aJaHHOMU
dbusznueckoil MOJeNblo, 3a7a4, MOAPa3yMEBAIOIIMX CAMOCTOSTEILHOE CO3/1aHue
dbusznueckoil MoOJeNM, aJeKBaTHOM YCJIOBUSAM 3a/ladyd, B TOM YHUCJE 3a1ay
WH)XKEHEPHOTO XapakTepa;

MOHMMaHWe (U3UYECKHUX OCHOB W TIPUHIIAIIOB JIEUCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTHUECKUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPEY;

OBJIaJICHUE METOJaMU CAMOCTOSTEIHLHOTO TUIAHUPOBAHUSI U TPOBEACHHUS
(GU3MYECKUX OKCIEPUMEHTOB, aHalM3a ¢ HWHTEpIpeTanuu  HWH(POpPMAIIUH,
OTIpe/IeIeHUsI TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTara,

CO3/IaHHE YCJIOBHM ISl Pa3BUTHS YMEHHM NPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH;



pa3BuTHE HHTEpeca K cepam mpodecCUOHATBHOM eI TEIbHOCTH, CBSI3aHHON
¢ (puzukoii.

B cootBerctBuu ¢ TtpeboBanusiMu GI'OC COO yrinyOnéHHBIM ypOBEHb
u3ydyeHus: ydeOHoro mpenMera «®Pu3uKa» Ha YPOBHE CPEIHEro OOILEro
oOpa3zoBaHusi BbIOMpaeTcsi OOYYarOIMIMMUCS, IUIAHUPYIOIMMH TPOJIOKEHHE
00pa30BaHus M0 CHEUUATBHOCTIM (DPU3UKO-TEXHUYECKOTO PO QUIIS.

Ha u3yuenue ¢uzuku (yriyOnéHHBIN ypOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpazoBanus otBoauTCs 340 wacoB: B 10 ximacce — 170 wacoB (5 4acoB B HENEIO),
B 11 knacce — 170 yacoB (5 4acoB B HEJIEIIO).

[lpenmnaraemeiii B mporpamme 1o (HU3UKE MEpEUYeHb JTa0OpPATOPHBIX U
NPaKTUYECKUX pPabOT SIBIAETCS PEKOMEHIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
NpOBENIEHUsT J1a0OpaTOpPHBIX PadOT M OMBITOB € YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUYaroIIMXCs.



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

Pa3pen 1. Hay4yHblii MeTOA O3HAHUSA NPUPOABI.

®du3uka — pyHraMeHTaNbHad HayKa o npupojie. HaydHslid MeTO 4 IO3HAHUS U
METOJIbl UCCIIeA0BaHUS (PU3NIECKUX SBIICHHIA.

OKCHepUMEHT M TeOpusl B Mpollecce Mo3HaHus Mpupojbl. Habmoaenue u
HKCIIEPUMEHT B (PUBHKE.

CnocoObl u3MepeHus: (PU3MYECKUX BEIWYUH (QHAJIOTOBbIE W LU(POBBIC
U3MEPUTENIbHBIE MPUOOPHI, KOMITbIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemuocTn  w3MepeHud  PU3NUECKUX BeMUYMH (a0CONIOTHAs W
OTHOCHUTENbHAs).

Mo ienrpoBanue pU3NUECKUX SIBJICHUNA U MPOLECCOB (MaTepuaibHasi TOUKa,
abCOIOTHO TBEPAOE TENO, UJCAIbHAs >KUIKOCTb, WACAIbHBIA a3, TOUYCUHBIM
3apsn). ['unoreza. ®u3nueckuii 3aK0H, TPaHULBI €r0 TPUMEHUMOCTH. Pu3znyeckast
TEOPHUSL.

Poms u mecTo ¢pu3uku B POpMHUPOBaAHMHM COBPEMEHHON HAayYyHOW KApTUHBI
MHpPAa, B IPAKTUYECKOU IESITEIILHOCTH JIFOEH.

Yuenuueckuit 3xcnepumenm, nadopamopuusie padomul, npaKmuKym.

N3mepenne cwibl TOKAa M HAIPSDKEHHS B LENH IMOCTOSIHHOTO TOKa NP
MOMOIIIM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIbHBIX TPUOOPOB.

3HakoMCcTBO ¢ 1u(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl u3mepenus
(GU3UYECKUX BEJIMYMH MPU MOMOIIY KOMITBIOTEPHBIX JaTYUKOB.

Pa3pen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBumxeHUE. OTHOCUTETBHOCTh MEXAHHMYECKOTO JBHXKCHHS.
Cucrema oTcuéra.

[Ipsimast v oOpaTHas 3a7a4l MEXaHUKH.

Paguyc-BekTOp MarepuaJibHOW TOYKH, €r0 NPOECKIMU HAa OCU CHUCTEMBI
KoopauHar. Tpaekropus.

[lepememnienne, CKOPOCTh (CpemHsiT CKOPOCTh, MTHOBEHHAs CKOPOCTH) W
YCKOPEHHE MAaTepualbHOM TOYKH, MX MPOEKIUU HA OCU CUCTEMBI KOOPJUHAT.
CroxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 pABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE. 3aBUCHUMOCTb
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpUAIbHOM TOYKU OT BPEMEHU U UX
rpaduKm.

CBoOonHOE mameHne. YCKOpEeHHe CBOOOJHOTO TajeHus. JIBrkeHue Tena,
OpOIIIEHHOTO TMOJl YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPIWHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHOM TOYKH OT BPEMEHHU U UX TpapuKy.



KpuBosmuenHoe nBrkeHue. JIBMOKEHHME MATEpUAIBHOW TOYKU 11O
OKPY>KHOCTH. YTJIOBas W JIMHEWHas cKOpocTh. Ilepron m dacToTa oOpaiieHus.
LentpocTtpemutenbHoe (HOPMAIbHOE), KacarelbHOE (TaHM€HIIMAIBHOE) U TIOJIHOE
YCKOPEHHE MaTepUAIbHOM TOYKH.

TexHnueckne YCTPOWCTBA M TEXHOJOTMUECKHE MNPOLECCHI: CIUAOMETP,
JNBWKEHUE CHapsJ0B, IENHbIE, NIeCTepEHYAThle W pPEMEHHBIE MEpenayHu,
CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mojienb cucteMbl OTCUYETA, WUTIOCTPALU KMHEMATHUECKUX XapaKTEPUCTHK
JBUYKEHMUSL.

CnocoObl uccieq0BaHus IBUKEHUH.

WirocTpatyst NpeAesibHOr0 NEPEX0/ia U U3MEPEHNE MTHOBEHHOUM CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUMN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[lanenue Ten B BO3AYXE U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaOmonenne aBukeHWs Tena, OpOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpagnenue cKOpocTH NMpU JBUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue MyTel, TPACKTOPUH, CKOPOCTEN ABMKEHHSI OJIHOTO M TOTO K€
Tella B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padomul, npaKmuKym.

W3ydyeHre HEpaBHOMEPHOTO JIBMXKEHHUS C LENbIO OMPEAEICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepenue yckopeHusi Ipu MpsSMOJUHEMHOM PaBHOYCKOPEHHOM JIBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH IYTH OT BPEMEHH NPHU PaBHOYCKOPEHHOM
JBUKEHUM.

WN3mepenne  yckopeHusi  CBOOOJAHOTO  majeHus  (PEKOMEHJ0BAaHO
UCII0JIb30BaHKUe MU(PPOBOM TabOpaTOpHM).

W3ydyenune ABWXKEHHsS Teda, OpoIleHHOro ropu3oHTaibHO. IIpoBepka
TUMNOTE3bl O MPSIMON MPOMOPIMOHATLHOM 3aBUCUMOCTH MEXKIY JajJbHOCTHIO
MoJI€Ta U HAYaIbHOM CKOPOCTHIO TElNA.

N3ydeHune NBWKEHHUS Tella MO OKPYXHOCTH C IMOCTOSHHOW MO MOJYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoaa oOpalieHnss KOHUYECKOro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuka.



[lepBbiii 3axkoH Hprorona. MHepumanbHbele cucTembl oTcuéra. IIpuHumn
OoTHOcUTENbHOCTH ['anunes. HemnepumanbHble cUCTEMBI OTCUETa (OMpEEICHNUE,
IPUMEPBHI).

Macca tena. Cuna. [IpyuHumn cynepno3suunu CHil.

Bropoii 3akoH HproToHa 1711 MaTepualbHOM TOYKH.

Tperuit 3akoH HproTOHA 111 MarepraibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. ODKBUBAJIEHTHOCTh TIPAaBUTAIMOHHOW U
WHEPTHOM MacCCHl.

Cuna tsxecTH. 3aBUCUMOCTh YCKOPEHUS CBOOOJHOTO MaJeHUs OT BBHICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauyecko MmMHUpOTHl. JIBUXKEHHE
HEOECHBIX TeJl U UX CIyTHUKOB. 3aKkoHbl Kemnepa. [lepBas kocMuuyeckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBukymerocs ¢
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TtpeHue. Cuiia TpEHUSI CKOJbXEHUS U CHIIA TPEHUS
nokos. Koadpduuuent tpenus. Cuna CONpOTUBICHUS NpPHU JBIKEHUU Tela B
YKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. I'napocrarnueckoe nasinenue. Cuna Apxumena.

TexHnueckrne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOAMIMITHAKH,
JBU>KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOmonenue qBukeHUs Tl B UHEPUUAIBHBIX U HEMHEPLIMAIbHBIX CUCTEMAX
OTCUETA.

[IpyHIMIT OTHOCUTEIBLHOCTH.

Kauenne AByX LWIMHAPOB WJIM I[IAPOB PA3HOW Macchl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIILHO HEMHEPLIMAIIbHOM CUCTEMBI OTCUETA.

CpaBHEeHHE pPaBHOJCHCTBYIOIIECH MPHWIOXKEHHBIX K TEeIy CWI C
IIPOM3BECHUEM MACCHI TEJIa HA €T0 YCKOP €HUE B HHEPLIMAIIbHOW CUCTEME OTCUETA.

PaBeHCTBO CuJI, BOSHUKAIOIIMX B PE3YJbTAaTE B3aUMOJEHCTBUS TEN.

N3mepenne macc no B3auMOIENCTBHUIO.

HesecoMocTs.

Bec tena npu yCKOPEHHOM MOJIBbEME U MAJICHUH.

LleaTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJI TPEHHSI TTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit 3xcnepumenm, nadopamopmnvie padomul, npaKmuKym.

N3mepenune paBHOEHCTBYIONIEH CHIT TP JBM)KEHUU OpycKa MO HAKJIOHHOMU
IJIOCKOCTH.

[lpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JBIXKEHHUS Opycka IO
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIMX B IPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux AchopMAaIInH.

N3yyeHne NBUKEHHsI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON yepes
JETKUN OJI0K.

W3mepenue xoddduiiventa TpeHus 1Mo BEIMYUHE YITIOBOTO Ko3(dduimenrta
3aBucumoctu F.,(N).

HccnenoBanue nBMKeHUs] OpycKa 10 HAKIOHHOM IJIOCKOCTH € MEPEMEHHBIM
K03 HUIIIEHTOM TpeHUSI.

N3yuyeHne NBUKEHUS TPy3a Ha By C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHo TBEpHoe Teno. llocTynmarenbHoe M BpamarenbHOE JBUKEHHUE
TBEpAOro Tena. MOMEHT CWibl OTHOCHUTENBHO OCH BpauieHus. [Inedo cubl
CrioxeHnue cui, IpUIOKEHHbIX K TBEpAOMY Temy. LleHTp TskecTn Tena.

YcnoBusa paBHOBECHUS TBEPIOTO TENA.

YcToitunBoe, HeycTounBOE, 0€3pa3IMuHOE paBHOBECHE.

TexHnueckne YCTPOWCTBA M TEXHOJOTHMUECKHAE ITPOLECCHI: KPOHILUTEHH,
CTPOUTENBHBIN KPaH, PEIETYaThIe KOHCTPYKLINH.

JHemoncmpayuu.

YcnoBus paBHOBECUS.

Bunsl paBHOBecus.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHWA pAaBHOBECHS TBEPAOTO Tela, HMMEIOLIETO OCh
BpALLEHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PAcUET CUII YIPYTOCTH.

N3ydenune ycTOoN4MBOCTH TBEPAOIO TeJA, UMEIOLIETO IUIOIIAAL OTIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 mexaHuke.

Nmrrynibc MarepranbHOM TOUYKHM, CUCTEMBI MaTEpUANIbHBIX TOYEK. LIeHTp macc
CHUCTEMBI MaTepUaIbHbIX TOUEK. Teopema O IBMKEHUHU LIEHTPa Macc.

NMITylibC CHITBI M U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpPAHEHHUS UMITYJIbCA.

PeaktuBHOEC NBUKEHHE.

MoMeHT umITylibCa MarepuaibHOM TOUYKH. IIpencraBieHue O COXpaHEHHUH
MOMEHTAa UMITYJIbCA B LICHTPAIbHBIX MOJISX.

PabGora cuipl Ha MajloM M Ha KOHEYHOM IiepemeleHud. [ 'paduyeckoe
npeacTaBieHue paboThl CUITHI.

MOIIHOCTE CHJIBL.

Kunernaeckas sHeprusi MarepuanbHOW TOYKH. Teopema 00 W3MEHEHUH
KMHETUYECKOM SHEPTUH MATEPUAIBHON TOUYKHU.



[loTeHuMampHBIE W HENOTEHUMANbHBIC CUIbl. [loTeHIManbHas »HEprus.
[loTtenmansHas >HEeprus ynpyro aehopMupoBaHHON MpyKuHBI. [loTeHIManbHAas
DHEPrus Tena B OJHOPOJHOM rpaBUTAMOHHOM Tmoje. [loTeHinmanbHas sHeprus
TeNa B TPaBUTAIIMOHHOM T0JI€ OJJHOPOJAHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHYECKAsi CKOPOCTb. TpeTbsi KOCMUYECKast CKOPOCTb.

CBsA3b pabOThl HEMOTCHUUATIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPTHUM CUCTEMBI T€J1. 3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHue bepHymum I WACAUTPHOM KUAKOCTH KakK CJEJICTBHE 3aKOHA
COXPaHEHUsI MEXaHUYECKOW SHEPTHH.

TexHuyeckue yCcTpOUCTBA U TEXHOJOTUYECKUE MIPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KONEpP, MNPYXKUHHBIA THUCTOJET, TUPOCKOIN, (UIypHOE KaTraHue Ha
KOHBbKaXx.

Hemoncmpayuu.

3aKOH COXpPAHEHHS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3Mepenre MOITHOCTH CHUJIBI.

W3meHeHne sHepTUu Tea MPU COBEPIICHUH paOOTHI.

B3anMHbie TIpeBpalleHUs] KUHETUYECKOW M TMOTECHUUAIbHOW 3HEPTUU IIPHU
JIEUCTBUM HA TEJIO CUJIbI TSIKECTH U CUJIbI YIPYTOCTH.

CoxpaHeHue 3Hepruu Ipu CBOOOJHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomboi, npaxmuKym.

N3mepenune umnyibca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJEIU DJEKTPOMOOWIISI U MOIIHOCTHU
CHJIbI TATH.

CpaBHEHME U3MEHEHUSI UMITYJIbLCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCA MPU YIPYTOM B3aWMOI€MCTBUM.

N3Mepenne KMHETUYECKOW SJHEPTUU TeNa 10 TOPMO3HOMY IIYTH.

CpaBHeHne U3MEHEHUS TTOTCHIIMAILHOM SHEPTHHU MPY>KUHBI ¢ PAO0OTOM CHJIBI
TpEHUsI.

Omnpenenenne pabOThI CUIIBI TPEHMSI MPU ABIKECHUU Tejla MO0 HAKIOHHOU
MJIOCKOCTH.

Pasznea 3. MoJaekyasipaasi u3uka ¥ TepMOANHAMHUKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIEC TMOJIOKEHUSI MOJIEKYIsIpHO-KuHeTnueckoit teopun (MKT), wux
onbiTHOE oOocHOBanue. Jluddysua. bpoyHOBckoe nBMXeHHE. Xapakrep
JBWKEHUS M B3aWUMOJCHCTBUS YaCTHUI[ BelecTBa. MoJenu CTpOEHUs Ta3oB,
KUIKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozenel. Macca u pa3mepbl MoJiekyl (aromoB). KomuuecTBO BemiecTsa.
ITocTostHHAass ABoraapo.

TemoBoe paBHOBecue. Temmeparypa m cnocoObl €€ uzmepenus. lllkana
temneparyp Llenbcus.

Mopens uaeampHOro ra3a B MOJIEKYJSIPHO-KHHETUYECKON TEOPUN: YaCTHULIBI
rasa JIBMKYTCSl XaOTUYECKH U HE B3aMOJICUCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. AOcCoIOTHAA
temneparypa (mkana temneparyp KensBuna). 3akon JlansToHa. M30mpoueccsl B
UlealbHOM Tra3e C TMOCTOSIHHBIM KOJIM4eCTBOM BemiecTBa. ['paduyeckoe
npecTaBlIeHUe U30TPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

CBsA3p MEXIy [JaBIICHUEM M  CpPEIHEW KUHETUYECKOW  DdHEpruen
NOCTYMATEILHOTO TEIJIOBOTO ABMKEHHSI MOJIEKYJ HACAIbHOTO Ta3a (OCHOBHOE
YPaBHEHHE MOJIEKYJIIPHO-KUHETUUECKOW TEOPHUH UJ1€aTIbHOTO ra3a).

CBs13b a0COIIOTHOM TEMIIEPATYPHI TEPMOJUHAMUYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOM SHEPTUEN MOCTYIATENBHOTO TEIUIOBOTO JBWXKECHHS €€ 4acTULL.

TexHnueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: TEPMOMETP,
OapoMeTp, NOJly4eHUEe HAHOMATEPHUAIIOB.

JHemoncmpayuu.

Mopenu 1BU>KEHHS YaCTULL BEILIECTBA.

Mojens OpOyHOBCKOTO JIBUKEHHUS.

Buneoposuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBHIKEHHUSL.

Juddy3us KuaKoCcTeu.

Mopens onbita HTepHa.

[IputsokeHrE MOJIEKYIL.

Moies KpUCTAUIMYECKUX PELIETOK.

HaOmtonenue u uccienoBanue U30MpoIecCcoB.

Yuenuueckuit 3xcnepumenm, naoopamopusie padomul, npaKmuKym.

HccnenoBanne mnpolecca YCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS NP
TEII000MEHE MEX Ty TOpsiuel U XOJIOJTHOU BOJOM.

W3ydeHne M30TEPMUYECKOro mpolecca (PEeKOMEHJI0BAHO HCIOJIb30BaHUE
1udpoBoOi TabopaTOpPuUn).

N3ydeHnne n30X0pHOTO Mpo1uecca.

N3ydenne n3obapHoro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mauiunbl.

Tepmonunamuueckass (TJ]) cuctema. 3amaHue BHENIHUX YCIOBUW JIJIst
TEPMOJIMHAMHUYECKON CHUCTEMbI. BHENIHME U BHYTpEHHUE MTapameTpshl. [lapamerpsl
TEPMOJUHAMHYECKOW CUCTEMBI KaK CPEIHUE 3HAUYECHHS BEIUYHH, OMUCHIBAIOIINX
€€ COCTOSTHME HAa MUKPOCKOIMUYECKOM YPOBHE.



Hynesoe Hawano tepmoaumHamuku. CaMONpPOU3BOJbHAA — pEJIaKCalUs
TEPMOJAVHAMHUYECKON CUCTEMBI K TEIFIOBOMY PaBHOBECHIO.

Mogens wuaeaTbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YpPaBHEHUI:
ypaBHeHue MenneneeBa—KanelipoHa v BBIpaKEHUE U1 BHYTPEHHEH SHEPTHUU.
YcioBust IPUMEHUMOCTH 3TOW MOJENN: HU3Kasd KOHLEHTPALMS YaCTHUII, BBICOKHE
TeMIieparypbl. BeipakeHue U1 BHYTPEHHEN SHEPTUHA OTHOATOMHOTO UACATBHOTO
rasa.

KBazucrarnyeckue u HECTaTUYECKUE MPOLECCHI.

DnemeHTapHas paboTa B TepMouHaMuKke. Berauciaenue paboTtel o rpaduky
npoiecca Ha pV-quarpaMmme.

Temonepenaya kak  cnoco0  M3MEHEHUSI  BHYTPEHHEHM  DHEpruu
TEPMOJMHAMHYECKON cucTeMbl 0e3 coBepuieHus pabotel. KonBeknus,
TEIUIONPOBOJHOCTD, U3JIyYCHHE.

KomnuectBo Temnotel. TemmoéMKocTe Tena. YaelnpHas W MOJBIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YenbHas TeIUIoOTa CrOpaHus
TorumBa. Pacuér kosmuecTBa TEIIOTHI npu Temwionepenade. [lonstue o0
annabaTHOM MpOILIEcCe.

[lepBbiii 3akOH TepMoOAMHAMUKHU. BHyTpeHHssi sHeprus. KoauuecTso
TEIIOTBI W paboTa Kak Mepbl H3MEHEHHs  BHYTPEHHEH  SHEpTHUH
TEPMOJANHAMHYECKOW CUCTEMBI.

Bropoli 3akOH TEpMOJMHAMHUKH JUII PABHOBECHBIX ITPOLIECCOB: 4YEpE3
3aIaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAA afuadaTa. AOCOJIIOTHAS TeMIlepaTrypa.

Broponn 3akOH TEpMOAMHAMUKM [UJII HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MO>KHO MEPEIATh TEIIOTY OT 00JIee XOJIOJHOTO Tena K 0ojiee HarperoMy 0e3
komneHcaruu (Knaysuyc). HeoOparuMocTh IPUPOIHBIX TMPOIIECCOB.

[Tpunnmne! gericTBus TernoBbix mammH. KT/,

MaxkcumansHoe 3Hauenue KII. [ukn KapHo.

DKOJOTHYECKHE aCTIEKThl UCITOJIb30BaHU TEIUIOBBIX ABUTaTenei. TermoBoe
3arpsi3HEHUE OKPYIKAIOIIEH CPEJIbI.

TexHnueckre yCTpOWCTBa M TEXHOJOTHMYECKHE IMPOLECCHI: XOJIOIUIbHUK,
KOHJUIIMOHED, IU3ENbHBI U KapOIOpaTOpHBIA ABUTATENW, MapoBas TypOuWHA,
MOJYYEHUE CBEPXHHU3KUX TEMIEPATyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BaHUEM TEIJIOBOT'O HACOCA, YTHIIM3alUsd OMOOPTaHWYECKOr0 TOTUIMBA JJIsI
BBIPAOOTKH «TETJIOBOID U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

H3menenune TeMiepaTyphl IpH aquadaTudecKoM pacIiipeHuH.

Bo3nymHoe orumso.

