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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpamMmbl BocniuTanusa u Konuenuun
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEILHOCTh U3YUYCHUSI TEM U PA3JICJIOB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe ONpEeAeNsioTCS IUIaHUpyeMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METANpeAMETHBIM M TIPEAMETHBIM pe3yJIbTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE Ppe3yJlbTaThl OCBOEHHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Tporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUYCCKYIO MHUITUATUBY YUHTEIICH U
MPEIOCTaBICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB W SIBJIICHHWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMM CBOWMCTBaMHU. M3ydyenue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUPOBaHUE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CPEHETr0 00IIEro 00pa30BaHus MOJI0KEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuszuku yrinyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TNOCPEACTBOM BBEJCHHUS 3JEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOIONIONH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporiecca. s yriyOGnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanuzauuMud (GU3MUECKOro TMpakThukyma. B mepBoMm ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (temsl). IIpu stom mon paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBiIeHAa €IWHBIM NepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (usuku. I[Ipm sTomM obecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. [lpu 3TOM A1 pacdy€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienoB. /(s kayecTBEHHBIX 3aaad
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme IO
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcsi B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTeYMBaeTCsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJie MO3HaHHWs U (popmupoBaHHE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npodeCCUOHAIBHONW  JIESITEILHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYO  (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEIENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpenmera «®Du3mka» Ha YpPOBHE CPEAHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacos: B 10 kmacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
npoBeleHusT J1abOpaTopHbIX paboOT U OMNBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

OKCIEpUMEHT U Teopus B Ipoliecce MO3HaHWs Npupoasl. HabmroneHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULbl €ro NpUMeHNMocTU. Pusnueckas
TEOpHs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, UX MPOEKIUHU HA OCH CHUCTEMbI KOOpPIHMHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOE MajeHWe. YCKOpEeHHEe CBOOOAHOTO majcHUsA. J[BuKeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m yactora oOpaleHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUUA, CKOPOCTEM IBHXKEHHS OJHOTO U TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuenune nBWXEHHS TeNa, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TMPSMOWM MPOMOPUHUOHAIBHOW 3aBUCUMOCTH MEXKIY HAIbHOCTBIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cUCTeMBbl OTcu€Ta. [lpuHUMDI
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

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

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI W OT Treorpaduyueckoid MMHpPOTHL. J[BmkeHue
HEOECHBIX TEJ U UX CYTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBuxymerocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEHM  MPHIOKEHHBIX K TEIy CHI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne IBHIKECHHS CHCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPCKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBuCHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepranbHON TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umnynbca mMarepuanbHOM TOYKHU. [IpencraBiieHMe O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Tejla B OJHOPOJHOM T'paBUTAUMOHHOM Tmoje. IloTeHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
SHEPIUU CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SJHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUTYpHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CHJIBI TPEHHUS TPH JBWKCHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW  DHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW YHEPTUEH MTOCTYIIATEIBHOTO TEILIOBOTO ABUKEHHUS €€ YACTHULI.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKECHHUSL.

Juddy3us :xuIKoCcTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty Topsueit U XOJIOHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmonuHamuku. CaMonpou3BoibHAas — peJlaKcalus
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3KAash KOHUEHTpPALUs YacTHUL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepenaua  Kak  cnocod  M3MEHEHMs  BHYTPEHHEW  BHepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
torymBa. Pacuér KonuuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMUKH JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IIepeaTh TEIIOTY OT OoJjiee XO0JIOAHOro Teja K Oosiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHu4ecKue yCTpONCTBAa M TEXHOJOIMYECKHE IPOLECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOca, yTHIIU3aIKsl OMOOPTaHUYECKOTO TOTLTUBA AJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS M
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcanus. Mcmapenue u KureHue. YIelbHas
TEIJIOTa MapooOpa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Teaa. AHU30TPONUS CBOIMCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Cupur. Moaynas FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacuiMpeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JTMHEMHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOEe HaTsDKeHHE. Ko3QUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA M TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TENIOTHI IUIABJICHHUS JbA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OLIEHKAa MacChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 puumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inexkmpuueckoe none.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJIHHUKHU.
DneMeHTapHbId BJEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHna.

Dnektpudeckoe noJie. Ero neicTBre Ha 3IEKTPUYECKUE 3apsibl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IONsA. Pa3HOCTH MOTEHUMATIOB M
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMT CYTIEPIIO3UITNN DIEKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apspKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHULIAEMOCTb BELIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE COeTMHEHUE KOHIeHCAaTOpOB. [locmenoBarebHOE COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONpPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM II0JIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCAaTOopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaGmronenue npeBpalieHus SHEpruu 3apsiKEHHOT0 KOHAEHCATOPa B DHEPTUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanustil 31eKmpuyecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIONAAX MOMEPEYHOr0 CEUYCHUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBass MOIIHOCTb, BBIAEISEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONMPOTUBIICHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJ]C ranbBaHUYECKOrO 3JEMEHTa OT BPEMEHH
IpU KOPOTKOM 3aMbIKaHHH.

HccenenoBanne pazHOCTH MOTEHIHMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxku 6 pa3nuuHbix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DNeKTpu4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBLHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajdbBaHUKA, papUHUPOBAHUE MEH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenne amexTpoimsa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEeMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

NUzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAloLEH Cpelbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), JABUTaTelb BHYTPEHHEIO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA IJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabmroieHue NBUKEHUS My4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO OJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. OJIC wHAyKnuu. 3akoH SIEKTpOMarHUTHOM uHAYKunu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C mHAOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunaykTtuBHOCTE. Karymika HMHIYKTMBHOCTM B LENHM IMOCTOSSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aI1Ta OT 3JIEKTPU3ALMH TEJ IPHU ABUKEHUU B MArHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBIECHUS] CAMOUHAYKIIUH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIE KOJeObaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHBHOM TPYXKHHE C IEJIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM KosiebaTtenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIATYABI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsHKEHUs MpH pa3iudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya U MOTpeOIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOLIMX 3JIEKTPOMArHUTHBIX KOJIEOAHHM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiicTBO 1 IPUHITUTT ICUCTBUS TpaHCHOpMATOpA.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpaHEHHsS W JJIMHA BOJIHBL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeNEBUAEHUSA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepeniiuu u qudpakiiny MEXaHUYECKUX BOJTH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3anus, 1udpakuus, nHTephepeHIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MMPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 Ipa”ully paszenna IByX ONTUYECKUX CPEeNl.

Xox nyueit B mpusme. [ucnepcusi cBera. CloxHBIA cocTaB 0€loro CBeTa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3BI OT €€ TeOMETPUU M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue noaHoOro BHyTpEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKaJla U JIMH3HI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINN JIa3epPHOTO U3IYYCHHS Ha IBYX IEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl NPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [locrymnarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi U UMIYJIbC PEIISITUBUCTCKON YaCTHIIbI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIIOBOE M3Iy4YeHUE (M3TyuyeHHE aOCOIIOTHO YEPHOTO TeNa).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poToddpdexra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosneMEeHT, (HOTONATUYMK, TYHHEIBHBIM MUKpPOCKON, COJIHEYHas Oartapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas Mojzesib atoma
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjoimeHue GOTOHOB MPHU MEPEX0Jie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanuoaktuBHOCTh. Alnbda-pacnajg. DJNEKTPOHHBIM M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHHUs. BiusHuE paJnoakTHBHOCTH HA JKUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOr0 TEPMOSAEPHOTO CHHTE3A. OKOJOTHMYECKHE ACHEKTHI Pa3BUTHSA
AIEPHON IHEPIETUKMU.

