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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHOM mnporpammel, mnpeactaBieHHsix B GI'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensier o0a3aTeIbHOE MPEIMETHOE COIepIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX UM BHYTPUIIPEIAMETHBIX CBSI3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke ma€r mOpencTaBlIeHUE O IENAX, COJACpPNKaHUHU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3a1a4 MPOPECCHOHATBHON OPUEHTAINH, HATIPABICHO HA CO3/IaHUE YCIOBUM AJIA
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CIIEITHATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IO0JIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBAHMM K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOCHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOMX Pa00OYHX MPOrpamMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTaBICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
COXpaHEHUs 00S3aTENHHOM YaCTH COJIEPIKaHMS Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHMUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX pa3lienoB (M3UKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(GopMHUpOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pUH, BEILECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJOTHUYECKUMHU MTPOOIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM paloOHAIBHOTO MPUPOOTIOIH30BAHMS U HKOJIOTMUYECKOI 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOATEIBHOTIO SKCIIEPUMEHTA Kak
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopatopHble paboTel U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zaluy (QU3MYECKOro TpakTUKymMa. B mepBoMm cityuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpanust paboT MpakTUKymMa B CHUCTEMY JIaOOpaTOpHBIX padoOT, KOTOpBIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme mo ¢usuke cuctemMa YYEHHYECKOTO OSKCIEpUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMSI W OCHallleHus KaOuHera Quiuku. [Ipm 3Tom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEIMICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 pa3HBIX pa3zenoB. /[ kauecTBEHHBIX 3a1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWss Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNnu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere Qu3MKK JODKHO OBITH HEO0OX0IUMOE
JabopaTtopHoe O0OpYyIOBaHME [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeuMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyJIOBaHHE [JII YUYCHUYECKHX TMPaKTHYECKUX pabdboT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
WU3YYEHUIO TPUPOABI, Pa3BUTHE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKMX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHKHE HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBSICHSITH SIBJICHUS C UCIOIb30BaHUEM (DHU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW ~ JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreyrBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUU 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPHUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VWHKEHEPHOIO XapaKTepa,

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
Gu3nyecKux OIKCIEPUMEHTOB, aHaiM3a M HMHTEepOpeTanud uH(pOpMaluHu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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



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

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOn€HHBIA YpOBEHBb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriyOn€HHBIA ypOBEHB) HA YPOBHE CPEIHEIr0 OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHasg HayKa o mpupoje. HayuHslii MeTos1 Mo3HaHUSA U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPAHUIIbI €r0 MPUMEHUMOCTU. Dr3nueckas
TEOpHUs.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

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

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUabHOW TOYKH, UX NPOCKIMH HA OCH CUCTEMbI KOOpPIHMHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOE MajeHWe. YCKOpEeHHEe CBOOOTHOTO majicHUsA. J[BumkeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



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

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

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

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

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUUA, CKOPOCTEW IBUKEHHS OJHOTO U TOTO K€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

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

W3yuyenue nBMXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O TMPSMOM MPOMOPUUOHAIBHOW 3aBUCUMOCTH MEXKIY NaJIbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

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

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

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie 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 1711 MaTepuanbHbIX TOYEK.

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

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMudeckasi CKOpOCTb.

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

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuina cOnpoOTHUBICHUS TPU JBWKEHUU Tela B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

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

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTHY HA 33JITaHHOE PACCTOSIHUE OT €r0 MacChl.



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

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHUs MO BEIUYHHE YTIIOBOTo Koddduimenta
3aBucHUMOCTH Frp(N).

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

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpAOe Teno. [locTymarenbHOoe W BpallaTeIbHOE JBHUXKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckrue yCTpOMCTBA M TEXHOJOIMYECKUE MPOLIECCHI: KPOHIUTEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

Pabora cuiapl Ha MajgoM M Ha KOHEUYHOM IepeMermncHuu. [ 'paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

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



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTeHmmanbHas sHeprust ynpyro nepopmupoBaHHON npykuHbl. [loTeHIMambHasA
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHuyeckne yCcTpoMCTBAa M TEXHOJOTUYECKHUE MPOLECCHI: IBUXKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuilbl TITH, CKOPOCTH MOJEIH DJEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUITBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TOJIOKEHUSI MOJEKYIsIpHO-KUHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasmepbl MoJiekyd (aromoB). KomnuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

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

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS] COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

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



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpaKeHHE JUIsi BHYTPEHHEHW DHEPIUH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenTtapHas paboTa B TepMOAUHAMUKE. Brruucienne paboTsl o rpadukxy
npoiiecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYienbHass TemioTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

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

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Makcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJIO0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. McmapeHue W KureHue. Y enbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedpopmanuu TBEpHOrO Tena. Pactskenue u cxatue. Casur. Moayns FOura.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (pa30BbIX MEPEX0IaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMalui pEe3WHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAIEKTPUKA U IOJYHPOBOHHUKHU.
DOneMEeHTapHbId JIEKTPUYECKUM 3apsii. 3aKOH COXPAaHEHHUS AJIEKTPUYECKOTrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHUIHUAJIOB A 3JIEKTPOCTATUYECKOro Moyl (KaKk OJHOPOJHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLnU AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKkOHEeUHOW TUTOCKOCTU. KapTuHBI JMHUN HANpPSOKEHHOCTH OJTHUX TIOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konpencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma Jid yyacTKa IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux meneil. [Ipasmna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOW (3aMKHYTOM) 5JIGKTPUYECKOM Iienmu. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

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

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MIPU TTOCTOSIHHOM
HaIpsKEHUH.

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

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npeena u3MepeHus: amrnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOIUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMIbl, JJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JHOM,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITUUTABKA AJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposm3za dapanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX UBMEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHUYECKUH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

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

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NnO3HAHUA: SBJICHWE, HAay4YHbIA (DaKT, rurnoresa, (u3MvecKas BEIWUYWHA, 3aKOH,



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

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

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

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

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

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), JABUTaTElb BHYTPEHHEIO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHUE BJIEKTPOnpUOOpOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn 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 OJTHOPOJITHOM MarHUTHOM mnoJjie. Pabora cuiel Jlopenna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



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 KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbI AMIepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAA
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanre sIBICHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHMUS.

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

Ammuntyna u (aza xonebanuil. CBA3b aMIUIUTYABl KOJIEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue 0 3aTyxaromux Koiebanusx. BeiHyxaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCHUBHOW TMPYXKUHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYyXaOMIKUX KOJIEOaHUI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTUTYIOM CUJTbI TOKa B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsHKEHUS MpH pa3iudHoi (dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii  Tpanchopmartop. IlpousBoncTBo, mepegauya U MoTpebieHUE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTponepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CeTpoiicTBO ¥ MIPUHITUT ACUCTBUS TpaHCHOpMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

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 In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
POJOJIbHBIE BOJNHBL lleproa, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

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

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

[IpyHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJH.

AKYCTHYECKHUIN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3anus, 1udpakuus, nHTephepeHIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA MOKa3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xox nyueit B mpusme. [ucnepcusi cBera. CioxHBIA cocTaB 0eloro cperta.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3bI OT €€ TeOMETPUU M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nojHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3HI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINN JIa3epPHOTO U3IYYCHHS Ha IBYX IEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['panuubl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

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

DHEPrusi U UMIYJIbC PEIISITUBUCTCKON YaCTHIIbI.

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



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

VYyeHndyeckui SKCIIEpUMEHT, J1a0opaTopHbIe PaObOThI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBecHOE TEILUIOBOE M3ITydeHHUE (M3JIy4eHHE aOCOIIOTHO YEPHOTO Teja).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

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

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

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

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
(doTo3neMEHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oaraped,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas mMojelb aroma
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjoimeHue GOTOHOB MPHU MEPEX0Jie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenbepra—lMBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiICTBa MOHHU3UPYIOUIETO H3Ty4YCHUs. BivsHUE pagnoaKTHUBHOCTH Ha KUBbIC
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIEMOr0 TEPMOSAEPHOTO CHHTE3a. ODKOJOTHYECKHE ACHEKTHI Pa3BUTHSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

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

@uzuka 3a npexnenamu CrangapTHol Mojenu. TéMHas maTepuss U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pazBuTUs acTpoHoMuu. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBI TJIABHOM IOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[Iyts — Hama I'amaktuka. Ilonokenue u aBwkeHue CoJiHIIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

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

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
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
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEJIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CHUCTEeMAaTHU3UPYIOIIEeH, OOBACHUTEIBHOM W  MPOTHOCTUYECKON  (yHKIHIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

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

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peUIeHUE CHCTEMBl YpPaBHEHHW. TpPHUIOHOMETPHUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
onpeiesIeHHE IOMAAU TUIOCKUX GUryp u o0bheMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SBIEHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJTbHBIN
aHau3.

