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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeOnoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3AINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeaMmera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI IS TMPOAOHKEHUS 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKEHEPHBIM CITCIIHATBLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIETro 00pa30BaHMs: JUMYHOCTHBIC,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYEHUS;

coneprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

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

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
NPEIOCTAaBIsCT BO3MOXKHOCTUA /ISl pealu3alliil  Pa3jUYHbIX METOTUYECKHIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cucTeMooOpasyromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosib30BaHME W aKTUBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI MIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOESHHUS.

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

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (pU3MKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeAnonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyOoi€HHOTO ypOBHS
IPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanu3yercss NOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEBHOTO YYEHMYECKOr0 JSKCIEPUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOThl NpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanu3zaluy (QU3MYECKOro TpakTUKymMa. B mepBoMm cityuae
IPaKTUKYM NpoBoAuTcs au00 B KoHue 10 m 11 kmaccos, 1ub0O mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE HCCIEA0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJIOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIENOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U MOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKOW MOJEIbIO, MO3BOJISIONINE TPUMEHATh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /st kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWss Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3nUecKuX SBJECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O0OpYyIOBaHME [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpaKTHKyma, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHMA ¥  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemMaTH4ecKue KOMIUIEKTbI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHS K OKPYXKAIOLIUM SIBIICHUSIM;

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

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(dopMUpOBaHUE NPEACTABICHUNH O pPOAM (U3MKUA A1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHHEeM CIIeAYIONX 3a1ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

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

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
¢uznyeckoil MonEeNblo, 3a/1ay, MOJAPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/1aHue
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VHXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPely;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
C (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYUYaAIOIUMUCS, IUIAHUPYIOIIUMHU TPOJODKEHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BbIOOP
NpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus 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,
abCOJIOTHO TBEPIOE TENO, HAealbHAs >KUIKOCTb, HJEANbHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHUs.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, 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 BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
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
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

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

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX IrpadUKHu.



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

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

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeiesibHOro NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

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

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

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
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  CBOOOJHOTO  majeHUs  (PEKOMEHJ0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuyenue nBMXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHune JIBWXKEHHUS Tella MO OKPYXHOCTH C TIOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHOocuTenbHOCTH ['anmunes. HemHepiuanbHbie cUCTEMBbl OTcuéra (OmpeneseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TMAJEHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylierocs c
YCKOPEHHUEM.

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

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB Pa3HOM MACChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3UHOBOM 00pasiie, OT uX JaehopMaliu.

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

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

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

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TsokecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
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
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CUIIBI.

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



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM IpaBUTALMOHHOM moje. [loTeHnumaneHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
SHEPIUM CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THPOCKOM, (PUIYypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOM CUITBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

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



mozened. Macca u pazMepsl MoJiekynd (aromoB). KommuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

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

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

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMA, U30X0pa, 300apa.

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

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
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 peaibHOro OPOYHOBCKOTO JIBUYKEHUSI.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

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

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

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 MUKPOCKOIINYECKOM YPOBHE.



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

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMAa YpPaBHEHUM:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpakeHHE JUIsi BHYTPEHHEH JHEPTUH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMOAUHAMUKE. Brruucienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

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

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

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

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

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeaTh TEIIOTY OT 00Jee X0JIOAHOIO Tena K 0ojiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresei. TeruioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3AIMs OMOOPTraHUYECKOTO TOILIMBA ISt
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPIUH.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u KoHjeHcauus. lcmapeHue u KureHue. Y ielbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacelleHHble W HEHaChIleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypbl, UX 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 tBEpROrO Tena. Pactsykenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(QhUUMEHT MOBEPXHOCTHOrO HATSHKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpauuu.

TermnoBoe pacimpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TENIOTHI IUIABJICHHUS JbA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 puumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCUMOCTH  Jeopmanuu  pe3MHOBOro obOpasma OT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. diaekTpoauHamMuKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAIEKTPUKA U IOJYHPOBOHHUKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

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

Dnektpudeckoe noJie. Ero neicTBre Ha 3IEKTPUYECKUE 3apsibl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIpPsKEHHOCTH 3JIEKTPUUECKOTO 1MoJsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHMaNBHOCTh 3IEKTPOCTATUYECKOrO MOJisl. Pa3HOCTh MOTEHIMAIIOB U
HanpspkeHue. lloTeHlmanbHas SHEprust 3apsia B AIEKTPOCTATHYECKOM TIOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOoJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN SIECKTPUUECCKUX TTOJICH.