Mertozapl peructpalvy U UCCIIEI0BAHUS JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npexaenamu CrtaHgapTHOM Moaenu. TEéMHas Martepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPO(PU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHAs ACTPOHOMHUSI.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeyHast akTUBHOCTb. MlcTrounuk sHeprun CoaHua v 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC MPECTABICHUS O MPOUCXOXKACHUU U 3Bojtonuu CoJiHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN TSI OMPEICSICHHs TTOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BETUYHH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEPKA NPEMIOKEHHBIX THUNOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MounekynsipHas pu3nKa U TEpMOJMHAMUKA», «DJIEKTpouHaMuKay», «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUUYECKOH c(hepax AesaTeIbHOCTH YelIOBEKa, pOjib U MECTO (PU3UKHU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pu3mveckor KapTUHE MUPA, MECTO (PU3NYECKON KApTHUHBI MHpa B 0OIIEM Psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IIU(ppOoBast 1ad0paTopusl.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 3yIeMEHTApHBIX (QyHKUUUA. [Ipu3Haku mNOMOOMSI TPEYroJbHHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeH  cpejsbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mMOJMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JIMHUU 3JIEKTpONepeiay, dJIEKTPOABUTATENb, pajgap, PaauONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJSITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKU MOCIEACTBUM ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJEpKaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJH3UpOBATH 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaLUU (U3HMUECKOTO COJEp KaHUsA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh CpeACTBa MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypokKax (U3UKM M BO BHEYPOUYHOMH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIBHON PaOOTHI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPEeAeIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAKTUYECKOW pabOThl ¢ YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCHU JJIT OIEHKU CHUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU AHAIU3E PE3YIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJUICKT, TIPEATOIarafoIIHiA
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIliexXy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHUE J1€MCTBOBATh, UCXOMAS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC M
paspemiaTh KOH(QIUKTHI.



[TPEAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenusi B I0 knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITIXCSI YMCHHUIA:

NOHMMAaTh POJb (U3MKK B  HIKOHOMHUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COLMANbHOM W OITUYECKOW cdepax AesITeIbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HaYCHHE OIMHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3HMYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (DPU3UUECKON TEOpUH B
(GbopMUpPOBAHNY NIPEJICTABICHUNA O PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IpOLIECCOB (SIBJIEHMI): WHEpLMAIbHAS CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJIO, MaTepHhalibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yInpyroe 1 ad0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OTHOPOJHOE JJIEKTPUUECKOE TTOJIE;

pasnuyath ycioBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IPOLECCHl U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMEeLIeHMUS,
3akoHbl HplOTOHA, mpuHOMN — OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTeMaTH4eCKOe BBIpaXXEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOJb3YS
ocHoBHble moOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUHAMHUKM (CBSI3b JIABJIEHUS HWJEAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOW DHEPIUed TEIUIOBOIO ABWKEHUS M KOHLICHTPALMEH €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHUS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
ra3a C KOHUEHTpAalMEed MOJIEKYJ M €ro TEeMIEpaTypoW, ypaBHEHHE



MenneneeBa—Knamneiipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHEHUs] PHEPTrMU B TEIJIOBBIX MpoOIeccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KianepoHa;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHUs MPUMEHMMOCTH 3akoHa Kyiona, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa il ydacTka
Henu W Uil 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyns—Jlenua,
npaBuia Kupxroda, 3akonsl dapajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE MPOIECCHl W SIBJICHUS, HCIOJIb3Ys BEJIWYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CWIa YIPYrOCTH, CUJIa TPEHUs, MOLIHOCTb,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
SHEprusi ynpyrol aedopmManud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCcooTHas TeMIeparypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrus WACATBHOTO OJHOATOMHOIO rasza, padoTa HJEalbHOrO Trasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JIBUTATENSA;, AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTDh JIEKTPUUECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Inapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIKYIIAs CUJla, CWiIa  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass €EMKOCTh TJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUs AIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUS  (PU3UYECKUX  SBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAITM3alsl, HAPABICHHOCTh
TeIIonepeaayu, JIEKTpU3alus Tell, SKBUIMOTCHIIMATbHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
Jpyrol €  HCHOJB30BAHMEM  TPSAMBIX  W3MEPEHUH, TIpU  ATOM
KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHUPOBATh pE3YyJIbTaThl MOJTYYCHHOU



3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJIE TpapuKOB C YYETOM
a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOJIBI IO Pe3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, IMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPETHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: IIIIAHUPOBAThH
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKEHHOU
TUTIOTE3bL;

coOJII01aTh TIpaBuiIa 0€30MacHOT0 TPy/Ja MPH MPOBEACHUU UCCIIEIOBAaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THbIE 3aJa4yd C SBHO 3aJaHHOM M HESIBHO 3aJIaHHOMU
bu3nYecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUeCKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
NPUMEHSIThL  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bU3MYECKUX TEOpPUN MPHU HCIOIBL30BAHUU MATEMaTHYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUTh pacU€Thl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOAbI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pelarth KayeCTBEHHBIC 3ajayd, TpeOylolrue NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3MKHU, a TaK)KE UHTErpalluy 3HaHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ OOPON Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTHh TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIICHUBATH TOCIIEACTBUS OBITOBOW M TIPOW3BOICTBEHHOU
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKA W TEXHOJIOTUM [JId JAJbHEWIIEro Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJI1 TIOMCKA, MepepadOTKH U TMPEIbABICHUS Yy4eOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHON M 2THYECKOM cepax AesTeILHOCTH YeJIOBEKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBHON M MPOTHOCTUYECKON (YHKUUNA (PU3MYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUHU OTHOCUTEIBbHOCTH, KBAHTOBOW
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTaBICHUN O IPUPO/IE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
NEKTPOMArHUTHOM  WHAyKuuW, npaBuwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHME  OWHINTEWHa IS
dorordpdekra, mepBeld U BTOpoW mocTynaatsl bopa, npuHUIMD
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUSA, HCIOJb3Ys BEJINYUHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJABMKYILAS CUJIAa CAMOMHIYKLUMH, 3HEPrusi MarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMIYJIbC, IIOJIHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMATrHUTHAS UHIYKUHUS, CAMOUHIYKLIUS, PE30HAHC, UHTEPPEPEHIIMS
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONPENENATh HAaIlpPaBICHUE HWHIAYKLUHWH MarHUTHOIO TOJIS NPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHalim3a ©M  OOBSACHEHHS (U3UYSCKHX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX HW3MEPEHUH, TMpPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI IO  PE3yJIbTaTaMm
VICCJIEIOBAHNS;

IPOBOJAUTH KOCBEHHBIE WM3MEpPEHHUs (U3HUECKUX BEIMYMH, MPU STOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  Yy4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJENM, OTBEYarolue TpeOOBaHUSAM 3a/layd, NPUMEHATH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/AbI PEUICHUS ¢ YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOI HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
NPUPOAOIIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MH(popManmen (Guznyeckoro
COICpKaHUSI C WCIOJB30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKAa, TepepaboTKH M MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHOpMaIH, TOIYYECHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSATEILHOTO  TPHOOPETCHWS  HOBBIX 3HAHWW B  MPOIECCE
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TpYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIFHO PACIPENEIATh AesTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH BKJAJ KaXKIOTO W3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmextpirieckoe moe 24 ! https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6b6847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (usiueckuit npakTikyM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Hroro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue op
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAyKa O 1 bubnnorexa [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METOJIbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 CniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpeHu pruznuecknx 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4i MEXaHUKHU
8 Paanyc-BekTop MarepraibHON TOYKH, 1 bubnuotexa [JOK
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€ro IpOEeKLHU Ha OCU KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX nmpoekiuu Ha OCH KOOpIUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBmkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 IPSIMOJIMHEMHOT O ABMXKEHUS C brbmmorexa [TOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHue. Y cKopeHue

13 CBOOOAHOTO MaJeHUs. 3aBUCMOCTh bubmuoreka [IOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tena, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS

15 ckopocts. [lepron u yacrora. bubnuotexa [JOK

L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEeHHue

https://m.edso00.ru/33196fbe
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KonTtponbHast pabora o Teme

bubnunoreka LIOK

16 "Kunematuka" https://m.eds00.ru/1242f32e
[Iepsblit 3ax0H HproTOHA.

17 HNuepuunanbHble CUCTEMBI OTCYETA. bubmunoreka [JOK
[Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA

18 Cuna. PaBHOz€MCTBYIOIIIAs cuila. bubnmnoreka HOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[IpuHIMI Cyneprno3uuuu CUll.

