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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBAaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasbHON pabodeid mporpaMMbl BocnuTaHus W KoHmenumu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomlnx OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEIOBATEIbHOCTh U3YUEHHUSI TEM U Pa3JieoB
y4eOHOTO mpeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
NPOSIBIICHUSI CBOMX HWHTEIJICKTYyallbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI Ui MPOJOJLKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nmporpamme o ¢usuke onpeaensoTcs mIaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIHMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESATEIIbHOCTHBIN TOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

TJIAaHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca GU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 0 T0JIaM 00YUYECHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1m0 (QuU3MKE WMeEET TPHUMEPHBIH XapakTep W MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3UKH JIJISI COCTABJICHHS CBOMX PabOvMX MpoTrpamMm.

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUYECCKYIO HHUITUATUBY YUHUTEICH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3alMi  Pa3IUYHBIX METOJIUYECKHUX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS 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
pa3zHOO0Opa3HBIX TEXHOJIOTHI B c(pepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYEHHUs HOBBIX MaTepUaloOB C 3aJlaHHBIMH cBOWcCTBaMu. M3ydenue usuku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE E€CTECCTBEHHO-HAYYHOW KapTHHBI MUpa
oOy4aronierocsi, B pOpMHUpPOBAHNE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
MIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIICTOBAHUM.

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
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCeX pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE W
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(buU3MKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriomyOoaéHHOTO 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,
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BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3ai Gu3n4ecKkoro npakTukyma. B nepBom ciyyae mpakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
MpPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX pabOT, KOTOPBIE MPOBOJSATCA B MPOIECCE
uzydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMu NpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IIEHHOTO BH/Ia O€3 MOIIAroOBOM HHCTPYKIIUH.

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.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 3TOM A1t pacuETHBIX 3aa4 MPUOPUTETOM SBIIAIOTCS 33/1a4U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. [l Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SBJICHUW U TIPOIIECCOB B OKpY’KArOUIEH JKU3HU, TpeOyroiue BbiOopa Ghu3ndecKon
MOJIEJH JIUIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepHaIbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pusuku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKK JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHNS YKa3aHHBIX B IPOrpaMMe MO (PU3NKE YUEHUUYECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

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

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpPEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yIbTara;

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



pasBuTHE HHTEpeca K chepaM MpoecCHOHATBHON NesTEIIbHOCTH, CBSI3aHHOM
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydyeHus yuyeObHoro mnpeamera «®dusmka» Ha ypOBHE CpEIHEro 00IIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
00pa30BaHMsI 10 CIEUATBLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoautcs 272 daca: B 10 kimacce — 136 gacoB (4 yaca B HEIENI0), B
11 kmacce — 136 gacoB (4 yaca B HEJEIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
npoBeneHusT J1abOpaTopHBIX paboOT U OMBITOB € 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 TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

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

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUSUHbIHN 3apsiy).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPUS.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nyeCKUX BEMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA Ha OCH CHUCTEMBI KOOpPJIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKU OT BPEMEHHU U HX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonuHeitHoe  aBmkeHue. [IBukeHHe  MarepuajlbHOW TOYKH 1O
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JB>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBYDKCHUSL.

Crioco0Obl uccieoBaHusl IBUKEHUI.

MtrocTpanys NpeaenbHOro nepexoia i N3MEpPEHNEe MITHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUI, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

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

N3ydenue nBuxeHus Teia, OpoieHHOro rTopu3oHTanbHO. [IpoBepka runoressl
O TpPsAMON MPOMOPLMOHAIBHON 3aBUCUMOCTH MEXIY MAaJIbHOCTHIO TMOJIETA U
HA4aJbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproia 00palleHrss KOHUYeCKOro MasgTHUKA OT
€ro MapaMeTpPOB.

Tema 2. /lunamuxa.



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

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

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

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IUIAHETHI M OT TeorpapuvIecKoi mupoThl. J[BrmkeHNEe HEOSCHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUJIa TPEHUS ITOKOSI.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenune. ['mapocratnueckoe napienue. 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 HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

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

[IpoBepka ruUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBHXKEHHSI Opycka IIo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4epes
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucuMocTd 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.

YcroiiunBoe, HeyCTOHYMBOE, O€3pa3IMIHOE PAaBHOBECHE.

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

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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 MaTepranbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L[eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue 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.
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[loreHnuanbHple M HENOTEHLMAJbHbIE CWIbl. lloTeHIManpHas >Heprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus Tejla B OJHOPOJHOM I'PaBUTALIMOHHOM I10Jie. [loTeHanbpHas sHeprus tenna
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu il MIOCATbHOM >KUIAKOCTH KAaK CJEICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOLHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEePTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIJIBI TPEHHS TPH NBIKCHHUH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliei. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.
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TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IIPU
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUYCHUS BEJIMUMH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJIMHAMUYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.
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Mopens wuaeanpHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss1 Heprus. KonuecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aguabaTta. AOCOJIFOTHAS TeMIlepaTypa.

BTopoii 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquadbaTHOTO Mpoiiecca.
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KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHCanws. Mcnapenue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJI€HUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaru TBEpAOTrO Tena. Pactsxenue u cxxarue. Casur. Monayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue HEpryun B (ha30BBIX MEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiIeHUS.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.
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CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA W  MHOJIYIIPOBOIHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsn.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexTpocTaTnyeckoro nosist. CsA3b HANPSYKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo o00béMy miapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

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

JlvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.
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[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKCHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusL CymeCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUYHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.
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MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTOH) SJEKTPUYECKOW Ilenmd. MOIIMHOCTh HCTOYHWKAa ToKa. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTHUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK/y MOJIFOCAMHA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEK/Ty MOJIFOCAMHA UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
TemmnepaTypbl. CBEpXMPOBOIUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.
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[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX WM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro yposss B 10 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHHUE, HaydyHbId (aKT, rumoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
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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: UCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4YeHHE HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM 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. JIMHUM MarHUTHOW MHIYKIIMH.

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. PaboTa cuisl Jlopenia.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.
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TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauyuu.

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

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

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue nBHKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanre MarHUTHOTO OJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € 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
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuyeckoe nosne. Toku Pyxo.

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

[IpaBuiio Jlenna.

NunykTtuBHOCTE. Karylika WHIYKTMBHOCTM B LENHM IOCTOSHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIUTa OT 3JEKTPU3ALNH TEJ PU JBHXKEHUU B MAarHUTHOM IOJIE
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenopanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHMS
MAarHATHOTO MOTOKA.
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ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KomnebarenrHasg cucrema. CBoOOIHEIE KOIcOaHMS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTHUYECKOTO ONMCAHHS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

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

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
PesonancHass kpuBad. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
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
aAMILTATYIBI.

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

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU MIPHU KOJeOaHUAX I'py3a Ha IPY>KUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
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W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUS Tejia B X0JI€ KoJeOaHuil Ha yIpyrom mojBece.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJIeOaHus. BrinyxneHHbIe
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoWIaNbHBI NEPEMEHHBIA TOK. Pe3mcrop, KOHIEHCAaTOp M KaTylika
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU TPOU3BOACTBE INEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4acCTOThI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, Karynmika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.
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Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, npaKmuxym.

N3yuenue tpancpopmaropa.

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

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMACHUMHbBLE BOJIHDBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
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 CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX 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.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJO0IbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Oo6HapyxeHue nHYpPaKpPacHOTO U yIbTPAPUOTIETOBOTO U3ITYUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
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N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUIly pa3zena AByX ONTUYECKUX CPE]I.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3bI OT €€ TEOMETPUM M OTHOCUTEIBHOIO IOKa3aTels
IIPETOMIICHHS.

®opMmysia TOHKOM JIMH3BL. Y BEIIMUYECHUE, JaBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuueckas
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 Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.
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HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEPE3 IJIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune noka3aress MpeoMIeHUs CTEeKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BelmiecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHUs: B CHCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[Tomy4yenune n300pakeHusi B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

HaOmonenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue TuPppakiinuOHHOTO CHEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCUTEIHLHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuaibHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpAIlCHUE JTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEpPruer U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbI. DHEPTHUS
MIOKOSI.
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TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DSHEPIUU  PEISITUBUCTCKUX dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIOINIYI0 W aOCOJIIOTHO OTpakaroulyto moBepxHocTh). Ombitel I1. 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 usmeperrii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u nornornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
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Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
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 H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH HA >KUBBIC
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sajipe. Snepubie cuibl. Jlepekt Macchl sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertozapl peructpalvy U UCCIIEI0BAHUS JIEMEHTAPHBIX YACTHII.

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

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHYECKUE MIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.
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Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JUISI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

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

ConHeuHas cucrema.

Connue. ConHeynast akTuBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOM MOCIENIOBATENBHOCTH. BHYTpEeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

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

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE3nHOr0 HEOa HEBOOPYXKEHHBIM IJ1a30M C HMCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

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

Du3nYecKuil MPAKTUKYM.

Crioco6b1 n3MepeHust PU3NUECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.
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O0o001eHNe U cucTeMaTU3alus CoAepkKaHUsl pa3AesioB Kypca «MexaHuKay,
«MounekynspHas GU3MKa U TEpPMOIUHAMUKA, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON Teopuu B ((OPMUPOBAHUU TPEACTABICHUIN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Y4€TOM COJEpKAaTEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MATEMAaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

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.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOM TNIPUPOJE, OSKOJOTMYECKHE PUCKUM TPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTAINTNUECKON PEIIETKH, CIIEKTPaIbHBIN aHAIU3.