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

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JnsnexTpuku B 3JIEKTPOCTATUYECKOM noJie. Jlupnexktpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coenMHEHUE KOHIEeHCAaTOPOB. [locnenoBarensHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B IEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus SHEPTyur 3apsiKEHHOT0 KOHASHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlii 31eKmpuiecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro UIMHBI U IUIONAAX MONEPEYHOr0 CEUYCHUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pe3ucrope.

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

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIICKTPUUECKON SHEPTHUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

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

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBaHye CMEIIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepMmerpa (BoJabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd J/]C ranbBaHUYECKOro 3JEMEHTa OT BPEMEHH
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 pa3nuyHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOJHUKH. CobcTBeHHas U TpUMECHas  MPOBOJAMMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DnekTpuyeckuii Tok B raszax. CamMoOCTOSTEIbHBIM M HECaMOCTOSTEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBLHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHHWE MEIH,
BBITUUTABKA AJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE NMPOBOJAUMOCTH METAJUIOB U NOJIyIIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJBT-aMIIEPHOM XaPAKTEPUCTUKU THO/IA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEITMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

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

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHbIA (DaKT, Tumotesa, (u3MYecKas BETUYHHA, 3aKOH,



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

Mamemamuka: pellieHUE CHUCTEMbl YypaBHeHuM. JluHelHas QyHKIus,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanudeckoe JABMKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
ANEKTPUUYECKUE SIBJICHUS B JKUBOU MPUPOJE.

Xumua: NHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JICKTPOJIMTHUYECKAs JUCCOLMALMs, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKILIUK), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3uuuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuina Jlopenua, €€ HanpaBiaeHUE U MOYJb. JIBUKEHHE 3apSy)KEHHOW YaCTHUIIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1nose B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

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

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

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.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKoH BJIEKTpOMarHuTHOM uHaykuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

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

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenosanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, navopamopnsie padomuol, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJEOaHU M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

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

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTtHuka. llepuos cBOOOAHBIX KoJeOaHUN MPY>KUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHuyeckne ycTpoicTBa U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, YacChl,
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
KOJICOAHHM OT COMPOTUBIICHHUS.

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

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue YHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
uJealbHOM KosiebaTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMIUIUTYAbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs YPHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HAaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

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

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHL: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcHuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mMoOCIENOBATEIbBHOM COCAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NMEpEMEHHOTO TOKa 4Yepe3 MOCIEAOBATENbHO COEIWHEHHBIE
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
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

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

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

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH H
Y4aCTOTON KOJeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpakeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

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

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE U OINTHUYEeCKass CHJIa TOHKOW JMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ TJaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

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

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue nogHOro BHyTpEeHHEro oTpakeHus. Mozennb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipu3aliviy CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxkuuu, nHTEpPEpEeHnN U MONSIpU3aUuU CBETA.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tomy4yenue criekTpa U3Iy4YEHUs CBETOJMOAA TIPU MOMOITU TUGPAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

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



TexHuueckue YCTpPOWCTBA M TEXHOJOTMYECKHE MPOILECChl: CIyTHUKOBbBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

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

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHeHUE
OuinmrerHa 1 poroaddexra. «Kpacnas 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 JBWXKYyIeWcs dactuibl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
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 O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb 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 BBIHYKJIEHHOE U3y4ueHHe cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHULL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1eMEeHMAPHBIX YACHUY,

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

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIM M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydyeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaza. PaanoakTWBHBIE HM30TONBI B IPHUPOJAE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

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

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

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI M JIENTOHHI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus 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, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM JJO3UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS] TPHUPOJIbI
KOCMUYECKHX 00bEKTOB.

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

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

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIla U 3BE3/.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpOoeHHUE
3BE3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3 .