20 PGI:)IHGHI/IG 3a}$1qpﬁa MIPUMEHEHUE buGnuorexa [IOK

https://m.edsoo.ru/bdf997fb
3akoHOB HploTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBAJICHTHOCTb TPABUTAIIMOHHON U bubnmorexa [JOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

99 Cuiia TSKeCTU U yCKOPEHHe bubnnorexa [JOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBm>xeHne HeOECHBIX Te U UX

93 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kennepa

24 Cwta ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0Oae2cd84
Cwita tpenus. [Ipupona v BuasI cumn BuGmorexa [IOK

25 TPEHML. JIBIDKEHNC B XHAKOCTH U rase https://m.edsoo.ru/1fa86499

C Y4ETOM CHJIBI CONPOTUBIICHUS CPEBI

https://m.edso0.ru/2cb29676
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Hasnenue. 'uipocraruueckoe bubnmoreka [JOK

26
nasienue. Cuina Apxumena. https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnmnoreka HOK

27 [TocTynarenbHOe U BpalaTelibHOE bubnmnoreka HOK
JIBUKEHUE TBEPAOTO TENa https://m.edsoo.ru/2b95d57¢e

28 MOMEHT CujIbl OTHOCUTEILHO OCH bubmuorexa [IOK
BpaieHus. [1nedo cuibl. https://m.edso0.ru/653d3459
CrnosxeHue Cuil, IPUIOKEHHBIX K

29 TBepAoMYy Teny. LleHTp Tspkectu Tena. bubmmoreka [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs

bubnunoreka LIOK

30 Pemterite aga https://m.edsoo.ru/dclcaac0

31 KonTponbhas pabota no Teme bubmmoreka [JOK
"Tunamuka. CtaTuka TBepJoro Temna" https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOU TOYKH,

32 CHUCTEMBbI MaTEpUAIbHBIX TOUEK. LIeHTp bubmuoreka [IOK
MacC CUCTEMbBI MATEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MaccC
NmMnynbe cuiibl M1 ©3BMEHEHUE UMITYIIbCa

33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. brbmmorexa [JOK

https://m.edso00.ru/13f0a221

PeakTnBHOE OBIKEHIE
MoMeHT uMIysbca MaTepUaIbHON

34 Touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAIbHbIX https://m.edsoo.ru/d6532eb9
TTOJISIX

35 Pemenne 3amau buGnnorexa [JOK

https://m.edsoo.ru/f7706d63
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Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenienuu. ['paduueckoe

bubnunoreka LIOK

36
MIPEICTABJICHHE PAOOTHI CHITBI. https://m.eds00.ru/913974c7
MOIIHOCTD CHJIBI
Kunernueckas sneprusi. Teopema o6
37 W3MEHECHUU KHHETUYECKOW YHEPTHH bubmmorexa [JOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
[ToTeHnMaNbHBIC U HETIOTECHITHATBHEIC
38 cwisl. [loTeHnansHas 3Heprus bubnnorexa [IOK
' It https://m.edsoo.ru/554bafcc
Bropas kocMHuueckas CKOpoCTh
TpeTbs kKocMudeckast ckopocTb. CBs3b
paboThl HEMOTEHIUATBHBIX CHUJI C
39 M3MCHECHHUEM MEXaHUYECKON SHEPTUH bubmmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU
Vnpyrue u He 1€ CTOJIKHOBEHHUSI.
40 N Ez;em/le Bey?f }J,'IFJ'II/I IUIST aeanbHON bubnnorexa [JOK
P pHy https://m.edso0.ru/f30f43b6
KUJTKOCTH
41 KonrtpomnsHas padota no Teme "3aKoHbl bubnmnoreka HOK
COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTue npencraBieHuid 0 Ipupoe
P PP Bu6mmotexa IJOK
42 tem1oTbl. OcHoBHBIE noJiokeHnss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPJABIX TeJ. XapaKTep IBHKCHHS U bubmmorexa [JOK
P o AAPAIETED https://m.eds00.ru/c44d02e2
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
44 Macca 1 pa3mepbl MOJIEKYJT (AaTOMOB). bubmuoteka [IOK

KoauuecTtBo BemectTBa. [locrosHHas

https://m.edsoo.ru/c5b72ab7
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ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE. bubnmnoreka HOK
[ITxana Henbcus https://m.edso0.ru/0070d493
bub6nmoreka [IOK
46 P
ClHICHHE 331t https://m.edsoo.ru/1531aba5
bu6nmorexa [IOK
47 )4 iras. I
ACTIDHBIH 143, £ a30BBIC SAKOHBL https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTtypa. 3akoH bubmmoreka [JOK
JlanpToHAa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padpuaeckoe nmpencraBaeHue
51 1/1501(11) OIIECCOB: ieﬂTe Ma, U30Xopa bubmorexa HOK
port ' pMa, P, https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 MKT
OctoBHoe ypasHeHHe https://m.edso0.ru/c8094721
bu6nmorexa LIOK
P
53 CHicHie sazat https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHe KHHETUYECKON dHEepruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO
IBYOKEHUS €€ YaCTHIL
O06o0meHre U cucTeMaTr3aIus 3HaHUH
55 o Teme "OcHoBel MKT" bubmmorexa [JOK

https://m.edsoo0.ru/09d12fd8
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KonTtponbHast pabora o Teme

bubnunoreka LIOK

56
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas CUCTEMA.
3aaHue BHEIMHUX ycnoBui i T/1
CUCTEeMbI. BHENIHNE U BHYTPEHHUE
S7 napameTpsl. [lapamerpsr T/l cuctembl bubmmorexa [JOK
PAMEIPEL. 2 lapametp https://m.eds00.ru/5f8d38a3
KaK CpeJIHHE 3HAUCHUS BEJIMYUH,
OIHCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 Camornpon3BojibHas penakcaius T/]] bubmorexa OK
p P https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopens uieanpHOro rasa B
59 TEPMOJUHAMUKE. Y CIIOBHS bubmmorexa [JOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH TOU MOJCIIN
60 VpaBuenne MenneneeBa-Kianeiipona bubnmnorexa [JOK
Y BBIPAKEHUE ISl BHYTPEHHEN DHEPIUU https://m.edsoo.ru/bal178d0
Bripaxkenue amnst BHyTpeHHEH dHepruu
61 OJIHOATOMHOTO UJCAJILHOIO rasa. bubnmnoreka HOK
KBazucrarnueckue 1 HECTaTHUYECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
OnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucienue paboTsl but6mmorekxa [IOK
no rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Tennonepenava kak crocod W3MEHEHUs
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bu6muoreka [JOK

coBepILeHHs pabOThI

https://m.edsoo.ru/3d734561
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KonBexknusi, TEIIOnpoBOJHOCTS,

bubnunoreka LIOK

o4 W3JIy4YeHHE https://m.eds00.ru/157b54cd
KomnuecTBo Tennorsl. TemioéMKOCTh
65 TeJa. Y IeabHas U MOJIsIpHas bubnmnoreka HOK
TEIJIOEMKOCTH BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTLJIMBA
66 Pacuér konmyecTBa TEMIOTHI IIPU bubmuorexa [IOK
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoIEcCe. bubnunoreka LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonnuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHHSI BHYTPEHHEW YHEPTUU bubmorexa LIOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bubmuoreka [IOK
npoueccos. HeoOpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
20 [TpyHUIMIIBI NENCTBUS TETUIOBBIX bubmuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3HadeHue KIT,. Iukn bubmmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
but6mmorekxa [IOK
72 Pemterie 3aza https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE ACTIEKTHI
WCIIOJIb30BAaHUS TETUIOBBIX JBUTATENEH.
- bu6muoreka [JOK
73 TennoBoe 3arpsi3HEHUE OKpYXKarolen

cpensl

https://m.edso0.ru/9867aaa7
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bubnunorexa LIOK