T'eocpaghua: wmarHuTHplE mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOU, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.
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I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duznka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIeCTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YWJIEHA POCCUMCKOr0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3aluu;

e YMEHHME B3aMMOJICMCTBOBATH C  COLMAIBHBIMH  HUHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M MPUHUMATh 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:
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MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEpPIIATh OCO3HAHHBIH
BBIOOp Oynayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTD U CTIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

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

IJIAHUPOBAHUE W OCYILIECTBICHUE JICWCTBHM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

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

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiicTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

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

BBISIBJISATH 3aKOHOMEPHOCTM M IIPOTMBOPEYMS B PACCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

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

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKye 1eCTBUSA.
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BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH TIOHATHUSMU U METOIAMH
buznIeCcKOil HayKu;

BJIQJIeTh  HaBBIKAMU  Y4€OHO-MCCIIEMOBATEIbCKOW M MPOCKTHOU
JESTEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUIAMH JCSATCILHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
buzukwy;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyaJIM3UpOBaTh 3ajavy,
BBIIBUTAaTh TUIOTE3y €€ pEeIIeHUs, HaxOAuTb AapryMEHThl JJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHaJIM3UpPOBaTh IOJYYECHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHMS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nunopmanmueii:

BJIAJI€Th HaBbIKAMU MOTy4YeHUsI HHGOPMAIMU PU3NYECKOTO COIEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJAEPKaHMS B Pa3IMUYHbIX (popmaTax c
y4€TOM Ha3HaueHus HUHGOpMaIMd U UENeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3aIIH.
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KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILIECTBIATh OOILIEHWE Ha YpokKaXx (HU3MKM U BO BHE-YpPOUYHOMH
NEeATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMdi M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh NPEUMYIECTBA KOMAHAHOW U MHANBHUIYaJIbHOU
paboThI;

BBIOMpAaTh TEMATHUKy U METOJbI COBMECTHBIX JCHCTBHM C y4€TOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJIeHA KOJIJICKTUBA;

II[PUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
NEUCTBUMN, paCIpelessiTh POJIM C YYETOM MHEHUN YYACTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHUBATh Ka4ye€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATEIMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENILHO OCYIIECTBIISITh O3HABATEIIHHYIO JIESITEILHOCTh B 00J1aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUsI PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM;

pacIIMpATh paMKH Y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHIM;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIUIMU B 00JaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:
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JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM  I103HABATEIBHOM peduieKCUM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCII0JIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIMIUOKH.

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

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

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

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIHOCOOHOCTh MOHMMATh  3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3YJIbTATHI
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K xoniy oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITHYECKOW cdepax AeSITeTbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHUN O PU3NIECKON KAapTUHE MHPA;

pa3ianuaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (PU3NUEeCKHX Tel U MPOIIECCOB
(siBIEHMIT): MHEpIMANbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
abcoIIoTHO yripyrasi aedopmanus, aOCONIOTHO YNPYyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (OPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOW HSHEpruw,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTEMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIYJbCa M MEXaHUYECKON
HHEPIUH, 3aKOHA BCEMUPHOIO TATOTCHMUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW JHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOIAWHAMMKH, 3aKOH
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COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTEeMaTUYeCKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus1 MeneneeBa—KnaneiipoHa;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUS W 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpPaHEHHUS
AIEKTPUUECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TIOJIS, MPUHIIMI CYMNEPIO3UINHN BICKTPUUECKUX
NOJIEW, MPU ATOM YKa3blBas YCJIOBHS NpHUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHUs: 3aKOHbI OMa JUid ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yys BEITUYMHBI:
nepeMeIIeHre, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHWYECKasl SHEpTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aUMOZEHCTBUSI Tena ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aIbHOTO
OJTHOATOMHOTO Ta3a, paboTa UIeajJbHOro Ta3a, OTHOCUTEIbHAS BJIAXKHOCTh
Bo3nyxa, KIIJl maeasbHOro TEIUIOBOrO ABUTATENA; 3JIEKTPUUECKOE TOJIE,
HaAMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIs, HAMPSKEHHOCTh MOJII TOYEYHOTO
3apsja WM 3apsSHKEHHOTO 1Iapa B BAKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJIOB, AJIEKTPOIBHKYILAS
CWJIa, CWJIa TOKA, HANPSYKEHHE, MOLIHOCTh TOKA, IEKTPUUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LeNu ¢
MOCJIEIOBATEIbHBIM U MAapaJIeIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOpa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBMKEHHE 4YacTUI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTaIU3allisl, HAallPaBJI€HHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
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NOTPEUIHOCTE  W3MEPEHMH, JAelaTh  BBIBOABI 110  pe3yibTaTaM
VICCJIEIOBAHNS;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE NMPEUIOKEHHON TMIIOTE3BI: UIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaTbl M JI€JIaThb BBIBOJ O CTaTyce IPEMJIOKEHHOU
TUIIOTE3BI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpaKTUKyMa M  Yy4eOHo-
UCCIIC0BATEIBCKOM M IIPOCKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MoOJeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPUM IIPU UCIIOJB30BAHUM MAaTEMATHYECKMX METOJOB PELICHUA 3a7ady,
IIPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTHPOBATh METOABI PEUIEHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKACHUN C ONIOPOU HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TpoILeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MIPUPOJIOIIOIB30BAHUM, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;
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MPUMEHSTh pa3lInuHbIe CIOCOOBI padOThl ¢ MHpoOpManmen GU3NIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uH(popMaIKU, TOJTYYEHHON W3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
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 IPUOOPETEHUSI HOBBIX 3HAaHUH B MIPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeI0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBAaTHO OLICHMBATh BKJAJ Ka)XJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xoniy o0yuenus B 11 knacce npeAMETHbIE PE3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOH (DU3HKH, pOJIb
busndeckoil Teopun B (POPMHUPOBAHWU TMPEICTABICHUN O (U3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTWHBI MHpa B OOIMEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUIN O IPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (PU3NUEeCKUX Tel U MPOLECCOB
(s1BJEHUIT): OHOPOJHOE IEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHMYECKHE KOJeOaHMs, MaTeMaTU4YEeCKHl MAasTHUK, WACaTbHBINA
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;
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pa3Iuyath yCJIOBHUsS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKHUX
3aKOHOB, TOHMUMAaTh BCEOONHINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI JJICKTPOAMHAMUKU U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, OCTYJIAThI CIIEIUATbHON TEOPUH OTHOCUTEILHOCTH
OUHIITENHHA);

aHAJM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBJICHUSI, HCTIONIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTorddexra, nepBbIil U BTOPOM MOCTyNaThl bopa, NpUHIMI COOTHOIICHUS
HeonpenenéHHocte [eiizeHOepra, 3aKOHBI COXpPAHEHUS 3apsiIOBOTO U
MacCOBOT'0 YKCEN M SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PAJUOAKTUBHOTO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJICKTPOJBWXKYILAs CHUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMIKYIIAS CHUJa CAMOUHIYKIMHM, DSHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOSI CBOOO/THOM YaCTHIIbI, SHEPTHUS U UMITYJIHC (DOTOHA, MACCOBOE YHUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
AIIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnaisl saep,
ramMmma-usiydeHue siaep, Gu3ndecKke MPUHITUIBI CIEKTPATBLHOTO aHAN3a U
paboThI N1azepa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTpOUTH M300paKeHue, CO3/JaBaeMOe IIOCKAM 3€pPKajioM, TOHKOW JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAlONIME ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaX, B MEXKIaJaKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
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IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BAaHUEM IIPSIMBIX HW3MEPEHUW, IPU O3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢uznyeckux BEIMYMH B BHAE TpapuKoB C YYETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTh  BBIBOABI IO  PE3yJIbTaTam
VICCJIEIOBAHNS;

IPOBOJUTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NIOJIYYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3bI;

OMKCHIBATH METObI MOJTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
co0ur01aTh paBuiia 6€300acHOIO TPY/ia IpY MPOBEACHUN UCCIIEIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JIEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OpaTOPHOrO 000PYAOBAHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKkoil MOZENbl0: Ha OCHOBAaHWM AaHalIM3a YCJIOBUS BBIOMpATh
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
OpyU  HUCIOJb30BAHUM MAaTEMaTUYECKMX METOAOB pEIICHHs  3ajad,
POBOJUTH PACUETHI HA OCHOBAHMU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leyoB Kypca QU3HKH, a TaKKe UHTErpaluy 3HAHUW U3 APYTHUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOIl HA N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
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HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUU
HAayKM M TEXHOJOIMM JUIsl JaJbHEWIIEr0 pa3BUTHUS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble CTOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKh M TPEabsIBICHUS y4eOHOU H
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpTraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeI0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COIMAJIbHBIX pOJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKIJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIEMBI;

IPOSIBISATH MOTUBALMIO K Oyayiiend npodhecCUHOHANBHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 1 https://m.edsoo.ru/ff0c245a
Utoro no pazneny 1
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 13 https://m.edsoo.ru/ff0c245a
bu6mmoreka [JOK
22 Huramiia 14 https.//m.edsoo.ru/ff0c245a
N bubmuorexa [JOK
2.3 Cramika TBEp1IOTO TENA 5 https://m.edsoo.ru/ff0c245a
bu6mmorexa [IOK
24 1 1
3aKOHBI COXPaHEHUsI B MEXaHUKE 0 https.//m.edsoo.ru/ff0c245a
Hroro mo pazaeny 42 1
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuotexa [JOK
A 2
3 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 6 https.//m.edsoo.ru/ff0c245a
Tepmoauaamuka. TerIoBble MATUHBI
3.2 ArperatHbie COCTOsTHHUS BemecTBa. Da3oBbie 14 1 bubmorexa HOK

TIePEXOIbI.

https://m.edsoo.ru/ff0c245a
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

Uroro mo pazneny 40
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 Ouextpuieckoe nose 17 https://m.edsoo.ru/ff0c245a
. . bu6mmoreka [IOK
4.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 14 https://m.edsoo.ru/ff0c245a
bubmuorexa [JOK
4.3 Toxi B pasIHBIX cpesiax 9 https://m.edsoo.ru/ff0c245a
Utoro no pazneny 40
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
o1 PuHHeCKHit HPAKTHKYM 13 13 https.//m.edsoo.ru/ff0c245a
Hroro no paszneny 13
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13

43


https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (unbp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Maruurioe none ? https://m.edso0.ru/ff0c245a
bu6mmoreka [IOK
1.2 DJIeKTpOMAarHuTHask MHIYKIUs 10 1 https://m.edsoo.ru/ff0c245a
Utoro no pazneny 19 1
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 5 https://m.edsoo.ru/ff0c245a
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 16 https://m.edsoo.ru/ff0c245a
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 12 bubnnoreka [JOK
' BOJIHBI https.//m.edsoo.ru/ff0c245a
bu6nmoreka [JOK
24 Ok 30 1 https://m.edsoo.ru/ff0c245a
Hroro no paszneny 63 !