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN Is1 ONPEACIICHUS MOJI0KEHUSI HEOECHBIX 0OBHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

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

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 u3Mepenus pU3NYECKUX BETUYHMH C UCTIOIH30BAHHEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKa MPEMIOKEHHBIX THUNoTe3 (BBIOOp u3 Pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



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

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUUYECKOH c(hepax AeaTeIbHOCTH YEJIOBEKA, POJb U MECTO (PU3UKHU
U aCTPOHOMHH B COBPEMEHHOM HayyHOW KapTHHE MUpPaA, 3HAYEHHE ONHCATEIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pu3mveckor KapTUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUN O PUPOJIE.

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.

Mesicnpeomemmnvie nonaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pu3Mueckas BEIUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOXKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEETKH, CHEKTpasIbHbIN
aHaJIu3.

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

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUU DJIEKTpONepeiay, 3JIEKTPOJIBUraTelb, pajap, paiuonpuéMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA DOHEPICTHUKA 1 DKOJOTH4YCCKHUEC aCIICKThI eé pa3BUTHA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duszukay
JOJDKHBI OTPakKaTh TOTOBHOCTH M CITOCOOHOCTH 00YJarOIIUXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMNbBITA AEATEIBHOCTA B MPOIECCE pEANM3alUi OCHOBHBIX HANPABICHUUN
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:
rPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHUKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e 0OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEpEC K pa3nu4HbIM cepam npodecCHOHANTBHON JAeSTEIHPHOCTH, B TOM

YyuCcJe CBSI3aHHBIM C (PU3MKOW W TEXHUKOW, YMEHHE COBeplIaTh



OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAKOIIECW Cpele Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO PA3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTH HAyYHOW AESATEIbHOCTH, FOTOBHOCTh B IPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
Bba3oBble 1oruyeckue aeiicTBUNA:

CaMOCTOATENBHO  (OpMyJIMpOBaTh U aKTyalIM3UpOBaThb MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBIBJISITh 3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PACCMATPUBAEMBIX
(buU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUSI MPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTe€pHUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX pEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHSATHSIMHA M METOJIAMH
bu3nuecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-HCCIIEIOBATEILCKON | MIPOEKTHOMN
NEATeIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pElIeHus 3a1ad  (hU3MUecKOoro
COJEpKaHUs, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JACSITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAaHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTYaJU3UpOBATH 3ajauy,
BBIJIBUTaTh TUNOTE3y €€ peleHus, HaXOAWTb apryMEHThl IS
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHHM, 3a/JaBaTh MapameTpbl U KPUTEPUU
pEeLIeHHS;

aHAJIM3UpPOBaTh IIOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOIrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATEIbHOMN
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUYECKOTO COIAEPKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBISTH IOMCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHUs WHGOpPMalKMKW M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISTh OOIIEHHME Ha YypoKax (U3MKK H BO BHE-ypPOUHOU
NEesATEIbHOCTH;



pacrno3HaBaTh IPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallud M CMsI4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOUYKY 3pPEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
VHAMBUYAJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN KAKJOT0 WIEHA KOJUIEKTUBA;

OPUHUMATh €I COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeenaTh pojid ¢ y4E€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PadOTBHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOrO y4YaCTHHKAa KOMAaH]bl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C MO3ULUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJIECHHUE B PA3JIUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATENIHO ~ OCYILECTBIISATh MO3HABATENIBHYIO  JCSTENbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKKM, TOCTOSHHO MOBBINIATH CBOM OOpa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIQJCTh HaBBIKAMU TIO3HABATEIbHOM pEQIEKCMHM KaK OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUN U MBICIIUTEIIBHBIX MIPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIOJNB30BaTh MNPUEMBI pedIeKcuu I OIEHKH CUTYyalluu, BbIOOpa
BEPHOTO PCIICHUS;

e YMETh OILICHMBAaTh PUCKHM M CBOCBPEMEHHO INMPUHUMATh PEIICHHUS IO HX
CHIDKEHHUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKHA U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX IIPU aHAJIU3€ pPe3yJbTaToOB
JeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTH aJalmTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH  BBICTPAWBATh
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenust B 10 knacce mpenMeTHBIE PE3yNbTaThl Ha YTIIYOJIEHHOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