CpaBHeHUE yJEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHMSI BHYTPEHHEN SHEPTUM.

HccrnenoBanne aqnabaTHOTO MpoIiecca.

KoMIproTepHBIE MOAENN TEIIOBBIX JBUTATENICH.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padombovl, nPaAKmuKym.

N3mepenue yaenbHOM TEIIOEMKOCTH.

Hccnenosanue npouecca OCTBIBAHMS BELIECTBA.

HccnenoBanue annabaTHOTO MpoIEecca.

N3yyeHne B3aMMOCBA3HM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJCHUCTBUSA U
TEMIEPATYPbI KUIIEHUS KUIAKOCTEH.

Tema 3. Azpecammuivie cocmoanusn eeuyecmea. Da3oevie nepexoowi.

[lapooOpazoBanne u KoHAeHcauusi. McmapeHue u kumneHue. YjaenbHas
TEIJI0Ta MapooOpa3zOBaHHUs.

HacepllieHHble ¥ HeHachllleHHble mapbl. KadecTBeHHas 3aBUCUMOCTH
IUVIOTHOCTHU U JABJIEHUS HACBILICHHOTO Napa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO NTapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BraxxHocTs Bo3yxa. AOCOJIFOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammueckue u amopdHble Teaa. AHU30TPOIUS CBOMCTB
KpucTauioB. IlnaBmeHne W Kpuctaumsanus. YAelbHas TEIoTa IUIABJICHUSA.
CyOnumariusi.

Hedopmaru tBEporo Tena. Pactsxkenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux gedopmariuii.

TemoBoe pacumMpeHue KUAKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEHHOE
pacimpenne. AHrapMOHHM3M TEIUIOBBIX KOJI€0aHUI YaCTHUI] BEIECTBA KaK MPUYNHA
TEIJIOBOTO pacHIMpeHUsl Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B (ha30BBIX NEPEXOIAX.

YpaBHeHHe TEMI0OBOTO OaaHca.

[loBepxHoctHOe HatskeHue. KoahduiMeHT MOBEepXHOCTHOTO HATSKEHUS.
Kanwsipuele aBienus. JapiieHue noJ HCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
dopmyna Jlaraca.

TexHnueckne yYCTpOWCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: KHUJIKUE
KpHUCTAJUIbI, COBPEMEHHBIE MAaTEPHUAIIBI.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBolicTBa HAaCHIICHHBIX MapOB.

Kunenne. Kunenue npu NOHUKEHHOM JaBJICHUU.

M3mepenue cuiibl TOBEPXHOCTHOTI'O HATSKEHHUS.

OMNBITH ¢ MBUTLHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwspHble siBIeHUs.

Mo gent HeHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MepeHust BIaKHOCTH.

Hccnenosanne HarpeBaHys U IUIABJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buasl nepopmaruii.

Habmonenue mansix nedopmariuii.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomol, nPaAKmMUKyMm.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenpHOM TEMIOTHI IUIABJICHUS JIbA.

N3yyeHue CBOMCTB HACHIIICHHBIX IAPOB.

N3mepenne aOCOJIFOTHOM BIAXKHOCTU BO3JyXa M OLIEHKa Macchl MapoB B
ITOMELICHHH.

N3mepenne korduiiieHTa moBepXHOCTHOTO HATSXKEHUS.

N3mepenune moayns FOHra.

HccnenoBanne 3aBUCUMOCTH JedopMalii  PE3UHOBOrO oOpasua ot
IIPUJIOKEHHOU K HEMY CHJIBL.

Pa3znea 4. JiekTpoauHamMuka.

Tema 1. dnekmpuueckoe noJe.

DuiekTpu3auus Ten U e€ MPOSBICHUSA. JJEKTpUYeCKui 3apsa. /IBa Buma
ANEKTPUUECKUX 3apsAnoB. lIpOBOOHMKM, IHMAIEKTPUKA W TOJYNPOBOIHHKH.
DJIEeMEHTApHBIN AJICKTPUUECKUM 3aps]. 3aKOH COXPAHEHHS DIIEKTPUYECKOTO
3apsa.

BzaumoperictBue 3apsanoB. Toueunsie 3apsanl. 3akoH KyinoHa.

Dunexktpuyeckoe nose. Ero aeicTere Ha SJIEKTPUUECKHUE 3aPsI/Ibl.

Hanpspok€anocte  snektpuueckoro mnodsi.  [IpoOnbiit  3apsa.  Jlunuu
HaNPSKEHHOCTH JIEKTPUYECKOTO N0JIs1. OHOPOJHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMAILHOCTD 3JEKTPOCTATUYECKOTO TOJIA. Pa3HOCT MOTEHLIHMATIOB U
HanpspkeHue. [loTeHuumanbHas SHEprus 3apsAna B SJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaT 3JEKTPOCTaTUYECKOTO N0JIs1. CBSA3b HANPSIKEHHOCTH TOJISl U Pa3HOCTH
NOTEHLUATIOB JUIsl 3JEKTPOCTAaTUYECKOro ToJii (Kak OJHOPOAHOTO, Tak u
HEOJHOPOHOTO).

[IpuHUMIT CYNIEPIIO3ULUU ANEKTPUUECKHUX TOJIEH.

[lone Toueunoro 3apsiga. [lone paBHOMepHO 3apsikeHHOW cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00béMy Imiapa. [losie paBHOMEpHO 3apsiKEHHOU
OeckoHeuHOW TuIoCKOCTH. KapTuHbl JMHUN HANPsOXKEHHOCTH 3TUX TMOJEH U
SKBUMNOTEHIIMAIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKY B 3JIEKTPOCTATUIECKOM I0JIE. Y CIOBUE PABHOBECHS 3apSAI0B.

JAvBnekTpukn B 3JEKTPOCTaTMYECKOM  mojie.  Jlusnekrpuueckas
MIPOHUIIAEMOCTh BEUIECTBA.



Konzaencarop. DeKTpOoEMKOCT KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpA.

[lapaynensHOE cOoeMHEHNE KOHAEeHCaTopoB. [locnenoBarensHoOE coenMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO0 KOHIEHCATOpa.

JIBr>KeHHe 3apsyKEHHOM YaCTULIBI B OHOPOJHOM JJIEKTPUYECKOM IIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHUYECKHE MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHUE BJIEKTPOIPUOOPOB,
KOHJeHcaTopbl, reHeparop Ban ne ['paada.

Hemoncmpayuu.

YCTpOKUCTBO M MIPUHLMUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TTOJIE IBYX 3aPSIKEHHBIX IIIACTHH.

Moniensb anekTpoctarnueckoro reHeparopa (Ban ae I'paada).

[IpOBOTHHUKM B 3JIEKTPUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTA.

YCTpOoCTBO U AEUCTBUE KOHIEHCATOPA TOCTOSTHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAN
IUTACTHH, PACCTOSHUS MEXKIY HUMU U JUAIEKTPUYECKOW MPOHUIAEMOCTH.

DHEprust AIEKTPUIECKOTO TOJIS 3apSKEHHOTO0 KOHJIEHCATOpA.

3apsiKa U pa3pska KOHAEHCATOpa 4Yepe3 pe3ucTop.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomul, npaKmuKym.

OueHka cui B3aMMOAEHCTBHS 3apSIKEHHBIX TEN.

HaOmtonenmne npeBpalieHrs 3Hepruu 3apsiKEeHHOTO KOHIEHCATOPA B SHEPTUIO
W3JIy4E€HUS] CBETOIUOA.

N3yyeHue nmpoTeKkaHus TOKa B LIENH, COAEPIKAILEH KOHIEHCATOP.

Pacnipenenenue pPa3HOCTH MOTEHIINAJIOB (HarpsHKEHMS ) npu
MOCJIEA0BATENILHOM COEITMHEHUHA KOHAEHCATOPOB.

HccnenoBanue paspsijia KOHAEHCATOpa Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlii 31eKmpudecKuil mok.

Cuina Toka. [TocTOSIHHBIN TOK.

VYcoBusl CylIeCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa. McTouHuKH
toka. Hanpsixenue U u D J1C &.

3akoH Oma 1151 ydacTKa IeMu.

DIIEKTpUYECKOE COIPOTHBJICHHUE. 3aBUCUMOCTH CONPOTHUBJICHUS
OJHOPOJHOIO MPOBOJHUKA OT €ro JJWHBI U IUIOLAIH MOMNEPEYHOTO CEYEHUS.
VY aenbHOE CONPOTUBIIEHUE BEILIECTRA.

[TocnenoBarenbHOE, MapaUIEIbHOE, CMEIIAHHOE COEAUHEHUE MMPOBOJHUKOB.
Pacuér pa3zBeTBia€¢HHBIX dnekTpudeckux neme. [Ipasuna Kupxroda.



Pabota snektpuueckoro toka. 3akoH [xoynsa—Jlenma.

MOILIHOCTh ANEKTPUYECKOr0 TOKa. TemnoBas MOIIHOCTh, BBIAEIsEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEEe CONMPOTUBIECHUE HCTOYHMKAa TOKa. 3akoH Oma and
MOJHOW (3aMKHYTOM) 3JIEKTpUYECKOW 1enud. MOIIHOCTh HMCTOYHUKA TOKa.
KopoTkoe 3ambikaHue.

KonzeHncarop B enu NOCTOSIHHOTO TOKA.

TexHu4ueckue yCTpOUMCTBA W TEXHOJIOTHUYECKHE IMPOLECCHI: aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUMK IIEKTPUUECKOMN SJHEPTUM.

Hemoncmpayuu.

N3mepeHune cuiibl TOKa U HAMPSKEHUSL.

HccnenoBaHne 3aBUCUMOCTH CHJIbI TOKa OT HAmNpsDKEHUS Ui PE3UCTOPa,
JIaMIIbl HAKAJIMBAHUS U CBETOJIMO/1A.

3aBUCUMOCTb COTPOTUBICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAIH MTOTIEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKa OT CONPOTUBJICHHUS TPU TOCTOSTHHOM
HanpsHKEHUH.

[Ipsimoe uzmepenune 3 /IC. KopoTkoe 3amblkaHe ralbBAaHUUECKOTO 3JIEMEHTa
Y OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

Cnoco0Obl coeuHeHusl NICTOYHUKOB Toka, D JIC Garapeii.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCaMU MUCTOYHUKA TOKA
OT CWJIbI TOKA B LEMH.

Yuenuueckuii 3xcnepumenm, nadopamopmnvie padomul, nPpaAKmMUKyM.

HccnenoBanne CMEIIaHHOTO COEAUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBIICHUS POBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANPSsKEHUS JUIsl JIAMIIbI
HaKaJIMBAHUS.

YBenuuenue npejena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne 3/IC 1 BHYTpEHHETO CONTPOTUBIJICHHS] HCTOYHHKA TOKA.

Uccnenosanne 3aBucumocTtd 3J]C raibBaHMUECKOTO 3J€MEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CWJIbI TOKA B IEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOITHOCTH UCTOYHHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paziuunsix cpeoax.

DJleKTpUYecKass MNPOBOJUMOCTh  Pa3UYHBIX BEHIECTB. DJIEKTPOHHAS
IPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh COIMPOTHUBJICHUS METAIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.



DneKTpudecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[MonmynpoBonnuku.  CoOCTBEHHass W MpPUMECHass  MPOBOJUMOCTb
noJIynnpoBOAHUKOB. CBolcTBa p—N-niepexoa. 11omynpoBoIHUKOBBIE TPUOOPHI.

DNIEKTPUYECKUN TOK B JJEKTPOJMUTAX. DJIEKTPOJUTHYECKAS THCCOLMALIMS.
Onektposm3. 3akoHsl Papanes 1uIs IEKTPOIIU3a.

ONeKTpuyecknid TOK B ra3ax. CaMOCTOATENbHBI U HECAMOCTOSITEIbHBIN
pa3psan. Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO paspsaa. Momnus. [Inazma.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: ra3opaspsaHbIC
JaMIIbl, 3JEKTPOHHO-TyYeBas TpyOKa, MOJYNMPOBOJHHUKOBBIE MPUOOPHI: U0,
TpPaH3UCTOp, (POTOAMOJN, CBETOAUOJ, TallbBaHUKA, padUHUPOBAHUE MEIH,
BBIIIJIABKA AJJFOMHUHMSI, DJIIEKTPOHHAST MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTbH COINPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIMUTOB.

3akoHsbI 3eKkTposm3a Papazes.

HckpoBoii pa3psil 1 NpOBOAUMOCTD BO3AyXa.

CpaBHeHue NPOBOIMMOCTH METALIOB U MOJIYyIIPOBOJHUKOB.

OIHOCTOPOHHSAA NPOBOJAUMOCTD THOJIA.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomul, npaKmuKym.

HaOmtonenue snekrponusa.

N3mepenue 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  COINPOTHUBIICHHS  TEPMOPE3UCTOpPA  OT
TEMIIEPaTyphbI.

CHsiTHE BOJIBT-aMIIEPHOM XAPAKTEPUCTUKU THOJIA.

DuU3uYeCKUH NPAKTHKYM.

CnocoOb1 u3MepeHns GU3NIECKUX BEJTMYUH C UCTIOIb30BAaHUEM aHAIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOMIOTHBIEC U OTHOCUTENIbHBIE TOTPEITHOCTH U3MEPEHUIN (PU3NUECKUX BEJTHUHH.
O11eHKa IpaHull MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUW, WCCJIECNOBAHUNA  3aBUCUMOCTEU
bu3nuecKkux BEIUYMH, MPOBEpKAa MPEMAJIOKEHHBIX TUNOTE3 (BBIOOP U3 padoT,
ONUCAHHBIX B  TEMAaTHYECKUX pazfenax «YUYEHUYECKUH  SKCIIEPUMEHT,
Ja0opaTtopHbIe PaOOThI, IPAKTUKYM ).

Me:xnpeaMeTHbIe CBA3M.

N3ydyenne kypca Qusuku yrayonéuHoro ypoBHs B 10 kmacce
OCYLIECTBIIETCS C YUYETOM COJIEPKATEIBbHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpadru U TEXHOJIOTHH.

Mesxcnpeomemnvle nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0006 HAYUHO20
no3Hanua: SIBICHUE, HAyYHbIA (aKT, TUMOTe3a, (U3NUecKas BEIWYMHA, 3aKOH,



Teopusi, HaAONIOACHUE, SKCIEPUMEHT, MOJCIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEITHOCTH U3MEPEHU, N3MEpUTENbHbBIE IPUOOPHI, IudpoBas madboparopusl.

Mamemamuka: peunieHue cucteMbl ypaBHeHWH. JluneiiHas QyHKIMS,
napaboJa, runep0osa, ux rpaduku u cBocTBa. TpuUroHoMerpudeckre QyHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTophl ¥ X MPOEKIMU Ha OCU KOOPAUHAT, CJIOKEHUE BEKTOPOB.

buonozus: mexannueckoe NBMKCHHE B )KUBOU Npupoe, nuddy3usi, o.cMoc,
TEIJIOOOMEH >KUBBIX OPTraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKaIOUIeH Cpebl,
yTWIM3anys OWOOPTraHMYECKOTO TOIUIMBA JJIsi BBIPAOOTKH «TEIJIOBOM» H
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSXKEHHUE U KATWIUISIPHBIE SBJICHUS B IPUPOJIC,
ANIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHHE aTOMOB U MOJIEKYIL,
MOJIb BEIECTBAa, MOJSIpHAas Macca, NOJy4eHHEe HAaHOMATepHUalioB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U ra30B, KUAKUE KPUCTAIIIBI, HJIEKTPUYECKUE
CBOMCTBA METAIIOB, SJICKTPOIUTHUECKAS JUCCOIUAIINS, TATbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpaghus: B1axxHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHue IBUKECHUN C UCIIOJIb30BAHUEM MEXaHHU3MOB,
yu4€T CyXOTr0 H IKHUJAKOTO TPEHUS B TEXHHUKE, CTAaTHUYECKHE KOHCTPYKIUU
(KpoHIITEHH, pemeéryarble KOHCTPYKIIUK), UCTIOJIh30BaHNUE 3aKOHOB COXPaHEHHUSI
MEXaHWKH B TEXHHUKE (TUPOCKOTN, BOAOMET M JPYrHUe€), IBUraTelhb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, ObITOBOM X0JIOAMILHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJly4eHHsI COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE HaHOMATEpHalOB, H
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB,
ra3opaspsiIHbIe JAMIIbI, IOJIYIPOBOIHUKOBBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3zneua 4. JiekTpoauHaMuKA.

Tema 4. Maznummnoe noie.

B3aumopelicTBUE MNOCTOSIHHBIX MAarHUTOB M TPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrtop MarHuTHOM wuWHAYKUMH. llpuHnmn cynepno3uunn
MAarHUTHBIX T0JICH. JIMHUY MarHUTHOW UHYKIIUU.

MarautHo€ 1oJie TPOBOJHUKA ¢ TOKOM (TIPSIMOTO MTPOBOHHUKA, KATYIIKA U
KpyroBoro BuTKa). OmbIT DpcTena.

Cuna Amnepa, e€ HalpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBJieHUE U MOAYJIb. JIBUKEHNE 3apsyKEHHOM YaC TUIIBI
B OJIHOPOJTHOM MarHuTHOM ToJjie. PaGoTa cumsl JIopeHia.

MarnutHoe noJie B BeniectBe. DeppomMarHeTuky, napa- u JuaMarHeTHKU.



Texnuueckue YCTpOfICTBa N TCXHOJIOHYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHHTOB, AIEKTPOMATHUTOB, TECTEP -MYJIbTUMETD,
ANEKTpOIBUTaTENh SIKOOU, YCKOPUTENN 3JI€MEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptyHa 7MHMM  MHAYKIMM  MarHUTHOTO  MOJII  MOJIOCOBOIO M
N0JAKOBOOOPA3HOr0 MOCTOSIHHBIX MAarHUTOB.

KapTtrHa nMHMI MarHUTHOW MHAYKLWH TIOJIS JUIMHHOTO IIPSIMOTO IIPOBO THUKA
Y 3aMKHYTOTO KOJIBLIEBOT'O NMPOBOJHUKA, KaTYIIKH C TOKOM.

B3aumoenicTBue 1BYyX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enictBue cuibl JIopeHa Ha MOHBI ANEKTPOJIUTA.

HaOmtonenune NBMKEHUS IMydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIMn JNEUCTBUSA AIEKTPOU3IMEPUTEIILHOTO npubdopa
MarHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISL TIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONUCTB (PeppOMarHeTUKOB.

HccnenoBanne 1elCcTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl AMmepa.

N3yyeHune 3aBUCUMOCTHU CWIIbI AMIIEpa OT CUJIBI TOKA.

OnpeneneHre MarHUTHOW MHYKIIMA HA OCHOBE U3MEPEHHUs CUilbl AMIepa.

Tema 5. InekmpomacHumHan UHOYKYUAL.

SIBneHue 3ieKTpOMarHuTHOM HHAYKOMHU. [loTOK BekTOpa MarHUuTHOM
uaaykiuu. OJIC wHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyknuu apajes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

OJIC vHOyKUMHA B MPOBOJHUKE, IBWXXYLIEMCS B OJHOPOJHOM MarHMTHOM
ToJIE.

ITpaBumo Jlenna.

NuayktuBHOCTh. Karymika WHAYKTMBHOCTH B LENMH MNOCTOSHHOTO TOKA.
SBnenne camonnaykuun. IJIC caMOMHIYKIIHUH.

DHeprusi MarHuTHOTO MOJIA KaTyIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHnueckrne ycTpONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: MHAYKIMOHHAS
M€4b, COJICHOW/I, 3alUTa OT JEKTPU3ALMU TEJl IPU JBHKEHUH B MArHUTHOM I10JIE
3emu.

Hemoncmpayuu.

Habmonenue siBieHUS 3IeKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd IJC HHIYKIMH OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.



[IpaBuno Jlenna.

[lanenne marauTa B alFOMMHUEBON (METHOM) TpyoOe.

SIBneHne CaMOUHIYKINH.

Hccnenosanue 3apucumocty 3/]C caMOMHIYKIMU OT CKOPOCTH U3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuit 3xcnepumenm, naoopamopusie padomul, npaKmuKym.

HccnenoBaHue sBIECHUS ANEKTPOMAarHUTHOM MHAYKIIHH.

OmnpeneneHrie MHAYKIUU BUXPEBOTO MarHUTHOTO TOJIA.

HccnenoBanue BIEHUS CAMOWHTYKLIUY.

COopka MoIeTH IEKTPOMArHUTHOTO TeHepaTopa.

Pa3zgea 5. Kosie0aHus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHMS.

["apmonnueckue kosedanus. Kunemarnueckoe U JUHaAMHUYECKOE OMHCAHHUE.
DHepreTuuecKoe ONMUcaHue (3aKOH COXpaHEHUsI MEXaHU4YeCKOW sHepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUA FAPMOHUYECKHUX KOJIEOaHUI U3 UX SHEPTETUYECKOTO U
KUHEMAaTHYECKOTO OMHUCAHUS.

Amrumaryna u ¢aza xosnedanuil. CBsi3b aMIUIMTYAbl KOJICOAHU HMCXOJIHOM
BEJIMYUHBI C aMIUIUTY1aMU KOJIEOAHHI €€ CKOPOCTH U YCKOPEHHUSL.

[lepuon m yactota koneOanuit. Ilepmon ManbIx CBOOOAHBIX KoJieOaHUM
MaTeMaTuyeckoro MasitHuka. Ilepuon cBOOOAHBIX KoJieOaHUN MPYKUHHOTO
MasiTHUKA.

[lonsitue o 3aryxaromux KojeOanusax. BeinykneHHsie koneOanus. Pe3onanc.
Pesonancnas kpuBas. BriusHue 3aTyxaHuss Ha BHJ PE3OHAHCHOW KPUBOM.
ABTOKOJIEOaHUSI.

TexHnueckre ycTpocTBa U TEXHOJIOTUYECKUE MTPOLECCHI: METPOHOM, YaCHhl,
Ka4yelu, My3bIKaJbHble€ HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KoJIe0aTeILHOIO JBUKEHUS.

HaOmtoenne He3aBUCUMOCTH MEpUOJia MaJIbIX KOJIeOaHUW Tpy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanue 3aTyxa0mux Kojae0aHuil 1 3aBUCUMOCTH MEPHO0,1a CBOOOIHBIX
KOJIeOaHUM OT COMPOTUBIICHHUS.

HccnenoBanne KoiebaHW Tpy3a Ha MAacCHBHOW TPYXKHHE C IETbIO
dbopmupoBaHus MpeEACTaBICHUN 00 UACATbHON MOAEIU NPYKUHHOTO MasTHUKA.

3aK0oH COXpaHEHUS SHEPTUH NP KOJEOaHUIX rpy3a Ha MPYKHUHE.

HccrenoBanne BIHYKISHHBIX KOJICOAHUH.

Hab6monenne pe3onanca.