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

31

Ocuosret CTO

Hroro no pazneny

7 1

7 1

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a
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Pa3zgena 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
41 KopnyckynsipHo-BOIHOBOM Ayanusm 15 https://m.edsoo.rw/ff0c245a
bubmuorexa [JOK
4.2 r3mica atoma o https://m.edsoo.ru/ff0c245a
43 ®du3nKa aTOMHOTO SIAPa U AIEMEHTaPHBIX 6 bubmmoreka [JOK
' YaCTHII https://m.edsoo.ru/ff0c245a
Utoro no pazneny 30
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/ff0c245a
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
A )
° VSHHACCICHI TIPARTHIEYM > > https://m.edsoo.ru/ff0c245a
Uroro no pazaeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
o
JIE-H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fd[:;:EHﬂﬂ :)lgl?;l;zil;fenbnme
padoThI padoTshI
pecypcsbl

1 Nuctpykrax no Th. ®usuka — 1 bubnuoreka [IOK
(byHnameHTabHAas HayKa O IPUPOJIE https.//m.edsoo.ru/ff0c245a
Mexanunueckoe Apmxenue. Cucrema

5 orcueta. OTHOCUTEIBHOCTD 1 bubnunoreka LIOK
MEXaHUYeCKOro aABuxeHus. [Ipsmas u https://m.edsoo.ru/ff0c245a
oOpaTHas 3a/1a4l MEXaHUKHU
Panuyc-BekTop MarepualibHON TOUKH,
€ro MPOEKIUU Ha OCH KOOPJNHAT.

3 Tpaellchome. HepeMemeHie. 1 bubamorexa LOK

https://m.edsoo.ru/ff0c245a

Ckopoctb. X mpoekuuu Ha ocu
KOOpJAUHAT
PaBHOMEpHOE IpsIMOJIMHEWHOE

4 nBikeHue. I'paguueckoe onucanue 1 bubmmnoreka HOK
PaBHOMEPHOT'O IIPSIMOJIMHEHHOTO https://m.edsoo.ru/ff0c245a
JIBYDKEHUS

s CioxeHne nepeMeneHnii u 1 bubnuotexa [JOK
ckopocrtel. Pemenue 3agau https://m.edsoo.ru/ff0c245a
HepaBHoMepHOE BHKEHHE.

6 MrHoBeHHasi CKOPOCTh. Y CKOpEHHE. 1 bubmuortexa [IOK

[IpssMonMHENHOE IBH>KEHHE C
ITOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/ff0c245a
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I'pacdmueckoe onucanwue

7 MPSIMOJIUHEHHOTO JBUKEHUS C bubmmorexa LIOK
https://m.edsoo.ru/ff0c245a
MOCTOSIHHBIM YCKOPEHUEM
CBobOoaHOe majeHue. Y CKopeHue
g CcBOOOIHOTO IMaieHUs. 3aBUCUMOCTh bubnunorexa LIOK
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/ff0c245a
BPEMEHH U UX rpapuKu
9 JIBr>keHue Tena, OpOIIEHHOTO MO/ bubnnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/ff0c245a
KpuBonuneiinoe 1BUXEHHUE.
BIDKEHUE 110 OKPY>KHOCTH. YTJIOBast
10 gnHHeﬁHaﬂ CKOpI())Z?[KB. [Tepuon n bubmorexa HOK
https://m.edsoo.ru/ff0c245a
yacToTa. LleHTpocTpemMurensHoe 1
MOJTHOE YCKOPEHHUE
1 CamocrosTenbHast paboTa Mo Teme bubnnorexa [JOK
"Kunemartuka" https://m.edsoo.ru/ff0c245a
[IepBsbiit 3ak0H HproTOHA.

12 HNuepuumanpHble CHCTEMBI OTCUETA. bubmmoteka IIOK
[TpuHiun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/ff0c245a
HeunepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOIEHCTBYIOIIIAS CHJIA. bubmuoreka [JOK

Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/ff0c245a

14 B3aumopeiictBue Ten. Tperuit 3aKkoH bubmmoreka [JOK

Herorona https://m.edsoo.ru/ff0c245a
[IpuHUMN cynepno3uuu Cuil. BuGmrorexa LOK
15 Pewrenue 3a1ad Ha npuMeEHEHUE

3akoHOB HrroTOHA

https://m.edsoo.ru/ff0c245a
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3aKOH BCEMUPHOTO TATOTEHUS.

16 DKBUBAJICHTHOCTh T'PAaBUTAIUOHHON U bubmmorexa LIOK
N TPaBiTat https://m.edsoo.ru/ff0c245a
WHEPTHOHN Macchl
17 Cuia TSKECTU U yCKOpEHUe bubnmnoreka HOK
CBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0c245a
JIBukeHre HeOECHBIX Te U UX
18 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnmnoreka HOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/ff0c245a
Kennepa
19 Cuna ynpyroctu. 3akoH ['yka. Bec Bbu6mmoteka [IOK
Tena https://m.edsoo.ru/ff0c245a
Cuna tpenus. [Ipupoaa u BuabI cui
20 T eHI/IHp I[BH)KerH: B )KHJIKOCTH U rase bubmorexa LIOK
per 8 https.//m.edsoo.ru/ff0c245a
C YYETOM CHIIbI COIPOTUBIICHUSI CPEIbI
21 Hasnenue. 'mapocraruueckoe bubmuoteka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/ff0c245a
AGCOTIOTHO TBEPAOE TETO.
22 [TocTynarenbHOE U BpamaTesibHOE bubmmorexa [JOK
4 patt https://m.edsoo.ru/ff0c245a
JBIKEHUE TBEPJIOTO Telia
23 MoOMEHT CUITBI OTHOCUTEIBLHO OCH bubmmoteka IIOK
Bpaienus. Ilneyo cumsl https://m.edsoo.ru/ff0c245a
CrnoxxeHue CuiI, IPUIOKEHHBIX K
o4 TBepaoMy Teny. LleHTp TskecTu Tena. bu6muoreka [JOK
YcnoBus paBHOBECUS TBEPAOIO TEA. https://m.edsoo.ru/ff0c245a
Buner paBHOBecHS
b K
25 Pemenne 3amau nommorexa [0

https://m.edsoo.ru/ff0c245a
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CamocrosTenbHas padoTa 1o Teme

bubnunorexa LIOK

26
"Ilunamuka. Ctatuka TBepaoro tema" https.//m.edsoo.ru/ff0c245a
Nmnynbsc maTepualbHONM TOYKH,
57 CUCTEMBI MaTEPUAIbHBIX TOUEK. L{eHTp bubnmnoreka HOK
MAacCC CUCTEMbBI MATEPUAIBHBIX TOYEK. https://m.edsoo.ru/ff0c245a
Teopema 0 IBM>XKEHHUH IIEHTPA Macc
Nmrirysnbc cuitbl U1 H13BMEHEHHUE
28 HMITYJIbCa TeJia. 3aKOH COXpaHEHUs bubmorexa HOK
Y ' P https.//m.edsoo.ru/ff0c245a
UMITyJIbca. PeakTuBHOE IBHIKEHHE
MoMeHT uMITysibca MaTepuaibHON
29 toukd. [IpeacraBinenne o coxpaHeHUH bubnuoreka [{OK
MOMEHTa UMITYJIbCA B LICHTPAJIbHBIX https://m.edsoo.ru/ff0c245a
TTOJISAX
bubnuoreka [{OK
30 Pemenue 3agau
A https://m.edsoo.ru/ff0c245a
PaboTa cwitbl Ha MaJioM 1 Ha
31 KOHEYHOM IIEPEMELICHHH. bubmuoteka [IOK
I'paduueckoe npencraBieHue pabOTHI https://m.edsoo.ru/ff0c245a
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sneprus. Teopema 06
32 W3MEHEHUU KMHETUYECKON YHEPTUH bubmorexa HOK
. p https.//m.edsoo.ru/ff0c245a
MaTepuaibHON TOUKU
33 Pemrenne 3agau
[ToTeHImaapHbIEe U HETIOTCHITUATIbHbIE
34 cuibl. [ToTeHIMaIbHAS SHEPT U bubmorexa OK
’ i prH. https://m.edsoo.ru/ff0c245a
Bropas xocMuueckast CKopocTb
35 TpeTrbs kocMuueckast ckopocTb. CBs3b bubmuoteka [IOK