e TMOHUMATh poOdb (U3UKU B DKOHOMHUYECKOM, TEXHOJOTHUECKOMH,

OKOJIOTUYECKON, COIMAJIBbHOW M JOTHYECKOM cdepax eaTeTbHOCTH



4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUpA,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU H
MPOTHOCTHYECKOW  (PyHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU ¥ TEPMOAWHAMHUKH, POJIb (U3UYECKOW TEOPHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
MpolecCOB (SIBJICHUM): WHEpIHMAIbHAs CcHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepUAIbHASA TOYKA, PABHOYCKOPEHHOE JBUIKCHUE,
CBOOOHOE TmaaeHue, aOCONIOTHO ympyras aedopmanusi, abCOTIOTHO
yIpyroe u adCONIOTHO HEYNIPYToe CTOJIKHOBEHHUS, MOJIETH Ta3a, KUIAKOCTU
U TBEPAOTO (KPUCTALTMYECKOTO) Tela, UIeadbHbIi ra3, TOUeUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPHUUECKOE TOJIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHHMYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBIKECHUS, (POPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOIO
JBIDKCHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEepeMeElIeHUs,
3akoHbl HpIOTOHA, MPUHLMI OTHOCUTENbHOCTH ['anuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIruH, CBSI3b PaOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW JHEPTHH,
YCJIOBUSI paBHOBeCHUs] TBEPJAOro Tejia), MpPU HITOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJibca U
MEXaHUYECKOM IHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHWS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW JHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOUN
AHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBS3b JABJICHUS HACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnNepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIUU B TEIUIOBBIX MPOIECCax), P ATOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;



aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOJIb3YS
OCHOBHBIE TOJIOXKEHHUSI W 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, NPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ NPAKTUYECKU Ba)KHBIE COOTHOIICHHUS: 3aKOHbI Oma i ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTCHUUAIbHASI DSHEPrUs, KUHETUYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUIIbI, LIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, CWjia TSHKECTH, CHJIa YNPYTOCTH, CUJa TPEHHS, MOIIHOCTb,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€il BOMM3M €€ IOBEPXHOCTH,
OHEprus ymnpyroi jgedopmaruu MNpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrUs WJACATHOTO OJHOATOMHOIO rasa, paboTa HACAJIbHOTO rasa,
OTHOCHUTENBbHASA BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOTO
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HaINpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKEHHOro Iapa B
BAKYyME WU B JUAJNEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHUHMAJOB, JJEKTPOJABWXKYIIAas CHJIA, CWlIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUs AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBWXEHHE YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, IIJIaBJICHUE U KPUCTAILTM3alsl, HAIPABICHHOCTh
TeIUIoNnepeaayu, 3JIEKTpU3alns TeJ, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsIKEHHOT O MTPOBOJIHHKA;

MPOBOJAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ Y4ETOM
a0OCOJIFOTHBIX MOTPENTHOCTEN U3MEPEHHUH, JIeJIaTh BBIBOIBI IO pe3ysibTaTaM
WCCIICIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bL: UIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEACHUH HCCIeT0BaHUN
B paMKax yueOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOBaHUSAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh peE3yJlbTaTbl W KOPPEKTHPOBATH METONBl PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpyTrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa N3yUYECHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3NYECKHMMH MpOLEccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3fuyHble crocoObl padboThl ¢ MHGOpMaLKe (PU3NUIEeCKOTro
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE



TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJIYYEHHOM U3 pa3Iu4HbIX HCTOYHUKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJI€KBaTHO OLICHMBATh BKJIAJ KaXJAOrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