Yuenuueckuii 3xcnepumenm, nadopamopuusie padomuol, npaKmMuKym.



W3mepenne nepuoga CBOOOIHBIX KOJICOAHWUN HHUTSHOTO M TMPY>KUHHOTO
MasiTHUKOB.

N3ydeHne 3aKk0HOB JBM)KEHUS Tella B X0J1€ KOJIeOaHU Ha yIIPyroM MoJBECe.

N3ydyeHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[Ipeo6pazoBanue SHEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanne yObIBaHUS aMILTUTY/AbI 3aTYXaIOIUX KOJEOAHU.

HccnenoBanue BEIHYXICHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHumHole KoneoOanus.

KoneGarenbubiii kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJI€OaHUS B
uacaIbHOM Kosie0atenbHOM KOHType. Popmyna TomcoHna. CBs3b aMIUIMTY/bI
3apsia KOHAEHcaTopa ¢ aMIUIMTYI0M CUIIbI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpPAHEHUS SHEPTUHU B UJICATHHOM KOJIEOATEIbHOM KOHTYpE.

3aTyxaronme AJIEKTPOMAarHUTHbIE KOJIeOaHusl. BbinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbli TOK. MOIMHOCTE NEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JEHCTBYIOIIEE 3HAYEHUE CUJIbl TOKA W HANpsDKEHUs MpU pa3iuuHol (dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouiaibHbId NMEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHcAarop M KaTyllka
WHIYKTUBHOCTH B LIENM CHUHYCOUJAJIBHOI'O MEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsxkeHui.

Uneansupiii Tpanchopmarop. I[lpousBoacTBo, mepemaya U MmoTpeOIeHHE
ANEKTPUYECKOU SHEPTUM.

DKOJIOTHYECKAE PUCKH MPHU NPOU3BOACTBE 3JeKTpo3Hepruu. Kyibrypa
VCIIOJIb30BaHMS AJIEKTPOIHEPTUN B IOBCETHEBHOM KU3HMU.

TexHnueckrne yCTpOWCTBA U TEXHOJOTHYECKUE IMPOLECCHI: 3IEKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JUHUM DJIEKTPOIIEpeaay.

JHemoncmpayuu.

CB00OIHBIE ANEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTbH YaCTOThI CBOOO/IHBIX KOJICOAHU OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuuiorpaMmbl 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXaronmx EKTPOMArHUTHBIX KOJIeOaHHi.

Moaenb 3eKTpOMarHUTHOTO TEHEPATOPa.

BeinyxaeHHble CUHYCOUAATBLHBIE KOJIeOaHUs!.

PesucTop, KaTymka MHAYKTUBHOCTH W KOHJEHCATOpP B LIENH NEPEMEHHOTO
TOKA.

Pe3onHanc 1mpu I1OCIEI0BATENbHOM COEAMHEHHH PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoHCTBO U MPUHIUT AEUCTBUA TpaHCPopmaropa.



Moienb TMHUM AIIEKTpOTIEpeEIadu.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomul, NPAKM UKYM.

N3yuenue Tpancpopmaropa.

HccnenoBaHne MepeMEHHOTO TOKa 4epe3 IMOCIIEN0BATEIbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaOmtonenune 31eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue padOThl HICTOYHUKOB CBETA B LIENH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmpoOMazZHUM Hble GOJIHbL.

MexaHnueckue BOJIHBI, YCJIOBHMsS HMX pacnpocTpaHeHus. llomepeunsie u
IpOJOJIbHBIE BOJIHBL. [lepron, CKOpOCTh pacnmpoOCTpaHEHUs W JJIMHA BOJIHBI.
CBoiiCTBa MEXaHMUYECKUX BOJIH: OTPAXEHHE, MPEIOMJICHUE, MHTEep(depeHus u
nudpakimsi.

3Byk. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBOE€ 3arpsi3HEHNE OKPYKAIOLLIEH CPEJIbI.

DJNIEKTPOMarHuTHbIE BOJIHBI. Y CJIOBHS U3JIy4€HUS 3IEKTPOMArHUTHBIX BOJIH.
B3aumuas opueHTaiusi BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHUE,  MPEIOMIICHHUE,
noJisipuzanusi, uHTepPepeHuus u qudpakuusi.

[Ilkana >7eKTpOMarHuTHBIX BOJH. [IpriMeHeHne 3IIeKTpPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paANOCBS3U U TeNEeBUeHUS . Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILEH CPebl.

Texnuueckue yCTpOWCTBA W MPAKTHUUECKOE MPUMEHEHHE: MY3bIKAIbHbIE
MHCTPYMEHTHI, pajap, paauonpuéMHIK, TEJICBU30p, aHTeHHa, Tenegon, CBU-nieus,
yIBTPa3BYKOBasl AUArHOCTHUKA B TEXHUKE U MEUIIMHE.

JHemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHHUE MOMIEPEUHBIX U MPOJOIbHBIX BOJIH.

Kounebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHMIA.

HaOmtonenmne oTpaxeHus v MpenoMIICHUS] MEXaHUYECKUX BOJIH.

HaOmonenue unrepdepennnu u qudpakini MEXaHH4eCKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MpruMEHEHHE.

HaOmtonenne cBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U
YacTOTOM KOJICOaHUIA.

HccnenoBanne  CBOWCTB — DJJEKTPOMArHUTHBIX — BOJIH:  OTPaKECHHUE,
penoMIIeHUE, TTosipu3anus, rudpakius, nHTep QepeHIns.

OOHapyxeHre HHPPaKPaACHOTO U YIbTPAPHOIETOBOTO M3 TyICHHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnsvie padomul, nPAKmM UKYM.



N3yuyeHune napameTpoB 3BYKOBOM BOJIHBI.

N3yuyeHue pacrpoCcTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamMonMHENHOE pacOpOCTPAHEHUE CBETA B OTHOPOAHOM cpene. JIyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3akOHbI OTpaxkeHus cBeTa. llocTpoeHue n3oopaxeHui B
wiockoM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBeta. 3akOHBI IPEJIOMIICHHUS CBETa. AOCOIOTHBIH MOKa3aTellb
npenomiieHus1. OTHOCUTENBHBIN ITOKa3aTenb npenomieHus. [IocTossHCTBO 4acTOThI
CBETa U COOTHOIICHUE JJIMH BOJIH NP IEPEX0JI€ MOHOXPOMAaTUYECKOTO CBETa
4yepe3 IpaHully pasziena AByX ONTUYECKUX CPEN.

Xoa myuelt B npusme. ucnepcust cBera. Cl0OXKHBINA cocTaB 0€Ioro cBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHplid yroy NoJIHOrO BHYTPEHHETO
OTPAKEHUS.

CoOuparoiiie 1 pacceuBarole JMH3bl. ToHkas JsmH3a. DOKycHOE
paccTosiHUE M ONTHYECKas CHja TOHKOW JIMH3bL. 3aBUCUMOCTb (POKYCHOTO
paccTOSIHUST TOHKOM cepruueckoil JMH3bI OT €€ T€OMETPUM U OTHOCUTEIHHOTO
MOKA3aTes NpeIOMIICHUS.

PopMyJia TOHKOM JIMH3BI. YBEJIMYECHHUE, 1aBAEMOE JIMH30M.

Xon Jiyda, OPOLICAIIECrO JUH3Y MOJ MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. IlocTtpoeHune u3zoOpaxkeHWid TOUYKM M OTpe3Ka MNpPSAMOMl B
cOOMpAarONIMX U paCCEUBAIOIIMX JIMH3AaX U UX CUCTEMAX.

OnTtuueckue npudopel. Pazpemaromas cnocoOHocTh. ['11a3 kak onTuyeckas
CHCTEMA.

[Ipenensl nPpUMEHUMOCTH TEOMETPUYECKOU ONITUKH.

BonnoBas onrtuka. Murepdepenuus cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBusi HaOMIOACHUS MaKCUMYMOB W MHUHUMYMOB B HMHTEp(dEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHMKOB. [IpuMepbl KiIacCHYECKUX
UHTEP PEPEHIIMOHHBIX CXEM.

Hudpakmus  cBera. JudpakimonHas pemérka. YclIoBHEe HaOMIOACHUS
IJIaBHBIX ~MAakCHMMYMOB TMpU MaJ€HMHM MOHOXPOMATMYECKOTO CBE€Ta Ha
TU(PaKIUOHHYIO PELIETKY.

Ilonspuzauus ceera.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIIa,
nepuckor, (oToanmapar, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETICHUE
ONTUKHU, BOJIOKOHHAs ONTUKA, AUPPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanne npeaomiIeHus CBeETa.

Hal:roneHue noaHoro BHYTPEHHETO OTpaskeHHs. Moienb CBETOBO1A.

HccnenoBanne xoxa CBETOBBIX IIYYKOB Ye€pe3 INIOCKONApAUIEIbHYIO
IUTACTUHY U NIPU3MY.

HccnenoBanne CBOMCTB N300pakeHUN B JIMH3AX.

Mopaenn MUKpPOCKOIIA, TEIECKOTIA.

Ha6monenue untepepeninu caera.

Hal6:mroienue BeTOB TOHKHX IJIEHOK.

Ha6monenue nudpakiuu ceera.

N3yuenue nudpakimOHHON pemETKY.

HaOmtonenune nudpakiimOHHOTO CIEKTpa.

HaOmonenune nucnepcun cBera.

HaOmtonenue nonsipuzanuu cBeTa.

[IpuMeHenue noIIpOUA0B I U3YYEHUS] MEXaHUUECKUX HAPSKEHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsvie padomsul, npaxmu Kym.

N3mepenue nokasaresns MpeloMIICHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne GoKycHOTO pacCTOSIHUS PACcCEUBAIOIIMX JIMH3.

[osryuenue n300pakeHus B CUCTEME U3 MIIOCKOTO 3€pKalia U JIMH3BI.

[losryuenue n300paxeHust B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

HaOmonenune nudpakumn, uHTEpPEpEeHInr U TOJIAPU3ALUN CBETA.

N3ydenue nonasipusanny CBETa, OTPaKEHHOTO OT MOBEPXHOCTH JUIIEKTPUKA.

N3ydenne nuTepPpepeHnu 1a3epHOro U3Ty4yeHUs Ha ABYX IIEIAX.

Habmonenue nucrniepcum.

HaOmonenue u uccnenoBanue 1UPPakMOHHOTO CIIEKTpPa.

N3mepenune 1MHbI CBETOBOW BOJIHBI.

[losryuenue crnekTpa U3aydeHUs] CBETOAMO1a TIPU MOMOUM TU(PPAKIIMOHHON
PELIETKH.

Pa3gen 6. OcHOBBI cCIeIHAIBLHOW TEOPHH OTHOCHTEJIbHOCTH.

I'panuupl  IPUMEHMMOCTHM  KIIACCHMYECKOM  MexaHukd.  llocTtymarel
CIIEUUATbHOM TEOPUU OTHOCHUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOM  wHTepBal. [IpeoOpazoBanus Jlopenia.
YcmoBue npuYMHHOCTH. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE
BPEMEHH M COKPAILLIEHUE JIJTMHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C 3HEPTUEN U UMITYJIbCOM PENIITUBUCTCKON YaCTULIBI. DHEPTUS
MOKOS.



TexHnueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CITyTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YACTHIL.

YueHn4ecKkuil 3KCIepuMeEHT, Ja0opaTopHbIe pabOThl, MPAKTUKYM.

OmnpenencHue UMIYJAbCa W DHEPIUM  PEIATUBUCTCKUX dYacTull (1O
doTorpadusm TpeKoB 3apsXKEHHBIX YACTHIl B MATHUTHOM TIOJIE).

Pa3pen 7. KBanroBas ¢pusuka.

Tema 1. KopnyckynapHho-6011060ii 0yaiusm.

PaBHOBeCHOE TEMJIOBOE U3TydyeHUE (M3JIydeHUE aOCOIOTHO YEPHOIO TEna).
3akoH cMmenieHnsa Buna. ['munoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®otordpdext. Onbitel A. I'. CroneroBa. 3akoHbl PoTorddexra. YpaBHeHHE
Oiiniurerina 1y porosddekra. «KpacHas rpanuna» gorosddekra.

JaBnenne cBerta (B YacTHOCTH, [IaBJICHUE CBeTa Ha aOCOJIOTHO
NOTJIOMIAIONIYI0 M abCOJIOTHO OTpakarolryto mnoBepxHocTh). Ombitel [1. H.
JleGenena.

BonHoBble cBolicTBayacTull. Bonnsel ne bpoins. [{nunra BosHs!l ne bpoina u
pa3mepbl  O0JacTH JIOKaIM3alMM JABWXKYHIEHCs vacTuubl. KopmyckymsipHO-
BOJIHOBOH ayanu3M. udpakius 31eKTpOHOB Ha KpUCTaIax.

Cneunduka usmepenuii B Mukpomupe. COOTHOIIEHUSI HEOTIPEAESNEHHOCTEN
['eitzenOepra.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE IIPOLECCHI: CIIEKTPOMETP,
doTO3NMEMEHT, (POTONATUYMK, TYHHEIbHBI MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOIHO/I.

JHemoncmpayuu.

®oTo3(PPEKT HA YCTAHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (HOTOIPdeKxTa.

HccrnenoBaHnne 3aBUCUMOCTHA  COINPOTHUBICHUS  IOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToano.

Comnneunas Oarapes.

Yuenuueckuit 3xcnepumenm, nadopamopuusie padomul, npaKmuKym.

Hccnenosanue potopesuctopa.

N3mepenne noctosinaoM [lnanka Ha ocHOBe nccaenoanus Gorodrddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAUO OT HAIPSIKEHUS.

Tema 2. Quzuka amoma.

OmnbITEI 0 UCCIEAOBAHHMIO CTpoeHUs aroma. [ImaHerapHas Mojzens atoma
Pesepdopna.

[Toctynarel bopa. M3ny4yenue u nornonienue GOTOHOB MPH MEPEXOE aToMa
C OJTHOTO YPOBHSI DHEPTMHU HA IPYTOM.



Bunbl ciektpoB. CrieKTp ypOBHEW dHEPIUMU aTOMa BOJIOPOIA.

CHnoHTaHHOE U BBIHYKJIEHHOE U3JTydyeHue cBeTa. Jlazep.

TexHnueckrne ycTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHaJ3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monaens onbita Pezepdopaa.

Habmtonenme muHeiuaTeiX CIIeKTPOB.

YCTpOKCTBO M JEUCTBUE CUETIMKA NOHU3UPYIOLIMX YaCTHULI.

OrnpeneneHne JIMHBI BOJIHBI JIA3EPHOTO U3JTyYECHUS.

Yuenuueckuit 3xcnepumenm, nadopamopmnvie padomul, nPpaKmuKym.

HaOmtonenue muHeyaTroro cuexkTpa.

HccnenoBanne CriekTpa pa3peXeHHOTO aTOMapHOT0 BOAOPOJA U U3MEPEHUE
nocTosiHHOM Pundepra.

Tema 3. Qu3uka amomnoz0 A0pa u 31eEMEHMAPHBIX YACM UY.

Hyknonnast monens snpa I'eitzenOepra—Banenko. 3apsan sapa. MaccoBoe
qucio sapa. M3oromsl.

PanuoaktuBHOCTh. Anbda-pacnan. OJIEKTPOHHBIA M MO3UTPOHHBIN Oera-
pacnan. ['aMma-nu3iydeHue.

3aKkOH PaAMOaKTUBHOTO pacnajna. PalvOakTUBHbIE HM30TOIBI B HPHUPOJE.
CBolicTBa MOHMU3UPYIOLIETO M3JIydeHHs. BiMsiHME pagrOakTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBeHHbIN (OH u3nyuyeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHsie cuibl. Jledekt macesl sapa.

Anepnsie peakiuu. Jlenenue u cuntes snep. Anepusie peaktopsl. [Ipobiiemsl
YIOPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. JKOJOTMYECKUE ACIEKThl pPa3BUTHS
SIZIEPHOM YHEPTETUKH.

Merto1bl peErucTpauuy U UCCIAEAOBAHUS JIEMEHTAPHBIX YaCTHIL.

@yHaaMeHTAIbHBIE B3aMMOJAECUCTBH. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CrangapTHOM Moaenu. KBapK-riat00OHHAs MOJAENb aIpOHOB.

Oduszuka 3a npenaenamu CtangaptHo moaenu. TéMHas marepus U TEMHas
DHEPTHS.

EnuncTBO uznueckoit KapTUHBI MUpA.

TexHnueckre ycTporlcTBa M TEXHOJOTUYECKHE MPOLIECCHI: TI03UMETP, Kamepa
Bunbcona, simepHBI peakTop, TEPMOSJIEPHBIN peakTop, aTtomHas OomoOa,
MarHMTHO-PE30HAaHCHAsE TOMOTpadusi.

Yuenuueckuit 3xcnepumenm, nadopamopmnvie padomul, npaKmuKym.

HccnenoBanue TpekoB YacTull (10 TOTOBBIM (hoTorpadusm).

HccnenoBanue paiuoakTUBHOTO (hOHA ¢ UCTIOJIb30BaHUEM J103UMETPA.

N3ydenne moryonieHus: 0eTa-4yacTull ATFOMUHHUEM.

Pa3gen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH.



DTarbl pa3BUTUs aCTpOHOMHUH. [IpHUKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuH. IIpuMeHMMOCTh 3aKOHOB (U3UKU I OOBSICHEHHS TNPUPOJbI
KOCMHYECKUX OOBEKTOB.

Meroapsl acTpoHOMHYECKMX HccaeqoBaHUN. COBpPEMEHHBIE ONTHUYECKHE
TENIECKOTIBI, PAAMOTENECKOIIBI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bun 3Bé3nHoro Heba. Co3Be3nusi, ApKu€ 3BE3JIbI, IUIAHETHI, UX BUJIMMOE
JIBU>KCHHE.

CoJiHeuyHas cucrema.

Counne. ConHeuHas akTUBHOCTh. MicTounuk 3Heprun CoHIa U 3BE3I.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpamMmma « CrieKTpaibHbIN KJIacc —
CBETUMOCTBY». 3BE3MBI TJIaBHOM MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» Uil 3BE3J TJIABHOM IOCJIEAOBATENBHOCTU. BHYyTpeHHEE CTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MTPOUCXOXKIAECHUHU U 3BoJrolKu CoHIa u
3BE3/. DTalbl )KU3HU 3BE3 /.

Mieunsiii Ilyte — nama [amaxktuka. [lomoxenue m nBuwxenue CosHLIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapbsl. YEpHBIE ABIPHI B sapax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66:1a. Pazoeranue rajgakTuk.
Teopus bonboro B3psiBa. PemkTroBoe u3irydeHue.

MaciuraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie npo6i1eMbl aCTpOHOMUH.

Yuenuueckue naonrwoenus.

HaGmonenus 3BE31HOT0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCTOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUM ISl ONPE/IEIeHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3uss CeBEpHOIro NOdyLIapus U ApKUe
3BE3BI.

HaOmonenuss B Tteneckon JlyHbl, IuiaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUJICHUM.

Du3uYeCKUH NMPAKTUKYM.

CnocoOb1 u3MepeHns GU3NIECKUX BEJTMYUH C UCTIOJIb30BAaHUEM aHATIOTOBBIX
U [IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TAaTYUKOBBIX CUCTEM.
AOCOIOTHBIEC U OTHOCUTENILHBIE TIOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BETUYHH.
O1ieHKa rpaHull TOTPEITHOCTEH.

IIpoBemeHME KOCBEHHBIX HW3MEPEHUN, WCCJICNOBAHUNA 3aBUCUMOCTEU
bu3znuecKkux BEIWYMH, MPOBEpKa MPEMJIOKEHHBIX THUMOTE3 (BBIOOP U3 padoT,
ONMCAHHBIX B  TEMaTHYECKUX pazgenax «YUYEHUYECKUH  AKCIIEPUMEHT,
7a00paTopHBIC PAOOTHI, IPAKTUKYM ).

O06o00maronee NoBTOpPeHME.



O6o01IeHre U cUCTeMaTU3alus COIepKaHUs pa3esioB Kypca « MexaHukay,
«MounexynsipHas QuU3uKa U TEPMOIUHAMUKAY, « DJIEKTpoauHaMuKay», «KoneGanus
U BOJHBD»Y, «OCHOBBI CHEUUAILHONW TEOPUM OTHOCHUTENBHOCTH», «KBaHTOBas
buznka», « ITEMEHTHI ACTPOHOMHHU U aCTPO QUK.

Poms ¢m3ukm u acTpoHOMHHM B OSKOHOMHYECKOHW, TEXHOJOTUYECKOM,
COLMAILHOW U ATUYECKOM chepax ASSITENbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMMHU B COBPEMEHHOM HAyYHOW KapTUHE MUPA, 3HAYECHHUE ONMCATEIILHOM,
CUCTEMATU3UPYIOIEH, OOBACHUTENBHOM M  MNPOTHOCTUYECKOW  (PyHKUMH
duznyeckoi TeopuH, poJib GU3NUECKO TEOpUHU B (GOPMHUPOBAHUY MPECTABICHHIA
0 (hu3HUecKoi KapTUHE MUpPA, MECTO (PU3MUECKON KApTUHBI MUpPA B 0OILEM pPSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABJICHUN O PUPO/IE.

Me:xknpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHis B 11 kiacce
OCYILECTBIBIETCS C YUETOM COAEPKATENbHBIX MEXIPEIMETHBIX CBSI3EH C KypcaMu
MaTeMAaTUKH, OMOJIOTUH, XUMHHU, FeOoTpadur U TEXHOJIOTUH.

Mesxcnpeomemnvle nOHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHO20
no3HanuA: SBICHUE, HAYYHbIA (PaKT, TUNOTE3a, (PU3NUECKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJIE€Nb, W3MEPEHHUE,
MOTPENIHOCTH U3MEPEHUM, U3MEPUTETbHBIEC TPUOOPHI, TMdpOBas Ja00paTopus.

Mamemamuka: peELICHUE CHUCTEMBbl YPAaBHEHHUU. TpPUrOHOMETpUYECKHUE
(GYHKIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKUHMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonnbie 3neMeHTapHbIX (yHKIUA. [Ipu3Haku 1mogo0ust TPEYroJIbHUKOB,
oTpeIeNieHUe TUIOIIAIH TUIOCKUX GUryp u o0béma Ted.

buonozusa: snexrpudeckue SBICHUS B KUBOUM MpUPOAE, KojeOaTeIbHBIE
JIBW)KECHHSI B JKMBOM IIPUPOJE, SKOJOTMYECKHUE PHUCKH NPHU IMPOU3BOJCTBE
AJIIEKTPOSHEPTUHU, AJIEKTPOMAarHUTHOE  3arpsi3HEHUE OKPYXKAloLIE Cpensl,
YIIbTPAa3BYKOBasi JWAarHOCTUKA B MENMIMHE, ONTHYECKHE SIBJICHUS B >KUBOU
pUpOJIE.