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

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE 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 (GU3NUECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



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

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

IKOJOTHYECCKOI0 BOCIIMTAHUA:

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

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

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

HEHHOCTU HAYYHOI'O MO3HAHMUA:

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

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

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIEe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJAMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

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

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajauy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHUS 10 (U3HKE B MPAKTUYECKYI0 0O0JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIydyeHUs MH(POpMaLUU (PU3HMUECKOTO COEp KaHUSA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEACTBa MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30T11aCHOCTH;

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

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOIEHWE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEATEIbHOCTH;

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

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

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboTHI;

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

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JNEUCTBUMN, paCIIPENEIIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

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

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

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

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacldpsTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETISIM;

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

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBATh PUCKA W CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M IPABO JAPYTHX HA OIIHOKH.

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,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIOCOOHOCThH aJanTUPOBAThCS K
HMOLIMOHAIBHBIM 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;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON W 3TUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MpolecCOB (SIBJICHUM): WHEpIHMaAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajJeHue, aOCONIOTHO ympyras jaedopmaiiusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyuath ycloBUs (IpaHHULbI, 00JIaCTH) NPUMEHMMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIbI C W3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPEThero 3akOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW SHEPIUEN TEIUIOBOTO JBHMXKEHUS M KOHILIEHTPALMEH €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
Menaeneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKUE SBJICHHS, WCIOIb3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIICHHUS: 3akOoHbI OMa il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
NepeMeEIleHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3auMOJIEHCTBUS Tena ¢ 3eMi€il BOMU3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACaJIbHOTO rasa,
OTHOCHUTENbHASL BIAXHOCTh Bo3nyxa, KIIJ wuaeanbHOro TEMIOBOTO
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHUE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeN0BaTeIbHBIM U
napasuieIbHbIM COEMHEHUEM PE3UCTOPOB, DHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBMIKEHHE 4YAaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIsl, HAaPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOIBI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIIOKEHHONW TUIIOTE3bI: TIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa ©  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKoil MOJeIb0: Ha OCHOBaHMM aHaJlM3a yCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI0 IMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTH pa3lInuHble CIOCOObl paboThl ¢ MHpOpMaIend (U3NIECKOTO
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(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIPETAIINH
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHMBATh BKJIAJl KaXXIOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MUpa, pOJib aCTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3vyath YCIOBUSI MPUMEHHUMOCTH MojJeneld (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dbotorpdexra, mnepBbld U BTOpOW mocTynarsl bopa, mOpUHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMAT 3JIEKTPOCTAaTHYECKOTO
NOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMIYJIbC, IIOJIHAs DSHEPrus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbI, PHEPrUsl M HMIIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsil A1ipa, SHEPTHs CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBI€HUE WHIAYKLUWHW MarHUTHOTO MOJS INPOBOJHHMKA C
TOKOM, CHJIbI AMItepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31AX, B 3BE3AHBIX CUCTEMAX, B MEKIaTAKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH



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

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOYYEHUSI HAYYHBIX ACTPOHOMMYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3HYECKUX TEOPHUI
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auM, TpeOyIollhe NPUMEHEHUS 3HaHUU U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAaHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTNOIb30BAHUN, @ TAK)KE PasyMHOM MCIOJIb30BAHUM JTOCTUKEHUN



HAyKH W TEXHOJOTUW JUIS JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIe CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTMH JUISI TIOMCKa, IEPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIIPHOM WH(GOPMAIUHU, CTPYKTYPUPOBAHUS ¥ UHTEPIPETALINH
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MIPOSIBIIATH OpraHU3aIlMOHHbIE U II03HABaTEIbHBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTaTh B TpyNIe C MCIHOJHEHHEM pPa3IMYHBIX COLHMAIBHBIX POJICH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISTh JACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOTO M3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MIPOSIBISITH MOTHUBAIMIO K Oyaymied mpodeccHoHaTbHOW AeATeIbHOCTH 110
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6 https://lesson.edu.ru/03/10

Htoro no pazneny 6

Paznen 2. MEXAHUKA
21 KHHeMaTHKA 10 1 https://lesson.edu.ru/03/10
29 TlnHaMiKa 10 https://lesson.edu.ru/03/10
23 CraTuka TBEPIOTO Tema 5 1 https://lesson.edu.ru/03/10
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 hitps://lesson.edu.ru/03/10

Hroro no pazneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps://lesson.edu.ru/03/10
3.2 Tepmoannamuka. TerioBbie MaITUHBI 20 1 https://lesson.edu.ru/03/10
33 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1 https://lesson.edu.ru/03/10

' IepeXO/Ibl

Wroro no pazueny 49



https://lesson.edu.ru/03/10

Paznen 4. JIEKTPOANHAMUKA

https://lesson.edu.ru/03/10

4.1 DNEeKTpUYECKOe ToJIe 24 1

4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 hitps://lesson.edu.ru/03/10

43 TOKH B PA3IHYHBIX CPEIax 6 https://lesson.edu.ru/03/10
Hroro no pazgeny 94
Pazgen 5. PUBNYECKUN IPAKTUKYM

51 Ou3nUecKuil IPaKTUKYM 16 16 https://lesson.edu.ru/03/10
Htoro no paznemny 16
Pe3epBHOE Bpems 10 https://lesson.edu.ru/03/10
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarHHTHOE TIoJIe 14 https://lesson.edu.ru/03/11
1.2 DJNIEeKTpOMAarHuTHask UHIYKIUS 13 1 https://lesson.edu.ru/03/11
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue Kojie0aHus 10 hitps://lesson.edu.ru/03/11
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://lesson.edu.ru/03/11
53 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 10 1 https://lesson.edu.ru/03/11
' BOJIHBI
24 Onruka o5 1 https://lesson.edu.ru/03/11
Hroro 1o pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBrl CTO 5 1 https://lesson.edu.ru/03/11
Hroro no pazneny 5
Paznen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOH Ayannu3m 15 https://lesson.edu.ru/03/11




4.2 dusuka atoma
43 ®du3KMKa aTOMHOTO SIpa U 2JIEMEHTapHbIX
' YaCTHIL

Hroro no pazneny

25

https://lesson.edu.ru/03/11

https://lesson.edu.ru/03/11

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DNIEMEHTHI aCTPOHOMUU U acTpODH3UKH 12 ‘ https://lesson.edu.ru/03/11
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 Ou3nyecKuil MPakKTUKyM 16 16 ‘ https://lesson.edu.ru/03/11
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
7.1 HPEAMETHOTO CO,I[ep)KaHI/IfI 1 OTbITd 15 https://lesson.edu.ru/03/11
JESTENIbHOCTH, IPHOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kourpoubnbie IIpakTuyeckue ofpajoBaTETbHbIE
padoTshI padoTshI pecypenI
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 https://lesson.edu.ru/03/10
pupoje
5 Hayunblii MeTO/ MO3HAHUS U METOJIbI 1 https://lesson.edu.ru/03/10
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe https://lesson.edu.ru/03/10
3 no3Hanus npupoabl. Habmonenne u 1
HKCIIEPUMEHT B (hU3HKE
4 Crioco6b! u3MepeHus (PU3NYECKUX BETUYHUH 1 https://lesson.edu.ru/03/10
5 AOCONIOTHASI U OTHOCUTEJIbHAS MTOTPEUTHOCTH 1 https://lesson.edu.ru/03/10
U3MepeHuil PU3NIECKNX BETUUNH
MopenupoBanue B pusuke. Poias u mecto https://lesson.edu.ru/03/10
6 ¢u3ukH B OPMUPOBAHUHN COBPEMEHHOMN 1
Hay4YHOW KapTHUHBI MUPA, B MPAKTHIECKOU
NeATeIFHOCTH JIFOAeH
Mexanunueckoe aBmxeHue. CrucTeMa OTCUETA. https://lesson.edu.ru/03/10
7 OTHOCHTEILHOCTHh MEXaHHYECKOTO 1
newkeHust. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKH
Paanyc-BekTop MarepuanbHON TOYKH, €ETO https://lesson.edu.ru/03/10
8 MIPOEKITNY HA OCH KoopAuHAT. TpaekTopusi. 1