74 Pemrenune 3amau
A https://m.edsoo.ru/c8c70432
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
75 o teMe "Tepmonuuamuka. TerioBsie buGnuorexa [IOK
P ' https://m.eds00.ru/28d62b3f
MAIIIHHBI
KonTtponbHas pabora o Teme
76 "TepmoauHamuka. TerioBbie buGnuorexa [IOK
P | ' https://m.edsoo.ru/1b6e26¢c5
MAIIHHBI
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Icﬂa eIIJ)He U KHUIleHue. Y IejabHas bubmorexa LOK
P e https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacsieHHble 1 HEHACHIIIICHHBIC ITaphl.
KauecTBeHHas 3aBUCHMOCTE INIOTHOCTH
Y aBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGSaBI/ICI/IM(I))CTI) oT bubmorexa LIOK
EPATYPEL, https://m.edso0.ru/f5c17d02
00bEMa HACHIIIEHHOTO Tapa.
3aBUCHMOCTh TeMITEpaTypPhl KHUIICHUS
OT JIaBJIEHUS B KUIKOCTH
79 BnaxxnocTs Bo3tyxa. AGCoOTHAS U bubnmnorexa [JOK
OTHOCUTEJILHAS BIAKHOCTD https://m.edso0.ru/30ebbb79
bubnmorexa LIOK
80 Penrenne 3amau
a https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucramimueckue n
81 amopdHbIe Tena. AHH30TPOTHS bubmmorexa LIOK
P ) P https://m.eds00.ru/20a88a03
CBOMCTB KPHCTAJIOB
[MnaBneHue U KpUCTATUTH3AITHSL.
bubnunorexa LIOK
82 VY nenpHas TEILIOTA IIJIaBIIEHUS.

Cyb6numarus

https://m.edsoo.ru/6ee91e9f
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Hedopmaruu TBEpIOTO TENA.

b K
83 Pactsoxkenue u cxxatue. Casur. Motyib nbmrotexa [O
s https://m.edsoo.ru/dalaab10
IOnra. [Ipeaen ynpyrux nedopmaruii
TennoBoe paclIMpeHne KUIKOCTEN U
84 TBEPABIX TeJ. AHTAPMOHHU3M TEILJIOBBIX bubmorexa [IOK
P . P https://m.edsoo.ru/7ba5edf2
KoJIe0aHUI YacTHUI] BEIIeCTBA

85 [IpeoOpazoBanue sHEprUu B (ha30BBIX bubnmnoreka HOK
nepexonax https://m.edso0.ru/97a0672f

bubnuoreka [{OK

86 0
¥pasiietiite Tenosoro bararica https://m.edsoo.ru/ab1521fb

bubnuoreka [{OK

87 P

clietHe sazat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.
Kanumnspuele siBienus. Jlapnenne non bubnuoreka [{OK

88 .

VCKPHBJICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o01IeHre u cucTeMaTu3alus 3HaHu|
89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢c
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "A cl:raTHLIe (I?OCTO}IHI/I}I BEIECTBA bubmorexa [TOK
P | B ' https://m.edsoo.ru/7dc2a739
®da30BbIC IEPEXOIBI
DeKTpHU3aIys Tell U €€ POSBICHUS.

01 DnekTpuyeckui 3apsia. /IBa Buaa bubnuotexa [JOK
NEKTPUYECKUX 3apsaaoB. [IpoBoaHuky, https://m.edsoo.ru/laff445f
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH

92 DIIeMEHTaPHBIHN YJIEKTPUUECKHH 3apsijl. bubnuotexa [JOK

3aKkoH COXpPAaHCHUSA SJICKTPUICCKOIo

https://m.edsoo.ru/f49afd24
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3apsiaa

03 B3aumoneiictBue 3apsaoB. ToueuHbie bub6nmoreka [IOK
3apsiibl. 3akoH Kynmona https://m.edsoo.ru/445b7746

bub6nmoreka [IOK

94 Pemenune 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubnmoreka [JOK
AIEKTPUYECKUE 3aPs/Ibl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [IpoOHneiii 3apsn. Jlunun bubnuoreka [IOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edso0.ru/3dac6957
OaHOPOIHOE AIECKTPUIECKOE TT0JIe
IToTeHIMaILHOCTD

97 AIEKTPOCTATHYECKOIO 1MOJist. Pa3HOCTh bubmorexa [JOK

p ' https://m.eds00.ru/80021447
MOTCHIINAJIOB U HANIPSDKEHUE
[ToTeHIMaabHAas SHEPTUs 3apsi/ia B
98 SJICKT L(I)CTaTI/I‘leCKOI\l: moJjie lTl)'I(I)[TeH Ha bubmorexa [JOK
P ' H https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO MO
CBs13b HANPSOKEHHOCTH TIOJIS U

99 a3HOCTH ITOTCHIIUAIIOB IS bubmorexa [JOK
p H a https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [TpuHIMI cyneprno3unun bu6muoreka [JOK
SIIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6c

bubnunorexa LIOK

101 Pemenne 3ana

HICHHE sakad https://m.edso0.ru/5a582263
[Tone Toueunoro 3apsna. [Tone
. bubmuoreka [{OK
102 PaBHOMEPHO 3apsKEHHOM cepsl

https://m.edsoo.ru/b297b5c3
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[Tone paBHOMEPHO 3apsKEHHOTO 110

" bub6nmoreka [IOK
1 T
03 00bemy ma{’ a.onep aBHf)MepHO https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM TII0CKOCTH
104 [IpoBOJHUKH B 3JIEKTPOCTATUYECKOM bubnmnoreka HOK
roJie. Y CJI0BUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
JIMdIIeKTpUKY U OJTYIPOBOAHHUKY B bubmmoreka [JOK
105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konpnencarop. DnekTpoéMKOCTh
106 KOHJCHCATOPa. DIEKTPOEMKOCTD bubmmorexa [JOK
pa- P https://m.edsoo.ru/845b4f73
IUIOCKOTO KOH/IEHCATOpa
[TapamiensHOE coeMHEHNE bubnuoreka [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COEAUHEHUE bu6mmoreka IIOK
KOHJICHCAaTOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHASHcAaTopa brbmmorexa LTOK
P P A P https://m.edsoo.ru/73a34f18
bu6nmorexa LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.eds00.ru/27434040
111 JIBrKeHHE 3apsyKEHHON 4acTUIBI B bubnmnoreka HOK
OJHOPOTHOM BJIEKTPUUECKOM TOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI but6mmorekxa [IOK
o teme "DieKkTpuueckoe mnoie" https://m.edso00.ru/5752603f
KonTponbhas pabota no teme
" " bubmuoteka [IOK
114 DIIEKTPUUIECKOE TT0JIe

https://m.edsoo.ru/cefe90e9
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Cuia Toka. [locTossHHBIH TOK. Y CIIOBUI

115 CYIIIECTBOBAHUS MOCTOSHHOTO bubmmorexa HOK
yit https://m.eds00.ru/233311b5
AIIEKTPUIECKOTO TOKA
bu6nmoreka IIOK
116 n .H OJIC
crowmmicn Toka. Hanpsikene i 5/1 https://m.eds00.ru/0839a115
117 3akoH OMa aJ1s yyacTKa LEnHu. bubmunoreka [JOK
DIIEKTPUUECKOE COMTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTD COTIPOTHUBIICHUS
118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €r0 bu6nmorexa LIOK
JUTMHBI Y TTOIIAAN OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeueHUs
119 VY enapHOE CONMPOTHBIICHHUE BEIIECTBA. bubnunoreka LIOK
Perenue 3agau https://m.edso0.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bubmmoteka IIOK
CMEIIIAHHOE COEIMHEHHE MMPOBOIHUKOB https://m.edso00.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX IEKTPUIECKUX bubmuoreka [IOK
uenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bu6nmorexa LIOK
122 P
CHICHHC Safat https://m.edso0.ru/3881b469
123 Pabora anexTpuieckoro Toka. 3akoH bubmuoreka [IOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5c
but6mmorekxa [IOK
124 P
CHIeHHe sajat https://m.edso0.ru/6761bfOf
MOIIIHOCTD 3IEKTPUYECKOTO TOKA.
125 TeHI-JIIlOBa}I MO HOI():TL BBIZIEIIEMast Ha bubmorexa HOK
H > BRU https://m.eds00.ru/99750a6f
pe3ucTope
126 Pemenue 3amau but6mmoreka [IOK
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https://m.edsoo.ru/eb72fc24