pa6OTBI HCIIOTCHIMAJIBbHBIX CHUJI C

https://m.edsoo.ru/ff0c245a

50


https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

U3MEHEHHEM MEXaHHMYSCKOM OHCPIruun
CHUCTEMBI TECII

36 Pemrenue 3agau
37 3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH
38 Pemrenue 3agau
Yapyrue u He M€ CTOJIKHOBEHUSL.
39 Yy zlzlll;eHHe BeYIE) }J]'IrJ'II/I IS UaeaabHOMI bubnorexa [IOK
p pHy https://m.edsoo.ru/ff0c245a
JKUIKOCTH
[ToaroroBka K KOHTPOJILHOU paboTe
40 Ha TeMY «3aKOHbI COXPaHECHMSI B
MEXAHUKEY
KonTponbnas padora Nel no teme
41 "Kunemaruka. Jlunamuka. 3aKOHBI bubmmorexa [IOK
’ " https.//m.edsoo.ru/ff0c245a
COXpaHEHHUs B MEXAHUKE
42 AHanu3 KOHTPOJIbHOM pabOTHI.
43 O6o0maromuit ypok Ha TeMy
«MexaHukay
.Pa3ButHe npeacraBieHUN O IPUPOJIE
P PP bubmmoteka IIOK
44 TeroTel. OcHoBHEIE mTONIokeHnsT MKT.
https.//m.edsoo.ru/ff0c245a
Huddysus. BpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUJIKAX U
45 T]:Cp BIX TEJI. Xa paKTe BIDKEHUS U bubnnorexa [IOK
P& . PARIED 2 https://m.edsoo.ru/ff0c245a
B3aMMOJIEHCTBHUS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYII (aTOMOB).
P P ya ( ) bubmuoreka [{OK
46 KomuuectBo BemectBa. IlocTostHHas

ABorazipo

https://m.edsoo.ru/ff0c245a
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47 Temnepatypa. TemnnoBoe paBHOBecCHE. Bu6muoteka [JOK
Ilxana Ienbcus https.//m.edsoo.ru/ff0c245a
. bubnuorexa [JOK
48 14 T
JleaTbHBIN ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/ffoc245a
49 YpaBuenue Menaeneesa-Knanerpona. bubnmnoreka HOK
Pemenue 3anau https://m.edsoo.ru/ff0c245a
50 AOcoiroTHas Temmeparypa. 3akoH bubnmnoreka HOK
JanpTona https://m.edsoo.ru/ff0c245a
51 N3omporieccel B HIeaaIbHOM Ta3e ¢ bubnuorexa [JOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edsoo.ru/ff0c245a
I'paduueckoe npejcraBieHue
52 Hfof OIICCCOB: i30Te Ma, U30Xopa bubmorexa LIOK
P ' pMa, pa, https://m.edsoo.ru/ff0c245a
n3obapa
bubnmorexa LIOK
53 OcnoBHoe ypaBHeHne MKT
HOBHOC ypaBHeHi https.//m.edsoo.ru/ff0c245a
CBs13b a0OCOMIOTHON TeMIIepaTyphl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpeHe KUHETUYECKON YHepruei bubnmorexa IOK
p https://m.edsoo.ru/ff0c245a
MOCTYIATENHLHOTO TEIJIOBOTO
JIBHO)KEHUS €€ YaCTHI]
55 CamocrosiTenbHast paboTa 1o Teme bubnmnorexa [JOK
"OcnoBbl MKT" https.//m.edsoo.ru/ff0c245a
TepmoanHaMuueckas CUCTEMA.
3agaHue BHENIHUX yCIOBUM mist T
Y A bubnunorexa LIOK
56 cucTeMbl. BHenHuEe 1 BHyTpEHHUE

napameTtpsl. [Tapametpsl T/I cuctemsl
KaK Cp€IHUC 3HAYCHH A BCIIMYUH,

https://m.edsoo.ru/ff0c245a
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OIUCKLIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.

bu6nmoreka [IOK

57 Camonpoun3sBoibHas peirakcanus T
P p st TA https://m.edso0.ru/ff0c245a
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenns uieanbHOro ra3a B
58 TepMOAUHAMUKE. Y CIIOBUS Bubmaorexa ITOK
p T https://m.edsoo.ru/ff0c245a
MIPUMEHHUMOCTH 3TOU MOJEIIN
VpaBHeHue Menpaeneea-Knaneiipona
59 u I1;171 aKeHHe U BHYTPEHHEN ’ bubmorexa HOK
p yp https://m.edsoo.ru/ff0c245a
SHEPTHU
BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH
60 O0JIHOATOMHOI'0 HEAJILHOr'O rasa. bubnunoreka LIOK
KBasucraruueckre 1 HeCTaTHYECKUE https://m.edsoo.ru/ff0c245a
MPOLIECCHI
DOnemeHTapHas paboTa B
61 TepMoauHaMuKe. Beruucienue padboTsl bubnmnoreka HOK
1o rpaduky mpouecca Ha pV- https://m.edsoo.ru/ff0c245a
auarpamme
Temnonepenayda kak crnocod
H3MEHEeHUs BHyTpeHHel sHeprun T,
62 CHUCTEMEI 0€3 c};pe LIEHUS 560%1 8 bubnmorexa LOK
p p ) https://m.edsoo.ru/ff0c245a
KonBekuusi, TemaonpoBOgHOCTD,
U3IIy4eHUE
KomnuectBo Termnorel. TenmmoEMKOCTE
63 Tena. Y ienpHas U MOJIsipHas bubnuotexa [JOK

TEIJIOEMKOCTH BelllecTBa. Y IeJIbHAs
TEIJIOTa CTOPaHUs TOTLTUBA

https://m.edsoo.ru/ff0c245a
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[TonsTre 06 aquabaTHOM mporiecce.

bubnunorexa LIOK

64
[TepBblii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/ff0c245a
KomnmdaecTBo TemioTsl U paboTa Kak
65 MEpbI U3MEHEHHMS BHYTPCHHEH bubmorexa [OK
P yip https://m.edsoo.ru/ff0c245a
sHepruu T/I cucremsl
BTopoii 3ak0H TepMOJIMHAMUKY 1J1s1
66 PaBHOBECHBIX U HEPABHOBECHBIX bubnmnoreka HOK
nporieccoB. HeobparumocTts https://m.edsoo.ru/ff0c245a
MIPUPOJIHBIX MTPOIECCOB
7 [IpuHIUIIBI AEHCTBUS TEMIOBBIX bubnunoreka LIOK
mamuH. KITJT https://m.edsoo.ru/ff0c245a
68 Makcumansaoe 3HaueHue KIT. [k bubnuorexa [{OK
Kapno https.//m.edsoo.ru/ff0c245a
DKOJIOTUYECKHE aCIICKThI
€9 HCIIOIL30BAaHUS TEIJIOBBIX bubnmorexa LIOK
nsurareneil. TernoBoe 3arpsi3sHEHNE https://m.edsoo.ru/ff0c245a
OKpY>Karollen cpeibl
bubnmorexa LIOK
70 P
CHICHHC saiad https://m.edsoo.ru/ff0c245a
O06o001meHre U CHCTEMaTH3aIIHS
71 3HaHuH 1o Teme "TepMoauHaMuKa bubmorexa [JOK
P a ' https.//m.edsoo.ru/ff0c245a
TenmoBrIe MaNTHHEL
KonrtponsHas padora Ne2 o reme
72 "Tepmoaunamrka. TermoBbie bubmorexa [JOK
P I[" ' https://m.edsoo.ru/ff0c245a
MaIIHHBI
73 AHanu3 KOHTPOJIBHON pabOTHI. bu6muoreka [JOK

[TapooGpa3zoBaHue U KOHACHCALHSL.

https://m.edsoo.ru/ff0c245a
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Hcnapenue u kunenue. Y nejibHast
TEeIUI0Ta NapooOpa3oBaHUs

HaceplmieHHbIe 1 HEHACHILICHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTD
IJIOTHOCTHU U JABJICHUS HACBIILIEHHOIO
rapa oT TeMIIepaTyphbl, UX

bubnunorexa LIOK

74
HE3aBHUCHUMOCTb OT 00BhEMaA https://m.edsoo.ru/ff0c245a
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEPaTyphbl KUTICHUS OT JaBIICHUS B
KHUJKOCTU

75 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubmmoreka [JOK
OTHOCHUTEJIbHASI BJIAKHOCTh https://m.edsoo.ru/ff0c245a

bubnunoreka LIOK

76 Pemenue 3anau

a https://m.edsoo.ru/ff0c245a
TBépnoe Teno. Kpucrammueckue u
77 amop¢HbIe Tena. AHU30TPOIHS brbmmorexa LTOK
P ' P https.//m.edsoo.ru/ff0c245a
CBOMCTB KPUCTAJIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
78 VY enpHas TenuoTa miaBJICHUS bubmmorexa [JOK
s ’ https://m.edsoo.ru/ff0c245a
CyOnumariust
Hedopmaruu TBEpIOTO TENA.