Xumua: CTpOCHUE aTOMOB U MOJIEKYJI, KpPUCTAUTMYECKAsi CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMUECKOW PEHIETKH, CHEKTPaIbHBIN
aHaJIn3.

T'eozpagpua: wmarHuTHBIE TIONOCA 3€MJIM, 3al€KW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHHUTOB,
ANIEKTpOABUTaTelb SIKOOM, TreHepaTop MEepEeMEHHOrOo TOKa, UHAYKIMOHHAS TIeUb,
JIMHHHA DJIEKTPOTEpEay, dIEKTPOABUraTellb, pajaap, paAuoNpUEMHUK, TEIEBU30D,
antenHa, Ttenedon, CBY-meus, ynpTpa3BykoBas JIUArHOCTHKAa B TEXHUKE,



HpOGKHI/IOHHBII\/’I aliapar, BOJIOKOHHAA OIITHUKA, COJIHCYHAA 6aTape;1, CIIYTHHKOBBLIC
HpI/IéMHI/IKH, AACpHasA OHCPICTUKA U OKOJIOTHYCCKHUEC ACIICKThI e pa3BUTHA.



I[JTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3MKE
HA VYPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATBI

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS YueOHOro mnpeamera «Duszmkay
JOJDKHBI OTpaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00 YYaIOIIUXCs PYKOBOJICTBOBATHCS
chopMupoOBaHHOW BHYTPEHHEH MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMM, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIEeCTBa, PaCHIMPEHUE >KU3HEHHOTO
OIIbITA U OTBITA AEATEIILHOCTHA B MPOLIECCE PEANN3ALNN OCHOBHBIX HAMPABICHUIN
BOCIIUTATEIbHOW JNEATEIbHOCTH, B TOM YHCJIE B YACTH:

rpPa;kKIaHCKOr0 BOCIIMTAHUSA:

e chOPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH  OOYYAIOMIEroCsl  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUNUCKOTO OOIIECTRA,;

e TMPUHITHE TPATUIHUOHHBIX OOIICUETOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JIEITEIIbHOCTh B UHTEPECAX TPAKIAHCKOTO
oOImiecTBa, y4yacTBOBAaTh B CaMOYIMpaBJICHUU B 00Opa3zoBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C COLHUAIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMAaHUTapHOM U BOJIOHTEPCKOU JIEATEILHOCTH.

NAaTPUOTHYECKOT0 BOCTIMTAHUA:

e CchHOPMHUPOBAHHOCTh  POCCUHUCKOW  TPAXKIAHCKOW  HMJICHTUYHOCTH,
MaTpUOTU3MA,

e IICHHOCTHOE OTHOIICHHE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHUIMCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHHKE.

TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

e chOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYEC KOTO TTOBEICHHUS;

e CIOCOOHOCTH OIICHMBATH CUTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHNUS,
OPUEHTUPYACHh HAa MOPaIbHO-HPABCTBEHHbICE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIILHOCTU YYEHOTO;

e OCO3HaHHE JMYHOTO BKJIAZa B TOCTPOCHUE YCTOMUUBOTO OYAYIIETO.

ICTETHYECKOT0 BOCTIMTAHUA

e DOCTETHYECKOE OTHOUIEHHWE K MHPY, BKIOYAs OCTETUKY HAYyYHOTO

TBOPUYECTBA, MIPUCYIIIETO (PU3UIECKON HAYyKE.
TPYAOBOTO0 BOCIIUTAHUS:



MHTEpEC K Pa3InyHbIM cepam npodecCHOHANBHON ASITEIbHOCTH, B TOM
YliCJie CBA3aHHBIM C (U3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOP OyayIIel mpodeccuu U pealn30BbIBaTh COOCTBEHHbBIE
KU3HECHHBIE [JIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO UM CaMOOOpPa30BaHHIO B
00J1acT! (PU3HMKHU Ha MPOTSKEHUHU BCEU KU3HU.

IKOJOIrHYE€CKOIro BOCIIMTAHUA:

c(hOpMUPOBAHHOCThH AKOJIOTUIECKOU KYIbTYPhI, 0CO3HAHUE TJI00ATLHOTO
XapakTepa IKOJOTUYECKUX MPOOJIeM;

IUIJAHUPOBAHUE W OCYILECTBJICHHE JIEHUCTBUU B OKPYXAOIIEH CpElle Ha
OCHOBE 3HAHHUS LIEJIEN YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA;
PACIIMPEHUE OMBITA JEATEIIbHOCTH 3KOJOTHYECKON HAIPABICHHOCTU Ha
OCHOBE MUMEIOLIMXCS 3HAHUM 10 (PU3HKe.

HEHHOCTH HAYIHOI'O IO3HAHUSA:

c(hopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI (U3NUECKON HAYKU;

OCO3HAHME LIEHHOCTU HAay4YHOW AESATENIbHOCTH, TOTOBHOCTH B MPOILECCE
u3ydeHus: (U3MKU OCYHIECTBISATh MPOEKTHYIO M HCCJIEN0BATEIbCKYIO
NeSTEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3oBble Jornueckue aeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIUpOBaTh M  aKTyaJIM3UpPOBaTh TMpoOJeMy,
paccMarpuBaTth €€ BCECTOPOHHE;

OTIpENIEIATh LENNA JIEITCIPHOCTH, 3a/aBaTh MapaMeTPbl M KPUTCPHH WX
JOCTYKCHMS;

BBISIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B paccMarpuBaeMbIX
(U3UYECKUX SBICHUSIX;

pa3pabareIBaTh TUIAH PEIICHHS TIPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHaIbHBIX M HEMAaTePHATbHBIX PECYPCOB,;

BHOCHTh KOPPEKTUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE
pe3yIbTaTOB IEISIM, OIICHUBATh PHCKHU ITOCJICICTBUI JICITEIbHOCTH;
KOOPJMHUPOBATh W BBIMOJHATH pPabOTy B YCJOBHSX pPEaIbHOTO,
BHPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBU;

pa3BUBATh KPEaTHBHOE MBIIIICHUE ITPU PEIICHUH )KU3HEHHBIX TIPOOJIEM.

Bba3oBble ucciaenoBaTebCcKUue JeHCTBUSA.

BJIQJICTh HAYYHOUN TEPMHUHOJIOTHEH, KIFOUSBBIMU IMIOHATHSIMH W METOIaMHU
(bU3UIECKON HAYKH,



BJAaJeTh  HaBbIKAMH  Y4EOHO-UCCIEIOBATEIbCKOW M MPOEKTHOMU
NEeSTeTbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIIOUCKY METOJOB pelleHus 3a1ad (U3UIECcKOro
COJIepKaHUs, TPUMEHEHHUIO Pa3JIMYHbIX METOI0B MMO3HAHUS;

BJIAJIeTh BUAAMU JEATEIHLHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHSA, €ro
UHTEpIpETaINU, TPEeoOPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX
CUTyallUsX, B TOM YHCIE MPHU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKkuy;

BBISIBIISITh MIPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaXOJIUTh apryMEHThl Ui
J0Ka3aTeNIbCTBA CBOMX YTBEPKIEHHI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE pEUICHUS 3aJadu Pe3yJbTarhl,
KPUTHYECKH OI[EHUBATh UX JI0CTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (POPMYIHPOBAaTh COOCTBEHHBIE 33/Jauyd B 00Opa3oBaTEIbHOU
NEeSITeTbHOCTH, B TOM YHCJIE TIPU U3YUEHUU (DUBHKH,

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MMPUOOPETEHHBIH OTIBIT,
YMETh TMEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTUYECKYIO 001acThb
KU3ZHEJEATEIbHOCTH;

yMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIE UJIEH, TIPE/IJIaraTh OPUTHHAIILHBIE TIOIXO 1Bl M PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIIUE ATbTEPHATUBHBIE PEILCHMUS.

Pabora ¢ unpopmanueii:

BJIaJIETh HAaBBIKAMM MOJy4YeHUs] UHOpMaluu (HPU3UIECKOr0 COAEepKaHUS
U3 MCTOYHHUKOB Pa3HbIX THIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh MOUCK,
aHaJIM3, CHCTEMATU3allMI0 M HMHTEPHpPETaluio MH(OOpPMaluu pa3IMyHbIX
BUJIOB U (POpPM NpECTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTh MHPOPMAIIHH;

UCIIOJIb30BaTh CPEACTBa HH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpraHM3allMOHHBIX 3a7ad C COOJNIOJeHHEM TpPeOOBaHUN APTOHOMHUKH,
TEXHUKA O€30TacHOCTH, THTHUEHBI, pecypcocOepexeHus, MpaBoOBbIX U
TUYECKUX HOPM, HOpM UHGOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpPKaHUs B Pa3NMUHbIX (hopMaTax ¢
y4€TOM Ha3HaueHus HHG(OpPMalMU M LEJIeBOM ayJuTOpUH, BBIOHpas
ONTUMAIIbHYIO (POPMY MPEACTABICHUS U BU3yaTU3alUU.

KoMMmyHuKkaTHBHBIE YHUBEpPCaJbHble Yy4eOHbIE 1eCTBHS:



OCYUIIECTBIISITH OOIIEHHME Ha Yypokax (HU3UKM M BO BHEYPOUYHOMH
NESTEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIUKTHBIX CHUTyallMid W CMATr4arhb
KOH(DIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTth CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

NOHMMAaTb W HCHOJIb30BATh  MPEUMYILIECTBA  KOMAHIAHOW U
WHIMBHUIYaJIbHOM PabOTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX NEHCTBUI ¢ y4ETOM 00IIMX
MHTEPECOB ¥ BO3MOKHOCTEN KAKIOTO YJIeHa KOJUIEKTUBA;

NpUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JACHCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
NENCTBUMN, paCIIPENETSATh POJIM C YUETOM MHEHUN YU4aCTHUKOB, 00CYXK1aTh
pe3ynbTaThl COBMECTHOU PabOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJIAJAa U KAKIOIO yJYACTHUKA KOMAaHIbI B
001 pe3yNbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipeajiaratb HOBBIE MPOEKThI, OLEHUBATh MJIEU C IO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IMO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTyalusiX, MpOSBISATb TBOPYECTBO U  BOOOpakeHUE,  ObITh
VMHUIMATUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEIBHO  OCYHIECTBJISITh TO3HABATENIbHYIO JESITEIBHOCTh B
obsactd (U3MKA W aACTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh H
dbopMympoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATh IJIaH PELICHHS] PACYETHBIX U KaUECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPaKTHUECKON paboThl ¢ y4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEMOYTCHU;

J1aBaTh OLICHKY HOBBIM CUTYalIHSIM;

paclmpsTh paMKH  y4eOHOTO TMpeaMera Ha OCHOBE  JIMUHBIX
MIPEANIOYTEHUM;

JefaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceo0s
OTBETCTBEHHOCTh 3a PEILICHUE;

OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIIMU B 00JIACTH
(GU3UKH, TTOCTOSHHO IOBBIMIATH CBOM 0Opa3oBaTeNbHBIM U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJJICKT:



J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIILHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BIIQJICTh HABBIKAMU I[IO3HABATEIbHOM pedrekcun Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUM U MBICIHUTEILHBIX MTPOLIECCOB, UX PE3YJITATOB U
OCHOBaHMI;

UCIOJIb30BaTh MNPUEMBI pedIeKCUU I OILIGHKM CHUTyallud, BbIOOpa
BEPHOTO PEUICHUS;

YMETh OLICHHBAaTh PUCKA M CBOEBPEMEHHO NPUHHUMATh PEUICHHS IO UX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apTyMEHThl JPYTrUX IPU AHAIM3E PE3yJIbTaTOB
JICATEITLHOCTH;

MIPUHUMATH Ce0sl, MOHUMAas CBOU HEJOCTATKU U JIOCTOUHCTBA,

MPUHUMATh MOTHUBBI W apTyMEHThl JPYTrUX IMPU AHAIM3E PE3yJIbTaTOB
JICATEITLHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JIPYTUX HA OLIMOKHU.

B mporuecce mocTuxkeHUs TUUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 11O
buzuke 1 YpOBHS cCpeaHero ooOmiero oOpa3oBaHHs Y  OOyYarolmmxcs
COBEPILICHCTBYETCS AMOIMOHAITBHBIH WUHTEIUICKT, TP E/IOJIar Ak
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs,  BKJIIOYAIOIIETO  CIOCOOHOCTh  MOHHUMATh  CBOE
HYMOIMOHATILHOE COCTOSTHUE, BUAETh HAIIPABJICHUS PA3BUTUSI COOCTBEHHOM
AMOLMOHATILHOM C(epbl, ObITh YBEPEHHBIM B CEOE;

CaMOPEryJIMpoBaHus, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHUE, CIIOCOOHOCTh aIalTUPOBaTHCA K
SMOIMOHATILHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEI MOTMBAllMK, BKIIOYAIOIIEH CTPEMJICHHE K TIOCTHKEHUIO LIENH
U yCIIeXy, ONTUMU3M, HTHUIIMATUBHOCTb, YMEHHUE JIEUCTBOBATh, UCXOIs U3
CBOHMX BO3MOYKHOCTEM;

SMIATUH, BKIIOYAIOUIEH CIMOCOOHOCTh TOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JIPYTUX, YYHUTHIBATH €ro IMpHU OCYIIECTBICHUU OOILIEHMUS,
CITOCOOHOCTh K COYYBCTBUIO M COTIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPaUBATH
OTHOIICHUS C JPYTUMHU JIFOJIbMHU, 3a00TUTHCS, TPOSIBISITH HHTEPEC U
pazpemarb KOHQIUKTHI.

[TPEAMETHBIE PE3VYJIbTATEI



K xoniy oOyuenuss B 10 knacce mpenMeTHbIE pe3ysbTaThl Ha YrIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaykKaTh C(HPOPMHUPOBAHHOCTH Y 00YUAIONMXCS YMEHUI:

NOHUMATh POJIb (PU3UKK B DIKOHOMHYECKOW, TEXHOJIOTMYECKOH,
DKOJIOTUYECKOW, COLUMATbHOM H JTUYECKOW cdepax IeaTeIbHOCTH
YeNoBeKa, poJib 1 MECTO (PU3UKH B COBPEMEHHOM Hay4yHOU KapTUHE MUPA,
3HAUYEHUE OIMCATEIIbHOW, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEILHOU U
OPOTHOCTHYECKOW  (PyHKIMM  (QuU3MUecKkol Teopun — MEXaHUKH,
MOJICKYJSIPHOW (PU3UKK U TEPMOAMHAMUKU, POJIb (PU3UUECKON TEOPUU B
dbopmMHpOBaHUM MPEACTABICHU 0 (PU3NUECKON KapTHHE MUPA;
pa3nuyath YCIOBUS NPUMEHUMOCTH MoOJenedl (U3UYecKux Tel U
MPOLIECCOB (SIBJICHUI): HMHEpUUATIbHAS CHUCTEMa OTCYETa, a0COJIFOTHO
TBEPIOE TEJIO, MaTepUANIbHAs TOYKA, PABHOYCKOPEHHOE JIBUIKECHUE,
cBOOOJHOE mMaJeHue, a0COMIOTHO yrpyras aedopmanusi, adCOIIOTHO
YIPYTo€ 1 a0COJIIOTHO HEYNPYTO€ CTOJIKHOBEHHUS, MOJIEIH ra3a, KUAKOCTU
U TBEPJOTO (KPUCTALTMUECKOTO) TeNa, UICaIbHbIN Ia3, TOUSUHbIN 3apsi,
OJHOPOJHOE AIEKTPUUECKOE TOJIE,;

paziuuark ycjaoBusi (TpaHMIlbl, 00JACTH) MPUMEHUMOCTU (PU3UUECKUX
3aKOHOB, TIOHMMaTh BCEOOIIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBICHATH MEXAHWYECKHE TMPOLECChl U SIBJICHMUS,
UCII0JIb3Ysl OCHOBHBIE TTOJIOKEHHSI M 3aKOHBI MEXaHUKU (OTHOCUTEIbHOCTh
MEXaHU4YECKOr0 ABUKEHMS, (POPMYJIbI KUHEMATHUKU PAaBHOYCKOPEHHOTO
NBIKEHUS, mpeoOpa3oBanusi ['amunes s CKOPOCTH M TEpEMEICHUSs,
3akOHbl HbIOTOHA, NPUHIUII OTHOCUTEILHOCTH [ ammies, 3aKoH
BCEMUPHOTO TATOTEHHSI, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOU
SHEpPIruH, CBsA3b PabOThl CHIBI C U3MEHEHHEM MEXaHMYECKOW >HEprum,
YCJIOBHSI paBHOBECHs] TBEPAOTO Tena), NHpPU STOM HCIOJb30BATh
MaTe€MaTU4YECKOE€  BBIPAKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBHUA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: peoOpazoBanuii ["anumies, Broporo
U TpeThero 3akOoHOB HpBIOTOHA, 3aKOHOB COXpPAHEHHS HMIYJIbCAa M
MEXAHUYECKOW SHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAJIM3UPOBATH U OOBACHITH TEIIOBBIE MPOIIECCHI U SIBJICHUS, UCTIONIB3YSI
ocHOBHbIe moJioxkeHus MKT wu 3akoHbl MOJEKYIIpHOU GU3NKU U
TEPMOJUHAMUKHN (CBSI3b  JIABJICHUS HJEAILHOTO Ta3a CcO CpeaHen
KMHETUYECKOW SHEPTUEH TEIUIOBOTO JBMXKEHUS M KOHLICHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPaTypbl BELIECTBA CO CPEIHEH KUHETHYECKOU
SHEPTHEN TEMIOBOTO IBUKEHUS €0 YacTHIl, CBSA3b JAaBJICHUS UACATLHOTO
raza C KOHIIEHTpAalUEed MOJIEKYJI M €ro TeMIeparypoil, ypaBHEHUE
MenneneeBa—Knaneripona, TmepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHMs] SHEPTUU B TEIUIOBBIX MPOLECCAX), IPU ITOM HCIIOJIb30BaTh
MareMaTU4eCKOE€  BBIPAKEHHE  3aKOHOB,  YKa3blBaTb  YCJIOBHUA
IIPUMEHUMOCTH ypaBHeHMs1 MenneneeBa—Kanelpona;

aHAIM3UPOBATh U OOBSICHATH AJIEKTPUYECKHUE SIBICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAUHAMUKH (3aKOH COXPAHEHUS
NEKTPUUYECKOrO  3apsna,  3akoH  Kymona,  mOTEHUMaNbHOCTH
AJIEKTPOCTATUYECKOTO IIOJIsI, NMPHUHLMI CYHEPHO3ULMU DIEKTPUUECKUX
IIOJIEW, MPA 3TOM YyKa3blBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kynona, a
TaK)K€ NMPAKTUYECKH BAXHBIE COOTHOILIEHU: 3aKOHBI Oma JUIi ydacTka
LHenu M JUIsl 3aMKHYTOM JJIEKTpUYECKOM wemnu, 3akoH JDxoymsa—JIenna,
npasuia Kupxrodga, 3akonsl @apazest 1Jis 31€KTPOIH3a);

ONUCHIBaTh (PU3UUECKUE MPOLECCHl U SIBICHUS, UCIOJb3YS BEIMUYUHBI:
IEpEMEIICHNE, CKOPOCTh, yCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TeEJl, CHJIA,
MOMEHT CWJbl, JaBJICHHE, TOTCHLUHUAIbHAS DSHEPIUs, KUHETHUYECKAS
DHEprusi, MEXaHUYecKasi PHeprusi, padoTa CUJIbl, HEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, ChJjla TSKECTH, CHJla YNPYrOCTH, CWJIA TPEHUS, MOIIHOCTB,
DHEpPrusi B3auMOJCHCTBUSA Tena C¢ 3emiéil BOMM3M €€ TMOBEPXHOCTH,
SHeprusi ynpyrou pgedopmaiuu MPYKHUHbI, KOJWYECTBO TEIUIOTHI,
abcoroTHasl TemIieparypa Tejia, padoTa B TEpMOJMHAMUKE, BHYTPECHHSIS
SHEpPrusi MJEATbHOT0 OJHOATOMHOrO rasa, pabdoTa HJealbHOro Tasa,
OTHOCHUTENbHAs BIAKHOCTh Bo3ayxa, KIIJ waoeanbHOTO TEIIOBOrO
JBUTATENs; SJIEKTPUYECKOE T0JIE, HAPSIKEHHOCTD SJIEKTPUYECKOTO MOJIA,
HanpsDKEHHOCTh MOJISI TOYEYHOIO 3apsijia WIM 3apsHKEHHOTO Iapa B
BAKYyME W B JUAJIEKTPHUKE, MNOTEHIHMAT 3JIEKTPOCTATUYECKOTO TOJIA,
Pa3HOCTh  NMOTEHUMAIOB, JJIEKTPOJABIXKYLIas CWiIa, CWila TOKa,
HanpsDKEHUWE, MOIIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHUBIIEHUE YYacTKa LENU C MOCJIEAOBATEIbHBIM H
MapajuieJIbHBIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUS AJEKTPUUECKOTO TOJIS
KOHJIEHCATOPa;

OOBSICHAT  OCOOCHHOCTH  MpOTEKaHWs]  (U3UYECKUX  SIBJICHUIA:
MEXAaHMYECKOE JIBUKEHHE, TEIUIOBOE JIBH)KEHHE 4YAaCTHI] BELIECTBA,
TEMJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHHE, MU y3Hsl, HCTIapeHuE,
KHUIIEHHE U KOHAEHCAalWs, IUTABJICHUE Y KPUCTAUIM3alsl, HAlIPaBJIEHHOCTh
TEIUIONEPENayH, JIEKTPU3aAUs TEN, IKBUNOTCHIIMATILHOCTh OBEPXHOCTH
3apsIKEHHOTO IIPOBOJIHUKA,;

MIPOBOJINTH MCCIICOBAHKUE 3aBUCUMOCTH OTHOM (PM3UIECKON BETUIUHBI OT
JPYroM C  HCIOJIb30BAaHUEM  IPSIMBIX HU3MEPEHUM, NOpPU ITOM
KOHCTPYHpPOBaTh YCTAaHOBKY, (DMKCUPOBATh pPE3YyIbTaThl MOJY4YCHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHAE TpadukoB c ydérom



a0COJIIOTHBIX MOTPEIIHOCTEH N3MEPEHU, 1eJIaTh BEIBOBI [0 pe3ybTaTam
UCCJIEIOBAHMS;