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmmoreka [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubmuorexa [IOK
ANEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubmuorexa [IOK
129 Penterrie 3apat https://m.edsogru/3580b679
bubnuoreka [{OK
130 MortEoCTS HCTOTHIKA TOKa https://m.edsogru/aan51d8
bubmmoreka [JOK
131 Koporkoe sampikaiiite https://m.edso:)_.lru/546f5632
132 Konnencarop B 1ienu nocTosSHHOTO bubnuorexa [IOK
TOKa https://m.eds00.ru/35368f3e
bubmuoreka [IOK
133 Pemterrie azas https://m.edsogru/4410cef0
134 Pemenue 3az:atul o teme "[locTossHHBII bubnuoreka [{OK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "l[locTostHHBIN bubmmoteka IIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3amau mo treme "I1oCcTOSTHHBIH bubmmoteka IIOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U cucTeMaTu3alus 3HaHU|
137 110 Teme "[10CTOSIHHBIN 2IEKTPUUYECKAN bubmmorexa LIOK
" https://m.edso0.ru/bfd7a050
TOK
138 KonTtponbHas pabora o Teme bubmuoreka [IOK
"TTocTOSIHHBIN NMEKTpUYECKUI TOK" https://m.eds00.ru/1885ddf1
139 DneKTpuyecKasi mpoOBOAUMOCTD bubnuotexa [JOK

Pa3IUYHBIX BELIECTB. DJIEKTPUUECKUI

https://m.edsoo.ru/da794295
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TOK B MeTajiiax. CBEpXMpOBOAUMOCTD

DJIEKTPUUYECKUH TOK B paCTBOpaxX U

140 acIIaBax JEKTPOJIIUTOB. 3aKOHBI bubmmorexa LIOK
P P ’ https://m.edso0.ru/4b423491
®Dapanes U1 JJIEKTPOIU3a
. bub6nmoreka [IOK
141 DnexkTpuueckuil Tok B razax. [lnazma https://m.eds00.ru/92d9276
142 DJIEKTPUYECKUHN TOK B BAKyyMe. bubnmnoreka HOK
Baxyymubie mprbopbl https://m.edsoo.ru/2E+160
DIIEKTPUUECKUI TOK B bubmmoreka [JOK
143
MOJIyIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubnunoreka LIOK
144 II 0
OIYTPOBOAHHIKOBLIE NPHOOPH https://m.eds00.ru/83622200
Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO Bbu6moteka [JOK
145
JBHKEHHUS C LIEIIBIO ONIPEACIICHUS https://m.eds00.ru/f6292f5f
MI'HOBEHHOH cKkopocTH"
Pu3nYecKuil NPAKTUKYM 110 TEME
146 "N3mepeHue yCKOpeHus Mpu bubmmnoreka HOK
MPSAMOJIMHETHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/6960b6ef
JBUKEHHUH 110 HAKJIOHHOW IJI0CKOCTH"
Pu3NYeCcKuil IPAKTUKYM 110 TEME
147 "N3mepeHue yCKOpeHus CBOOOIHOTO bu6muoreka [JOK
najgeHus” https://m.edsoo.ru/d1ea2402
Pu3NYecKuil TPAKTUKYM 110 TEME
148 "N3MepeHne paBHOAEHCTBYIOIIEN CHJTBI bubnuotexa [JOK

IpU JIBUKEHUH OpyCKa IO HaKJIOHHON
IJIOCKOCTH"

https://m.edsoo.ru/0b34db84
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149

150

151

152

153

154

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"U3y4yeHue NBUKEHUS TeJla 1o
OKPY’KHOCTH C IOCTOSIHHOM 11O MOJYJIO
CKOpOCThIO"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE
U pE3WHOBOM 00paslie, OT UX
nedopmarun”

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucumoctd Frp(N)"

Du3nYeCcKu IPAKTUKYM I10 TEME
"HccnenoBaHue yCIOBUN PaBHOBECHUS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOPMO3HOMY IIyTH'" MMITyJIbCA IIPU
yIpyrom B3aumMojencTsun"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO
nporecca (peKOMEHI0BAaHO
UCTIOJIb30BaHUE LU(POBOIA
nabopatopun)" wiu "U3ydenue
M30X0pHOTO npouecca" unu "N3yuenne

bu6nmorexa [IOK
https://m.edsoo.ru/bcf53514

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

bubmuoreka [{OK
https://m.edsoo.ru/b83b1607

bu6nmorexa LIOK
https://m.edsoo.ru/4a04f4f7

bu6mmoreka IIOK
https://m.edsoo.ru/856fh28e

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07
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n3o0apHoro npouecca” unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

Pu3n4eCcKUul IPAKTUKYM 110 TEME

bub6nmoreka [IOK

155
"N3mepenue yaenpHoi TernnoéMkoctu" https://m.edsoo.ru/2f2faa61
DuU3nYeCcKui MPAKTUKYM 110 TEME
"N3mepenune abCcoMOTHON BIAKHOCTH

156 BO3/lyXa M OI[EHKa Macchl apoB B bubamorexa LIOK

Ayx u 3 https://m.edsoo.ru/6bla23b5
MIOMEIICHU T
Ou3nyecKkuil MPakTUKYM 0 TEME
157 "N3ydyenue npoTeKaHusI TOKA B LIENTH bubnnorexa [JOK
i P ) ’ https://m.edsoo.ru/ec424377
coJieprKalleil KOHeHcaTop
Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenue yaenbHoro bubnuorexa [IOK
158 \
COIPOTUBIICHUS IIPOBOJAHUKOB https://m.eds00.ru/2b179d98
Du3nUeCKu IPAKTUKYM I10 TEME
"N3MepeHune cuiibl TOKa U HANPSKEHUS
159 B IIE€TIA MTOCTOSTHHOTO TOKA MPU MTOMOIIH bubmmorexa [JOK
i P - https://m.eds00.ru/5643ea56
AHAJIOTOBBIX U NU(PPOBBIX
WU3MEPUTEIIBHBIX MPUOOPOB"

160 ®u3nyecKkuil NPakTUKYM II0 TEME bubmuoreka [JOK
"Habmroienue snexrponauza’ https://m.edso0.ru/64b6e901
PesepBHrIit ypok. O600IICHHE U

161 CHCTEMAaTU3alMs 3HAHUH 110 TeMe bubnunorexa LIOK
"Kunematuka" https://m.edso0.ru/ed017d93

. bubnmnorexa [JOK

162 PesepBHbIil ypok. O0001ICHNE U 1

https://m.eds00.ru/3149956b
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cucTéMaTu3anusa 3HAHUI 110 TEME

"Inaamuka"
PesepBueiil ypok. O0001IEHE U
163 CI/ICTI;MaTI/BZII_:I/I}I 3HAHUH 10 TEME Bubmaorexa ITOK
" " https://m.eds00.ru/0f9752ac
Craruka TBEpAOro Tesna
PesepBublil ypok. O0001IEHHE U
P P . bu6nmorexa [IOK
164 CUCTEMATH3ALNA 3HAHUH 110 TEME
" " https://m.eds00.ru/6c0df9cc
3aKOHBI COXPAHECHHS B MEXaHUKE
PesepBusiit ypok. O60011eHNE U
165 cUCTEMATHU3alKs 3HAHUH 10 TEME bubnunoreka LIOK
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PesepBusiit ypok. O60011eHNE U
166 cUCTEMATHU3alHs 3HAHUH 110 TEME bubnunoreka LIOK
"Tepmonunamuka. TennoBbie https://m.edsoo.ru/Obcc77cl
MAaIITUHE!"
Peseprubiit ypok. O60011eHIE U
167 cUCTEeMaTU3anus 3HaHUM 110 TeMe bubmmnoreka HOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEXOBI"
PesepBurrii ypok. O000111€HIE U
168 CI/ICTEMaTmZEHsI 3HAHUH 110 TEME bubmorexa LIOK
" " https://m.edso00.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
Peseprubrit ypok. O6001eHIE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
" . . " but6mmorekxa [IOK
169 [ToCTOSTHHBII AIIEKTPHYECKHIA TOK

https://m.edsoo.ru/3cae6dal
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PesepBHeiit ypok. O600IICHHE 1

bubnunoreka LIOK

170 :‘I/ICTeMaTI/ISaI_[I/I}I 3HAHUNA nov 'TeMe 1 https://m.edsoo.ru/cc7681d4
TOKH B pa3IU4HBIX Cpeliax
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edso00.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBieHNE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, mapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne buomorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 YH nu. [IoTok BeKTOpa MarHUTHOMH bubmmorexa [JOK
AYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HWHAYKTUBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHC Safat https://m.edsoo0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubmorexa LHOK
-Lap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIECOaHUH U3 X bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OIIMCaHU
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ;:IKaJ'IBHBIX buGnuorexa [IOK
,},’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHndecKkue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMINTUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};7? bubnmorexa [JOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa HOK
) YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOp B LIENU MIEPEMEHHOTO bubnuorexa [IOK