29 Pactsikenne u cxxatue. CaBur. bubmuoreka [{OK
Mopyns FOura. [Ipenen ynpyrux https://m.edsoo.ru/ff0c245a
nedopmaruit
TenoBoe paciIMpeHue KUIKOCTEN U

80 TBEPABIX T€JI. AHFAPMOHU3M bubmuortexa [IOK

TEIUIOBBIX KOJIEOAHMI YaCTHIL
BEIECTBA

https://m.edsoo.ru/ff0c245a
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ITpeoOpa3oBanue sHeprun B (ha30BBIX

bubnunorexa LIOK

81
nepexoaax https://m.edsoo.ru/ff0c245a
YpaBHEHHE TEIUIOBOTO OanaHca.
IToBepXHOCTHOE HATSKEHUE.
82 Kanunnsapuseie siBinenus. Jlapinenue bubmmorexa [IOK
P SH https://m.edsoo.ru/ff0c245a
M0/ UICKPUBJICHHOM MOBEPXHOCTHIO
x)unkoctu. Popmyna Jlamaca
CamocrosiTenbHas padboTa 1o Teme
83 "ArperarHble COCTOSTHUSA BEILECTBA bubnnorexa [IOK
P | ' https://m.edsoo.ru/ff0c245a
@®a30BbIE IEPEXOABI
DJeKTpu3anus Tei U €€ MpOosIBICHUS.
OexkTpuUecKui 3apan. /IBa Buga
84 JJIEKT pI/I‘IeCKI/IX 3a I;{ OBH bubmmorexa [JOK
P PAHOB. https://m.edsoo.ru/ff0c245a
[IpoBOAHMKH, TUDTIEKTPUKH U
MOJTYTIPOBOTHUKHU
DJeMeHTapHBINA YIEKTPUUECKHH 3apsi,.
85 3akoH coxp aQHEHUs BHSKT qucxorz bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c245a
3apsna
36 Bs3aumopeicteue 3apanos. Toueynsie bubmmnoreka HOK
3apsaasl. 3akoH Kynona https://m.edsoo.ru/ff0c245a
bubmmoteka IIOK
87 Pemenue 3anau
a https://m.edsoo.ru/ff0c245a
28 DnekTpuyeckoe noje. Ero neiicraue bubnuotexa [JOK
Ha JIEKTPUYECKHUE 3aps/Ibl https://m.edsoo.ru/ff0c245a
Hanpsisk€HHOCTB AIIEeKTpUYECKOro
. bubmuoreka [{OK
89 nosist. [1po6uslit 3apsia. JIunun

HaNPsKEHHOCTHU JIEKTPUUECKOTO

https://m.edsoo.ru/ff0c245a
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I10JI4. Ol[HOpOI[HOe SJICKTPHUYCCKOC

noie
[ToreHmanpHOCTH
90 ANEKTPOCTATHUYECKOTO 1oJsl. PasHOCTh bubmmorexa [IOK
P ' https.//m.edsoo.ruw/ff0c245a
MMOTCHIIMAJIOB U HAMPSDKEHUE
[ToTenunanpHas >Heprus 3apsaa B
3JIEKTPOCTATUYECKOM I10JIE. bubnmnoreka HOK
91
[ToreHman 3J1eKTPOCTaTUYECKOTO https://m.edsoo.ru/ff0c245a
TIOJIst
CBsi3b HAPSHKEHHOCTHU TOJIS U
92 A3HOCTH MOTCHITUAJIOB JIJIS bubmorexa HOK
P t A https://m.edsoo.ru/ff0c245a
ANEKTPOCTATUYECKOTO MO
93 [TpunHIMnD cynepno3uun bubmmoreka [JOK
BJIEKTPUYECKUX MOJeH https://m.edsoo.ru/ff0c245a
bubmmoteka IIOK
94 Pemenue 3agau
A https://m.edsoo.ru/ff0c245a
95 [Tone Toueunoro 3apsana. [Tome bubmmoteka IIOK
PaBHOMEPHO 3apsyKEHHOU chepbl https://m.edsoo.ru/ff0c245a
[Tonie paBHOMEPHO 3apsKEHHOTO TTO
96 00béMy mapa. [lose paBHOMEpHO bubmmorexa [IOK
y E’ ) p . p https://m.edsoo.ru/ff0c245a
3apsOKEHHON OECKOHEYHOM MIOCKOCTH
97 IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM bubmuortexa [IOK
roJsie. Y CJ10BUE paBHOBECUS 3apsI0B https://m.edsoo.ru/ff0c245a
08 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK
AJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/ff0c245a
Konpaencarop. 21eKTpoEMKOCTh
P P i bubmuoreka [{OK
99 KOHJIEHCATOPa. DIEKTPOEMKOCTh

IIJIOCKOI'0 KOHACHCAaTOopa

https://m.edsoo.ru/ff0c245a
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100 [TapannensHoe coeMHEHNE Bu6muoteka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/ff0c245a
101 ITocnegoBarenbHOE COCAUHEHUE bubmuorexa [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/ff0c245a
102 OHeprus 3apsKEHHOI0 KOHAEHCaTopa bubamorexa LIOK
https://m.edsoo.ru/ff0c245a
103 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubmuorexa [JOK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/ff0c245a
104 KonTponbnas pabota Ne3 mo teme bubmmoreka [JOK
"DnekTpuueckoe nosie" https.//m.edsoo.ru/ff0c245a
AHanu3 KOHTpoJIbHOM paboThl. Cuna
toka. IlocTosHHBIN TOK. Y ClI0BHS bubnunoreka LIOK
105
CYILIECTBOBAHUS MOCTOSHHOTO https://m.edsoo.ru/ff0c245a
ANEKTPUYECKOTO TOKa
bubmmoteka IIOK
106 Wctounuku Toka. Hanpsixkenne u 3/1C https://m.edsoo.ru/ff0c245a
107 3akon OMa 1t yqacTKa LeTH. bubnmorexa LIOK
DNEeKTpUUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/ff0c245a
3aBUCHUMOCTH COTIPOTUBICHUS
OJIHOPO/IHOTO IPOBOJIHUKA OT €T0 bubmuoteka [IOK
108
JUIVHBI U TJIOMIAU TIOTIEPEYHOT0 https://m.edsoo.ru/ff0c245a
CEUYCHUS
109 VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Pemtenue 3agau https.//m.edsoo.ru/ff0c245a
110 [TocnenoBarenbHOE, MapaJUIEIbHOE, bubnuotexa [JOK

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

https://m.edsoo.ru/ff0c245a
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Pacuér pa3BeTBIEHHBIX

111 anekTpuyeckux uemnei. [Ipasuna buomorexa LIOK
P Hener. 1P https://m.edsoo.ru/ff0c245a
Kupxroda
112 Pabota snekTpuueckoro Toka. 3aKoH bubnuoreka [JOK
Jxoyna —Jlenua https://m.edsoo.ru/ff0c245a
MoIIHOCTb 31EKTPUYECKOTO TOKA.
113 TenoBast MOLTHOCT, BBIJIEIsIEMast Ha bubamorexa LIOK
B > BBlA https://m.edsoo.ru/ff0c245a
pe3ucrope
114 O/IC 1 BHyTpeHHEe CONPOTUBIICHUE bubmmoreka [JOK
HMCTOYHHUKA TOKA https://m.edsoo.ru/ff0c245a
3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
115 .
BJIEKTPUYECKON LIETH https://m.edsoo.ru/ff0c245a
bubnuoreka [{OK
11 M
6 OHIHOCTL HETOMHIa Toka https.//m.edsoo.ru/ff0c245a
117 Konnencarop B 11enu nocTOSsHHOTO bubnmorexa LIOK
TOKa https://m.edsoo.ru/ff0c245a
118 KonTtponbHas padota Ne4 o reme bubmmnoreka HOK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.edsoo.ru/ff0c245a
AHanu3 KOHTPOJIbHOM pabOTHI.
OnexTpuueckas IpoBOANMOCTh bubmmnoreka HOK
119 .
Pa3IMYHBIX BEUIECTB. DJIEKTPUUYECKUM https://m.edsoo.ru/ff0c245a
TOK B MeTaiax. CBepXImpoBOIUMOCTh
DIIEKTPUYECKHM TOK B pacTBOpax U
120 acIIaBax JIEKTPOJIMTOB. 3aKOHBI Bubmmorexa [IOK
P P ) https://m.edsoo.ru/ff0c245a
Ddapagest 1S SIEKTPOIH3a
121 DnexTpuueckuil Tok B razax. [Imazma bubnmorexa LHOK

https://m.edsoo.ru/ff0c245a
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122

DNEKTPUUECKUN TOK B BAaKyyMe.
BakyymHbIe npu6opsl

bubnunorexa LIOK
https.//m.edsoo.ru/ff0c245a

123

124

125

DNEeKTPUYECKHUI TOK B
MOJIYTIPOBOTHUKAX.
[TorynpoBOTHUKOBEIE TPUOOPHI

Hucrpykrax no Th. ®uznueckuii
MpakTUKyMm no teme "M3mepenue
CHUJIBI TOKA U HAIIPSKEHUS B LIETIH
MIOCTOSIHHOT'O TOKa IIPY MOMOIIH
aHAJIOTOBBIX U MU(POBBIX
M3MEPUTENIbHBIX TPUOOPOB" MIn
"3HaKOMCTBO C IUPPOBOIA
nabopartopueii o ¢puzuke. [Ipumepsl
nu3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIITY KOMITbIOTEPHBIX JaTYUKOB"

Nucrpykrax no Th. ®usnyecknii
IIPaKTUKYM 110 TeMe "M3yuenune
HEPABHOMEPHOI'O JBUKECHHUSI C LIENBIO
OIIpeeNIEHUsI MTHOBEHHOU ckopocTu"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c245a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

126

127

HNuctpykrax no Th. ®uznueckuii
MpakTUKyM 1o Teme "M3mepenue
YCKOPEHHUS IPH MPSAMOIUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOH INIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIDKEHNN"

HNuctpykrax o Th. duznueckuii
IIpakTUKyM 1o Teme "H3mepenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a
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YCKOpPEHUsI CBOOOHOTO NaJACHUS" WIIN
"N3y4yeHue nBH>KEHUSA Tea,
OpOIIEHHOTO TOPU30HTAIHHO"

128

129

130

HNucrpykrax no Th. ®uznueckuii
IIPaKTUKYM 110 TeMme "M3yuenue
JBIKEHUS TeJla TI0 OKPY>KHOCTHU C
MOCTOSHHOM MO0 MOJYJIIO CKOPOCThIO"
nn4 "UccinenoBanue 3aBUCUMOCTH
neproja oOpalieHusi KOHUYECKOTo
MasiITHHUKA OT €ro MapaMeTpoB"