ITepememienue. CxkopocThb. X mpoekuuu Ha




OCH KOOpAMHAT

10

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

Cio)keHue nepeMeneHil 1 CKOPOCTEH.
Penrenue 3amau

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

11

HepaBnomepnoe nBmxenne. MrooBeHHas
cKopocTb. Y ckopenue. [Ipsmonuneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

https://lesson.edu.

ru/03/10

12

13

14

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

ru/03/10

15

KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPY’KHOCTH. YTJIOBasl U TMHENHAs CKOPOCTb.
IIepuon u yacrora. LleHTpOoCcTpeMUTENBHOE U
II0JIHOE YCKOPEHUE

https://lesson.edu.

ru/03/10

16

17

KonTponbhas pabota no reme "Kunematuka"

IIepsriit 3axk0H HproToHa. MHEpLUMaibHBIE
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIbHOCTH I anmues.
HennepnuanbHbie CHCTEMBI OTCUETA

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

18

Cuna. PaBHonelicTByromas cuna. Bropoit
3akoH HeroroHa. Macca

https://lesson.edu.

ru/03/10




Bzaumopeiicteue ten. Tpernit 3aKk0H

https://lesson.edu.ru/03/10

19 HeroTona
20 [Ipunnun cynepno3uiuu cui. Pemenne https://lesson.edu.ru/03/10
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HproToHa
3aKOH BCEMUPHOIO TATOTCHUS. https://lesson.edu.ru/03/10
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON 1
WHEPTHOU MacChl
99 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO https://lesson.edu.ru/03/10
MmagcHus
JIBrokeHHe HEOSCHBIX TE U X https://lesson.edu.ru/03/10
23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYECKasi CKOpocTh. 3akoHbl Kerepa
24 Cuna ynpyrocru. 3akoH ['yka. Bec tena https://lesson.edu.ru/03/10
Cuina tpenust. [Ipupoaa v BUABI CUIT TPEHUS. https://lesson.edu.ru/03/10
25 JIBr>KeHUE B )KUIKOCTHU U Ta3e ¢ YYETOM
CHUJIbI COIPOTHUBIICHHUSI CPEBI
26 Hanenue. 'mapocratndeckoe AaBiICHHE. https://lesson.edu.ru/03/10
Cwia Apxumena
97 AbGcomotHo TBepaoe Teno. [loctynaTensHoe https://lesson.edu.ru/03/10
Y BpallaTelibHOE JBUKEHUE TBEPOro Tela
78 MOMEHT CUJIbl OTHOCHTEIIBHO OCH BpaIllCHUS. https://lesson.edu.ru/03/10
IIneyo cuabl
CroxeHnue cuil, NPUJIOKEHHBIX K TBEPAOMY https://lesson.edu.ru/03/10
29 teny. LleHTp TsxkecTH Tena. Y cinoBus
paBHOBECHsI TBEPIOTO Tea. Bus
paBHOBECHS
30 Peluenue 3anay https://lesson.edu.ru/03/10




31

KonTtponbHas padora no teme "/lnnamuka.
Cratuka TBEepaoro rtena"

https://lesson.edu.

ru/03/10

32

HNMnynbec maTepualbHOW TOYKH, CUCTEMBI
MaTepHalbHBIX TOYeK. LIeHTp Macc cucTteMbl
MaTepUalbHBIX TOYEK. Teopema 0 JBUKEHUH
LIEHTPa Macc

https://lesson.edu.

ru/03/10

33

34

35

MMI1ynbsC CHIIBI 1 U3BMEHEHHUE UMITYJIbCa TEIA.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JIBUKCHHE

Mowment HMITYJIbCaA MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCA B HCHTPAJIbHBIX ITOJIAX

Pemenue 3agau

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

ru/03/10

36

37

38

PaGora cuibl Ha ManoM U Ha KOHEUHOM
nepemenieHnd. I padguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHITBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIUAJIBbHBIC CHUJIBI.

ITorenunaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

ru/03/10

39

TpeTbs kKocMudeckasi ckopocTb. CBs3b
pabOThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHHUEM MEXAHNYECKOM dHEPTun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPIrUun

https://lesson.edu.

ru/03/10




40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBaenue bepHyinu 115 uaeanbHOM
KUAKOCTU

https://lesson.edu.ru/03/10

41

42

43

KonTpomnpHas padota o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

PazBuTHne npeacTaBieHuit 0 IpupoIe
ter10Thl. OcHOBHBIE nooxenuss MKT.
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. XapakTep ABMKCHUS U B3aUMOJCHCTBHS
YacTHIl BellecTBa

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

44

Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
KomnuuecTBo BemecTBa. [locTossHHas
ABoraapo

https://lesson.edu.ru/03/10

45

46

Temneparypa. TemoBoe paBHoBecue. [Ikana
Ienascus

Pemenue 3amau

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

47

48

Wneanbueiii ra3. I'a3oBble 3aKOHEI

VYpasaenue Menzeneesa-Knaneiipona.
Pewenne 3anau

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

49

50

51

AGcomoTHas TemnepaTypa. 3akoH JlanbToHa

H3onporiecchl B HIe€aIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA
I'pacduueckoe mpencTaBIeHNE U30MPOIECCOB:
U30TepMa, U30X0pa, n306apa

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10




52

53

OcHoBHoe ypaBHenne MKT

Penrenue 3amau

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOIMHAMHYECKOI CUCTEMBI CO CpeIHEH
KUHETHYECKON dHEpPruei mocTymnaTeIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

https://lesson.edu.

ru/03/10

55

56

57

58

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota nmo teme "OCHOBBI
MKT"

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HAYCHMS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HYJ'IGBOG Ha4aJl0 TCPMOJANHAMUKHU.

Camonpon3sBodbHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

ru/03/10

ru/03/10

59

Mogenps nmeaabHOro ra3a B TEPMOIAWMHAMUKE.

Ycnopus IMPUMCHUMOCTHU 3TOI MOoAeIH

https://lesson.edu.

ru/03/10

60

61

VYpaBuenue Menneneesa-Knamneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU

BripaxkeHue 17151 BHyTpeHHEH sHepruu
OJIHOATOMHOT0 M/I€aJIbHOIO Ta3a.
KBasucraTtnueckue 1 HeCTaTHUYECKUE
IPOLIECCHI

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10




OnemenTapHas paboTa B TEpMOIMHAMHUKE.

https://lesson.edu.ru/03/10

62 Breruucnenue pabotsl 1o rpaduky mnporecca
Ha pV-nuarpamme
Temonepeaada Kak croco0 N3MEHEHUS https://lesson.edu.ru/03/10
63 BHyTpeHHel sneprun Tl cucremsr 6e3
coBepIIeHHs pabOThI
64 KonBekius, TermionpoBoAHOCTb, U3Ty4EeHUE https://lesson.edu.ru/03/10
KommaectBo Tennorsl. TemroéMKoCTE Tea. https://lesson.edu.ru/03/10
65 VenpHas 1 MOJIIpHAS TETIOEMKOCTH
BEIIIECTBA. Y IeNbHAs TEIIOTA CrOPaHUs
TOILTMBA
66 Pacuér xonmyecTBa TEMIOTHI ITPU https://lesson.edu.ru/03/10
TerIonepeaye
67 [TonsTue 06 agnabarnom mporecce. [lepsblit https://lesson.edu.ru/03/10
3aKOH TEPMOIUHAMHUKHU
KonunuecTBo TEmnoThl U paboTa Kak MephI https://lesson.edu.ru/03/10
68 WU3MEHEHUs BHyTpeHHel sHeprun T/1
CHUCTEMBI
BTopoii 3ak0H TEpMOAMHAMUKY JIS https://lesson.edu.ru/03/10
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX MTPOIIECCOB.
HeobpaTumocTs TPUPOIHBIX TIPOIECCOB
70 [TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH. https://lesson.edu.ru/03/10
KIIJI
71 MakcumansHoe 3nauenue KII/I. [lukn Kapuo https://lesson.edu.ru/03/10
72 Permenye 3axay https://lesson.edu.ru/03/10