NOHUMAaTh pPOJb (U3MKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKOM JESATENIbHOCTM YeJOBEKa W JaJbHEHIIEeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3ndeckoil Teopuu —
NIEKTPOJUHAMUKH, CIIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOMU
bu3uky, poib (puznyecKkoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHUN O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PM3HUECKOW KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MUeckux Tel H
IPOLECCOB  (SBJICHUH): OJHOPOJHOE DJIEKTPUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJI, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUUECKUN MasiTHUK,
UJeaNbHbIA MPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJIHBI, WJEATbHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHMllbl, 00JIaCTH) TNPUMEHUMOCTH (PU3HUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS W 3aKOHBl JJIEKTPOJMHAMUKH U
CHEIUaIbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro  3apsaa, cuwina Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMH, TnpaBwio Jlenma, cBa3p  JDC
CAMOMHIYKIIMM B D3JEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaTbl  CHEIUAJIbHOM  TEOpHUHU
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
dororddexra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIMD
COOTHOILIEHHsI HeompenenéHHocTell ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO U MACCOBOT'O YHCENI U DHEPTUU B SIAEPHBIX PEaKIMIX, 3aKOH
PaIMOAKTUBHOTO pacnaia);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOS CBOOOJHOW YacTHIbl, SHEPrusi M UMIYJIbC (PoToHa,
MacCOBO€ UHCJIIO U 3apsl Alipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIEpCUs, TIOJHOE BHYTPEHHEE OTpaXKEHHUE,
dbortoanexTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
a5iep, ramMMma-usiydeHue sjaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH U300paKEHHE, CO3/ITaBaEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IPOIECCOB,
MPOUCXOJAIIUX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEXKTAIAKTUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU
bu3nueckux BeIUMYMH B BHUAE TIpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JieflaThb  BBIBOJABI 10  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHNUN;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONKCHIBATH METOBI MMOTYUEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBaHMUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJIB30BAHWM MaTEMaTUYECKMX METOAOB pEIICHMs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yibTaTOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leyoB Kypca (U3HKH, a TAaKKe UHTErpaluy 3HAHUN U3 APYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS NS OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TOMCKA, NEepepadOTKM M MpEAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIPETALINU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOIIMXCS 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOATEJIPHOTO  NPHOOPETEHHs HOBBIX 3HAHUW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTath B TpyNIle C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACHPENEATh AesTEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSBIIATH MOTUBALMIO K Oyayiield npohecCUOHATBHON AESITEIbHOCTU 1O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
HanmeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl KontposbHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
1.1 Hayunslit MeTO1 TO3HAHUS TIPUPOJIBI 6 0 0
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JlnHamuka 10 0 0
2.3 CraTuka TBEpIOTO Tena 5 1 0
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 0
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15 1 0
3.2 TepmonnHamuka. TennoBble MalTuHbI 20 1 2
33 ArperaTtHble cocTOsTHUS BeniecTBa. Da3oBbie 14 1 0
nepexoabl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DIEeKTpUYECKOE T0JIe 24 1 0
4.2 [TocTosSIHHBIN NEKTPUYECKUI TOK 24 1 0




4.3 Toku B pa3nu4HBIX cperax 6 0
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51 Du3nYecKuil TPAKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 18




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie  IIpakruyeckue
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoTshI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
1.1 MaruauTtHoe 1mosne 14 0 0
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1 0
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckre KoeOaHus 10 0 0
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15 0 0
2.3 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHBI 10 1 0
24 OnTuka 25 1 0
Hroro mo pazueny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1 0
Htoro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynspHO-BOITHOBOM Ayalln3m 15 0 0
4.2 duznka aTomMa 5 0 0
43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5 0 0

YaCTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 12 0
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtu3zanus 1 0000IIEeHUE TPEIMETHOTO
71 COJIep KaHUs M ONBITA JIEATEILHOCTH, 15 0
' NPUOOPETEHHOTO IPU U3YYCHHUHU Kypca
¢usuku 10 — 11 kimaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHHOYPOYHOE IINTAHUPOBAHHUE

BocnuraTe/ibHasi /1eATEJBHOCTh YYMTeJAsl HAa YpPOKax mo mnpeaMery «Gusuka»
npeanoJiaraer cjeaymwoiiee:

* YCTaHOBJICHHWE JIOBEPHUTEIBbHBIX OTHOIICHUH MEXKIy YYHUTEIEeM M €ro YYCHHKAMH,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO YYalUIUMHUCA TpeOOBaHUH W TPOCHO yuuTens,
NPUBIICUCHUIO HMX BHHUMaHHS K 0OCyKZaeMoil Ha ypoke HWHGOpMAlIWM, AKTUBU3ALMH HX
MO3HABATEJILHOM I€ATEIbHOCTH;

* MOOyX/IeHHEe YYEHHUKOB COOJII0/IaTh HA YPOKE OOLIENPUHSTHIE HOPMbI TIOBECHUS, MpaBuia
oOIIeHnuss €O cTapmuMHu (YYUTEIsIMH) W CBEPCTHUKaMH (y4YE€HHUKaMH), TPUHIUIIBI Y4eOHOU
JUCHUIUIMHBL M CaMOOpraHU3alluy, IpUBJICYCHHE BHUMAHUS K HOPMaM IOBEJIEHUS U MOPAJIbHBIM
LEHHOCTSIM KYJIBTYPBI CTPaH U3y4aeMOro S3bIKa;