HNuctpykrax no Th. ®uznueckuii
MpaKkTUKyM 110 TeMe "M3Mepenue
PaBHOAEHCTBYIOLIEH CUIIBI ITPU
JIBUKEHUH OpyCKa MO HAKJIOHHOMN
miockocty" mnu "lIpoBepka runoressl
0 HE3aBUCUMOCTH BPEMEHHU JIBHKCHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

HNuctpykrax o Th. duznueckuii
pakTUKyM 1o teme "Mccnenosanne
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmaruu” uin "MU3ydenune
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
61oK"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a
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HNuctpykrax no Th. ®uznueckuii
MpakTUKyM 1o Teme "M3mepenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a
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132

Kod((dUllreHTa TPEHUS TI0 BETHYNHE
yriI0Boro koddduimenra
3aBucuMoctu Frp(N)" mmm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO3 PHUIMEHTOM TpeHUs" HIn
"N3yueHue NBUKEHUS rpy3a Ha Baly C
TpeHuem"

Nucrpykrax no Th. ®usnueckuii
IpakTUKyM 1o Teme "Hccnenosanne
YCJIOBUI paBHOBECHS TBEPJOTO TENA,
HMMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue KpOHIUTEIHOB U
pacuér cui1 ynpyroctu" uiu
"N3y4yeHne yCTONYMBOCTH TBEPIOTO
TeJa, UMEIOLIEro MJI011a/lb Onops!"

bubmuoreka [{OK

https://m.edsoo.ru/ff0c245a

OBLLEE KOJ/IMYECTBO YACOB

136

13
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
ara undposbIie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
HNuctpykrax o Th.

1 BzaumoneiicTBre MOCTOSHHBIX 1 bubnuoreka [{OK
MAarHuTOB ¥ MTPOBOAHUKOB C TOKOM. https://m.edsoo.ru/ff0c245a
MarnutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

2 [Tpun pI/Il'I CYIEpIIO3H IfIIIZ l\faFHI/ITHHX 1 bubmmorexa [IOK

p “u yrep H . https://m.edsoo.ru/ff0c245a
noJsiell. JINHUU MarHuTHOW MHIAYKIIMU

3 MarnuTHO€E noJie TPOBOJHUKA C 1 bubmmorexa [JOK
TokoM. OmbIT Opcrena https://m.edsoo.ru/ff0c245a

4 Cunia Amriepa, e€ HampaBJICHUE U 1 bubnmorexa LIOK
MOJYJIb https.//m.edsoo.ru/ff0c245a

s IIpumenenue 3akoHa Amnepa. 1 bubmuoteka [IOK
DneKTpou3MepHuTeIbHbIE TPUOOPHI https://m.edsoo.ru/ff0c245a
Cuna JlopeHua, e€ HanpaBiieHUE U

6 MOAYJb. JIBUKEHHUE 3apsSKEHHON 1 bubnmnoreka HOK
YaCTHUILbl B OJJHOPOJHOM MarHUTHOM https://m.edsoo.ru/ff0c245a
oJie

but6mmorekxa [IOK
7 PaGora cunel Jlopeniia 1
peHil https://m.edsoo.ru/ff0c245a
MarsuTHO€ noJje B BENECTBE.
but6mmoreka [IOK
8 deppoMarHeTuky, napa- u 1

JnaMaroCTukKu

https://m.edsoo.ru/ff0c245a
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OCHOBHBIE CBOHCTBA

Pemrenue 3agau

9 I bu6mumotexa [JOK
(beppomarnetikos. Tlpuvenenne https.//m.edsoo.ru/ff0c245a
(heppoMarHeTuKoOB
A a oM

o BJICHHE 3J11€_3[KTpOM THUTHOUN BuGmiorexa LIOK
HHAYRIIH. 2I0TOK BERTOpA https://m.edso0.ruw/ff0c245a
MarHMTHON WHTYKITUU

11 p bu6nmoreka [IOK

cHicme salat https.//m.edsoo.ru/ff0c245a
SC .3

12 AC nykum il Ko bubnuoreka [{OK
SCKTPOMATHITHOH HEIyKItn https.//m.edsoo.ru/ff0c245a
®dapanes

13 BuxpeBoe snekTpudeckoe noiie. bubnnoreka [JOK
Toku @yko https://m.edsoo.ru/ff0c245a

14 OJIC uHAYKIMH B ABUKYLIUXCS bubmmoreka [JOK
nposBoaHukax. [Ipasuio JIenna https://m.edsoo.ru/ff0c245a
14 . Ka a

15 FAYICTHBHOCTD. RATYII o bubnmnoreka HOK
HHAYRTHBHOCTH B UCTH [HOCTOARHOT https://m.edsoo.ru/ff0c245a
TOKa

16 Asnenue camonnaykuuu. IC bubnmorexa LIOK
CaMOWHYKIUU https://m.edsoo.ru/ff0c245a

17 OHeprus MarHUTHOTO TOJIS KaTyLIKU bubmmnoreka HOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/ff0c245a

18 KonTponbnas padora Nel no teme bu6muoreka [JOK
"OnexkrpoguHaMuka" https://m.edsoo.ru/ff0c245a

19 AHanu3 KOHTPOJIBHON pabOTHI. bubmuortexa [IOK

https://m.edsoo.ru/ff0c245a
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KoneobarensHas cucrema. CBOOOIHBIE

20 KoJiebanus. 'apMoHnueckue buGnuorexa [IOK
-1 ap https://m.edsoo.ru/ff0c245a
KOJIeOaHusA
21 Kunemaruueckoe v TMHAMUYECKOE bubmuorexa [IOK
OIIMCAaHUE KOJIEOATEINBHBIX ABUKEHUN https.//m.edsoo.ru/ff0c245a
DHepreTudeckoe onucanue. BeiBoj
IUHAMHUYECKOTO OIIMCAHUS
22 TapMOHUYECKUX KOIEeOaHUU U3 UX Bubmiorexa HOK
P https://m.edsoo.ru/ff0c245a
SHEPTEeTUYECKOTrO U
KMHEMATUYECKOI'O OIMCAHUS
bubnuoreka [{OK
23 Amviumryna u daza KojieOanuni
yrau ¢ https://m.edsoo.ru/ff0c245a
[Tepuon u yacTora KoseOaHUH.
Tleprox ManbIx CBOOOIHBIX
24 KO§€6aHI/Iﬁ MaTeMaTH4ECKOTO bubnuorexa [JOK
https://m.edsoo.ru/ff0c245a
MasaTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
55 3aryxaromue KonedaHusl. bubmuoteka [IOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0c245a
bubnmorexa LIOK
26 ABTOKOJIEOaHUSA
https://m.edsoo.ru/ff0c245a
bubnunorexa LIOK
27 Pemrenue 3agau
g https.//m.edsoo.ru/ff0c245a
Vpok-koH(DpepeHus "Mexaunueckue
P Gep bubmuoreka [{OK
28 KoJ1e0aHusl B My3bIKaJIbHBIX

MHCTpyMeHTax"

https://m.edsoo.ru/ff0c245a
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O0001IeHYE ¥ CUCTEMATU3 AU

bubnunorexa LIOK

29 3HaHU# No TeMe "MexaHnueckue
. https://m.edsoo.ru/ff0c245a
KoseOaHus
30 DNEeKTPOMAarHUTHBIE KOJICOAHHUS. bubnmnoreka HOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/ff0c245a
®opmyna Tomcona. CBsi3b
31 aMIUTATYJbI 3apsijia KOHAEHcAaTopa ¢ bubnmnoreka HOK
aMIUTATYJOM CUJIBI TOKA B https://m.edsoo.ru/ff0c245a
K0J1e0aTeIbHOM KOHTYpE
3 3aKOH COXpaHEHUsl SHEPTUHU B bubmmoreka [JOK
UJeabHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ff0c245a
3aryxarolue IeKTPOMarHuTHbIE
33 KOJ‘I}:gaHI/IH B ;cp CHHBbIE bubmorexa LIOK
] TR https://m.edsoo.ru/ff0c245a
ANEKTPOMArHUTHBIEC KOieOaHus
IIepemennsli TOK. Pezucrop u
34 KOHJICHCATOP B LIEIH IIEPEMEHHOT0 bubmmorexa [IOK
A pBl P https.//m.edsoo.ruw/ff0c245a
TOKa
35 Karymka HHIyKTUBHOCTH B LIENN bubmuoteka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/ff0c245a
36 3axoH OMa 11 2IEKTPUYECKON Lienn bubmmnoreka HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/ff0c245a
MOoMmHOCTh NEPEMEHHOTO TOKA.
37 AMIUTATYIHOE U JENCTB ee Bubmmorexa [IOK
e g Yot https://m.edsoo.ru/ff0c245a
3HAQUYE€HHME CUJIbI TOKA U HAIPSIKEHUS
38 Pe3oHaHC B 2JIEKTpUUECKOHN 1IEMU bubnmorexa LOK
P https://m.edsoo.ru/ff0c245a
b K
39 Pemenne 3amau nommorexa [0

https://m.edsoo.ru/ff0c245a
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Wneanbublif Tpanchopmartop.
[Tpou3sBoacTBO, epenaya u