TOKa

https://m.edso00.ru/84836152
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43 Karymika MHIyKTUBHOCTH B LIeNIU Bu6muotexa [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon OMa JJ1st JIEKTPUUYECKOM 1enu bubnmnoreka HOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUIMTYIHOE U NEUCTBYIOIIEE bubmaorexa LIOK

YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS

46 Pe3onanc B 31eKTpHUECKON 1IEITH Bubmrorexa IOK

p H https://m.edso0.ru/087506df
bubnuoreka [{OK

47 P

CHICHHC Safat https://m.edsoo.ru/a16836a4
Uneanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp Bubmrorexa IIOK
P g > THEPEAL . https://m.eds00.ru/f97418ae
noTpedIeHUE IIEKTPUICCKON SHEPTHH
DKOJIOTUYECKUE PUCKU TIPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IL30]§)3.HI/I$I P Bubmuorexa IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HUA
bubnmorexa LIOK
50 P
CHICHHC Safat https://m.edsoo.ru/ee6677ed
bubnmnorexa LIOK
51 P
Cletme sajat https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATU3ALHS
3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE
" P bubmmoreka [JOK
52 KOJIeOaHUs

https://m.edso00.ru/401024a9
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Mexanuueckue BOJIHBL.

53 XapakTepUCTUKH MEXaHUUECKUX BOJH buomorexa LIOK
https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bub6nmoreka [IOK
> 3ByK. XapaKTepHCTHIH 3BYKa https://m.edso0.ru/138b6f09
56 Nudpa3Byk u ynbrpas3syk. [llymoBoe Bbu6mmotreka [JOK
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl https://m.edsoo.ru/7380038f
bubnunoreka LIOK
> Pemerie sana https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHbIE BOJIHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoICTBA 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJH.
60 [TpuMeHeHue IeKTPOMAarHUTHBIX brbmmorexa [JOK
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJNeBUICHUs. Painonokanusi. bubmmoteka IIOK
ONEeKTPOMarHUTHOE 3arps3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaloIlel cpebl
62 KonTponbhas pabota no teme bu6muoreka [JOK
"KonebGanus 1 BOTHBI" https://m.edso0.ru/4f7985a0
Caer. 3aKOH MPSIMOJIUHEIHOTO
63 pacrpoCTpaHEHHUsI CBETA bu6muoreka [JOK

https://m.eds00.ru/f9566406
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Pemenue 3agau Ha npuMeHEHUE

64 3aKOHA IPSIMOJIMHENHOTO bubmorexa [IOK
P https://m.edsoo.ru/ea32d455
pactpocTpaHeHHUs CBETa
Otpaxenue csera. [lnockoe 3epkaino.
65 Cdepudeckoe 3epkaio Bubmmorexa LIOK
p P ) https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJILHEIN IT0KA3aTeNb
66 npenomitenus. [1onHoe BHyTpEeHHEE bubmorexa [IOK
p ) . yp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [Ipenenbubiit yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTPaKEHUS U IIPEIIOMIIEHUS bubmorexa [IOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon aydeu B mpuzMe. Jucnepcus
ATy pu A P bu6nmorexa LIOK
68 cBera. ClHOXKHBII cocTaB O€eJIoro CBETa.
https://m.edsoo.ru/d8elc3be
LBer
69 JIun3bl. @OKYCHOE PacCTOSIHUE U bubnnorexa [JOK
OIITUYECKAs CHjIa JIMH3BI https://m.edso0.ru/60441359
70 [TocTpoenue n3o06pakeHni B IMH3AX U bubmmnoreka HOK
UX cucTeMax. Y BEJIMYEeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 M300paKEHN, IMOIYYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edso0.ru/5a868f09
[IOMOIIBIO JTUH3
I'ma3 kak onThdeckasl CHCTEMA
29 bubnunorexa LIOK

https://m.edsoo.ru/ecd480a2
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Pewenue 3anau. IIpeneinst

73 MIPUMEHUMOCTH T'€OMETPHUUECKOI bubmorexa LHIOK
p p https://m.edsoo.ru/cd174a10
OIITHUKHU
74 CKOpOoCTb CBETA U METO/BI €€ bubnmnoreka HOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
HCIIEPCHUSI CBETA
75 A P bu6nmoreka IIOK
https://m.edsoo.ru/lel6ccée
bubmuoreka [IOK
76 Hutepepentus caera https://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKH. Y CIIOBHS
77 HaOJII0ICHUS MAKCUMYMOB U bubmorexa HOK
a ™ https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuoreka [{OK
8 Pemenne sanas https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK
7 I1
9 PHMEHEHHE HHTEp(EpeHIn https://m.edsoo.ru/668edbc8
bubmmoteka IIOK
80 Jlndpaxuns ceera https://m.edso0.ru/12ed04b5
81 JudpaxknuonHas pemeéTka. Y cioBue bubmuoreka [IOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnmnorexa LIOK
82 Pemenue sanas https://m.edsoo.ru/d58c411a
83 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/e9890fe9
Pemenue 3agaa
84 A bubmuorexa [{OK

https://m.edso0.ru/c56¢8158
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bubnunorexa LIOK

8 CBeTOBbIC ABICHHS B PHPOAC https://m.eds00.ru/0b36363d

86 O000I11IeHNE U CUCTEMATU3ALIUS bubnunorexa LIOK
3HaHui 1o Teme "Ontuka" https://m.edsoo.ru/8a14748b
KonTtponbHas pabora o Teme
«OnTukay

87 bubnunoreka LIOK

https://m.edsoo.ru/82315dd4
['paHUIIBI MPUMEHIUMOCTH

88 KJIACCMYECKOW MEXAHUKH. 3aKOHBI bubnuorexa [{OK
3JIEKTPOIMHAMUKY U TIPUHLIUIT https://m.edso0.ru/c9bd77cb
OTHOCHUTEIILHOCTH

89 [locTynarsl ciennanbHOU TeOpUn Bbu6moteka [JOK
OTHOCUTEIIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHON
unTepsai. [IpeoOpazoBanus Jlopenua.