73

DKOJIOTHYECKHE aCIICKThI UCIIOIb30BaHUS

https://lesson.edu.ru/03/10




TEIUIOBBIX ABUTaTelIed. TerioBoe
3arpsi3HCHUE OKPYKArOIIEH CpeIbl

74

75

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MalIMHbI"

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

76

77

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MaIuHbI"

[TapooOpazoBaHue ¥ KOHICHCAIHSL.
Hcnapenue u kuneHue. Y aenbHas TEIioTa
napooOpa3zoBaHus

HacpiiieHnble ¥ HeHACKIILIEHHEBIE I1aphl.
KadgecTBeHHAas 3aBUCMMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BEMa
HACBIIICHHOTI'O ITapa. 3aBHUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxHocTs Bo31yxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenue 3agau

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

ru/03/10

ru/03/10

ru/03/10

81

82

TBépnoe teno. Kpucramimueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

IInaBneHue n KpucTtaui3anus. YV nenbHas
TCIJIOTA IIJIaBJICHU . CY6J'II/IM8.I_II/ISI

https://lesson.edu.

https://lesson.edu.

ru/03/10

ru/03/10

83

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Moayins FOunra. [Ipenen

https://lesson.edu.

ru/03/10




ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U

https://lesson.edu.ru/03/10

84 TBEPABIX T€. AHFAPMOHM3M TEIIOBBIX
KOJIcOaHUH YaCTHII BEIICCTBA
85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX https://lesson.edu.ru/03/10
nepexojax
86 YpaBHEHHE TEIIOBOro HanaHca https://lesson.edu.ru/03/10
87 Peluenue 3axay https://lesson.edu.ru/03/10
IToBepxHocTHOE HaTsKeHHE. KanusipHabie https://lesson.edu.ru/03/10
88 saBieHUd. /aBieHne noa UCKpUBIECHHON
MOBEPXHOCTHIO JKUJIKOCTU. DopMyrna
Jlammaca
0O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110 https://lesson.edu.ru/03/10
89 TeMe "ArperaTHbIe COCTOSHUS BEIISCTBA.
®da30BbIe IEPEXOAbI"
90 KonrtponbHas padora no reme "ArperatHbie https://lesson.edu.ru/03/10
coctosiHus BenecTBa. @a3oBbie epexoas”
DJneKTpu3anus Tel U €€ MpOosIBICHUS. https://lesson.edu.ru/03/10
01 Onextpuueckui 3apsan. [[Ba Buaa
ANEeKTpUUeCcKuX 3apsaoB. [I[poBoaHMKH,
JUAJIEKTPUKU U TTOTYIPOBOTHUKHI
92 DJIeMEHTapHBIN AIEKTPUUECKUI 3apsi. 3aKOH https://lesson.edu.ru/03/10
COXpaHEHHUs PIEKTPUUYECKOTO 3apsia
93 Bzaumopeiictue 3apsanoB. Toueunbie https://lesson.edu.ru/03/10
3apsiabl. 3akoH Kynona
94 Peluenue 3anay https://lesson.edu.ru/03/10




Onektpuueckoe nose. Ero neiictBue Ha

https://lesson.edu.ru/03/10

% 3JIEKTPUYECKUE 3apsiIbl
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJISL. https://lesson.edu.ru/03/10
96 [IpoOnelii 3apsaa. JIunum HanpsKEHHOCTU
ANEKTPUUECKOT0 1oJisd. OqHOpOaHOE
ANEKTPUYECKOE TTOJIE
97 [ToreHUIMaNBbHOCTH 3JIEKTPOCTATHYECKOTO https://lesson.edu.ru/03/10
noJist. Pa3HOCTh MOTEHIIMATIOB M HAIIPSIKEHUE
[TorenunansHas 3HEpPrUs 3apsija B https://lesson.edu.ru/03/10
98 3JeKTpocTaThueckoM mnose. [lorenunan
3JIEKTPOCTATUYECKOTrO MOJIs
CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH https://lesson.edu.ru/03/10
99 MOTEHIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO
OJIS
100 HpI/IHVan CYNEPHO3ULINU IIEKTPUUECKUX https://lesson.edu.ru/03/10
noJjen
101 Peluenue 3axay https://lesson.edu.ru/03/10
102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO https://lesson.edu.ru/03/10
3apsKeHHOU cepsl
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY https://lesson.edu.ru/03/10
103 nrapa. [Tone paBHOMEpPHO 3apsHKEHHOM
OECKOHEYHOM TIOCKOCTH
104 IIpoBOIHHKH B 3JIEKTPOCTATUYECKOM II0JIE. https://lesson.edu.ru/03/10
VYcnoBue paBHOBECHS 3aps/I0B
105 JM3eKTPUKH B MOJTYITPOBOJHUKH B https://lesson.edu.ru/03/10
3JIEKTPOCTATHYECKOM I10J1€
106 KonzencaTop. DneKTpoEMKOCTb https://lesson.edu.ru/03/10




KOHACHCATOpAa. 3H€KTp0éMKOCTB IIJIOCKOTI'O
KOHACHCaTopa

https://lesson.edu.ru/03/10

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB
108 IlocienoBaTeabHOE COEIUHEHUE https://lesson.edu.ru/03/10
KOH/ICHCATOPOB
109 DHeprus 3apsKeHHOTO KOHIEHCATOpa https://lesson.edu.ru/03/10
110 Pelenue 3anay https://lesson.edu.ru/03/10
111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B https://lesson.edu.ru/03/10
OJIHOPOJIHOM AJICKTPHUUECKOM T10JIe
112 Pelenue 3anay https://lesson.edu.ru/03/10
113 O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 https://lesson.edu.ru/03/10
teMe "DnekTpuyeckoe nosue"
114 KonTponbHas pabota mo Teme https://lesson.edu.ru/03/10
"Onextpuueckoe noiue"
Cwuna toka. ITocToSSHHBIN TOK. Y CIIOBUS https://lesson.edu.ru/03/10
115 CyILIECTBOBaHUS TOCTOSIHHOTO
ANEKTPUYECKOTO TOKA
116 Hctounuku Toka. Hampspkenue u 3/1C https://lesson.edu.ru/03/10
117 3akoH OMa 11 yyacTKa LEMH. https://lesson.edu.ru/03/10
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBHUCUMOCTD COMPOTUBIICHUS OJTHOPOTHOTO https://lesson.edu.ru/03/10
118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEYCHUS
119 VY ienpHOE CONPOTHUBIICHUE BEIIECTBA. https://lesson.edu.ru/03/10

Penrenue 3anau




120

[MocnenoBaresabHOE, MapaLICIbHOE,
CMEIIIAHHOE COCMHECHHE TIPOBOIHUKOB

https://lesson.edu.ru/03/10

121

122

Pacuér pa3BeTBIIEHHBIX IEKTPUUECKUX
nenei. [Ipasuna Kupxroda

Penrenue 3amau

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

123

124

Pabota anexTpudeckoro Toka. 3akon [[xoyis
—Jlenua

Pemenue 3amau

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

125

126

MoIHOCTb 3JEKTPUYECKOro ToKa. TernoBas
MOIIIHOCTb, BbIJIEIsiEMasi Ha PE3UCTOpe

Pemenue 3amau

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

127

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
HUCTOYHUKA TOKA

https://lesson.edu.ru/03/10

128

129

3akon OMa A7ist TOTHOM (3aMKHYTOM)
AIEKTPUYECKOM LETH

Pemenue 3amau

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

130

131

132

MomHoCcTh HCTOUYHHUKA TOKA
KopoTtkoe 3ambikanue

KOH,Z[CHCB.TOp B IICIIN ITOCTOSAHHOTI'O TOKa

https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

133

134

Pemenue 3agau

Pemenue 3amau nmo treme "I1ocTOSITHHBIIH
AIIEKTPUYECKUH TOK"