bubnunoreka LIOK

40
oTpeOIeHNE AIEKTPHICCKON https://m.edsoo.ru/ff0c245a
SHEpPruu
DKOJIOrM4eCKUe PUCKU TIpU
IIPOU3BOJICTBE DIECKTPOIHEPIUU.
41 Kp JIBT I[a I/ICHOJ‘IBSOlfaHI/I}Ip Bubmorexa HOK
YARTYP . https.//m.edsoo.ru/ff0c245a
3JIEKTPOIHEPIUY B MOBCEIHEBHOM
KU3HUA
bubnunoreka LIOK
42
Pemenne sanas https.//m.edsoo.ru/ff0c245a
bubnunoreka LIOK
43 P
CHICHHE salad https://m.edsoo.ru/ff0c245a
O0001IeHrE U cUCTEMAaTU3 AU
44 3HaHI/IHI; o TeMC ) bubmorexa [OK
" " https.//m.edsoo.ru/ff0c245a
DNeKTPOMarHuTHHIE KOJIeOaHUs
Mexanundeckue BOJHEL.
45 XapaKkTepUCTUKN MEXaHUUECKUX bubmiorexa LOK
paKtep https://m.edsoo.ru/ff0c245a
BOJIH
46 CBoOICTBa MEXaHUYECKUX BOJIH bubmiorexa LOK
https.//m.edsoo.ru/ff0c245a
47 Pemrenue 3agau
bubnunorexa LIOK
48 . X
3myK. XapaKTepuCTuicH 38yKa https.//m.edsoo.ru/ff0c245a
49 Wndpazsyk u ynprpassyk. lllymoBoe bubmuortexa [IOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/ff0c245a
50 Pemenue 3amau Bubmuorexa IOK

https://m.edsoo.ru/ff0c245a
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DNEeKTPOMArHUTHBIE BOJHBI. bubmmoreka [JOK
51
N3nydenue 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/ff0c245a
5> DHeprust MMEKTPOMATHUTHBIX BOJIH. bubnmnoreka HOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0c245a
[Ikana 31eKTPOMarHUTHBIX BOJIH.
53 [IpumeHneHue 3J1eKTpOMarHuTHBIX bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c245a
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
54 TeleBuaeHusd. Pagromokamnus. bubnunoreka LIOK
DIEeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/ff0c245a
OKpY>KaroIen cpebl
55 CamocrosiTenbHast paboTa 1o Teme bubmmoreka [JOK
"Konebanus 1 BOTHBI" https://m.edsoo.ru/ff0c245a
c6 Cgert. 3aKOH NMPSMOIUHEHHOTO bubnnorexa [JOK
pacrnpoCcTpaHEeHUs CBETa https://m.edsoo.ru/ff0c245a
Pemrenue 3a1au Ha npuMeHEHUE
57 3aKOHA MPSIMOJIMHENHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ff0c245a
pacnpocTpaHEHHUs CBETa
cg OTtpaxenne ceta. [L1ockoe 3epkaio. bubmuoreka [IOK
Cdepuueckoe 3epkano https://m.edsoo.ru/ff0c245a
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN MMOKA3aTelb
59 npenomienus. [loiHoe BHyTpeHHEe bubmmorexa [IOK
P i . yip https://m.edsoo.ru/ff0c245a
otpaxeHnue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
60 Pemenue 3amay Ha mpuMeHeHNE bubmmoreka [JOK

3aKOHOB IIPCIOMIICHHA CBETA

https://m.edsoo.ru/ff0c245a
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61 Pemrenue 3a1au Ha npuMeHeHue bubmmoreka [JOK
3aKOHOB OTPAYKEHUS CBETA https://m.edsoo.ru/ff0c245a
Xox nydedt B mpusme. ucmepcus
62 : yg K p” CTi[B oe (I:ro bubmorexa [OK
CBOTa. IOAHBIH €O " https.//m.edsoo.ru/ff0c245a
ceera. LBer
63 JIunzpl. DoKycHOE pacCTOSTHUE U bubnmnoreka HOK
OIITHYECKAsl CHIa JTUH3bI https.//m.edsoo.ru/ff0c245a
64 [TocTpoenue n300paxeHu B TUH3aX bubmmorexa [JOK
U UX CUCTEMaX. Y BEJIMYCHUE JIMH3BI https.//m.edsoo.ru/ff0c245a
Pemienue 3a1a4y Ha mocTpoeHUE
65 5 Hﬁ o ae?zmx . bu6nmorexa LIOK
HBODPEICHIH, TIOIYH https:.//m.edsoo.ru/ff0c245a
IIOMOIILIO JIUH3
bubnuoreka [{OK
66 Pemenne sanas https.//m.edsoo.ru/ff0c245a
67 I'na3 kak onruyeckas cucrema brbmmorexa LTOK
. https://m.edsoo.ru/ff0c245a
Pemenue 3anau. [penensl
68 I I/IMeHI/IMO)(::[TI/I re(I))MIle HYCCKON bubmorexa HOK
P P https://m.edsoo.ru/ff0c245a
ONTUKHU
69 CkopocTb cBETa U METO/IbI €€ bubmuoteka [IOK
U3MEPEHUS https://m.edsoo.ru/ff0c245a
bubnunorexa LIOK
70 Jlucniepcns ceera https.//m.edsoo.ru/ff0c245a
bubnunorexa LIOK
n Hureppepenus caera https.//m.edsoo.ru/ff0c245a
KorepeHTHBIE HICTOYHUKH. Y CIIOBUS
p bu6nunorexa LIOK
72 HaOII0JICHUSI MAKCUMYMOB U

MHWHUMYMOB

https://m.edsoo.ru/ff0c245a
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bubnunorexa LIOK

73
Pemenne sanas https://m.edsoo.ru/ff0c245a
bu6nmoreka [IOK
74
Tpmvenerme mirepdepeniun https://m.edsoo.ru/ff0c245a
bu6nmorexa [IOK
75
Jlndpaxuns ceera https://m.edsoo.ru/ff0c245a
26 JudpakuronHnas peméTka. Y cioBue bubnmnoreka HOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/ff0c245a
bubnuoreka [{OK
77
Pemenue sanas https://m.edsoo.ru/ff0c245a
28 [TonepedHOCTh CBETOBBIX BOJIH. bubnunoreka LIOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0c245a
bubnunoreka LIOK
79
Pewenue sanad https.//m.edsoo.ru/ff0c245a
80 CBeTOBLIE SIBIEHUS B IIPUPOJIE bubnmorexa HOK
pHpoa https://m.edsoo.ru/ff0c245a
a1 O06o011eHne U cucTeMaTU3alus bu6mmoteka [IOK
3HaHuH 1Mo TeMme "OnTrka" https://m.edsoo.ru/ff0c245a
8> KonTponbnas padora Ne2 no teme bubmmnoreka HOK
«OnTuka https.//m.edsoo.ru/ff0c245a
AHanu3 KOHTPOJIbHOM pabOTHI.
I'paguIisl IPUMEHUMOCTH
83 Kiacc;lecxiﬁ MEXaHUKH. 3aKOHBI buGnuorexa [IOK
' https://m.edsoo.ru/ff0c245a
ANEKTPOTMHAMUKH W TTPHHITATT
OTHOCHUTEIBHOCTHA
a4 Iloctynarsl ciennaabHONU TEOPUU bubmuortexa [IOK

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0c245a
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IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus
Jlopenua. YcnoBrue NpUUYMHHOCTH.

bubnunorexa LIOK

85
OTHOCUTENBHOCTh https.//m.edsoo.ru/ff0c245a
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI
26 OHeprusi ¥ UMIYJIbC PENSTUBUCTCKON bubmmoreka [JOK
YaCTHIIBI https.//m.edsoo.ru/ff0c245a
CBs13b Macchl € HEpruen u
87 HUMITYJIBCOM PEIISITUBUCTCKOM bubmorexa OK
Y p https://m.edsoo.ru/ff0c245a
YaCTHIIBI. DHEPTHS TTOKOS
88 PaBHOBeCHOE TEIIOBOE M3Ty4YCHHUE bubmmorexa [IOK
v https://m.edsoo.ru/ff0c245a
89 Kontponsnas padora Ne3 1o teme bubmmoreka [JOK
«Ocuosel CTO» https.//m.edsoo.ru/ff0c245a
AHanu3 KOHTPOJIbHOM pabOTHI.
90 I'unote3a M. Ilinanka o KBaHTax bubmorexa [OK
’ ’ https://m.edsoo.ru/ff0c245a
®DOTOHBI
bubmmoteka IIOK
91 C)
HEPTHS 1 HMIIYJILC pOTOMHA https://m.edsoo.ru/ff0c245a
9 ®oroadpdext. OnbiTel A. T bubmuoteka [IOK
CroneroBa. 3akoHb! poTorddexra https://m.edsoo.ru/ff0c245a
VYpaBHeHue DitHmITeHA 151
93 ¢doroaddexra. "Kpacnas rpanumna” bubmmorexa LIOK
P partHit https://m.edsoo.ru/ff0c245a
dhoTodrddexra
94 Pemenue 3agau bubmorexa OK

https://m.edsoo.ru/ff0c245a
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95 Hasnenue ceera. Onwitsl [1. H. bubmmoreka [JOK
JleGeneBa https://m.edsoo.ru/ff0c245a
9 B . bubnunoreka LIOK
OJIHOBBIC CBOMCTRA HaCTHIL https.//m.edsoo.ru/ff0c245a
97 p bubnunoreka LIOK
clieHne sajad https://m.edsoo.ru/ff0c245a
B Bpoiins. e
N Boni{H e bpous I[gHHa BOJIHBI [ BuGmorexa LIOK
POMILLH PA3MEpBI 0 H%CTH https.//m.edsoo.ru/ff0c245a
JIOKAJIM3AIMH JBIDKYIIEHCS YacTUIIBI
99 K . bubnunoreka LIOK
OPHYCKYIFIPHOTBOMHOBOM JLyaTH3M https.//m.edsoo.ru/ff0c245a
100 Judpaxius 3JeKTPOHOB HA Bbu6mmoteka [IOK
KpHCTaJIax https://m.edsoo.ru/ff0c245a
101 p bubnuoreka [{OK
CHICHHC saiad https://m.edsoo.ru/ff0c245a
o Crneuunguka I/IC3MepeHI/H71 B BuGmorexa [OK
MHKPOMHPE. L-O0THOTICHHA https://m.edsoo.ru/ff0c245a
Heonpeaenénnocrei ['elizenbepra
bubnmnorexa LIOK
103 Pemenue rpaguucciux sanay https.//m.edsoo.ru/ff0c245a
N bubmuoreka [IOK
104 Pernerue pacuCrpix sanaq https.//m.edsoo.ru/ff0c245a
o EJI?MOCTosITenLHasI pabota nvo TeMe BuGmorexa LIOK
op Hyc'l'(ympHO BOTHOBOH https.//m.edsoo.ru/ff0c245a
Tyaau3M
OMnBITHI TIO0 UCCIICIOBAHUIO CTPOCHUS BuGmiorexa LIOK
106 aToMma. [iranerapHast MoIelTb aTOMa