90 VYcioBue NpUYMHHOCTH. bubmuoreka [JOK
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHne BpEeMEHH U COKpaIlleHne
JUTUHBI

01 DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPTUEH U

92 UMITyJTBCOM PENSATUBUCTCKON YaCTHUIIBI. bubmmorexa [IOK

https://m.edsoo.ru/b6258ffa
DHeprus MoKost
93 PaBHOBECHOE TEIIOBOE U3ITYyUEHHE bubmmorexa LIOK

https://m.edsoo.ru/f54035a5



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5

bubnunorexa LIOK

%4 3aKoH cMewenns Buxa https://m.edso0.ru/1c5ff752
95 I'mnore3za M. IInanka o kBaHTax. bubnuorexa [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
% DHEprus u HMIyILC GOTOHA https://m.edsoo.ru/7fb307ec
®otoaddexrt. OnbiTel A. I'.
97 CTonef())(ia 3akonbl poTodddekra brbmmorexa LIOK
' https://m.eds00.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "Kpacnas rpanumna” bubmorexa LIOK
P P https://m.edsoo.ru/01ef4556
doTtoadpdekra
99 Hasnenue ceera. Onbith [1. H. bubanorexa [JOK
JleGenera https://m.eds00.ru/64b4f966
. bubnuoreka [{OK
100 BOTHOBEIE CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bonust ge bpoitns. /[nvHa BOIHBI 1€
101 b OI\/JIJ'ISIII[/I aliMe bl §6J1acm " bubmmorexa LIOK
P P p N https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIAH JIBUKYIICHCS YaCTHIIBI
. bubnuoreka [{OK
102 KopryckynapHo-BONHOBOR Ayasm https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnuorexa [IOK
KpHCTauiax https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHuli B MUKPOMHUPE.
104 Coo?Hg)meHm HCEH e eHéHH(I))CTeﬁp bubnmorera LHOK
N beA https://m.edso00.ru/65783dec
I'eiizenGepra
105 Pemenue rpaduyeckux 3amaq bubmmoreka LIOK

https://m.edsoo.ru/e70195bd
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bubnunorexa LIOK

106 P &
CUICHIE PACHETHBIX Saad https://m.edsoo.ru/ee9b3182
KonTponbhas paboTa 1o remam: Bu6 LIOK
" "o ) nonIoTexa
107 OCHOBHvCTO ’ K"()pHyCKyMp Ho https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 atoma. [lmanerapnas Mojenb atoma bubmmoreka [JOK
Pezepdopna https://m.edsoo.ru/312b750a
bubnunoreka LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE#R bubmmoreka [JOK
110
SHEpPryuu aToMa BoJOpojaa https://m.edsoo.ru/cf74blla
111 CrnoHTaHHOE U BBIHYXKJIEHHOE bubmmoreka [JOK
U3JIy4CHHUE CBETA https://m.edso0.ru/f945d85c
bu6nmorexa LIOK
112
Jlasep https://m.eds00.ru/2288a0c4
Hyknonnast Mmogens sanpa
113 I'eitzenbepra-MBanenko. 3apsn u bubnnorexa [JOK
MacCOBO€ YHCIIO sifpa. M30TombI. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTE
3aKoH paJInOaKTUBHOTO pacmaja.
CBolicTBa HOHU3H €ro
114 HU3TyICHUS BJ‘II/I?IIE)I/}IZO B bubmmorexa LIOK
¥ ’ https://m.edsoo.ru/aab98bef
PaanoOaKTUBHOCTU Ha KUBBIE
opranusmsl. [lozumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
115 Snepusie cunbl. Jledekt Macchl sapa. buomrorexa LIOK

S nepHblie peakuu. AnepHbie

https://m.edsoo.ru/ff1758d0
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peaktopsl. [IpobseMs! ynpaBiisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKHE aCIIEKThI pa3BUTHS
SICPHOW PHEPTETUKU

Meronsl perucTpauuy u
MCCJIEIOBAHMS DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

bubnunoreka LIOK
116 bapronbl, ME30HBI U JICITOHEI.
. https://m.edsoo.ru/1ac08a5h
[IpencraBnenne o CtanmapTHOM
Moaenu. KBapk-TiIroOHHAsE MOJIETb
aJpOHOB
®usuka 3a npenenamu CTaHIapTHOM
117 Mozenu. TéMHast maTepus u TEMHas bubnunoreka LIOK
sHeprus. EnuHcTBo husnveckoit https://m.edso0.ru/c026fd37
KapTUHBI MUPA
118 Otansl pa3BUTHS aCTPOHOMUHU. bubmmnoreka HOK
3HavyeHHe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTE 3aKOHOB (PU3UKH TSI
119 00BsICHEHUS PUPOJIBI KOCMUYECKHUX bubmuoreka [IOK
00BEeKTOB. METO Il aCTPOHOMHUYECKHUX https://m.edso00.ru/39c44028
HUCCIeN0BaHuN
CoBpeMEHHbBIE ONITUYECKUE
120 TEJICCKOIIbI, PaJHOTEIIECKOIIBI bubmorexa HOK
- b ’ https://m.edso0o.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHS
Bun 38é31H0r0 HeOa. Co3Be3nus,
121 SIPKHE 3BE3/bI, IIAHETHI, UX BUIUMOE bubnnorexa [JOK
P ’ ’ https://m.eds00.ru/aac588eb
JIBIDKEHHE
122 Conneunas cucrema. CosHIIe. but6mmoreka [IOK

CosnHeyHast akTUBHOCTE. McTOUYHUK

https://m.edsoo.ru/22748eb4
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sHeprun CosHIA U 3BE3]

3BE31bI, NX OCHOBHBIE

123 xapakTepucTuku. /luarpamma bubmmorexa [JOK
| PakTep . P . https://m.eds00.ru/42169944
CIEKTPAJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI IVIABHOM M0OCIE10BATEILHOCTH bubamorexa LIOK
A A https://m.edsoo.ru/b3cb766¢c
BuyTpeHHee cTpoeHune 3BE3 .
125 CoBpeMeHHbIE TPEICTABIECHUS O bubnnoreka [JOK
MPOUCXO0KIeHUH U dBOJroKK CoHIa https://m.edsoo.ru/d09da494
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]]
Muineunsiii [1yTe — Hama ["anaktuxa.
126 Tunel ranaktuk. Y€pHbie ABIPHI B bubmmorexa [JOK
P a https://m.edsoo.ru/7cd10a0a
s/Ipax rajJjakTUK
Bceenennas. Pacmiupenne BeenenHoid. Bu6 110K
nonmoTexa
127 3akoH Xab6mna. Teopus bonbuioro https://m.edsoo.ru/3dbdfod?
B3pbIBA. PenukTOBOE H3IyueHNE
128 Macmrabnas ctpykTypa Beenennoil. bubmmnoreka HOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubnuoreka [{OK
129 H 0
CPEHICHIHE NPODLIEMEL ACTPOHOMIH https://m.edsoo.ru/d37d9ffe
PuU3NYeCKUi MPAKTUKYM 10 TEME
130 "Uccne OBaHI/IIe) Mal"HIZ”ll“V;IOFO TTOJIS bubmmorexa [JOK
8 " https://m.edso00.ru/67361aef
MOCTOSTHHBIX MarHUTOB
131 ®u3nyecKuil NPakTUKYM II0 TEME bubnuorexa [IOK
"N3mepenue criibl Ammepa" https://m.edsoo.ru/fcae91e9
Pu3n4eCcKuil IPAKTUKYM 110 TEME
132 "UccnenoBanue SBICHUS https://m.edsoo.ru/c36658da

ANEKTPOMATHUTHON UHAYKIUHU"
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Pu3N4eCKuil IPAKTUKYM 110 TEME

133 . . . bubnunoreka LIOK
CCIICHOBATIIE ABICHIA https://m.eds00.ru/b8fb6391
CaMOUHAYKIUU
Pu3N4eCKU IPAKTUKYM 110 TEME
"U3mepenne mneproga cBOOOIHBIX
134 M 6p Hfl fieproa s bubnunorexa LIOK
R https://m.eds00.ru/5d159d35
MAasITHUKOB
DuzmyecKri MPaKTUKYM 110 TEME
135 "Toeob p ™ bubnunoreka LIOK
peobpasoBatue 3Hel?'mn B https://m.edsoo.ru/a28026bd
NPY>KUHHOM MasiTHUKE
DuzmyecKri MPaKTUKYM 110 TEME
136 "1 aHI/IS a6OT}I/)1:II/ICTO‘-IHI/IKOB bubmorexa LIOK
ceaenon p " https://m.edsoo.ru/89dc2d90
CBE€Ta B LIETIH IIEPEMEHHOT0 TOKa
Dduznyeckud MPakKTUKYM I10 TEME
137 . p ™ . bu6nmorexa LIOK
que"HHe [TapaveTpoB SBYKOBOH https://m.edsoo.ru/b100661a
BOJIHBI
Dduznyeckui MPaKTUKYM I10 TEME
138 " ; asar ?11\5/1[11 JIOMJICHUSI bubmorexa HOK
3Mel?veHHe TTOKAATEILT NPETIOMIC https://m.edso0.ru/42569eal
CcTeKa
Du3nUeCKU IPAKTUKYM I10 TEME
139 "HUccmenoBaHue 3aBUCUMOCTH but6mmorekxa [IOK
(OKYCHOTO pacCTOSIHHSI OT BEIIIeCTBA https://m.edso0.ru/b879fb3f
(Ha mpuMepe KUIKUX JIUH3)"
Pu3NYecKuil TPAKTUKYM I10 TEME
140 "HaGnronenue nudpakuuu, bubmuoreka [IOK

uHTEp(EpEHITNH U TONIAPU3AIUU
ceera"

https://m.edsoo.ru/8b7ac737
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Pu3N4eCKuil IPAKTUKYM 110 TEME
"OnpeneneHnue UMITYJIbCa U SHEPTUU

bu6nunorexa LIOK

141 pesTHBHCTCKIIX Hactitn (1o https://m.eds00.ru/63756c47
dboTorpadusM TPEKOB 3apSIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1€)"
Pu3n4eCcKuil IPAKTUKYM 110 TEME