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10




Pemenue 3agauq mo reme "TlocTOSSHHBIN

https://lesson.edu.ru/03/10

135 _
ANEKTPUUYECKUHN TOK
136 Pemenune 3amau no reme "lIlocTostHHBIN https://lesson.edu.ru/03/10
ANEKTPUUECKUHN TOK"
137 O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110 https://lesson.edu.ru/03/10
teme "TloCTOSIHHBIN AIEKTPUUECKUA TOK"
138 KonTpomapHas padora o Teme "TlocTosTHHBIN https://lesson.edu.ru/03/10
SJIEKTPUYECKUM TOK"
DeKTpuuecKasi IPOBOJUMOCTh Pa3IMUHBIX https://lesson.edu.ru/03/10
139 BEIICCTB. DJIEKTPUICCKHII TOK B METaJIJIaX.
CBepxnpoBOIUMOCTb
DIIEKTPUUYECKHI TOK B pacTBOpax U https://lesson.edu.ru/03/10
140 paciuiaBax 3JeKTpoUTOB. 3akoHbl Dapajnes
JUTSL 3JIEKTPOIIN3a
141 DneKTpUYecKui ToK B razax. [lnaszma https://lesson.edu.ru/03/10
142 DIIeKTPUUYECKHI TOK B Bakyyme. BakyymHbIe https://lesson.edu.ru/03/10
npuOOpbI
143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX https://lesson.edu.ru/03/10
144 [TosrynpoBOTHUKOBBIE TPHUOOPHI https://lesson.edu.ru/03/10
Pu3n4eCcKuil IPAKTUKYM 110 TEME https://lesson.edu.ru/03/10
"M3mMepeHue CUITbl TOKA U HATIPSKEHHS B
I[N MTOCTOSTHHOTO TOKAa MPH MOMOIIN
145 AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX

npuOopoB" uiaK "3HaAKOMCTBO C IUPPOBOI
nabopatopueii o ¢pusuke. [Ipumepsr
U3MEpEHUs: PU3NUECKUX BETUUYUH MIPU




IOMOIIN KOMITbIOTEPHBIX AATYUKOB"

146

147

148

149

150

®dusznyeckuil mpakTukyM mno teme "M3ydyenue
HEPAaBHOMEPHOI'O ABM)KEHHUS C LIEJIBIO
oIpezesieHus MTHOBEHHOM ckopoctu"

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepeHune yCKopeHus mpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM IIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH IMYTH OT
BPEMEHHU IIPU PaBHOYCKOPEHHOM JBUKEHUN"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO
nafgeHus" win "M3ydeHue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

@uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMS TEJIa 110 OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOZYJIK0 CKOPOCTBIO" HIIN
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpallleHns KOHUYECKOI0 MasiTHUKA OT €ro
napamerpoB"”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenne paBHOEHCTBYIOLIEN CUJIBI ITPU
JBUKEHUH OpyCcKa 10 HaKJIOHHON
mockoctr" niy "[IpoBepka runorespl o
HE3aBHCHMOCTH BPEMEHHU JIBI)KEHHUS Opycka
10 HAKJIOHHOH INIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT €ro Macchl"

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

151

DuU3nyeCKui MPAKTUKYM 110 TEME
"NccneqoBanue 3aBUCUMOCTH CUJI

https://lesson.edu.ru/03/10




152

153

YIIPYTOCTH, BOSHUKAIONINX B IPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
unu "M3yueHne NBUKEHHUS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
JErkum 0JIoK"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue ko3P PuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 uirenta
3aBucuMoctd Frp(N)" wmu "UccnenoBanue
JBUXKEHHS OpYyCKa M0 HAKJIIOHHOMW MJI0CKOCTH
¢ mepeMeHHbIM K03 punmenTom TpeHus"
i "M3yuenue qBUKEHUS rpy3a Ha BaILy C
TpeHuem"

Du3nUeCKu IPAKTUKYM I10 TEME
"HccnenoBaHue yCIIOBUN PaBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpalleHHs "
win "KoHcTpynpoBaHie KpOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOILErO
IJI0LIAb OTIOPHI"

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenne umnyibca Tena o TOpMO3HOMY
nyta" ninu "M3smMepeHue Cuibl TATH, CKOPOCTH
MOJIEH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
Tarn" uin "CpaBHEHNE U3MEHEHMSI UMITYJIbCA
TeJa ¢ UMITYJIbCOM CUJIBI" MU
"HccnenoBaHue COXpaHEHUS UMITYJIbca IPU
ynpyrom BzauMoaenctsun" uinm "Usmepenue
KHMHETUYECKOW YHEPTUH Teja 110 TOPMO3HOMY

https://lesson.edu.ru/03/10




"

IIyTH

155

®dusznyeckuil mpakTukyM mno teme "M3ydyenue
M30TEPMUYECKOTO Ipoliecca (PEKOMEHI0BaHO
UCTIOJIb30BaHue IUPPOBOI T1abopaTopuu)”
i "M3yuenue u30X0pHOro npoiecca” uiu
"N3ydyenne n300apHOro mporecca’ uiu
"[IpoBepka ypaBHEHUSI COCTOSAHUS"

https://lesson.edu.ru/03/10

156

157

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMKocTu" niu
"UccnenoBanue mpoiiecca OCThIBaHUS
Beniecta" unu "McciaemoBanne aguadaTHOTO
npouecca" win "M3yueHne B3auMOoCBs31
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKugkocren"

®uznyeckuil npakTukyMm o teme "M3ydyenue
3aKOHOMEPHOCTEHN MCIIapeHUsI JKUIKOCTEH"
i "M3Mepenne yneiabHON TEIIOThI
IU1aBJIeHus 1baa" uim "M3ydeHue cBOMCTB
HaCBILIEHHBIX MapoB" win "M3mepenne
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B noMenieHnn'". Mzmepenne
Kod(puImeHTa TOBEpXHOCTHOTO HATSKEHUS

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HabmtoieHue npeBpaiieHus SHEPruu
3apsHKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKaHUA TOKA B LIETH, COJEpKaAIIEH
KoHaeHcaTop" unu "Pacnpenenenue

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10




Pa3HOCTU MOTEHIIUATIOB (HAMPSHKEHUS) TIPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJICHCATOPOB"

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnegoBanue CMEIaHHOTO COESTUHEHUS
pe3uctopoB" unu "M3Mepenue yienpHOro
COTPOTUBIICHUS IPOBOJIHUKOB" MK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JJaMITbl HaKaJIuBaHus"

https://lesson.edu.ru/03/10

160

161

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anekrponuza’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"
PesepBHslit ypok. O60011eHNE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME
"Kunemaruka"

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

162

Peseprubriit ypok. O600111eHIE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"Inaamuka"

https://lesson.edu.ru/03/10

163

164

Peseprubrit ypok. O6001eHuE 1
cuctemaTusanus 3Hanuil no teme "Cratrka
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U

cUCTeMaTH3alus 3HaHui o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHKe"

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10




165

PesepBHsiit ypok. O600IICHHE U
cuctemMaTusanus 3Hanuil o teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

https://lesson.edu.ru/03/10

166

PesepBHeiit ypok. O600ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

https://lesson.edu.ru/03/10

167

168

169

PesepBusiit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperatHble cocTossHUs BelecTBa. da3oBbie
nepexopl"”

PesepBusiit ypok. O60011eHNE U
cUCTeMaTH3allHs 3HAHUH 110 TeME
"DnexkTpuueckoe mnoie"

PesepBHslit ypok. O600111eHNE U

CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ITocTOSIHHBIN NEKTPUYECKUH TOK"

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/10

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTu3anys 3Hanuii mo reme "Toku B
pa3nuMyHbIX cpenax”

https://lesson.edu.ru/03/10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabnbsie  IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

BzanmoneiicTBHE TOCTOSHHBIX MArHUTOB U https://lesson.edu.ru/03/11
1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIe. 1

['mnore3a Amnepa

Bekrop MaruutHOM nHAYKIuu. [IpuHimn https://lesson.edu.ru/03/11
2 CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu 1

MarHuTHON MHAYKIIMHU
3 MarnuTHO€ 1noJjie MPOBOJHUKA ¢ TOKOM. OTbIT 1 https://lesson.edu.ru/03/11

Opcrena
4 Cuna AMriepa, e€ HanpaBJIeHHE U MOYJIb 1 https://lesson.edu.ru/03/11
5 Pemenne 3axaq 1 https://lesson.edu.ru/03/11
5 IIpumenenue 3akoHa Amnepa. 1 https://lesson.edu.ru/03/11

DNEeKTPOU3MEPUTENbHbIE TPUOOPHI

Cuna JlopeHnua, e€ HanpaBiIeHUE U MOJYJIb. https://lesson.edu.ru/03/11
7 JIBr>KeHue 3apsyKeHHON YacTUIIbI B 1