Pezepdopna

https://m.edsoo.ru/ff0c245a
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bubnunorexa LIOK

107 Hocrynatsi bopa https://m.edsoo.ru/ff0c245a
bu6nmoreka [IOK
108 Pemenne sanas https://m.edsoo.ru/ff0c245a
109 Bunsl cnektpoB. CriekTp ypoBHER bubnmoreka [JOK
SHEpPruu aToMa BoaO0poja https://m.edsoo.ru/ff0c245a
CroHTaHHOE U BBIHYXKJIEHHOE bubmmoreka [JOK
110
W3JIy4YEHHE CBETA https://m.edsoo.ru/ff0c245a
bubnunoreka LIOK
111 P
cHicme salat https://m.edsoo.ru/ff0c245a
112 KonTponbnas padora Ne4 «Duzuka bubnuorexa [IOK
aToMa M aTOMHOTO sifpa https://m.edsoo.ru/ff0c245a
bubnuoreka [{OK
11 A 7 .
3 HAIH3 KOHTPOILHOH padoTs. Jlasep https://m.edsoo.ru/ff0c245a
Hyxknonnas monens siapa
114 I'eitzenbepra-NBanenko. 3apsa u bubnnorexa [JOK
MAaccoBO€ 4YKCIO Anapa. M30Tonsl. https://m.edsoo.ru/ff0c245a
PapnoakTuBHOCTH
3aKOH paIMOAKTUBHOTO pacraja.
CBoiicTBa MOHU3U ero
115 U3JTYYSHHUS Bnnmfp}lzo B bubmorexa HOK
ya ’ https://m.edsoo.ru/ff0c245a
PaIMOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpus
bubnunotexa LIOK
11 P
6 CHiCHHe sajat https://m.edsoo.ru/ff0c245a
DHeprusi CBS31 HYKJIOHOB B si/Ipe.
117 Snepusie cuinbl. [ledext maccrl sapa. bubmmorexa LIOK

AnepHsle peakuun. SnepHele

https://m.edsoo.ru/ff0c245a
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peakTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSIZICPHOTO CHHTE3A.
DKOJIOrMYECKUE aCTICKThI Pa3BUTHS
SIICPHOI SHEPTEeTHKH

bubnunoreka LIOK
118 Pemetiie saa https://m.edsoo.ru/ff0c245a
MeTo/bl perucTpauu u
HCCIIETOBAHMS 3JIEMEHTAPHBIX
yactull. OyHaaMeHTaJIbHbIC
119 B3aI/IMoL[eI7I};HTBI/I;I. Bapronsl, Me30HBI Bubmiorexa HOK
https://m.edsoo.ru/ff0c245a
u nentoHsl. [Ipencrasnenue o
CrangaprtHoii Moaenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB
®usuka 3a npeaenamu CTaHaapTHOU
120 Mozenu. TéMHas Marepusi U TEMHas bubnnorexa [JOK
sHeprus. EnuncTBo pusnueckoi https://m.edsoo.ru/ff0c245a
KapTUHBI MUPa
121 Oranel pa3BUTUS aCTPOHOMHHU. bubnmnoreka HOK
3Ha4YeHHEe aCTPOHOMUU https://m.edsoo.ru/ff0c245a
[TpuMeHuMocCTh 3aKOHOB (DU3UKHU JTsI
199 00BSICHEHUS IPUPOJIbI KOCMHUUECKHUX bubnmnoreka HOK
00BEKTOB. MeTo bl https://m.edsoo.ru/ff0c245a
ACTPOHOMHUYECKHUX UCCIIEAOBAHUI
CoBpeMEHHbIE ONITUYECKUE
bubnunorexa LIOK
123 TEJICCKOITBI, PAHOTEICCKOITHI,

BHeaTMoc(epHast aCTpOHOMHUS

https://m.edsoo.ru/ff0c245a
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Bun 38é3nnoro neba. Co3sesnus,

bubnunorexa LIOK

124 SIpPKHUE 3BE31IbI, TJIAHETHI, UX BUIUMOE
P ARL e https://m.edsoo.ru/ff0c245a
JBIKEHUE
Conneunas cuctema. CoJHiie. Bu6 OK
125 Conneynast akTUBHOCTb. MIcTOUHMK noimorexa L
C . https.//m.edsoo.ru/ff0c245a
sHepruu CoJiHIA U 3BE3]
3BE3/1bI, ©X OCHOBHBIC By OK

126 XapaKTepucTUKU. Jluarpamma " J?HOTCKa 4
"CIEKTpaIbHbIN KJIACC — CBETUMOCTB" hitps://m.edsoo.ru/ff0c245a

127 3Be3bI TIIaBHOH bubnunoreka LIOK
OCIEN0BATEILHOCTH https://m.edsoo.ru/ff0c245a
BnyTtpennee ctpoeHue 3BE3 1.

128 CoBpeMeHHbIE IPEICTABICHUS O bubmmoreka [JOK
MPOUCXO0XKACHUHU U SBOJIIOIUHN https://m.edsoo.ru/ff0c245a
ConHua u 3B€371. DTanbl )KU3HU 3BE3]

Mnuneunsiii [lyte — Hama I'anakTuka. B OK
129 Tunsl ranakTuk. YEpHbIE ABIPHI B nomotexa 11
https://m.edsoo.ru/ff0c245a
S/Ipax raJakTUK
Bcenennas. Paciuupenne BeeneHHoid. Eu6 110K
noIMoTeKa
130 3akon Xab6ma. Teopus bomibiroro
https://m.edsoo.ru/ff0c245a
B3pbIBa. PeNMKTOBOE M3ITydeHHE .

131 MacurraGHast ctpykTypa Beenennoil. bubmuortexa [IOK
MeraranakTuka https.//m.edsoo.ru/ff0c245a
Nucrpykrax no Th. ®dusnyecknii
pakTUKyMm 1o teme "HMccnenosanne

bubnuotexa [JOK
132 MarHUTHOTO TOJISl TOCTOSTHHBIX nomotexa 11

marauToB" mwin "Uccnenosanue
CBOWCTB (peppOMarHeTUKOB" UM

https://m.edsoo.ru/ff0c245a
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"UccaenoBauue AeiCTBUL
MMOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM"

133

134

135

136

HNuctpykrax no Th. ®uznueckuii
IIpakTUKyM 110 Teme "H3mepenue
cwiibl Amnepa" nnu "U3ydyenue
3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI
Toka" win "OnpeneneHre MarHuTHOU
MHJYKIUWA Ha OCHOBE U3MEPEHUs
cuibl Ammepa"

HNuctpykrax no Th. ®uznueckuii
npakTukym no teMe "MccnenoBanue
SIBJICHUSI DJICKTPOMArHUTHOU
uHaykuuu" wim "Onpenenenue
WHJYKIUHA BUXPEBOI'O MarHUTHOTO
moJis"

HNuctpykrax o Th. duznueckuii
pakTUKyM 1o teme "Hccnenosanne
SIBJICHUS] CAMOMHIYKIIMH" WU
"COopka Moaenu
AJEKTPOMAarHuTHOro reHeparopa”

HNucrpykrax o Th. duznueckuii
IIpakTUKyM 1o Teme "H3mepenue
neproja CBOOOTHBIX KOJICOAHHIA
HUTSHOTO U MPY>KUHHOTO
MAasiITHUKOB"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a

bubnmorexa LIOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https.//m.edsoo.ru/ff0c245a
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJ151 YYUEHUKA

» ®usuka (B 2 yactsx), 10 knace/ I'eapenmreiin JI.O., bymaroBa A.A., Kopuuises U.H.,

Komkuna A.B.; mon pemakiueir Opnosa B. A., O01iecTBo ¢ OrpaHHYeHHON OTBETCTBEHHOCTHIO

«BMHOM. JlabGoparopus 3HaHui»; AkiimoHepHoe oomecTBo «M3marenbetBo «lIpocBemenney
» ®usuka (B 2 yactsix), 11 kmace/ I'enpenmreiin JI.3., bynarosa A.A., Kopuunses U.H.,
Komkuna A.B.; mon pemakmueii Opnosa B.A., O01iecTBo ¢ OrpaHUYeHHOW OTBETCTBEHHOCTHIO

«BMHOM. JlabGoparopus 3HaHui»; AKIMoHepHOE 0011ecTBO «M3marenbeTBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIS
JL.O.I'eanenmretin, JI.A Kupuk,I.M.I'enbdrar. 3agaunuk s 001meo0pa3oBaTeIbHBIX

YUPEKJICHUN.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/ff0c245a
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