NPOBOJIUTH KOCBEHHBIE HM3MEPEHHUsl (PU3MUECKMX BEIWYHUH, MPU ITOM
BbIOMpATh ONTUMAIILHBIM METOJl U3MEPEHHsI, OLEHUBATh a0COJIIOTHBIE U
OTHOCUTEJbHBIE MOTPEMIHOCTU NPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO IPOBEPKE NPENI0KEHHOM TUIIOTE3bI: INITAHUPOBATh
IKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATILHYIO YCTaHOBKY, aHATM3UPOBATh
MOJIyYCHHBIE PE3YyNbTAaThl U J€NaTh BBIBOJ O CTaTyce MPENJIOKEHHOU
TUIOTE3BI;

co0roaTh npasuia 0€30MacHOro Tpy/a IpU NPOBEAECHUN UCCIECA0BaHUN
B paMKax y4yeOHOrO OKCIEPUMEHTa, MPaKTUKyMa M  y4eOHO-
UCCIIEIOBATENbCKOM U NPOEKTHOM JEATEIbHOCTH € MCIOJIb30BAHUEM
U3MEPUTENBbHBIX YCTPOUCTB U JaDOPAaTOPHOTO 000PYy10BaHNUS;

pemarh pacu€THble 3aJaud C SIBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
($u3NUecKON MOJENbI0: HA OCHOBAHWHU aHAJIM3a YCJIOBUS 00OCHOBBIBAThH
BbIOOp (u3Mueckoi MoOJIeNM, OTBEYarolmlel TpeOOoBaHUSAM 3ajaud,
OPUMEHATh  (POPMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
bu3nuecKkux TEOpUd MPU MCIOJIb30BAHUM MATEMaTHYEeCKUX METOJ0B
pelieHus 3a1a4, IPOBOUThH PACYETHl HA OCHOBAHUM UMEIOIIMXCS JJaHHBIX,
aHAJIM3UPOBATh PE3YNbTAThl M KOPPEKTHUPOBATh METOJAbl PELICHUS C
Y4ETOM IOJIyYEHHBIX PE3YIIbTATOB;

pelath KaueCTBEHHbIE 3a/layd, TpeOyIoUMe NPUMEHEHUs 3HaHWM u3
pa3HBIX pa3/enoB Kypca PU3MKH, a TAKKE MHTErPalliy 3HAHUM U3 JPYruX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LENOYKY pacCyKIEHUI ¢ OMOPOI Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pU3NYECcKUe SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA Ui OOBSCHEHHS OCHOBHBIX
MPUHIUIOB pabOThl U3MEPUTENILHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MPOLIECCOB;

NPUBOJAUTH TPUMEPHl BKJIAZAa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
GU3NKOB B pa3BUTHE HAyKd, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATH U OLIEHUBATDH MOCIEICTBUS OBITOBOM U TPOU3BOACTBEHHO M
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW C (DM3UYECKMMHU TpoIieccamMu, ¢
MO3UIIMI SKOJIOTUYECKOM 0€301acHOCTH, IPEICTABIICHUH O pallMOHATLHOM
IPUPOIONOIL30BaHUH, a TAKKE PA3yMHOM HMCIOJIb30BaHUU JOCTH)KCHUN
HAyKH W TEXHOJOTHMH Uil JaJbHEHIIEro pa3BUTUSA YEIOBEYECKOTO
00I11eCTBA;



NPUMEHSTh Pa3IMuHbIe CIOCOOBI paboThl ¢ uHpOpMaIHen PU3nIecKoro
COJCpXaHUA C UCIOJIb30BAaHHEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUH, MPU ITOM HCIOJB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUU I TOUCKA, MepepaboTKu U NpEeAbsIBICHUS Y4eOHOU U
HAYYHO-TIOMYJIIPHOM MH(OpMAIMU, CTPYKTYPUPOBAHUS U UHTEPIPETALUN
uH(pOpMaIMK, TOJYYEHHOM W3 pPa3IMYHbIX HUCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  MOJy4yaeMyl0  HMHPOpMAIMI0O U OLEHHBaTh €€
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HA OCHOBE
aHaM3a UCTOYHHUKA UH(OpMaIHH;

POSIBIISATH OpTaHU3aLMOHHbIE U NO3HABATENbHbBIC YMEHUS
CaMOCTOSITENIBHOTO ~ NPUOOpETEeHUs] HOBBIX 3HAHUM B  Ipouecce
BBIIIOJIHEHUS IPOEKTHBIX U y4EOHO-UCCIIEI0BATENbCKUX paldoT;

paboTare B TPyNIE C HUCIOJIHEHUEM pA3JIUYHBIX COLMAIbHBIX POJIEH,
IUIaHUPOBATh Pa0OTY IPYIIIbl, PALMOHAIBHO PACTIPEAEIATh 1€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalUsX, aJlcKBaTHO OLICHWBATh BKJIAJ KaXIOTO M3
YYaCTHUKOB TPYIIIbI B PELICHUE PACCMAaTpUBAEMOM IPOOJIEMBI;
NPOSIBIISITH MOTUBALMIO K OyayIiel npo¢ecCUOHANBHOM IEATENbHOCTH MO
CHEMUATLHOCTAM (PU3UKO-TEXHUUYECKOTO PO uis.

K xonmy oOyuenust B 11 Kaacce mpenMETHBIC PE3yNbTaThl HAa YrIyOJIEHHOM

YPOBHE JIOJDKHBI OTpaXkaTh CHPOPMHUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHUI:

NOHUMATh pPOJIb (QU3MKK B IKOHOMHYECKOW, TEXHOJIOTMYECKOH,
COIMAILHON 1 ATHUECKOH cepax JesITeNLHOCTH YEI0BEKa, POJIb U MECTO
(GU3UKH B COBPEMEHHON HAaydYHOW KapTHHE MHpA, POJh aCTPOHOMHH B
NPAKTHYECKOW JIeATeTbHOCTH UEJOBEKAa ¢ JajbHEHIIEeM HaydHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHHE OMHUCATELHOM, CUCTEMAaTHU3UPYIOIIEH,
OOBSICHUTEILHONW ¥ TMPOTHOCTUYECKOW (DYHKIUI (PU3UIECKON Teopuu —
ANEKTPOMHAMUKH, CIICIHAIbHOM TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOM
bu3uku, poib GU3NIECKON TeOpUu B (DOPMUPOBAHUU MPEICTABICHUHN O
busnuecKoi KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUpPa B 00IIIEM
pSLy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;
pa3nuyath YCIOBUS TPHUMEHUMOCTH MoOJenell ¢U3UYecKux Tel U
MpPOLECCOB (SIBJICHUI): OJHOPOJHOE DIJIEKTPUUECKOE U OJHOPOJTHOE
MardiTHOE IOJIs, TApMOHUYECKHE KOJIeOaH!sI, MaTeMaTHUYECKUN MasTHUK,
UJCAIbHBIM NPYKUHHBIA MAasTHHUK, FTAPMOHHUYECKUE BOJIHBI, WUJCAIbHBIN
KoJieOaTeNbHBIN KOHTYP, TOHKAS JIMH3a, MOJIeJICH aToMa, aTOMHOTO s/Ipa U
KBaHTOBOW MOJIEH CBETA;

paziuuark yciaoBusl (TpaHMIlbl, 00JACTH) MPUMEHUMOCTU (PUINMUECKUX
3aKOHOB, TIOHMMaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BaHMS YACTHBIX 3aKOHOB;



AHAJIM3UPOBATH U OOBSICHATH DJIEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS W 3aKOHBI DJEKTPOJWHAMUKHA U
CIIEUUAIbHOM  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXPAHEHUS
DIIEKTPUYECKOrO  3apsina, cwia Awmnepa, cwia JlopeHna, 3akoH
DIIEKTPOMAarHUTHOM  MHAyKUMM, npasuino Jlenma, cBsazp  DO/IC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM LEMU CO CKOPOCTBHIO
U3MEHEHHS  CWJIbl  TOKAa,  IOCTyJarbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEIBHOCTH DUHIITEHHA);

AHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE POLIECCHI U SIBJICHUSI, UCIIOJIb3YsI
MOJIO)KEHUSI ~ KBaHTOBOW  ¢u3uku  (ypaBHeHHME  DUHINTEHHA IS
doToapdexra, mnepBbIi U BTOpPOMl mocTyaarsl bopa, mnpuHIMI
COOTHOILEHUs] HeompeaenéHHocTed I'elizeHOepra, 3aKOHbI COXPaHEHMS
3apsiI0OBOTO M MacCOBOTO YMCEN U SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmana);

ONUCHIBaTh (U3UUECKUE MPOLECCHl U SIBICHHUS, UCIOJb3YS BEIMYUHBI:
HaNPsKEHHOCTH JIEKTPUYECKOTO MOJIS, HOTEHIUAN AJIEKTPOCTATUIECKOTO
NoJIsl, Pa3HOCTh NOTEHIMAIOB, JJIEKTPOJABWKYIIAS CWIA, WHIYKUIUS
MarHMTHOT'O TOJIi, MarHUTHBIA MOTOK, cuia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJIBMKYIIAsl CHJla CAMOMHAYKLMHU, DHEPTHS MAarHUTHOTO MOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJbC, TMOJHAs SHEPTHUs,
SHEpPrusi MOKOs CBOOOJHON YacTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA,
MacCOBO€ YHCJIO U 3apsijl SApa, SHEPTHS CBA3U APa;

OOBSICHATH  OCOOEHHOCTH  MNpOTEKaHWs]  (PU3MYECKUX  SIBJICHUI:
AIIEKTPOMArHUTHAS MHIYKIUS, CAMOUHAYKIINS, pE30HAHC, HHTEP hepeHIINsS
BOJH, JU(pakuus, AUCIEPCHUs, IMOJHOE€ BHYTPEHHEE OTpaKEHUE,
doToanektpuueckuii 3dpdexr (portorddekr), ampda- u Oera-pacnaabl
aep, raMma-u3iaydeHue sijaep, (pUu3ndeckue MPUHLMUIBI CHEKTPaIbHOTO
aHaim3a ¥ paboThI Jla3epa;

ONPEAEISATh HANpPaBJICHUE HWHIYKIIMM MAarHUTHOTO IOJISi MPOBOJHHUKA C
TOKOM, CWJIbl AMmIiepa u cuibl JIopeHna;

CTPOUTH U300paKEeHHE, CO3/1aBAEMOE IJIOCKUM 3EPKAJIOM, TOHKOH JIMH301,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHUE MOHATHS, TEOPUHU H
3aKOHBI JUIA aHaldW3a W OOBSCHEHWS (U3UYECKUX IMPOIIECCOB,
MPOUCXOJAIIMX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTATAKTUYECKON
cpene; IBIKEHUS HEOCCHBIX TeJ, BOJIIOIMH 3BE31 U BeeneHnHoi;
OPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHUN, MpPHU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBAaTh pE3yIbTaThl IMOJYYEHHON 3aBHUCUMOCTH



¢u3nyeckux BEIMYMH B BUAE TpadukoB C yd€roM aOCONIOTHBIX
MOTPEIIHOCTEN  M3MEPEHWM, [IeNlaTh  BBIBOABI 1O  pe3yJbTaraM
UCCJIEIOBAHMS;

OPOBOJIUTH KOCBEHHbBIE HM3MEPEHHUs (PU3UUECKMX BEIWYHUH, MPU ITOM
BbIOMpATh ONTUMAIBHBIM METOJl U3MEPEHHS, OLEHUBATh a0COJIOTHBIE U
OTHOCHTEJbHBIE MOTPEMIHOCTU NPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO IPOBEPKE MPEMJIOKEHHON TUIIOTE3BI: IIIAHUPOBATh
IKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATILHYIO YCTaHOBKY, aHATM3UPOBATh
NIOJIyYCHHBIE PE3YyNbTAaThl U J€NaTh BBIBOJ O CTaTyce IPENJIOKEHHOU
TUIOTE3BI;

ONMCHIBATh METO/IbI MTOJYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
co0oaTh npaBuia 0€30MacHOro Tpy/a MPpU NPOBEACHUN UCCIEA0BaHUN
B paMKax y4yeOHOrO OKCIIEPUMEHTa, IMpaKkTUKymMa U  Yy4eOHO-
UCCIIEIOBATENbCKOM M MPOEKTHOM JEATENbHOCTH € HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHUS;

pemarb pacu€THblE 3aJaud C SIBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
¢u3nuecKkoil MOJENblO: HAa OCHOBAHMM aHalIM3a YCIOBUA BBIOMpATh
busnueckue MoOJENM, OTBEYAIOUe TPeOOBAHUAM 3aJaud, NPUMEHSThH
(bopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3UUECKUX TEOPUId
OpU  MCIOJIb30BAaHUM MaTeMaTHUYEeCKUX METOJI0OB pEIeHUs 3ajad,
NPOBOJUTH PACUETHl HA OCHOBAHUU UMEIOIIUXCS JIaHHBIX, aHATM3UPOBATh
pEe3yNbTaThl U KOPPEKTUPOBATh METOAbI PEIICHUSI C YYETOM MOJTy4EHHBIX
pEe3yIbTaTOB;

pelars KayeCTBEHHBIE 3a/Jaud, TPeOYIolMe MPUMEHEHHs] 3HAHUU W3
pa3HBIX pa3/eNoB Kypca PU3MKH, a TAKKE MHTErPALliK 3HAHUWM U3 APYruX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY pacCyKIEHUI C OMTOPOI HA U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pU3NYeCcKue SIBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJIsI OOBACHEHHS OCHOBHBIX
MPUHIUIOB pabOThl U3MEPUTENILHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MPOLIECCOB;

NPUBOJAUTH TMPUMEPHI BKJIAAa POCCHUCKUX M 3apyOekKHBIX YUEHBIX-
GU3NKOB B pa3BUTHE HAyKd, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

aHAJIM3UPOBATH U OLICHUBATh MOCIEICTBUS OBITOBOM U MTPOU3BOACTBEHHO N
NESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (U3MUECKUMHU TPOLIECCaMH, C
MO3UITNH AKOJIOTHIECKOU 0€30TIaCHOCTH, TIPEACTABICHHUH O PAIIMOHATILHOM
IPUPOONOIH30BAHUH, a TAKKE PA3yMHOM HCIOJIb30BAHUH JIOCTHKCHHMA



HAyKM W TEXHOJOTHH Uil JAJIBHEUIIEro pa3BUTUSA YEIOBEYECKOTO
00I1IeCTBa;

NPUMEHSTh pa3IMuHbIe CIOCOOBI paboThl ¢ MHpOpMaIuen GU3NIECKOro
COJepaHUA C UCIOJIb30BAaHHEM COBPEMEHHBIX HMH()POPMAIIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIOJB30BaTh COBPEMEHHBbIE MH(POPMALMOHHbBIE
TEXHOJIOTUU I TOUCKA, MepepaboTKu U MPEAbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHOM HH(OPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIIH
UH(POpMAIIUK, TOJY4YEHHOM M3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  MOJydyaeMyl0  HMHPOpMAIMI0O U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK ¥ HA OCHOBE
aHaM3a UCTOYHUKA UH(OopMaInu;

IPOSIBIIATD OpraHM3allMOHHbIE W [I03HABATENIbHBIE  YMEHHS
CaMOCTOSATENbHOTO0  MPUOOpETeHHsT HOBBIX 3HAaHUM B  MpolEecce
BBITIOJTHEHUS TPOEKTHBIX U Y4EOHO-UCCIeI0BATENHCKUX PadoT;

paboTaTh B TPYyNIE C HKCIOJIHEHHEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATH PA0OTY IPYIIIBI, PAIMOHATBHO PaCTIPEIENATh AeITeNHLHOCTD
B HECTAHAAPTHBIX CHUTYyaIUSX, aJ€KBAaTHO OIICHWBATh BKJAJl KKIAOTO U3
Y4aCTHUKOB TPYIIIBI B PEIICHUE PacCMaTPUBAEMOU MPOOIIEMBI;
IPOSIBJIATH MOTUBAIIHIO K OyayIielt mpodeccrHoHaILHON AeITeTbHOCTH IO
CHEIHUATBHOCTAM (PU3UKO-TEXHUIECKOTO MPODHUIIA.
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11 KJIACC

HanMeHoBaHue pa3ieJioB U TeM

KoanyecTrBo yacos

JuieKTpoHHBbIE (LU poBHIE)

Ne i/ Konrpoabubie
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE pPeCcypchbl
padoThI
Paznea 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 MarnutHoe noine 14 https://m.edsoo.ru/7f41c97¢
bu6morexa [IOK
1.2 ONEKTPOMArHHTHAA HHIYKIA 13 ! https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bub6mnoreka [IOK
2.1 Mexanuueckne KojaeOaHus 10 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
2.2 DeKTpOMarHuTHbIE KoieOaHus 15 https://m.edsoo.ru/7f41c97¢
MexaHu4ecKue U JIeKTPOMAarHUTHBIE Bubmorexa HOK
2.3 10 1 https://m.edso0.ru/7f41c97¢c
BOJIHBI
bu6mmoTteka [IOK
2.4 Onruka 25 1 https://m.edso0.ru/7f41c97c
Uroro no pazneny 60
Paznea 3. OCHOBBI CHELIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
bub6mmoreka [IOK
31 Ocrossl CTO 5 1 https://m.edsoo.ru/7f41c97c
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Hroro no paszneny 5
Pa3znea 4. KBAHTOBAS ®U3UKA
bu6naunoreka [JOK
4.1 KopmyckynsipHO-BOIHOBOI Tyain3m 15 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
4.2 ®du3uka atoma 5 https://m.edso0.ru/7f41c97¢
dwu3rKa aTOMHOTO SIIpa U dJIEMEHTAPHBIX bubmiorexa LIOK
4.3 S5 https:/m.edsoo.ru/7f41c97c
YaCTHIL
Hroro no pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJIeMEHThI aCTPOHOMUHU U aCTPOPU3NKU 12 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 12
Paznen 6. PUSUYECKHA ITPAKTUKYM
N bu6mmoreka [IOK
61 DuiHieciitit MpaKTHiyM 16 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzamnus u 0000IeHIE
71 MPEIMETHOTO COJICPIKAHUS U OTBITA 15
' JeSITEIIbHOCTH, TIPUOOPETEHHOTO MTPU
n3ydeHnu kypca ¢usukua 10 — 11 xraccos
Hroro no pazneny 15
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PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170







IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka KonTpoJabHbie p
n/n Bcero o0pa3oBareJibHbIE
patdoThI
pecypchl
bu6moTteka [IOK

dusnka — JJaMEHTAJIbHAS HA 0

1 oy via 1 https://m.edso00.ru/7f41bf72
pUpPoJIE
DKCIIEpUMEHT M TEOPHS B IIPOIECCE MO3HAHUS bubmuoreka [IOK

2 npupo/sl. HabmoeHue u sKCrepuMeHT B 1 https://m.edsoo.ru/7f41bf72
buznke
Hay4Hblii METOJI MO3HAHHUS U METOIBI bu6mmorexa [IOK

3 . 1 https://m.edso0.ru/7f41bf72
uccrieoBaHus PU3NUYECKUX SIBICHHU I

bu6moreka [IOK

4 CrocoObl u3MepeHus: Pu3NUECKUX BETUUNH 1 https://m.edso00.ru/7f41bf72
AGCOIOTHAS ¥ OTHOCHUTENIbHAS HOTPEIHOCTH Brbmmorexa LIOK

S N 1 https://m.edso0.ru/7f41bf72
M3MEpEeHUN (PU3NICCKIX BEIUIUH
MonenupoBanue B ¢pusuke. Poias u mecto bubnuoreka [IOK

6 ¢usuku B GopMHPOBAHUYU COBPEMEHHOMN 1 https://m.edsoo.ru/7f41bf72
HAyJYHOUM KapTUHBI MHUPA, B TPAKTUYCCKOU
JESTELHOCTH JIFOICH
Mexannueckoe npmxenue. Cucrema oTcuerta. bubnmnorexa [IOK

7 OTHOCHTEIBHOCTh MEXaHNYECKOTO IBUIKEHHUSL. 1 https://m.edso0.ru/7f410bf72

[psimast u oOpaTHas 3a1a4l MEXaHUKA
*(ucnetuepckue caykObl adpoONOPTOB, K/ 1,
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ciyx0sb1 112, ....)

Panuyc-Bekrop MaTrepuanbHOU TOUKH, €T0
IIPOEKIMH HAa OCU KOOpAUHAT. Tpaekropus.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

8
[Tepememenune. CkopocTh. VX mpoekinu Ha
OCH KOOpJIHHAT
PaBHOMEpHOE TPsAMOIMHEHHOE IBUKEHUE. bubnuoreka [IOK

9 I'paduyeckoe omnMcaHue paBHOMEPHOTO https://m.edsoo.ru/7f41bf72
OPSMOJIMHEHHOTO ABHIKEHUS
Cro’keHHe MEPEMEIIEHUH U CKOPOCTEH. bubmiorexa LIOK

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

eleHue 3a71a4

HepaBHoMepHOe nBukeHne. MrHOBEHHas bubnuoreka LIOK

11 ckopocTh. Yckopenue. IIpsamonuneiinoe https://m.edsoo.ru/7f41bf72
JBYOKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
['paduueckoe onucanue MPSMOIMHEHHOTO bubmiorexa LIOK

12 https://m.edsoo.ru/7f41bf72
JBUKECHHUSI C TTIOCTOSIHHBIM YCKOPEHUEM
CBobOoHOe ajienne. YCKOpeHue CBOOOIHOTO bu6moteka [IOK

13 I1a/IeHus. 3aBUCHMOCTD KOOPIMHAT, CKOPOCTH, https://m.edsoo.ru/7f410bf72
YCKOPEHHSI OT BpEMEHHU U UX TpaduKu
JBMoKeHHUE Tena, GPOIEHHOTO MO YIJIOM K bubmorera LIOK

14 https://m.edsoo.ru/7f41bf72
TOPU30HTY
KpuBonuneitHoe nBuxenue. J[rxenue no bubnuoreka LIOK

15 OKPYXHOCTH. YTJIOBasi U TUHEHHAs CKOPOCTb. https://m.edsoo.ru/7f41bf72
[Tepuox u wacrora. LleHTpocTpeMuTenbHOE U
MOJIHOE YCKOPCHHE

bub6mmoreka [IOK
16 KontponwsHas padora no teme "Kunematuka" https://m.edso00.ru/7f41bf72
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Ilepssb1it 3akoH Herorona. Muepuunanbabie
cucTemsl orcuéra. [IpuHumnn

bu6auoreka [IOK
https://m.edsoo.ru/7f41bf72

17
oTHocHuTeNbHOCTH ['anunes. HennepuuanbHbie
CHUCTEMBI OTCUETA
Cuna. PaBHonelicTByromas cuiia. Bropoii bubnuorexa [IOK

18 3akoH Hprotona. Macca https://m.edsoo.ru/7f41bf72
*(I'py3ornepeBo3KkH, KpaHOBIMKU, OTIEPATOPHI
nuQTOB, TaTFHOOOUIIMKH, TATAYH. ...)