OJIHOPOJIHOM MarHMTHOM I10JI€
8 Pelenne 3aau 1 https://lesson.edu.ru/03/11
9 Pa6ota cubt Jloperma 1 https://lesson.edu.ru/03/11
10 Pelenne 3aau 1 https://lesson.edu.ru/03/11




MarauTtHoe 1oJie B BEI[ECTBE.

https://lesson.edu.ru/03/11

11
deppoMarHeTHKH, rapa- U JiaMarHeTUKH

12 OcHOBHBIE CBOMCTBA (heppOMarHETUKOB. https://lesson.edu.ru/03/11
[Tpumenenue GpeppoMarHeTHKOB

13 Pemenne 3ama4u no reme "MarautHoe moie" https://lesson.edu.ru/03/11

14 Pemenue 3amau mo treme "Maraurtaoe mose" https://lesson.edu.ru/03/11

15 SIBneHue NEKTPOMArHUTHON UHAYKIIUH. https://lesson.edu.ru/03/11
[ToTok BekTOpa MArHUTHOW MHAYKLIUU

16 DJIC HHAYKIHT https://lesson.edu.ru/03/11

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMHU https://lesson.edu.ru/03/11
®apanes

18 BuxpeBoe »1exrpudeckoe noie. Toku ®yko https://lesson.edu.ru/03/11

19 O/1C uHAYKIMY B IBUKYIIUXCS TPOBOAHUKAX https://lesson.edu.ru/03/11

20 Pemenne 3axaq https://lesson.edu.ru/03/11

21 Tpaswo Jlenma https://lesson.edu.ru/03/11

99 NunyktuBHOCTH. KaTyika MHIYKTUBHOCTH B https://lesson.edu.ru/03/11
LIENM [TOCTOSHHOIO TOKA

93 SAsnenue camonnaykuuu. IC https://lesson.edu.ru/03/11
CaMOWHYKITHH

24 DHEpPrusi MarHuTHOTO TOJISI KATYIIKH C TOKOM. https://lesson.edu.ru/03/11
DJIEKTPOMArHuTHOE TOJIe

o5 Peluenne 3ama4 https://lesson.edu.ru/03/11




O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUN 1O

https://lesson.edu.ru/03/11

26 Teme "DIeKTpoJuHaMHUKA"

97 KonTponbHas pabota mo Teme https://lesson.edu.ru/03/11
"OnexTpoaguHamuka'

28 KonebarenbHas cucrema. CBOOOIHBIC https://lesson.edu.ru/03/11
KoJiebanus1. ['apMoHnYecKre KojeOaHus

29 KunemaTtndueckoe U TMHAMHUYECKOE OITMCAaHHC https://lesson.edu.ru/03/11
KoJIeOaTebHBIX JBMIKCHUI
DHepreTuieckoe onucanue. BeiBos https://lesson.edu.ru/03/11

30 JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX
KOJIeOaHUM U3 UX IHEPTreTUUYECKOTO U
KHHEMAaTHYCCKOTO OIMMCAHUS

31 Amnutyza n dasa konebanmit https://lesson.edu.ru/03/11
[Tepuon u wactora konebanuit. [lepuon https://lesson.edu.ru/03/11
MaJIbIX CBOOOJHBIX KOJIEOaHMIt

32 MaTeMaTH4ecKoro mMasTHuka. [lepuon
CBOOOHBIX KOJI€0aHUH NPY>KUHHOTO
MasITHUKA

33 3aryxatomue kojiebanusi. BeiHyX1eHHbIE https://lesson.edu.ru/03/11
kosrebanms. Pe3onanc

34 ABTOKONIEOAHMS https://lesson.edu.ru/03/11

35 Pemenne 3axaq https://lesson.edu.ru/03/11

36 Ypok-koHpepeHus "MexaHndeckue https://lesson.edu.ru/03/11
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"

37 O00011IeHIE U CUCTEMATHU3ALMs 3HAHUN 110 https://lesson.edu.ru/03/11

Teme "Mexanundeckue xkoneoauus"




DNEeKTPOMArHUTHBIE KOJICOAHHUS.

https://lesson.edu.ru/03/11

38 .
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTY 1Bl https://lesson.edu.ru/03/11
39 3apsija KOHJIEHCATOpa ¢ aMIUTUTYAON CHITBI
TOKa B KOJICOATEIILHOM KOHTYpE
40 3aKOH COXpPaHEHHS SHEPTUH B UJI€AIbBHOM https://lesson.edu.ru/03/11
KoJ1e0aTeIbHOM KOHTYpE
3aryxaromue 3JeKTPOMarHUTHbIE KoJIeOaHusl. https://lesson.edu.ru/03/11
41 BoiHyX/1€HHBIE 3IEKTPOMArHUTHBIE
KoJieOaHMs
42 [Tepemennsblii TOK. Pe3uctop u KoHIeHCaToOp B https://lesson.edu.ru/03/11
LTI TTIEPEMEHHOTO TOKA
43 Karymka UHIyKTUBHOCTH B LIEN https://lesson.edu.ru/03/11
MEPEMEHHOTO TOKa
44 3akoH OMa 1Sl IeKTPUYECKON 1enu https://lesson.edu.ru/03/11
MEPEMEHHOT0 TOKa
MomHOCTh NEPEMEHHOTO TOKA. https://lesson.edu.ru/03/11
45 AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA W HAIPSIKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH https://lesson.edu.ru/03/11
47 Perenne 3anay https://lesson.edu.ru/03/11
Wneanbublif Tpanchopmatop. [Iponssoactso, https://lesson.edu.ru/03/11
48 nepeaaya v noTpedieHue 3JIeKTpUIecKoil
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE https://lesson.edu.ru/03/11
49 aneKTpo3Heprun. KynbTypa ucnoiab3oBaHus

3JIEKTPOIHEPTUU B OBCEAHEBHOM KU3HU




https://lesson.edu.ru/03/11

50 Pemenue 3amau
51 Pelenne 3a1a4 https://lesson.edu.ru/03/11
59 O0001IeHre U CUCTEMATH3AIM 3HAHUN 110 https://lesson.edu.ru/03/11
Teme "DJIeKTpOMarHuTHbIe Konebanus"
53 MexaHn4eckue BOJHbI. XapaKTEPUCTUKU https://lesson.edu.ru/03/11
MEXaHUYCCKHX BOJIH
54 CBolCTBa MEXaHUYECKHUX BOIH https://lesson.edu.ru/03/11
55 3ByK. XapaKkTepHCTHKH 3ByKa https://lesson.edu.ru/03/11
56 Wudpassyk u ynprpassyk. LllymoBoe https://lesson.edu.ru/03/11
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
57 Pemenne 3axaq https://lesson.edu.ru/03/11
58 DneKTpoMarHuTHbIE BOJIHBL. M3nydenue https://lesson.edu.ru/03/11
3J€KTPOMAarHUTHBIX BOJIH
59 DHeprus AIEKTPOMAarHUTHBIX BOJH. CBOMCTBA https://lesson.edu.ru/03/11
AJIEKTPOMArHUTHBIX BOJIH
[IIxaya >7€KTPOMarHUTHBIX BOJIH. https://lesson.edu.ru/03/11
60 [IpuMeHeHne P7eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIUIIBI PaAUOCBA3U U TEIEBUACHUS. https://lesson.edu.ru/03/11
61 Panuonokanusi. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOILIEN CpeIbl
62 Kontponbras padota mo teme "Konebanus u https://lesson.edu.ru/03/11
BOJIHBI"
63 Cger. 3aKOH NPSIMOJIMHEHHOTO https://lesson.edu.ru/03/11

pacrpocTpaHeHHs CBETa




Pemenue 3aga4d Ha MNPUMCHCHUC 3aKOHA

https://lesson.edu.ru/03/11

o4 MPAMOJIMHEHHOTO PaCPOCTPaHEHUS CBETA

65 Otpaxenue ceera. [lnockoe 3epkaiio. https://lesson.edu.ru/03/11
Cdepuueckoe 3epkano
[Ipenomienue cBeta. AGCONIOTHBIN U https://lesson.edu.ru/03/11
OTHOCHUTEJIbHBIN MMOKAa3aTellb MPEIIOMJICHHUS.