* IPUBJICYCHNE BHUMAHHS YIEHUKOB K IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YpOKaxX SBICHHIA,
opraHmsanus ux paboThl C IOJy4yaeMOM Ha YpPOKE COLUMAJIbHO 3HAYMMOW HHpOpManuen —
WHUIIMAPOBAaHUE €€ OOCYX/IEHUS, BHICKAa3bIBAaHUS YUYAIIMMHUCS CBOETO MHEHHUS IO €€ TOBO.Y,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

* HCIIOJIb30BaHME BOCIMTATEIbHBIX BO3MOXKHOCTEH coaep:kaHHsl y4eOHOTo MpeaMera depes
JEMOHCTPALIMIO JETSIM TMPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TMOBEACHHUSA, MPOSIBICHUS
YeNoBEKOIIOOU U A00pOCepACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB Ji UTECHHUS,
3aJa4 A7 pelIeHus, MNPOOJIEMHBIX CUTyalHid [UIsi OOCYXKIACHHsT B KIJAcCe, BOCIHUTAaHUE
TOJIEPAaHTHOTO OTHOUICHHUS K APYrOd KyJIbTYpe U €€ 0COOCHHOCTSIM;

* IPUMEHEHHE HA YPOKE HMHTEPAKTUBHBIX (POPM pabOTHI ydamuxcs:

- WHTEIUICKTYaJbHBIX WIP, CTUMYJIHPYIONUX ITO3HABATEIbHYI0 MOTHBALMIO YYEHUKOB;
IMIAaKTUYECKOTO Tearpa, T/ TONyYeHHBIE Ha YpPOKEe 3HaHUS OOBITPBIBAIOTCS B TeaTPAIBbHBIX
MMOCTaHOBKAX;

- JIUCKYyCCHUH, KOTOpbIE JalOT YYallUMCS BO3MOXKHOCTh IPHOOPECTH ONBIT BEACHUS
KOHCTPYKTHUBHOT'O JTAJIOTa;

- TPYNIOBOI paboThl UM PabOTHI B Mapax, KOTOphIE ydaT 00ydyaromuxcst KOMaHJHOH paboTe
Y B3aUMO/ICHCTBUIO C IPYTUMU JIETHMH,

* BKJIIOYEHHE B YPOK HWIPOBBIX MHPOIEIYp, KOTOPHIE MOMOTAIOT TOJAEPKaTh MOTHBAIIHIO
JeTel K TOTyYeHUI0 3HAHWW, HaJaKUBAHHUIO ITO3UTHBHBIX MEKIMYHOCTHBIX OTHOIIEHHWH B KIIacce,
MIOMOTAIOT YCTAaHOBJICHUIO T0OpOXKeNaTeIbHONH aTMOC(Eepsl BO BpeMst YPOKa;

* THULIMUPOBAHHUE U TOJJIEP’KKA MCCIIEJOBATENIbCKOM JeSITeIbHOCTH 00YYaIOINXCs B PAMKax
peaM3allii WMU WHIUBUAYAJIbHBIX M TPYMIIOBBIX HMCCIEIOBATENbCKUX MPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXHOCTh IMPHOOPECTH HABBIK CAMOCTOSITENIBHOIO PEIICHUS TEOPETHYECKOU
MpoOJIeMbl, HAaBBIK T€HEPUPOBaHUS M O(OPMIICHHS COOCTBEHHBIX HICH, HAaBBIK YBAXUTEIHHOTO
OTHOLICHHUS K YYXHM HAeIM, OQOPMIEHHBIM B paboTax Jpyrux wucciaenoBareneld, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpeN ayAuTOpUeH, apryMEHTUPOBAaHHUS W OTCTaWBaHUS CBOCH TOUYKH
3pEHHS.

OcymecTBisieTcs yepes:
Ha pecuonansnom, MyHUyUnaIbHOM U 8CEPOCCUIICKOM YPOBHE:
e yyacThe B MPEIMETHBIX OJIMMIHManax (OYHBIX M 3a0YHBIX), TPEAMETHBIX KOHKypcax,
HAYYHO-TIPAKTHYECKUX KOH(PEPEHINIX, COPEBHOBAHHUSX.