19 Bsanmoneiicteue Ten. Tpetnii 3akoH brbmorexa LIOK
HifoTona https://m.edsoo.ru/7f41bf72

20 [IpuHIME CyTepno3uLuK cul. Pemenune 3amau Brbmmorexa LIOK
Ha NIpUMeHeHHe 3akoHoB HEoToHa https://m.edsoo.ru/7f41bf72
3aKOH BCEMHUPHOTO TATOTCHUSL. bubnuorexa [IOK

21 OKBUBAJIEHTHOCTb IPaBUTALIMOHHOMN 1 https://m.edsoo.ru/7f41bf72
MHEPTHOI Macchl
CuJta TSDKECTU M YCKOPEHHE CBOOOIHOTO Brbmmorexa LIOK

22 https://m.edsoo.ru/7f41bf72
najgeHus
JIBr>keHne HEOECHBIX TEJ U UX bubnuorexa [IOK

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas https://m.edsoo.ru/7f41bf72
KOCMHYecKasi CKopocTh. 3akoHbl Kemepa

bu6aunoreka [JOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/7f41bf72
Cuna tpenust. [Ipupoaa u BUIbI CUIT TPEHU S bubnuorexa [IOK

25 JIBUKEHHE B )KUIKOCTH U Ta3e ¢ y4ETOM CHIIbI https://m.edsoo.ru/7f41bf72
COIIPOTHUBIICHUS CPE/IbI

26 JaBnenue. 'mapocTaTuyeckoe 1aBJICHUE. bubnuotexa LIOK
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Cuna Apxumena
*(IlnaBanue cymoB)

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

AbcoioTHO TBepaoe teno. [loctynatensHoe u

bu6mmoreka [IOK

21 https://m.eds0o.ru/7f41bf72
BpallaTeIbHOE JIBMKEHUE TBEPJIOTO Teja
MOMEHT cuJIBl OTHOCUTENIBHO OCH BPAICHHUS. bubnuotexa LIOK

28 [Tneyo cubl https://m.edsoo.ru/7f41bf72
*(MacTtep-HaKIaI4iuK B OO0 OTpacin)
CrnoxeHnue cuil, NpUI0KEHHBIX K TBEPIOMY bubmuoreka [IOK

29 texy. LleHTp TspKecTH Tena. YCnoBus https://m.edsoo.ru/7f41bf72
paBHOBECHsI TBEpAOTO Tena. Buspl paBHOBecus

bu6mmoreka [IOK

30 Pemenue 3amau https://m.edsoo.ru/7f41bf72
KoHTposbHas pa6oTa no Teme "JluHaMuKa. brbmiorexa LIOK

31 C " https://m.edso0.ru/7f41bf72

TaTHKA TBEPJOTO Tela

Nmnynsc MaTepuanbHOM TOUYKH, CUCTEMBI bubmuotexa LIOK

3 MaTepHalbHBIX Todek. LIeHTp Mace chcTeMbl https://m.edsoo.ru/7f41bf72
MaTepHABHBIX TOYEK. Teopema O JIBMKEHUU
[EHTpPa Macc
Wmnynbe cuibl M ©3MEHEHUE UMITYIIbCa Tefa. bubnuoreka LIOK

33 3aKOH COXpaHEHHsI UMITyIbca. PeakTuBHOE https:/m.edsoo.ru/7f41bf72
JBUKEHHE
MOMEHT UMITYIIbCa MAaTEPUAIBHON TOYKH. bubmuotexa LIOK

34 IIpeacTaBaeHne O COXpaHEHUHM MOMEHTA https/m.edsoo.ru/7f41bf72
MMITYJbCa B IIEHTPATLHBIX TOJISIX
*(Cnyxanme 3aBona «IIporpeccy)

35 Pemenue 3anau bu6imoreka [IOK
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PaboTa cuiel Ha MaJIoOM U Ha KOHEYHOM

bu6mmoreka [IOK

36 nepememiennu. ['paduueckoe MpeacTaBiIeHne https://m.edsoo.ru/7f41bf72
paboThI cUJIbl. MOIIHOCTD CHJIBI
Kunernueckas sneprus. Teopema 00 bubmmnorexa LIOK

37 W3MEHEHUH KHHETUYECKOH SHEPTUU https:/m.edsoo.ru/7f41bf72
MaTepHaATbHOU TOUKU
[ToTeHIIMaIbHBIC U HETTOTCHIIMAIBHBIC CHITBI. bubmuoteka [IOK

38 [Torenmnuaneuas sueprus. Bropas https://m.edsoo.ru/7f41bf72
KOCMHYECKasi CKOPOCTh
TpeTbst KocMuyeckasi ckopocTb. CBsi3b pabOThI bubnuoreka LIOK

39 HEMOTEHIIMATBHBIX CHJI C H3MEHEHUEM https://m.edsoo.ru/7f41bf72
MEXaHUUYECKOM IHEPTHH CHCTEMBI Tell. 3aKOH
COXpaHEHU ST MEXaHUYECKOW DHEPTUU
Ynpyrue u Heynpyrue CTOIKHOBEHHUS. bubmuoreka [IOK

40 VYpasuenue bepuymnm Ui uacanbHON https://m.edsoo.ru/7f41bf72
KHJIKOCTH
*(Cucrema XKKX)

m KonTtponsHas paboTa 1o teme "3aKkoHbl Et?[ii?rﬁizzifﬁgfﬂbfn
COXpaHEHMS B MEXaHHUKE" — '
Pa3ButHe npencraBiaeHuil 0 npupoie bubnmuoreka [IOK
ternotsl. OcHoBHBIE MoJ0keHus MKT. https://m.edsoo.ru/7f41bf72

42 Huddysus. bpoyHoBcKkoe ABHMXeHUE
*(TexHOMOTH JETKOW M TSHKEIIOM
MIPOMBIIIUIEHHOCTH, METAJUTYPTHSI)

43 CTpoenue ra3000pa3HbIX, KHIKAX U TBEPIBIX bubmiorexa [IOK

TeJl. XapakTep ABUKEHUS U B3aUMOJICHCTBUSA

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

Macca u pa3mepbl MOJIEKYN (ATOMOB).

bu6mmoreka [IOK

44 KommuecTBo BemecTa. IlocTossHHas https://m.edsoo.ru/7f41bf72
ABoraapo
Temmneparypa. Temnosoe pasHoBecue. Illkana brbmmorexa LIOK
45 https://m.edsoo.ru/7f41bf72
enbcus
bu6mmoreka [IOK
46 Pemenue 3agau https://m.edsoo.ru/7f41bf72
bu6mmoTeka [IOK
47 WneanbHpii ras. ['a3oBbie 3aKOHBI https://m.edso00.ru/7f41bf72
VYpaBuenue MenieneeBa-Knanelipona. bubnmnorexa [IOK
48 Pemenue 3anau https://m.edsoo.ru/7f41bf72
*(Cnyxaupe ra3oBbIX NPEAIPUSITHI)
bubmmoteka [IOK
49 AbGcomoTHas Temriepatypa. 3akoH [lansToHa https://m.edso00.ru/7f41bf72
M3omporiecchl B UICaTbHOM Tase ¢ brbmmorexa LIOK
50 https://m.edso0.ru/7f41bf72
ITIOCTOAHHBIM KOJINYCCTBOM BCIICCTBA
I'paduueckoe MpeacTaBIeHHE H30MPOLIECCOB: brbmnorexa LHOK
ol https:/m.edso0.ru/7f41bf72
M30TepMa, U30X0pa, u300apa
bu6mmoTeka [IOK
52 Ocuosroe ypasaenne MKT https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
53 Pemenne 3anau https://m.edso0.ru/7f41bf72
54 CBs13b a0COIIOTHOM TeMIepaTyphl bubnuorexa [IOK
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TepMOHHHaMquCKOﬁ CHUCTCMBI CO CpCI[HGfI
KMHETHUYECKOU BHCPFI/Ieﬁ MOCTYIATCIIbHOTO
TEIJIOBOr0 JIBUXKEHUS €€ YaCTHI]

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

O0001EeHre 1 cucTeMaTH3aIlis 3HaHUH 110

bu6mmoreka [IOK

55 :
reme "OchoBsl MKT" https://m.edsoo.ru/7f41bf72
KoutponsHas pabora no treme "OCHOBBI brbmorexa LIOK

56 " https://m.edsoo.ru/7f41bf72
MKT
TepmoauHaMuueckas cucrema. 3ajaHue bubnuoreka LIOK
BHEUHUX ycinoBuid anst TJI cuctemsl. https://m.edsoo.ru/7f41bf72

57 Buemmue v BHYTpeHHUE MTapaMeTphl.
[Tapamerpsrr T]] cuctemsl Kak cpeaHue
3HAYEHHUsI BEJIMYMH, OMMMCHIBAIONMX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. bubmuotexa LIOK

58 Camonpou3BosibHas penakcanus TJI cucreMbl https://m.edsoo.ru/7f41bf72
K TEIJIOBOMY PaBHOBECHUIO
Moiens HeanbHOrO ra3a B TEPMOJANHAMUKE. bu6mmorexa [IOK

59 y " https://m.edsoo.ru/7f41bf72

CJIOBUSI IPUMEHUMOCTH 3TOU MOJIEIH

60 Vpasuenue Menneneesa-Knaneiipona u Bubmiorera LIOK
BBIPAKEHIE JUTs BHYTPCHHEH DHEPTHH https://m.edsoo.ru/7f41bf72
Beipaxenue st BHyTpEHHEW SHEpTruu bubnmuoreka [IOK

61 OJIHOATOMHOTO UACaJIbHOIO Ta3a. https://m.edsoo.ru/7f41bf72
KBasucratuueckue v HECTaTUYECKHE
MPOIIECChI

62 DieMeHTapHas padoTa B TEPMOIMHAMUKE. But6moreka LIOK

Brruncnenue paboTsl o rpaduky mpoiecca

https://m.edsoo.ru/7f41bf72
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Ha pV-auarpamMme

Terutonepenaya kKak crocod U3MEHEHHUS

bu6mmoreka [IOK

63 BHYyTpeHHel sHepruu TJI cucteMsl 6e3 https:/m.edsoo.ru/7f41bf72
COBepILEHUsT pabOThI
bu6moreka [IOK
64 KoHBexkius, TemIonpoBoIHOCTb, U3TyICHHE https://m.edsoo.ru/7f41bf72
KonuuectBo TennoTel. TemnoéMkocTs Tena. bu6mmoreka [IOK
VaenbHas ¥ MOJIAPHAs TEMLIOEMKOCTH https://m.edsoo.ru/7f41bf72
65 BEIECTBA. YIeabHas TEIJI0Ta CrOpaHus
TOTLINBA
*(Crpourenn)
Pacuér KoJIM4YecTBa TEILIOTHI IPH bubmuorexa LIOK
66 https/m.eds00.ru/7f41bf72
TerIonepeaaye
TonsTHe 06 aymabaTHOM nponecce. IlepBrit brbmorexa LIOK
67 https://m.edso0.ru/7f41bf72
3aKOH TePMOIMHAMUKA
KonuuecTBo TemIoTsl U paboTa Kak Mephbl brbmmorexa LIOK
68 y https://m.eds00.ru/7f41bf72
M3MEHEHHUS BHYTpeHHel 3Heprun T/ cucremsl
Bropoii 3ak0H TEpMOIMHAMMKH IS bubnuoreka LIOK
69 PaBHOBECHBIX M HEPABHOBECHBIX [IPOLIECCOB. https://m.edsoo.ru/7f41bf72
HeoOpatuMocTh MPUPOIHBIX MIPOIIECCOB
bu6aunoreka [JOK
70 [TpuHuune! neficteus TeroBbix ManmH. KIT/T https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
71 Maxkcumansuoe 3Hadenue KIT. [uxn Kapuo https://m.edsoo.ru/7f41bf72
12 Pemenune 3amau bu6mmoTexka [IOK
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DKOJIOrHYeCKUEe acIeKThl HCIOIb30BaHU
TEIJIOBBIX IBUTAaTeaeH. TermnoBoe

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

3 3arpsi3HEHUE OKPYKAIOIIEH CpeIIb

*(DOxomorn)
bu6mmoreka [IOK

74 Pemenne 3agaq https://m.edsoo.ru/7f41bf72
OG6o0IeHre U CUCTeMAaTU3aLUs 3HAHUI 110 bubmuorexa LIOK

75 \ " https://m.edso0.ru/7f41bf72
teme "TepmoarHamuka. TerioBbie MalMHBI

26 KonTpombHas paboTa o TeMe BH6J_IHOTeKa HOK
"TepmoarHaMuKa. TerniaoBbie MAIMHBI" https//m.edso0.ru/741bf72
[TapooOpa3zoBaH¥ie 1 KOHCHCAITHUSI. bubnmmoreka [IOK

77 Vcnapenue ¥ KuIeHue. Y iebHas TemioTa https://m.edsoo.ru/7f41bf72
mapooOpa3oBaHUs
HacepiieHHbIe 1 HEHACHIIICHHBIE MTaphbl. bu6mmoreka [IOK
KauecTBeHHas 3aBHCUMOCTD IIJIOTHOCTH U https://m.edso0.ru/7f41bf72
JTABJICHU ST HACBHIIICHHOTO Mapa OT

78 TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIICHHOTO Mapa. 3aBUCUMOCTb
TEeMIepaTypsl KUTICHUSI OT IaBJICHUS B
KU JIKOCTH
BrnaxxnocTs Bo3ayxa. AOGcContoTHas U bubnuoreka LIOK

79 OTHOCHUTEIIbHAS BIAXKHOCTD https://m.edsoo.ru/7f41bf72
*(JIaGopaHTBI, My3€eiHbBIE pAOOTHUKH..)

bu6aunoreka [IOK
80 Pewenue 3anay https:/m.edsoo.ru/7f41bf72
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Teépnoe Teno. Kpucrammueckue u

bu6auoreka [IOK

81 aMopQHble Teaa. AHU30TPOIHS CBONCTB https://m.edsoo.ru/7f41bf72
KPUCTAIIIIOB
[InaBeHye ¥ KpUCTAIM3AK. Y eIbHAas bu6mmorexa [IOK

82 https://m.edso00.ru/7f41bf72
TeruioTa miasieHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u bubnmnorexa [IOK

83 ckatue. Cusur. Monyns [Onra. Ilpenen https://m.edsoo.ru/7f41bf72
yrpyrux aegopmanuit
TennoBoe pacumpeHue KuJIKOCTENH U TBEPABIX bubmuoreka [IOK

84 TeJ. AHTAPMOHU3M TEIJIOBBIX KOJICOAHUH https://m.edsoo.ru/7f41bf72
YaCTHI] BEILIECTBA
I[peobpa3zoBanue SHEPruu B (a30BbIX bu6mmorexa [IOK

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

bubmmoteka [IOK
86 YpaBHeHHE TEMIOBOrO Oananca https://m.eds00.ru/7f41bf72
bu6aunoreka [IOK

87 Pemenue 3anay https://m.eds00.ru/7f41bf72
IloBepxnocTHOE HaTspKeHME. KanuiuispHbie bubnuoreka LIOK

88 ABieHus. JlaBieHue oa HCKPUBIICHHON https://m.edsoo.ru/7f41bf72
MOBEPXHOCTHIO XKuAKOCTH. Dopmyna Jlanmaca
O06oO0mEeHne U CUCTEMATU3aIIUs 3HAHUH 110 bu6mmoreka [IOK

89 TeMe "ArperatHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/7f41bf72
da3oBbIe nepexoipl"”

90 KonTtponsHnas paboTa o teme "Arperarasie brbnmorexa [IOK

cocTosiHUA BemecTBa. Pa3oBble nepexoabl”

https://m.edsoo.ru/7f41bf72
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DJIeKTpU3aLus TeN U €€ MPOSBIICHUS.
Dnexkrpudeckuid 3apsa. [[Ba Buaa

bu6auoreka [IOK
https://m.edsoo.ru/7f41bf72

91 ANEKTPUIECKUX 3apsioB. [IpoBoaHMKH,
JMBJICKTPUKH U MTOJTYITPOBOHUKH
*(Mopnenbepbl 0J1XKIbI.. )
DeMeHTapHBIH JIEKTPUICCKUH 3apsil. 3aKoH brbmorexa LIOK

92 https://m.eds00.ru/7f41bf72
COXpaHEHUsI IIEKTPHUIECKOTO 3apsiia
Bsaumoseiicteue 3apsaaoB. Toueunbie 3apsibL. bu6mmorexa LIOK

93 https://m.edso0.ru/7f41bf72
3axoH Kynona

bubmmoreka [IOK

94 Pewenue 3anay https://m.edsoo.ru/7f41bf72
Dnekrpudeckoe none. Ero neiictBue Ha Bubsmorexa [IOK

95 https://m.edsoo.ru/7f41bf72
AIIEKTPUYECKUE 3aPsIIbI
Hanpspk€HHOCTD 3JIEKTPUUYECKOTO MOJISL. bubnuoreka [IOK

96 ITpoOHeIii 3apsn. JInHMY HATPSHKEHHOCTH https://m.edsoo.ru/7f41bf72
AeKTpr4eckoro mois. OTHOpOoAHOE
JIEKTPUYECKOE TOJIC
[ToTeHIIMAIEHOCTD 3JEKTPOCTATUIECKOTO brbmmorexa LIOK

97 https://m.eds00.ru/7f41bf72
moJis. Pa3HOCTh MOTEHIINAIOB M HAIPSHKEHHE
IlorenunanpHas 3HEprUs 3apsaa B bubmmnorexa LIOK

98 aneKTpocTaTudeckoM mnode. [lorennuan https://m.edsoo.ru/7f41bf72
AJIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTH TOJISL ¥ Pa3HOCTH brbmmorexa LIOK

9 https//m.eds00.ru/7f41bf72
MTOTCHITUAJIOB JIJIS 3JIEKTPOCTATUYECKOTO TTOJIS

100 [TpuHUIMT CYEPIO3UITUH SIECKTPUIECKUX bu6muoreka [IOK
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MoJIer
bu6mmoreka [IOK
101 Pemenne 3axaq https:/m.eds00.ru/7f41bf72
ITone Toyeunoro 3apsnaa. Ilojge paBHOMEPHO brbmmorexa LIOK
102 y https://m.edso0o.ru/7f41bf72
3apsHKeHHON cepbl
[Tosie paBHOMEPHO 3aPSHKEHHOTO 10 00BEMY bubnuorexa [IOK
103 mapa. Ilose paBHOMEPHO 3apsHKEHHON https://m.edsoo.ru/7f41bf72
0ECKOHEUHOH MIO0CKOCTH
[IpOBOIHUKHU B SIIEKTPOCTATHYECKOM HOJIE. Brbmmorexa LIOK
104 N https://m.eds00.ru/7f41bf72
CJIOBHE PABHOBECHS 3apS/IOB
105 JIMDIIEKTPUKH U TIOJYIPOBOJTHUKH B brbmorexa LIOK
TEKTPOCTATHYECKOM TIOJIE https://m.edsoo.ru/7f41bf72
Konpaencarop. D51eKTpo€MKOCTh bubnmnorexa [IOK
106 KOHJIEHCATOPa. DJIEKTPOEMKOCTD ILIOCKOTO https://m.edsoo.ru/7f41bf72
KOHJIEHCATOpa.
*(paOOTHUKU TOJTUIUHN )
bub6auoreka [IOK
107 I[MapamiensHOe COeIMHEHNE KOHIEHCATOPOB https://m.eds00.ru/7f41bf72
ITocneoBaTeIbHOE COENMHEHUE brbnmorera [IOK
108 https:/m.edso0.ru/7f41bf72
KOHJIEHCATOPOB
bu6aunoreka [IOK
109 | DHeprus 3apsKEHHOIO KOHICHCATOPa https://m.eds00.ru/7f41bf72
110 Pemenue 3amau bubmauoreka [IOK
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JIBr>keHUe 3apsSHKEHHOM YaCTUIIbI B

bu6mmoreka [IOK

111 https://m.edso0.ru/7f41bf72
OJIHOPOJTHOM 3JICKTPUYECKOM I10JIE
bu6mmoreka [IOK
112 Pemenue 3amau https://m.edso0.ru/7f41bf72
113 O0600wIeHNE U cCHCTEMaTH3alKs 3HAHUIT 110 bu6miorexa [IOK
Teme "DieKTpHUECKoe TIoNe" https://m.edsoo.ru/7f41bf72
KonTponbHas paboTa 1o TemMe Bu6moreka LIOK
114 "y " https://m.edsoo.ru/7f41bf72
JIEKTPUYECKOE IT0JIE
Cunatoka. [locTossHHBIN TOK. YCnoBUS bu6muorexka [IOK
115 CYILIECTBOBAHMUSI TIOCTOSIHHOTO https://m.edsoo.ru/7f41bf72
DIIEKTPHYECKOTO TOKA
bu6aunoreka [IOK
116 Ucrounuxu toxa. Hampspkenne n 3/1C https://m.edsoo.ru/7f41bf72
3axon OMa I y4acTKa LIEIIH. Bubmmorexa [IOK
117 3 https://m.edsoo.ru/7f41bf72
JIEKTPUYECKOE COIPOTHUBIICHHE
3aBHUCUMOCTH COITPOTHUBIICHHUS OJTHOPOTHOTO bu6mmoteka [IOK
118 MPOBOJIHUKA OT €0 JUTMHBI U TUIOMRAIN https://m.edsoo.ru/7f41bf72
MOTEPEYHOTO CCUCHHUSI
YienbHOE CONPOTUBIIEHKE BEILECTBA. Brbmmorexa LIOK
119 p https:/m.edsoo.ru/7f41bf72
ClICHKE 3a1a4
TocnenoBaTensHOE, NapaIeTbHOE, bu6miorexa IIOK
120 https://m.edso0.ru/7f41bf72