142 "N3mepenue nocrosinHoM [1nanka Ha ﬁggﬁ;ﬁfgggﬁ}; 916f82
OCHOBe HccienoBanus Gororpdexra"
Pu3n4ecKuil IPAKTUKYM 110 TEME

143 "UccnenoBanue cekTpa bubmmoreka [JOK
pa3peRKEHHOI0 aTOMapHOr0 BOAOPOa https://m.edsoo.ru/ec651eb8
Y U3MEPEHHE IMOCTOSTHHON Punbdepra"
Pu3n4ecKuil IPAKTUKYM 110 TEME

144 "UccnenoBanue painoakKTUBHOTO ﬁﬂ?&ﬁ;?ﬁi 3dabeGe
¢doHa ¢ UCOIB30BaHUEM J103UMeETpa”
Du3nUeCKul IPAKTUKYM I10 TEME

145 "Habmronenus B Teneckon JIyHsl, bubnnorexa [JOK
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX https://m.edsoo.ru/1072021e
CKOIUIeHHH"
O06o0011eHNEe U cUCTeMaTU3aIHs
3HaHuil. Posib pu3uKN 1 acTpOHOMUHM B

146 9KOHOMHYECKOH, TEXHOJIOTHUECKOM, Eggﬁ;&fgg?ﬁ}: d6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JeSITeIbHOCTH YeJIOBEKa
O06o0011eHNEe U CUCTeMAaTH3aIs

147 3HaHuid. Posb 1 MecTo Gpu3uku u bubmmoreka [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU https://m.edso0.ru/18f19f7c
KapTHUHE MHpa

148 O0001IcHNE U CHCTEMATHU3AIINS bubnunoreka LIOK
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3Hanuil. Poss ¢pusnueckoil Teopun B
(OpMHPOBAHUY MPEICTABICHUI O
(bu3nUecKoil KapTHHE MUPA, MECTO
(GU3UYECKON KapTHUHBI MUpa B 0011IeM
psIIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEICTABICHUN O IPUPOIC

https://m.edsoo.ru/e7d400f4

149 O000I11IeHNE U CUCTEMATU3ALUS bubnunorexa LIOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMaTH3aIs bubmuoreka [IOK
3gagui 1mo teme "Kunemaruka" https://m.edso0.ru/4e31b507
151 O000I11IeHNE U CUCTEMATU3ALUS bu6nunorexa LIOK
3HaHui mo teme "IuHamuka" https://m.edsoo.ru/2dfbafcs
O000I11IeHNE U CUCTEMATU3AIUS
N Bubmunorexa IHOK
152 3HaHuil mo Teme "CTaThka TBEPI0ro nbnmotexa I
| https://m.edsoo.ru/3cca482e
Tena
O00011eHNEe U CUCTEMATU3ALIS G OK
153 3HaHUN 110 TeMe "3aKOHBI COXpPaHEHHUSI nosmorexa I
| https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNEe U CUCTEMATU3ALIS B OK
154 3HaHu# 110 Teme "OCHOBEI h'::psj?ll/llrzT:;{si):)lru led440ca8
MOJICKY/ISIPHO-KMHETHYECKOH Teopru” T '
O00011eHNE U CHCTEMATH3AIINS G OK
155 3HaHMUU 110 TeMe "TepMoauHaMuKa. nommorera L
T " https://m.edso0.ru/c63f7c10
€IUIOBBIE MAIITHHBI
O00011eHNE U CHCTEMATH3AIINS
156 3HaHMUN 110 TeMe "ArperaTHble bu6muoreka [JOK

cocrosiHuA BemecTsa. Da3oBbie
nepexonpl”

https://m.edsoo.ru/1d36b5b1
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O00011eHUE U CUCTEMATU3ALMS

157 3HAHUHU 110 TeMeE "DIIEKTPUUECKOE Bubmorexa LIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O00011IeHIE U CUCTEMATHU3ALHS
158 3ganuii 1o teMme "I1oCTOSHHBII Bubmnorexa HOK
N " https://m.eds00.ru/71453ee6
AIIEKTPUIECKUI TOK
O000111eHNE U CUCTEMATU3 AL
159 3HaHui 1o TeMe "TOKH B pa3IMuHbBIX Bubmorexa HOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O0600I11IeHNE U CUCTEMATU3AIUS bubnunoreka LIOK
3HaHu 1o TeMe "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
O000111eH1E U CUCTEMATHU3ALIS
161 3HAHUU 110 TeMeE "DIEKTPOMArHuTHas Bubmorexa LIOK
" P https://m.edso0.ru/053e2248
WHTYKIIHSI
O00011eHNEe U CUCTEMATU3ALIS
162 3HaHUN 110 TeMe "MexaHndecKue Bubmorexa IIOK
\ https://m.edsoo.ru/d6310bfd
KOJIeOaHus
O000I11IeHNE U CUCTEMATHU3AIHS
163 3HAHUMH 10 TeMe "DIEKTPOMArHUTHBIE Bubmorexa LIOK
" P https://m.edsoo.ru/5e2bb83d
KOJIeOaHus
O000I11IeHNE U CUCTEMATHU3AIHS
164 3HAHUU 110 TeMe "MexaHndeckie u Bubmorexa IIOK
" https://m.edso00.ru/96a7a2dd
AIIEKTPOMArHUTHBIEC BOJIHBI
165 O06o01IeHre U cuCcTeMaTU3alus bubmmoreka [JOK
3gagui o reMme "Ontuka" https://m.edso0.ru/52ad1603
166 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3gaguii 1o teme "Ocuoser CTO" https://m.edsoo.ru/5beclc65
167 O000IIIeHNE U CUCTEMATU3ALHS bu6nunorexa LIOK
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3HaHui 1o reMe "KopnyckynsipHo-
BOJIHOBOM JTyann3m"

https://m.edsoo.ru/f7c59d38

O00011eHUE U CUCTEMATU3ALMS

168 ) " "
3HaHui 110 TeMe "dPuznka aroma
O000111eHrE U CUCTEMATU3 AL

169 3HaHui o teMe "du3nka aToOMHOro
s/Ipa U SJIEMEHTapHBIX YaCTHUIL"
O000I11IeHNE U CUCTEMATU3AIUS

170 3HAHUU 110 TeME ""DIIEMEHTEI

actpodu3uxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

bub6nmoreka [IOK
https://m.edsoo.ru/1f511654

bu6nmorexa [IOK
https://m.edso0.ru/905c5ce0

bubnuoreka [{OK
https://m.edsoo.ru/2bffb94c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'.5. Msakumes, b.b. byxosuer, H.H. Corckuii — ®usuka - 10

I'.4. Msaxumwes, b.b. byxosues, B.M. Yapyrun. — ®u3uka- 11

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
KoHnTtposnbHbie 1 camocTosiTebHbie padoThl o pusuke 10 u 11 xnacc , ['pomiieBa

O.1.