66 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbIl yroa NOJHOTO BHYTPEHHETO
OTpaXKEHUS

67 Pemenue 3a1a4y Ha mpuMeHEHNE 3aKOHOB https://lesson.edu.ru/03/11
OTPaXKCHUS U MPEJIOMJICHHUSI CBETa

68 Xon nydei B mpusme. Jlucnepcus cera. https://lesson.edu.ru/03/11
CrnoxxHbIid cocTaB Oemoro cera. L{BeT

69 JInna3pl. @OKYCHOE PAaCCTOSTHUE U ONITHYECKAS https://lesson.edu.ru/03/11
cuJIa JINH3BI

70 [TocTpoenne n300paXkeH B THH3AX U UX https://lesson.edu.ru/03/11
cucTeMax. YBEJIUYEHUE JINH3bI
Pemenue 3agau Ha moctpoeHune https://lesson.edu.ru/03/11

71 N300paXeHU, MOJIy4aeMBbIX C ITOMOILBIO
JINH3

72 ['71a3 KaKk ONTHYecKas CHCTeMa https://lesson.edu.ru/03/11

73 Pewmenne 3anau. IIpenensl npuMeHMMOCTH https://lesson.edu.ru/03/11
F€OMETPUUYECKON ONTUKHU

74 CKOpOCTB CBETA U METOJIBI €€ U3MEPEHUS https://lesson.edu.ru/03/11

75 JTicriepcus cBeTa https://lesson.edu.ru/03/11




https://lesson.edu.ru/03/11

76 WuTepdepennus ceera

77 KorepeHTHble HICTOUHUKH. Y CIIOBUS https://lesson.edu.ru/03/11
HaOII0JICHNSI MAKCUMYMOB 1 MUHUMYMOB

78 Peluenne 3axa4 https://lesson.edu.ru/03/11

79 Tpumenenne unTepdepenImn https://lesson.edu.ru/03/11

80 Tlndpakims cBera https://lesson.edu.ru/03/11

81 Judpakiuontas pemeTka. Y cioBue https://lesson.edu.ru/03/11
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB

82 Pemenne 3axaq https://lesson.edu.ru/03/11

83 ITonepedyHocTh cBETOBBIX BOJIH. [lonsgpusanus https://lesson.edu.ru/03/11
CBeTa

84 Pewenue 3ana4 https://lesson.edu.ru/03/11

85 CBeTOBBIE ABICHHS B IPUPOE https://lesson.edu.ru/03/11

86 O0001IeHre 1 cCUCTEMAaTH3aUs 3HAHUH 110 https://lesson.edu.ru/03/11
Teme "Ontuka"

87 KonrtponbHast pabora o Teme «ONTHKa» https://lesson.edu.ru/03/11
I'panuIlLl IPUMEHNMOCTH KJIACCUUYECKOM https://lesson.edu.ru/03/11

p p

88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U
MPUHIUIT OTHOCUTEIBHOCTH
TlocTynaTel ciequaiLHOU TEOPUH https://lesson.edu.ru/03/11
OTHOCHUTEIBHOCTHU

90 IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL. https://lesson.edu.ru/03/11

[IpeobpaszoBanus JlopeHma. YcinoBue




MPUYUHHOCTH. OTHOCUTEIIFHOCTD
OIHOBPEMCHHOCTHU. 33MC,Z[J'ICHI/IC BpPEMCHH U
COKpall€HUEC NJIUHBI

DHeprus U UMIYJIbC PEISITUBUCTCKOM

https://lesson.edu.ru/03/11

91
YaCTHIIBI
92 CBs3b MACChI C SHEPTUEH U UMITYJIBCOM https://lesson.edu.ru/03/11
PENATUBUCTCKON YaCTULIBI. DHEPTHsl TOKOS
93 PaBHOBECHOE TETLIOBOE H3ITy4eHHE https://lesson.edu.ru/03/11
94 3akoH cMereHns Braa https://lesson.edu.ru/03/11
95 I'unotesa M. ITnanka o kantax. ®OTOHBI https://lesson.edu.ru/03/11
96 DHeprus ¥ UMIYIHC HOTOHA https://lesson.edu.ru/03/11
97 ®orordpdext. OnbiTel A. I'. CToneTona. https://lesson.edu.ru/03/11
3akoHbl poTordpdexTa
08 VYpaBHenue DiiHTelHa U1 GoTodPdexTa. https://lesson.edu.ru/03/11
"Kpacnas rpanuna” pororpdexra
99 Japnenue cera. Onprtel I1. H. JIeGenena https://lesson.edu.ru/03/11
100 BoiHoOBEIE CBOMCTBA YaCTHIL https://lesson.edu.ru/03/11
Bounnbl ne bpoind. [Inuna BosHbl ne bpoins https://lesson.edu.ru/03/11
101 1 pa3Mephl 00JIaCTH JTOKATU3AINH
JBUKYIIEHCS YaCTHIIBI
102 KopIycKy/IipHO-BOJIHOBOMN Tyalu3m https://lesson.edu.ru/03/11
103 Judpaxius 3JeKTPOHOB HAa KpUCTaaX hitps://lesson.edu.ru/03/11




Crenuduka u3MepeHuid B MUKPOMHPE.

https://lesson.edu.ru/03/11

104 CooTHoIIeHUs HEOTpeAeIEHHOCTEN
I'eitzenbepra
105 Pemenwue rpaduueckux 3agau https://lesson.edu.ru/03/11
106 Pemenue pacuéTHpIX 33124 https://lesson.edu.ru/03/11
107 Kontposnbnas padota mo temam: "OCHOBBI https://lesson.edu.ru/03/11
CTQO", "KopryckynsipHO-BOJIHOBOM JTyasin3m"
108 OnbITHI IO UCCIIEAOBAHUIO CTPOCHUS aTOMA. https://lesson.edu.ru/03/11
[TnanerapHas monxens atroma Pesepdopna
109 Tocrynarel Bopa https://lesson.edu.ru/03/11
110 Bunsl cnexktpoB. CriekTp ypOBHEH 3HEpruu https://lesson.edu.ru/03/11
aToma BOJIOpOJia
111 CroHTaHHOE U BBIHYXKJEHHOE U3JTyueHre https://lesson.edu.ru/03/11
CBeTa
112 Tazep https://lesson.edu.ru/03/11
Hyxnonnas monens siiapa I'eiizenOepra- https://lesson.edu.ru/03/11
113 MBaHeHKo. 3apsi 1 MacCOBOE YUCIIO SApA.
M3otonsl. PannoakTuBHOCTE
3aKOH palnOaKTUBHOrO pacnana. CBoiicTBa https://lesson.edu.ru/03/11
114 MOHU3HPYIOUIETO U3IIyYeHUs. Biausiaue
PaANOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Josumerpus
DHeprus CBSI3U HYKJIOHOB B siipe. S iepHble https://lesson.edu.ru/03/11
115 cunbl. Jledekt Maccrl siapa. SnepHbie

peaknuu. Snepusie peakTopsl. [Ipodiemsl
YIPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.




DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEpPIreTUKU

116

MeTobl perucTpaluuy U UCCIeA0BaHUs
3JIEMEHTApHbIX YacTull. @yHIaMEHTaJIbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-rirooHHas MOZEb alpOHOB

https://lesson.edu.

ru/03/11

117

118

119

®usuka 3a npenesnamu CTaHIapTHON MOJEIH.