CMCIIaHHOC COCAUHCHUC ITPOBOIHHUKOB
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Pacuér pa3BeTBIEHHBIX DIEKTPUYECKUX

bu6mmoreka [IOK

121 :
weneii. Tpasuna Kupxroda https://m.edsoo.ru/7f41bf72
bu6moteka [IOK
122 Pemenne 3amaq https://m.edso0.ru/7f41bf72
PaGora anexkrpuueckoro Toka. 3akoH Jxoyms bu6moreka [IOK
123 —Jlenna https://m.edsoo.ru/7f41bf72
*(HxeHephl TEIJIOBBIX AIEKTPHICCKUX
prOOpoB)
bu6mmoreka [IOK
124 Pemenne 3amau https://m.edsoo0.ru/7f41bf72
MonmHocTh 31eKTprueckoro Toka. Temnopas but6mmorexa IIOK
125 https://m.edso0o.ru/7f41bf72
MOIIHOCTb, BBIENIsieMasi Ha Pe3UCTOPE
bu6aunoreka [IOK
126 Pemenne 3agaq https://m.edsoo.ru/7f41bf72
bubmauoreka [IOK
OJ1C v BHYTPECHHEE CONPOTHUBIICHUE
127 A P P https://m.edsoo.ru/7f41bf72
MCTOYHHKA TOKa
o o bu6mmoTeka [IOK
3axon Oma I OJTHOM (3aMKHYTOM
128 g 5 ( yroR) https://m.edsoo.ru/7f41bf72
ANEKTPUYECKON LeTn
bu6mmoreka [IOK
129 Pemenne 3anau https://m.edso0.ru/7f41bf72
bu6moteka [IOK
130 MOIHOCTh HCTOYHHUKA TOKA https://m.edso00.ru/7f41bf72
131 KopoTkoe 3aMbIkanue bubnmnorexa [IOK
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https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
132 KonpaencaTop B 11enu moCTOSSHHOTO TOKa https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
133 Pemenue 3agau https://m.edsoo.ru/7f41bf72
134 Pemenue 3amau mo teme "TIOCTOSHHBIH bu6mmorexa [IOK
SeKTpHIECKHiT TOK" https://m.edsoo.ru/7f41bf72
135 Pemenue 3amay o reme "TIocTOSHHBIN bubmorexa HOK
SIEKTpHYECKHit TOK" https://m.edsoo.ru/7f41bf72
Pemenue 3amad o teme "TIoCTOSIHHBIH Bubsmorexa [IOK
136 N https://m.eds00.ru/7f41bf72
AJICKTPUYECKAHN TOK
O600IeH e U CHCTeMAaTH3alUs 3HAHHIH 10 brbnmorera [IOK
137 . . . https://m.edso00.ru/7f41bf72
teMe "TIOCTOSIHHBIN IEKTPUYECKUN TOK
KonTponwsHas padota mo teme "TlocTossHHBIN brbnmorexa LIOK
138 . https://m.edso0.ru/7f41bf72
ANEKTPUIECCKUANA TOK
DJIeKTpuYecKasi TPOBOAMMOCTH PA3IUUHBIX bubnuorexa [IOK
139 BEILLECTB. DJIEKTPUUYECKUN TOK B METAIUIAX. https://m.edsoo.ru/7f41bf72
CBepXnpoBOAMMOCTD
DneKkTpUUYecKuii TOK B pacTBOpax U pacriaBax bu6moreka [IOK
140 3IEKTPOJIUTOB. 3akoHbl Dapanes st https://m.edsoo.ru/7f41bf72
AJIEKTPOJIH3a
*(Macrep 1o raJIbBaHOIUIAC THKH)
141 Onexrpruueckuil Tok B razax. Ilnazma bubmuotexa LIOK
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DnekTpruyecKuii TOK B Bakyyme. BakyymHbIe

bu6mmoreka [IOK

142 https://m.edso0.ru/7f41bf72

npuoOOpsI
bu6aunoreka [JOK

143 DJIEKTPUYECKUN TOK B TTOJYITPOBOIHHKAX https://m.edsoo.ru/7f41bf72
[MomynpoBOTHUKOBEIE TPUOOPHI bubnuorexa [IOK

144 *(MacTepa 1o peMOHTY https://m.edsoo.ru/7f41bf72
Tes1e(h)OHOB,KOMITBIOTEPOB. )
®dusnyeckuil mpakrukym no teme "Mzmepenue bubnmorexa [IOK
CHJIBI TOKAa ¥ HANPSDKEHUS B 1IENU https://m.edsoo.ru/7f41bf72
MTOCTOSIHHOT'O TOKa MPH MOMOIIM aHaJOTOBBIX

145 1 U (QPOBBIX H3MEPUTENBHBIX MPUOOPOB" MK
"3HaKOMCTBO ¢ M (pPOBOIL TabopaTopueii mo
¢usuke. [Ipumepsr namepeHus Gu3nIecKux
BEJIMYUH ITPU ITOMOII KOMIBIOTEPHBIX
JaTYUKOB"
®dusnueckuil npakTukym 1o teme "M3yuenue bubnuoreka LIOK

146 HEPaBHOMEPHOI'O ABUKEHUS C 1IEJIBIO https://m.edsoo.ru/7f41bf72
ONpeeICHU s MTHOBEHHOM cKopocTH"
dusnyecknii mpakTukym no teme "Mamepenue bubnmnorexa [IOK
YCKOPEHUS TIPH TPSAMOJIMHEHHOM https://m.edsoo.ru/7f41bf72
PaBHOYCKOPEHHOM JBUKEHUHU 110 HAKITOHHOU

147 wnockoctu" nin "MccnenoBanue
3aBHCHUMOCTH IIYTH OT BPEMEHH MIPU
PaBHOYCKOPEHHOM JBHKEHHUU"

148 dusnyueckni NpakTukym 1o teme "M3mepenue bubnuorexa [IOK

YCKOPEHUS CBOOOHOTO IMaJIeHUs" NN
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"U3ydenue nBUKEHUS Tena, OPOIICHHOTO
TOPU30HTAJIBHO"

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

149

®du3nueckuil NpakTUKyM 10 TeMe "M3ydyenue
JBUKEHMSI TEJa IO OKPY)KHOCTH C IMIOCTOSIHHOMN
1o Moayito ckopocthio" uiu "HcecnenoBanue
3aBHCHMOCTH IepHoJia oOpaleHus
KOHMYECKOTO MasiTHHKA OT €ro napameTrpos"”

bu6aunoreka [IOK
https://m.edsoo.ru/7f41bf72

150

®dusnueckuil IpakTuKym 1o teme "M3mepenue
PaBHOJICHCTBYIOIIEH CHUJIBI IPU IBUKEHUU
OpycKka 1Mo HaKIOHHOM IIOCKOCTH" MITH
"TIpoBepka rMIIOTE3bI O HE3ABUCUMOCTH
BPEMEHH JIBUKEHUS OpycKa MO HAKIOHHOM
IJIOCKOCTH Ha 33J]aHHOE PacCTOSIHUE OT €ro
maccbl"

bu6aunoreka [JOK
https://m.edsoo.ru/7f41bf72

151

PU3NYECKN I IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCMMOCTH CHJT YIIPYT'OCTH,
BO3HUKAIOIMX B IPYKUHE U PE3NHOBOM
oOpastie, oT ux nedopmaruu" win "M3ydenne
TBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MePEKUHYTON Yepe3 JIErKuid OIoK"

bu6mmoTexka [IOK
https://m.edsoo.ru/7f41bf72

152

®dusnueckuil mpakTukym 1o teme "M3mepenue
Ko3(puLIMeHTa TPEHHUS 10 BEINYMHE
YITIOBOTO KOA(pUIIMEHTa 3aBUCUMOCTH
Frp(N)" unu "MccnenoBanue ABUKEHUS
Opycka 10 HaKIIOHHOM TJIOCKOCTH C
nepeMeHHbIM KO3(PPUITMEHTOM TpeHus" uin
"MBydeHue NBUIKEHUS IPy3a Ha Baly C
TpeHuem'"

bub6maunoreka [IOK
https://m.edsoo.ru/7f41bf72

153

DU3NYECKU N TPAKTUKYM I10 TEME

bu6mmoteka [IOK
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"UccnenoBanue ycinoBUil paBHOBECHS
TBEPJIOTO TeJa, UMEIOLIET0 OCh BpaleHus"
i "KoHcTpynpoBaHue KPOHIITEHHOB U
pacué€r cui ynpyroctu" uin "M3yuenue
YCTOMYMBOCTU TBEPAOIO TEJIA, UMEIOILETO
TJIOMIAb OMOpPHI"

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

154

®usnyecknii NpakTukym no teme "Mzmepenue
HMMITYJTbCa TEJIa IO TOPMO3HOMY TTyTH" WITH
"M3mepeHne CuIIbl TATH, CKOPOCTH MOJENN
AIEKTPOMOOUIISL U MOIIIHOCTHU CHUJIBI TSTH'" WIIH
"CpaBHEHME U3MEHEHUS UMITYJIbCA TeJIa C
umnyinbcoM cuibl" wn "MccnenoBanue
COXpaHEHUSI UMITYIIbCA TIPH YIIPYIrOoM
B3aumoeiicteuun" uim "M3mepenue
KUHETUYECKON SHEPTUH Teja M0 TOPMO3HOMY

IIyTH

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

155

®dusnueckuil mpakTukym 1o teme "M3ydenue
M30TEPMUUECKOTO Tpoliecca (PEKOMEHI0BaHO
MCIOJIb30BaHKe U (POBOIi 1aboparopun )"
nnu "M3yueHne U30XOpHOTO mnpouecca’ uiu
"Uzyuenne n3obapHOro mporecca" uim
'"TIpoBepka ypaBHEHHS COCTOSIHUSA"

bu6mmoTexka [IOK
https://m.edsoo.ru/7f41bf72

156

®dusnueckuil mpakTukym 1o teme "M3mepenue
YIAETbHOM TETIOEMKOCTH" MU
"UccnenoBanue mpoiiecca OCTIBAHUS
BentecTBa" nian "McciaenoBanne agnadaTHOToO
nporecca” unu "MzydeHne B3auMOCBSI3U
SHEPTUU MEKMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS U TEMITEPATyphl KUTICHUS

bub6muoreka [IOK
https://m.edsoo.ru/7f41bf72
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JKUAKoCcTER"

157

®dusnueckuil NpakTUKyM 1o teme "M3yuenune
3aKOHOMEPHOCTEU McIapeHus sKxuaKocTen"
i "M3mepenne yieabHOW TEIIoTh
naBiaeHus apaa" win "M3ydenue cBOWCTB
HAaChIEHHBIX NTapoB' uiu "M3mepenne
a0CONIIOTHOM BIQKHOCTH BO3/yXa U OLlEHKa
Macchl MapoB B moMeleHun'". smepenue
K0d(PUITMEHTa TTOBEPXHOCTHOTO HATSHKEHU S

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

158

PuU3NYECKU I PAKTUKYM II0 TEME
"Habmronenne nmpeBpalieHus SHEPTUr
3apsDKEHHOTO0 KOHAEHCATOpPa B SHEPTUIO
n3nydeHus ceeroguona” unu "M3yyenue
IIPOTEKaHUs TOKa B L[EIH, COIEPKAILEH
KkoHieHcaTop" win "Pacnipenenenue pazHOCTH
MOTEHIINAIOB (HANIPSHKEHUS) TPH
MOCJIEIOBATENIbHOM COEIMHEHU U
KOH/IEHCaTOpoB"

bu6moteka [IOK
https://m.edsoo.ru/7f41bf72

159

PuU3NYECKN I IPAKTUKYM II0 TEME
"UccnenoBanue CMEIIAHHOTO COCIUHEHUS
pesuctopoB" unu "M3MepeHue yaeapHoro
COMPOTHUBJICHHU S ITPOBOTHUKOB" MJIH
"UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT

HAMpsDKEHUS )15 JIaMIThl HaKaTuBaHus'"

160

@U3NYECKU I IPAKTUKYM I10 TEME
"HaGmronenue snexrponu3za” uinn "Mamepenue
3apsia OHOBAJIEHTHOIO HOHA'" MIJIK
"UccnenoBanme 3aBHCUMOCTH CONTPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WU
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"CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU
nuona"

161

PesepBHblii ypok. O6001ICHUE 1
cHCTEeMaTH3alHsl 3HAHUH 110 TEME
"Kunemaruka"

162

PesepubIit ypok. O600IICHNE 1
cucTeMaTu3aIus 3HaHui 1mo reme "{unammka"

163

PesepubIit ypok. O000IICHNE 1
cucTeMarusanus 3HaHuu no teme "Cratuka
TBEpaoro rena"

164

PesepBHbiii ypok. O6001IICHNE 1
cHCcTeMAaTH3a s 3HaHUH 10 TeMe "3aKOHEBI
COXpaHEHUs B MeXaHUKe"

165

PesepBubIit ypok. O600IICHNE 1
cucreMarusanus 3HaHu# 1o reme "OCHOBEI
MOJIEKYJIIPHOKUHETHYECKOU Teopuu"

166

PesepBHbIii ypok. O000IIEHHE U
CHCTEMATHU3AIUS 3HAHUH 10 TEME
"TepmonrHaMuka. TenaoBbIe MAIMHBI"

167

PezepHblii ypok. O6001eHE U
CHCTEMaTHU3aLMsl 3HaHUH 110 TeMe
"ArperatHble COCTOSIHMS BeliecTBa. Da3oBbie
nepexoapr"”

168

PesepBHbiii ypok. O000IIECHNE U
CUCTeMaTH3aIlis 3HaHU TI0 TeMe
"Inekrpuueckoe moJe"

169

PezepHblii ypok. O6001eHE U
CHCTeMaTH3alHsl 3HAaHUH 110 TeMe




'"TlocTosIHHBIN 31EKTPUYECKUNA TOK"

170

PesepBHbiii ypok. O000IIECHUE U
cUcTeMaTu3aius 3HaHuii mo reme "Toku B
pa3IuYHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

170




11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
nudpoBbIe
Nen/m | Tema ypoka KoHTpoJbHbIE ¢p
Bcero oOpa3zoBareJibHbIE
padoThI
pecypchl
B3auMonelicTBie MOCTOSHHBIX MATHUTOB U bu6mmoreka [IOK
1 [POBOIHMKOB C TOKOM. MarHuTHOE ToJIe. i https://m.edsoo.ru/7f41c97c
I'mnore3a Amnepa
*(MacTtepa —HaJTa YUK JICKTPOIBUTATEIIS)
Bekrop marnuTHOM nHAYKIUH. [TpuHIUn bu6mmotexka [IOK
2 CyNepno3uIIMY MarHUTHBIX 1oJiel. JInHuu 1 https://m.edsoo.ru/7f41c97c
MarHUTHOW HHIYKIIU
MarnuTHoOe moJjie TPOBOJHUKA C TOKOM. Brbmiorexa LIOK
3 1 https:/m.edsoo.ru/7f41c97c
OneiT Opcrena
bu6moreka [IOK
4 Cuna Ammnepa, e€ HanpaBJICHUE U MOTYJTb 1 https://m.edsoo.ru/7f41c97¢c
bubmuoreka [IOK
5 Pemenue 3a1au 1 https://m.eds00.ru/7f41c97c
[pumeHeHueE 3aK0Ha AMIIepa. bubmuorexa LIOK
6 3 1 https//m.edsoo.ru/7f41c97c
JIEKTPOU3MEPUTEIbHBIE TPHOOPHI
Cuna Jlopenua, e€ HanpaBJeHUE U MOJIYJIb. bu6mmorexa [IOK
7 JIBUKEHME 3apSHKEHHOM YaCTHIIBI B 1 https://m.edsoo.ru/7f41c97c
OJTHOPOJHOM MarHUTHOM TOJIE
bu6mmoteka [IOK
8 Pemenue 3amau 1

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubauoreka [IOK

9 Pa6ora cuel Jlopenia https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
10 Pemenue 3amau https://m.edsoo.ru/7f41c97c
MarauTHoOe I10JI€ B BEIIECTRE. Bubnnorexa HOK
11 o https://m.edso0.ru/7f41c97c
epPPOMArHETHKH, IMapa- U TUaMard eTUKA
OCHOBHBIE CBONCTBA (FepPOMArHETUKOB. Brbmiorexa LIOK
12 https://m.edsoo.ru/7f41c97c
[MpumeHeHue heppOMarHETHKOB
bu6mmotexka [IOK
13 Pemenue 3agad no teme "MaruutHoe mnode" https://m.edsoo.ru/7f41c97¢c
bu6aunoreka [IOK
14 Pemenue 3agad mo teme "MarautHoe modie" https://m.edsoo.ru/7f41c97c
SIBneHue 3eKTpOMarHM THOM MHYKIIHU. bubnmoreka [JOK
15 [loTok BekTOpa MarHUTHON UHIYKIIUU https://m.edsoo.ru/7f41c97c
*(Oneparopsr I'9C)
bu6aunoreka [IOK
16 OJIC unaykuu https://m.edsoo.ru/7f41c97c
N bubmuoreka [IOK
3aKOH 3JIEKTPOMArHUTHOM WHAYKIIUH
17 P v https://m.edsoo.ru/7f41c97c
®dapanes
bu6mmorexa [IOK
18 Buxpesoe anexrpuueckoe nosie. Toku dyko https://m.edso0.ru/7f41c97c
bub6auoreka [IOK
OC un WM B IBMOKYIIAXCS
19 A TR AR https://m.edsoo.ru/7f41c97¢c

IIPpOBOJHHUKAX
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bubauoreka [IOK

20 Pewenue 3anay https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK

21 I[IpaBuno Jlenna https://m.edsoo.ru/7f41c97c
W ykTuBHOCTS. KaTylka MHIYKTHBHOCTH brbmorexa LIOK

22 B LLEITH TOCTOSHHOTO TOKa https://m.edsoo.ru/7f41c97c
SIBnenue camounaykiuu. DJIC Bubnuorexa [IOK

23 S — https://m.edsoo.ru/7f41c97c
DHEprus MarHUTHOTO MOJIS KATYIIKU C but6mmorexa IIOK

24 TOKO]‘;_ D IeKTPOMAMHHTHOE Hore https://m.eds00.ru/7f41c97c

bu6aunoreka [IOK

25 Pewenue 3anay https://m.edsoo.ru/7f41c97c
O6001meHne 1 cucTeMaTH3alks 3HaHuil 1o bu6miorexa [IIOK

26 Teme "neKTpoHaMmKa" https://m.edsoo.ru/7f41c97c
KonTponbHas paboTa 1o Teme brbnmoreka [IOK

27 " neKTpoIHaMmKa" https://m.edsoo.ru/7f41c97c
Konebarenpaas cuctema. CBOOOIHBIC bu6mmoreka [IOK

28 xonebanus. apMoHHYeckue KonebaHus https://m.edsoo.ru/7f41c97c
*(Ceiicmorpadmnr)

29 KuHematndeckoe U TUHAMUYECKOE bubmoreka IIOK
OIMCaHUE KOJIeOaTeIbHBIX JBIKSHUN hitps//m.edsoo.ru/7f41c97c
DHEPreTHYECKoe Onucanue. Beisoa Bubmmorexa IIOK

30 https://m.edsoo.ru/7f41c97¢

ANHaAMHUYCCKOI'o OIMUCaHUsA TAapMOHHUYCCKUX
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KOJICOaHUM U3 X 9HCPICTUYCCKOIO U
KMHEMAaTHU4YCCKOI'O OIIMCAaHM A

bub6aunoreka [IOK
31 Amnntyna u ¢asa KoneOaHuii https://m.eds00.ru/7f41c97¢
[lepuon u yactota Konebanuii. [lepron bu6mmotexa LIOK
MaJIBIX CBOOOIHBIX KOJICOAHUH https://m.edsoo.ru/7f41c97c
32 MaTeMaTHYeCKoro MasTHHUKa. [lepros
CBOOOIHBIX KOJIEOAHU I TPY’KUHHOTO
MasiTHUKA
3aryxaronme Koje6aHus. BeIHyKIeHHbIE brbnmorexa LIOK
33 https://m.eds00.ru/7f41c97c
koneOaHus. Pe3onanc
bu6mmorexka [IOK
34 ABTOKOIIEOAHUS https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
35 Pemenune 3anaq https://m.edsoo.ru/7f41c97c
Vpok-koHpepennus "MexaHu4IecKne but6mmorexa IIOK
36 " https://m.edsoo.ru/7f41c97c
KOJIcOAHUS B MY3bIKAJIbHBIX MHCTPYMECHTAX
OGOoO0IICHNE U CHCTeMATH3AIM s 3HAHHUH 110 Bubmorexa [IOK
37 ' " https://m.edsoo.ru/7f41c97c
teMe "MexaHuveckue KoJeOaHms
DJIEKTPOMarHUTHBIE KOJIeOaHUsI. bubnmoreka [JOK
38 KounebaTenbHbli KOHTYD https://m.edsoo.ru/7f41c97c
*(PagnoTeXHUK)
®opmyna Tomcona. CBsA3b aMIUIUTY b bubnuotexa LIOK
39 3apsa KOHAEHCATOpa ¢ aMILIMTYAON CHIIBI https://m.edsoo.ru/7f41c97c

TOKa B KOJICOATEIILHOM KOHTYpE
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3aKoH COXpPAaHCHUSA S3HCPIUU B UACAIIbHOM

bubauoreka [IOK

40 https://m.edsoo.ru/7f41c97c
KoJIeOaTeIbHOM KOHTYpE
3aTyxaronme 3JIEKTPOMarHUTHHIC bubmuorexa [IOK

41 kosnebaHus. BoiHyXeHHBIE https://m.edsoo.ru/7f41c97c
AJIEKTPOMArHUTHBIE KOJICOAH S
IlepeMeHHBII TOK. Pe3ucTop 1 KoHJeHCcaTop brbmmorexa LIOK

42 https//m.edso0.ru/7f41c97c
B I[CITH IIEPEMEHHOTO TOKa

bu6mmoteka [IOK

Karyiika WHIyKTHBHOCTH B LIETTH

43 Y e https://m.eds00.ru/7f41c97c
MEPEMEHHOTO TOKA

a4 3akon OMa 171 SIEKTPUYECKOH enu brbmorexa LIOK
ITEpPEMEHHOrO TOKA https://m.edsoo.ru/7f41c97c
MoumHOoCTh NEPEMEHHOIO TOKA. bubmuotexa LIOK

45 AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAYEHUE https://m.edsoo.ru/7f41c97c
CHJIBI TOKA U HAMPSDKCHHUSI

46 Pe3oHaHC B HJIEKTPHYECKOH IeMH Bubmmorexa LHOK
*(Cty/Kaliie COTOBBIX OMEPATOPOB) https://m.edsoo.ru/7f41c97c

bu6imoreka [IOK

47 Pemenne 3anaq https://m.edsoo.ru/7f41c97c
Wneansupiif TpancgopmaTop. bubmuoreka [IOK

48 [IpousBoacTBO, IEepeaya U moTpedacHue https://m.edsoo.ru/7f41c97c
AJIEKTPUYECKOW YHEPTUU
DKOJIOTUYECKUE PUCKH TTPU MPOU3BOJCTBE bubnmmoreka [IOK

49 anekTpodHeprun. KyinbpTypa HCronb30BaHus https://m.edsoo.ru/7f41c97c
JIEKTPOIHEPTHH B MTOBCEITHEBHOW KH3HH

50 Pemenne 3amau bu6mmoreka [IOK
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https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
o1 Pemenue 3anau https://m.edso00.ru/7f41c97¢
O0600IIeHHE U CHCTEMATH3AIlKS 3HAHUH 10 brbmorexa LIOK
52 " " https://m.edsoo0.ru/7f41c97¢
TeMe "DJIeKTPOMAarHUTHBIE KOJIeOaHUs
£3 MexaHnueckue BOJIHBI. XapaKTepHCTUKHA bubmiorexa LIOK
MEXAHHUCCKIX BOJH https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/7f41c97c
bu6imoreka [IOK
95 3ByK. XapakTepHCTHKH 3BYKa https://m.edso0.ru/7f41c97¢
Wndpas3syk u ynerpassyk. lllymosoe bubnuoreka LIOK
56 3arpsi3HEHNE OKPY)KAaIOLEH CpeJibl https://m.edsoo.ru/7f41c97c
*(Okoor)
bu6imoreka [IOK
57 Pemerne 3amaq https://m.edso0.ru/7f41c97¢
DIIeKTpOMarHUTHEIE BOJIHBL. M3nyuenue bubmiorexa LIOK
58 https://m.edsoo.ru/7f41c97c
AJIEKTPOMArHUTHBIX BOJIH
5 DHeprus 371eKTPOMATHUTHBIX BOJIH. brbmorexa LIOK
CBOICTBA SIEKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/7f41c97¢c
[llkana 31€KTpOMarHMTHBIX BOJIH. bubnuoreka [IOK
60 [IpuMeHeHue 21IEKTPOMAarHUTHBIX BOJIH B https://m.edsoo.ru/7f41c97c

TEXHUKE U OBITY
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HpI/IHI_II/IHBI PAaarOCBA3U U TCIICBUICHH .

bubauoreka [IOK

61 Pannonokanus. D1eKTpoMarHuTHOE https://m.edsoo.ru/7f41c97¢c
3arpsi3HEHHUE OKPYXKAIOIIEH Cpebl
KonTtponsHnas pabora no teme "Konebanus u brbmorexa LIOK

62 BOHE" https://m.edsoo.ru/7f41c97c
Cger. 3aKOH NMPAMOIMHEWHOTO brbmmorexa LIOK

63 https://m.eds00.ru/7f41c97¢
pacrpocTpaHeHus CBETa
Pemenue 3aj1a4y Ha IpUMEHEHHE 3aKOHA brbmorexa LIOK

64 y https://m.edsoo.ru/7f41c97c
MPSIMOJIMHEHHOTO PacIpOCTPaHEHHUSI CBETa
Orpaxenue cBera. [mockoe 3epkaiio. bubmuoreka [IOK

65 Cdeprueckoe 3epkaiio https://m.edsoo.ru/7f41c97¢
*(PocTenekoM —CTEKITIOBOJIOKHO )
[penomnenue cBera. AOCONIOTHBIA U bubnuorexa [IOK
OTHOCHUTEJIBbHBIN [10KA3aTEIb MIPEIIOMIICHHUS. https://m.edsoo.ru/7f41c97c

66 IlonmHOE BHYTpEHHEE OTPAXKECHUE.
[IpenenbHBIN yrojl MOJHOTO BHYTPEHHETO
OTpaKEHUS
PeleHue 3a1a4 Ha IPHMEHEHUE 3aKOHOB but6mmorexa [IOK

67 https://m.edsoo.ru/7f41c97¢
OTPaXCHUS U MPETIOMIICHUS CBETA

68 Xon nydeit B mpusMme. J{ucnepcus cBera. but6miorexa IOK
CnoxHblii coctaB Oenoro cera. Llser https://m.edsoo.ru/7f41c97c
Jlun3zel. DOKYCHOE PaCCTOSHUE U Bubmorexa [IOK

69 https://m.eds00.ru/7f41c97c
OIITUYECKAs! CUJIA JTMH3BI

20 [Toctpoenune n3o0pakeHU B TUH3aX U UX bubnuoreka [IOK

cucTeEMaX. YBEIUUEHHUE JINH3EI
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Pemenue 3aJa4 Ha IMOCTPOCHUC

bu6mmoreka [IOK

71 M300paKEHH I, OMYIaEMBIX C TIOMOIIBIO https://m.edsoo.ru/7f41c97c
JIUH3
bubmuoreka IIOK
72 I'ma3 xax onrTuyeckas CHCTEMa https://m.edsoo.ru/7f41c97c
Pemenne 3amau. ITpeaensl mpHMEHNMOCTH bubmuorexa LIOK
73 y https://m.edsoo.ru/7f41c97c
TEOMETPUYCCKOM OTTUKU
bub6auoreka [IOK
74 CKopocCTh CBETa U METOJIbl €€ U3MEPEHUS https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
75 Hucnepcus cBeta https://m.edsoo.ru/7f41c97c
bu6nmmorexa [JOK
76 Wnrepdepenmus crera https://m.edsoo.ru/7f41c97c
KorepeHTHbIC HCTOUHUKHU. Y CIIOBUS Bubmiorera LIOK
7 https://m.edso0.ru/7f41c97¢
HaO0JIFOICHUSI MAKCUMYMOB ¥ MUHUMYMOB
bu6moreka [IOK
78 Pemenne 3agaq https://m.edsoo.ru/7f41c97c
bu6nmmorexa [JOK
79 [Mpumenenne nHTEpPepEeH TN https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
80 Jludpakius ceeta https/m.edso0.ru/7f41c97c
81 Judpaxkuronnas pemérka. YcioBue bubnmuoreka [IOK
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Ha6J'IIOIleHI/ISI ITIaBHBIX MAKCUMYMOB

https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
82 Pemenue 3anau https://m.edso00.ru/7f41c97¢
[ToriepeyHOCTh CBETOBBIX BOJIH. brbmorexa LIOK
83 I https://m.edsoo.ru/7f41c97c
OJISIpU3aIUs CBETA
bu6mmoreka [IOK
84 Pemenne 3anau https://m.edsoo.ru/7f41c97¢
bubmuoreka [IOK
85 CBeTOBBIC ABJICHUS B IPHPOJC https://m.eds00.ru/7f41c97¢
OG600IIeHNE U CHCTEMATU3AIKS 3HAHUI 10 But6morexa [IOK
86 " " https://m.eds00.ru/7f41c97c
teme "OnrTuka
bu6moreka [IOK
87 KonTponrsHas pabota mo teme «OnTHKA» https://m.edsoo.ru/7f41c97c
I'paHu1bI TPUMEHUMOCTH KIIACCUYECKOU bubnuotexa LIOK
88 MEXaHHKH. 3aKOHBI DJIEKTPOMHAMUKH 1 https://m.edsoo.ru/7f41c97c
MPUHIUIT OTHOCHTEIILHOCTH
[TocTynarsl CrenuatbHON TEOPUH bubmiorexa LIOK
89 https://m.edsoo.ru/7f41c97c
OTHOCHTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI. bubnuoreka [IOK
[Ipeo6pazoBanus JlopeHna. YcioBue https://m.edsoo.ru/7f41c97c
90 NPpUIUHHOCTH. OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAIICHHUE JTUHBI
91 OHEpIus 1 UMIYNbC PEISTUBUCTCKON bubnuotexa LIOK
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YaCTUIIbI

https://m.edsoo.ru/7f41c97c

CBs13b Macchl ¢ SHEPruei U UMITYIBCOM

bu6mmoreka [IOK

92 . https://m.edsoo.ru/7f41c97¢c
PENATUBUCTCKON YaCTUIIBI. DHEPTHUS TTOKOS
bubauoreka [IOK
93 PaBHOBECHOE TEIIIOBOE U3TYUCHUE https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
94 3akoH cMeleHus Buna https://m.edsoo.ru/7f41c97¢
bubmuoreka [IOK
95 I'unoresa M. Ilnanka o kBanTtax. ®OTOHBI https://m.edsoo.ru/7f41c97¢
bu6imoreka [IOK
96 OHeprus u UMIyJIbC PoTOHA https://m.edsoo.ru/7f41c97c
®dotordpdexr. OnbiTH A. I'. CTonerosa. bubmuoreka [IOK
97 3akoHbI hoTod(dexra https://m.edsoo.ru/7f41c97c
*(Oneperopsl «BUAAIMX» aBTOMATOB
Vpasuenue Diinmmeiina mis Goroddiekra. Bubmiorera LIOK
98 , " https://m.eds00.ru/7f41c97c
'Kpacnas rpanuna" gorordperra
bu6moTeka [IOK
99 JlaBnenue cBeta. OnbiTel I1. H. JIeOGeneBa https://m.edsoo.ru/7f41c97c
bu6nmmorexa [JOK
100 BosHOBBIE CBOICTBA YaCTHIL https://m.edsoo.ru/7f41c97c
Bonnel ne bpoitns. [Inuna BonHs! e bpoiist bubnuoreka LIOK
101 U pa3Mepbl 00J1aCTH JOKaTU3aun https://m.edsoo.ru/7f41c97c

JIBYDKYIICHCS] YACTHI[bI
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bubauoreka [IOK

102 KopmyckynsapHO-BOIHOBOM Tyanu3m https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
103 Jludpaxius 3JeKTPOHOB Ha KpUCTaIlIax https://m.edsoo.ru/7f41c97c
Crnenuduka usmMepeHuit B MUKpOMUDE. bubnuoreka [IOK
104 COOTHOIICHHS HEOTpe/IeEHHOCTEH https://m.edsoo.ru/7f41c97c
Iefizenbepra
bu6mmoteka [IOK
105 Pemenue rpaduueckux 3amaq https://m.edsoo.ru/7f41c97c
bu6morexa [IOK
106 Pemenune pacy€THbIX 3a1a4 https://m.edsoo.ru/7f41c97c
KonTponbHas padora no temam: "OCHOBBI bubmuotexa LIOK
107 CTO”, "KOpHyCKyHSIpHO-BOJIHOBOfI https://m.edSOO.ru/7f41C97C
nyanus3m"
108 OMBITHI IO HCCIICAOBAHKIO CTPOCHHUS aTOMA. bubnnorexa HOK
Tnanerapas Moziens atoma Pesepdopia https://m.edsoo.ru/7f41c97c
bu6imoreka [IOK
109 [Toctrynatel bopa https://m.edsoo.ru/7f41c97c
. bu6mmoreka [IOK
Bunsl criekrpos. Crekr OBHEH dHEPruu
110 P PP P https://m.edsoo.ru/7f41c97¢
aToMa BOJOpoAa
bu6nmmorexa [JOK
CIOHTAHHOE U BEIHYKJICHHOE U3TyICHHE
111 7 M https://m.edso0.ru/7f41c97c
cBeTa
112 Jlazep bu6imoreka [IOK

*(Xupypr,o¢anbMoor)
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Hyxnonnas moxens simpa ['eiizenbepra-

bu6mmoreka [IOK

113 VMBaHeHKo. 3aps U MacCOBOE YMCIIO SPA. https://m.edsoo.ru/7f41c97c
M3oronbl. PagroakTuBHOCTH
3aKoH paauoakTUBHOTO pacrnajaa. CBoicTBa bubnmoreka [IOK
HMOHU3UPYIOLLEro U3ilydyeHus. BiausHue https://m.edsoo.ru/7f41c97c
114 PaIMOAKTHBHOCTH Ha KUBBIC OPTAHU3MBI.
Jlo3umerpus
*(Bpa4-oHKOJIOT)
DHeprus CBsI3U HYKJIOHOB B sizipe. SnepHbie bubnuoreka [IOK
cuisl. [ledexr maccel siapa. SnepHble https://m.edsoo.ru/7f41c97c
115 peakuunu. S nepusie peakropsl. [Ipobnemsr
YIIPaBJISIEMOTO TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKUE aCIEKThl PA3BUTHUS SAEPHON
YHEPreTUKH
MeTtonb! perucTpanuy 1 UCCaea0BaHus bubmuotexa LIOK
>JIEMEHTapHBIX YacThl. DyHJaMeHTaIbHbIE https://m.edsoo.ru/7f41c97c
116 B3aUMO/ICHCTBYS. bapnoHbI, ME30HBI U
nentoHkl. [IpencraBnenune o CtannapTHOM
Monenu. KBapk-TimooHHas MOJIENb aIpOHOB
®dusuka 3a npeaenamu CTaHIapTHOU bubnmmoreka [IOK
117 monenu. TémHas MaTtepus u TEMHAaA https://m.edsoo.ru/7f41c97c
sHeprus. EnuHCTBO Qu3nyeckoit KapTUHBI
MHupa
DTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE brbmorexa LIOK
118 https:/m.edso0.ru/7f41c97¢
aCTPOHOMUH
119 [TpuMeHnMOCTh 3aKOHOB (PH3UKU ISt bubnmorexa [IOK

OOBSICHEHU S IPUPO/IBI KOCMUYECKIX
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00BEKTOB. MeTOo/Ibl aCTPOHOMUYECKHUX
HUCCIIEIOBAaHUN

https://m.edsoo.ru/7f41c97c

COBpeMCHHHe OIITUHYCCKUEC TCIICCKOIIBI,

bub6aunoreka [IOK

120 pasMoTeNecKoNbl, BHEaTMOC(epHas https://m.edsoo.ru/7f41c97c
aCTPOHOMHS

191 Buy 38é31H0r0 Heba. Co3Besus, ApKUe bubmorexa [IOK
3BE3/IbI, TUIAHETHI, UX BUAMMOE TBUKECHUE https//m.edso0.ru/7f41c97c
Conneunas cucrema. Counniie. ComHeuHas bu6mmoreka [IOK

122 aKTUBHOCTb. McTounuk sHepruu ConHua u https://m.edsoo.ru/7f41c97c
3BE3
3BE311bI, X OCHOBHBIE XapaKTEePUCTHKH. bubmuorexa [IOK

123 Jlnarpamma "CrieKTpabHBIA KIIace — https://m.edsoo.ru/7f41c97c
CBETUMOCTH"

bu6mmoreka [IOK

124 3Be3abI MIaBHOM ITOCIICA0BATEILHOCTH https://m.edsoo.ru/7f41c97c
Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE bubnuoreka LIOK

195 MIPE/ICTaBIIECHUS O IPOUCXOKICHUU U https://m.edsoo.ru/7f41c97c
sBosroMu CoHLA ¥ 3BE3/1. DTarbl )KU3HU
3BE3

196 Mueunslii [Tyre — Hama Ianakruka. Tumsl brbmorexa LIOK
ranaxTiK. YSpHBIE TBIPHI B SIPAX FATAKTHK https://m.edsoo.ru/7f41c97c
Bcenennas. Pacimpenue Beenennoii. 3akon bubnmoreka [JOK

127 Xa66ma. Teopus BonbIioro B3pbiBa. https://m.edsoo.ru/7f41c97c
PennkroBoe uznydeHue
MacimrabHas cTpykTypa BceneHHO. brbmorexa LHIOK

128 https://m.eds00.ru/7f41c97¢

Meraranakrmuka
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129

Hepeménnsie mpoOiieMbl aCTPOHOMUU

bubauoreka [IOK
https://m.edsoo.ru/7f41c97c

130

DU3NYECKUH IPAKTUKYM I10 TEME
"UccienoBanre MarHMTHOTO TOJIS
MMOCTOSHHBIX MarHUTOB" nnu "ccieqoBanue
CBOMCTB (peppOMarHeTUKoB" nin
"UccnenoBanue A€l CTBUS MOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

131

DU3NYECKUH IPAKTUKYM 110 TEME
"M3mepenne cuibl Amnepa" wnu "M3ydenne
3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA"
i "OnpeneneHre MarHU THOW WHYKITAH
Ha OCHOBE U3MEpPEHHUS cuiibl AMiiepa"

132

DU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM
naaykuun" win "Onpenenenne HHIYKIIUH
BUXPEBOIO MarHUTHOTO 1OJs"

133

DU3NYECKU N TPAKTUKYM I10 TEME
"UccnenoBanue siBIECHUS CAMOMHIYKIHH "
unn "Coopka MOZETH 3JIEKTPOMarHuTHOTO
reHeparopa"

134

DU3NYECKUH IPAKTUKYM 110 TEME
"smepenne meproaa cBOOOTHBIX
KOJICOAHU I HUTSIHOTO M IPY>KHHHOTO
MasTHHUKOB"

135

DU3NYECKUH IPAKTUKYM 110 TEME
'"TIpeoOpazoBanue 3HEPTUU B IPYKHHHOM
MasTHUKE"



https://m.edsoo.ru/7f41c97c

136

DU3NYECKUH IPAKTUKYM 110 TEME
"ccnenoBanue mepeMEeHHOro TOKa 4epe3
MOCJCA0BATEIbHO COCIMHEHHBIC
KOHJICHCATOp, KaTYIIKy ¥ pe3ucTop’ uiu
"UccnenoBanne paboOThl HCTOUHUKOB CBETA B
LNy TepEMEHHOro Toka"

137

®usnyecknil NpakTukym no teme "Mzyyenue
MapaMeTpoB 3BYKOBOM BOJHBI"

138

DU3NYECKU I TPAKTUKYM I10 TEME
"M3mepenne mokaszarensi HpeaoMIIEHUsI
crexna" unu "TlomydeHne n300pakeHus B
CHCTEME M3 IJIOCKOTO 3epKajia U JINH3bI"

139

DU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha mpuMepe
xuakux uH3)" wim "M3mepenue GokycHOTO
paccTosHUA PacCEeuBaOIMX JIUH3"

140

DuU3NYECKUH IPAKTUKYM 110 TEME
"Habmonenne audpaxkunu, nHTepdepeHumn
Y MoJIsIpU3aly cBera"

141

@U3NYECKU I IPAKTUKYM 10 TEME
"OnpeneneHre UMITyJabca U YHEPTHU
PENATUBUCTCKUX yacTull (1o QoTtorpadusim
TPEKOB 3apsHDKEHHBIX YaCTHI] B MATHUTHOM
noie)"

142

DusnyuecKkuil MpakTUKyM 10 TeMe
"M3mepenue nocrosHHoM [nanka Ha ocHOBE
uccnenoBanus Gorodddexra” wuim
"UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA




4yepe3 CBETOIMO OT HalpsuKeHUs"

143

DU3NYECKUH IPAKTUKYM 110 TEME
"MccnenoBanue crekrpa pa3peKeHHOro
aTOMapHOTO BOAOPOJAa U U3MEPEHHUE
nocrosiHHOM Pundepra”

144

DU3NYECKU T TPAKTUKYM I10 TEME
"UccnenoBanue paanoakTHBHOTO OHA C
HCII0JIb30BaHUEM JI03UMETpa" WU
"N3ydenne mornomeHust 6eTa-4yacThI]
amoMuaueMm"

145

DU3NYECKU N TPAKTUKYM I10 TEME
"HaGnroneHus 3BE3QHOI0 Heba
HEBOOPYXEHHBIM IN1a30M C UCMOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUIIOKESHHUH TS
oTpeieTICHHUsI MOJI0KEHM ST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3nusi CeBEpHOro MoJyapus 1 IpKue
38é31b1" wiu "HaOmroneHus B TEIECKON
JlyHbl, 1aHET, TYMAHHOCTEH U 3BE3IHBIX
CKOILICHHI"

146

O06o001meHne B cUCTeMaTH3allisI 3HAaHUH.
Ponpb dusuku u actpoHOMUU B
YKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3THYECKOH cdepax
JIeATeTbHOCTH YeJIOBEKa

147

OO0001IEHNE U cUCTEMATH3AIMS 3HAHWI.
Posnb 1 MecTO GU3HKU U ACTPOHOMUU B
COBPEMECHHOMW HayYHON KapTHHE MUPa

148

O0001IeHNE U cUCTEMATA3AIIMS 3HAHWIA.




Ponb ¢uzndeckoii Teopuu B GopMHUPOBAHUHU
MPeJICTaBJICHUH 0 PU3NYECKON KapTHHE
MHUpa, MeCTO (PU3NYECKON KapTHHBI MUpA B
o0IIeM PSITy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTaBICHUIN O IPUPOLE

O0001IEeHE U cUCTEMATHA3ALIM 3HAHUM 110

149 . "
teme "KunemaTtnka

150 O0001IcHE ¥ CHCTEMATH3allMsI 3HAHHUH 110
TeMe "KnHemaTnka"

151 O06001IEHNE U CHCTEMATH3aLMs] 3HAHUH 110
teme "[luaamuka"

152 O06001IEHNE U cCHCTEMATH3aLMs] 3HAHUH 110

S teme "CtaTtuka TBEpAOrO Tena"

153 O0001IEHrE U cUCTEMAaTH3aIlMs 3HAHU 110
TeMe "3aKOHbl COXpaHEHUs B MEXaHUKe"
O0001EeHre u cucTeMaTH3aIlis 3HaHUH 110

154 TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI
Teopun"

O06001enne U cCHCTEMATH3aL Ul 3HAHUH 110

155 teMe "Tepmoaunamuka. TernsoBbie
MalmHb"

O0001EHNE U CUCTEMATH3ALMsI 3HAHUH 110

156 TeMe "ArperaTHble COCTOSHUS BEIECTBA.
®dazoBble epexoan”

157 O0001EeHre U cucTeMaTH3aIMs 3HAHUH 110
TeMe "Diiekrpuueckoe mnose”

158 O0001IeHE ¥ CUCTEMATHU3AIIMs 3HAHUH 110

teMme "TIocTOSIHHBIN 31eKTpUYecKuid TOK"




159

O0o01menne 1 cucteMaTu3alus 3HaHUH 1Mo
Teme "TokM B pa3nu4HbIX cpeaax”

160

O0001IEeHE U cucTEMATH3AlMs 3HAHUM 110
TeMme "MarautHoe 1moJe"

161

PesepBHblit ypok. O000IIEHUE U
CHCTEMAaTH3allis 3HaHU 110 TEME
"IneKTpoMarHuTHas UHIYKIUs"

162

PesepBHbIii ypok. O600IICHNE U
CHCTEMATH3AINS 3HAHUH 10 TEME
"Mexannueckue KoyicOanus"

163

PesepBHbiii ypok. O600IIECHNE U
crCTeMaTH3allHsl 3HAHUH 110 TEME
"IneKTpOMarHuTHEIE Kojebanus"

164

PesepBubIii ypok. O000mIeHHE U
CHCTEeMaTH3alusl 3HAaHUH 110 TEME
"MexaHn4ecKue U 3JEKTPOMarHUTHBIE
BOJIHBI"

165

PesepBHbiii ypok. O600IIECHNE U
cucreMaru3anus 3Hanui mo reme "Ontuka"

166

PezepBHblii ypok. O6001eHE U
cucremMaru3anus 3Haaui o reme "OCHOBEI
CTO"

167

PesepBHbIit ypok. O000mICHHE 1
CHUCTEMAaTH3alusl 3HAaHUU 110 TEME
"KopnyckynsspHO-BOJIHOBOW Ayanu3Mm"

168

PesepBHbiii ypok. O600IIECHNE U
cucreMaru3anus 3Hanui mo reme "dusuka
aroma"




PesepBHbiii ypok. O600IIECHNE U

169 cucTeMaru3anus 3HaHui no reme "duszuka 1
aTOMHOTO sJpa ¥ 3JIEMEHTapHbIX YacTul"
PesepBHbIit ypok. O600IICHNE 1
170 CHUCTeMaTU3alHs 3HAHUM 110 TEME 1
"JnemMeHThl acTpodu3nku"
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» ®usuka, 10 knace / Kacesinos B.A., O011ecTBO ¢ OrpaHu4eHHO M
OTBETCTBEHHOCTHIO «JIPODAY; AktinoHepHOE 00111ecTBO « 3 /1aTE€IHCTBO
«IIpocaerieHue»
o @usuka, 11 kmacc / Kacssaror B.A., O6111ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AktinonepHoe o01ecTBo «M3aaTenscTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php
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