TémHas Marepus U TEMHas SHEPTHUSL.
EnuncTBO DM3ndeckoit KapTHHBI MUpa

OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaucHUE
ACTPpOHOMUH

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
00BSICHEHHS PUPOJIBI KOCMHUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX
HCCIe0BaHU M

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/11

ru/03/11

ru/03/11

120

COBpeMeHHI)Ie OIITUYCCKUEC TCICCKOIIBI,
PaaruOTCICCKOIIBI, BHC&TMOC(I)epHaH
ACTPOHOMUA

https://lesson.edu.

ru/03/11

121

122

123

Bun 3Bé3mH0T0 HeOa. Co3Be3us, ipKue
3Bé3,Z[I)I, IIJIAHETHI, UX BUIUMOC IBUKCHUC

Conneunas cucteMa. Connie. ConHeuHast
akTUBHOCTb. McTounuk sHepruun CosHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "cneKTpajabHbIN KJ1acc —
CBETHMOCTB"

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/11

ru/03/11

ru/03/11

124

3Be3 bl IIaBHOM MOCIEN0BATEILHOCTH

https://lesson.edu.

ru/03/11




125

Buytpennee crpoenue 3831 CoBpeMeHHbIE
IIPENICTABICHUS O IIPOUCXOXKICHUU U
sposrony CosHIa U 3BE37. OTallbl )KU3HU
3BE3]T

https://lesson.edu.

ru/03/11

126

Muneunsiii [1yte — Hama ['anaktuka. Tunsl
raJlakTuk. YEpHbIE ABIPBI B s/Ipax rajJakTHK

https://lesson.edu.

ru/03/11

127

128

Bcenennas. Pacuinpenue Beenennoil. 3akoH
Xab6ma. Teopust bonbioro B3pbIBa.
PennkroBoe uznyuenue

MacmrabHas cTpykTypa Beenennoii.
MeraranakTuka

https://lesson.edu.

https://lesson.edu.

ru/03/11

ru/03/11

129

130

Hepeménnsie npobieMbl acTpOHOMUHT

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO ITOJIS
MOCTOSHHBLIX MarHuToB" niu "Hcciaenosanue
CBOMCTB (peppOMarHeTukoB" uim
"HccnenoBanue OeCTBUS [IOCTOSHHOIO
MarHurTa Ha paMKy ¢ TOKoM"

https://lesson.edu.

https://lesson.edu.

ru/03/11

ru/03/11

131

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa” ninu "M3ydenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI ToKa"
nmy "OnpeneneHue MarHUTHOW MHAYKIUY Ha
OCHOBE M3MepeHus cuibl Ammepa”

https://lesson.edu.

ru/03/11

132

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue sIBJIEHUS 3JIEKTPOMarHuTHOM
nHAyKIuA" wim "OnpenerneHne HHIyKIHA
BUXPEBOTO MArHUTHOTO TOJIs"

https://lesson.edu.

ru/03/11




133

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBaHue sIBJICHUS CAaMOUHIYKIIMK'"
nu "COopka MOJIEH JIEKTPOMAarHuTHOTO
reHeparopa"

https://lesson.edu

.ru/03/11

134

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U MPYXHUHHOT'O MasiTHUKOB"

https://lesson.edu

.ru/03/11

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBaHue NepeMeHHOro TOKa 4epes
IIOCIE€0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"NccnenoBanue paboThl HCTOUHUKOB CBETA B
[T TTIEPEMEHHOT0 ToKa"

https://lesson.edu

https://lesson.edu

.ru/03/11

.ru/03/11

137

138

139

dusndeckuil NpakTukyM 1o teme "M3ydenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHune nokasaTeiis IpeaoMIICHUs
crexna" win "[lomyuenue n3oopaxxeHus B
CUCTEME U3 INTOCKOTO 3epKaJia U JIUH3bI"

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" win "M3mepenue GoKycHOTro
paccTOSAHUS PacCeUBAIOMINX JIMH3"

https://lesson.edu

https://lesson.edu

https://lesson.edu

.ru/03/11

.ru/03/11

.ru/03/11

140

@u3NYECKU MPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, nHTEpdHepeHInn

https://lesson.edu

.ru/03/11




U noJisipu3anuu ceera

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadpusim
TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

https://lesson.edu.ru/03/11

142

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3mepenue nocrostHHoM 1lnanka Ha ocHOBe
uccienoBanus porodddexra” wim
"UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaINpsKeHUs"

https://lesson.edu.ru/03/11

143

144

145

®Ou3MUECKuil MPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTO
aTOMapHOTO BOJIOPOJIa M U3MEPEHNE
noctostHHOW Punbepra"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
HCIIONBb30BaHueM no3umerpa’ uium "M3yduenue
MOTJIONICHUST OeTa-4yacTUIl aTFOMUHIEM"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaOmronenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C UCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpe/IeTICHUS TTOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3usi CeBEpHOTO MOTYIIAPUS U TPKHE
3B&3161" uau "HaOmroaeHus B TeIIeCKOI
JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3THBIX
CKoIJIeHuI"

https://lesson.edu.ru/03/11

https://lesson.edu.ru/03/11

https://lesson.edu.ru/03/11




146

O06o0011eHre U cUcTeMaTH3alMs 3HaHui. Ponb
(bM3UKH U aCTPOHOMUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM M STHUYSCKOM
chepax IeAaTeIbHOCTH YeJIOBEeKa

https://lesson.edu.

ru/03/11

147

O0001IeHYE ¥ cucTeMaTU3alus 3HaHuii. Poib
U MecTO (PM3MKH U aCTPOHOMHUU B
COBPEMEHHOW HAYyYHOI KapTHHE MUpa

https://lesson.edu.

ru/03/11

148

O06o06mienne u cuctemMatu3ans 3Hanuii. Poip
¢buznveckoii Teopun B HopMupoBaHUH
MpeJCTaBICHUN 0 (PU3NIECKOI KapTHHE MUDA,
MeCTO (U3UIECKON KapTHHBI MUpPa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
IPEJCTAaBICHUNA O IPUPOJIE

https://lesson.edu.

ru/03/11

149

150

151

O00011IeH1E U CUCTEMAaTH3aIis 3HaHUH 110
TeMme "Kunematuka"
O00011eHE U CUCTEMATH3AIM 3HAHUH 110
TeMme "Kunemarnka"

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teme "JluHamuka"

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/11

ru/03/11

ru/03/11

152

153

154

O0001IeHre 1 cUcTEMaTH3aMs 3HAHUH 110
teme "Cratnka TBepaoro tema"

O00011IeHIE U CUCTEMATHU3AIMsl 3HAHUN 110
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"
O00011IeHIE U CUCTEMATHU3AIMs] 3HAHUN 110

TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/03/11

ru/03/11

ru/03/11

155

O0001IeHre 1 cUcTeEMaTH3alus 3HAHUH 110
teme "Tepmonunamuka. TenaoBeie MalIuHbI"

https://lesson.edu.

ru/03/11




156

O000111eHIE ¥ CUCTEMATHU3ALMsl 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

https://lesson.edu

.ru/03/11

157

158

159

O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110
TeMe "DnexkTpudeckoe nojue"

O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110
teme "[loCcTOsTHHBIN 37IEeKTpUYECKUMA TOK"

O0600611eHre U cucTeMaTu3alus 3HaHu| 110
teme "Toku B pa3nuyHbIX cpeax”

https://lesson.edu

https://lesson.edu

https://lesson.edu

.ru/03/11

.ru/03/11

.ru/03/11

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe mnoie"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHelit ypok. O60011IeHNE 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

https://lesson.edu

https://lesson.edu

https://lesson.edu

.ru/03/11

.ru/03/11

.ru/03/11

163

PesepubIit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

https://lesson.edu

.ru/03/11

164

PesepBHblil ypok. O600611eH1E 1
cUCTEeMaTH3alusl 3HaHUH 10 TeMe
"MexaHN4YeCKHEe U 3JIEKTPOMAarHUTHbBIE
BOJIHBI"

https://lesson.edu.

ru/03/11

165

166

PeseprubIil ypok. O60061eHIE 1
cucTeMaTHu3anus 3HaHuH 1o Teme "OnTrka"

PesepBHelit ypok. O600ICHHE 1
cucTeMaru3anus 3HaHuH 1o TeMe "OCHOBEI

https://lesson.edu.

https://lesson.edu

ru/03/11

.ru/03/11




CTO"

PesepBHbIil ypok. O600111IcHIE 1
167 cUcTeMaTu3alus 3HaHUM 0 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

PesepBHbIil ypok. O600111IcHIE 1
168 cucTeEMaTH3anus 3HaHUH 110 Teme "dusuka
aroma"

PesepBHrlit ypok. O60011eHNE 1
169 cucTeMaTu3anus 3HaHui 1o teme "dusuka
ATOMHOTO SJIpa M 3JICMEHTAPHBIX YacTHII"

https://lesson.edu.ru/03/11

https://lesson.edu.ru/03/11

https://lesson.edu.ru/03/11

PesepBHeIi ypok. O000IICHHE 1
170 cHCTeMaTH3alus 3HaHui 1o TeMme "DIeMEHThI
actpodu3uku"

https://lesson.edu.ru/03/11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://lesson.edu.ru/03/11



https://lesson.edu.ru/03/11
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