Ha yposne kopnyca:

CIeLMaIbHO pa3pabOTaHHBIE 3aHATUS — COOBITUHHBIE YPOKH, TOCBSILEHHbIE HCTOPUYECKUM
JataM M COOBITMSIM, OHJIAMH-PKCKYPCHM KOTOpBIE, pacIIUpPSIOT 00pa3oBaTEbHOE
MPOCTPAHCTBO MPEAMETa, BOCIUTHIBAIOT YBAXKEHHE K MUCTOPUYECCKUM JMYHOCTSIM, JIFOJISIM
HaYKH, JIFOOOBb K IMIPEKPACHOMY, K IPUPOJIE, K POAHOMY Kparo;

3HAaKOMCTBO C pPa3IMYHBIMM  JOCTMDKEHUSIMM HayKM W TEXHUKH, OOCYXIEHHE
HKOJIOTUYECKUX MPOOIIEM, UCCIICAOBAHMS U BHECEHUE MPEATIOKESHUN TI0O MUPOYCTPOUCTBY;
IIpoOBe/leHNE Y4eOHBIX (OJUMIMAJbI, 3aHUMATENbHbIE YPOKM M ISITUMHUHYTKH, YPOK -
JieJIoBasi UIpa, YpOK — IyTEIIeCTBUE, YPOK MacTep-KiIacC, YPOK-UCCIIEAOBaHUE U Ip.) U
yueOHO-pa3BIEKATENIbHBIX, CIOPTUBHBIX MepoNnpHuiATUi (KOHKypc-urpa «lIpenmerHslit
KpOoccBOpA», TypHUP «CBOS UTpay, BUKTOPUHBI, TUTEpaTypHasi KOMITO3UIHS, KOHKYPC Ta3eT
U PUCYHKOB, 3KCKYPCHS U JIp.);

UCIOJIb30BaHUE BH3YaJbHBIX 00pa30B (MPEIMETHO-3CTETUYECKOW Cpeabl, HalIsgHas
aruTalys IIKOJBHBIX CTEH/IOB, MPEAMETHOW HANpPaBICHHOCTH, COBMECTHO MPOU3BOAUMBIC
BUJICOPOJIMKHU 10 TEMaM YPOKa);

y4JacTHe MearoroB-npeaMeTHUKoB B CoBeTe NpoQuIaKTHKE IO BOIIPOCAM HEYCIEBAIOIINUX
00y4JaroLIMXCsl C 1eJIbI0 COBMECTHOIO COCTaBJICHMS IUIaHA JIMKBUIALMU aKaJleMHYeCKON
3aJJOJDKEHHOCTH 110 IIpeaMeTaM;

y4acTue neaaroroB-npCIMETHMKOB B POAUTCIILCKUX CO6paHI/I$IX yT-Ie6HbIX OTZ[GJIGHHﬁ.



10 KITACC

KoanvecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnubie IIpakTunyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypes:

1 Oxpana Tpyna B kabunere ¢puszuku. Ousznka — 1 0 0 bubnnorexa [HOK
dbyHIaMeHTallbHas HayKa O IPUPOJIe https://m.edsoo.ru/ff0c32e2

5 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 0 0 bubnuoreka [IOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/ff0c33e6
DKCHEepUMEHT U TeOpHUs B MPOLIEecCce

3 n03Ha11:I/I;I anponLI.pHa6n}(1)OneHHe u 1 0 0 Bubmorexa ITOK

https://m.edsoo.ru/ff0c33e6
IKCIIEPUMEHT B (PU3UKE
bu6mmoreka [JOK

4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUYUH 1 0 0 httos://m.edsoo.ru/ff0c3508

5 AOGCo0THAs M OTHOCUTENbHAS OTPEIIHOCTH 1 0 0
U3MepeHuil pU3nUecKuX BEINYUH
MonenupoBanue B ¢pusnke. Poib n mecto

6 ¢bu3uKky B GOopMUpPOBAHUU COBPEMEHHOM 1 0 0
HAY4YHOI KapTHHBI MUpPa, B IPAKTUYECKOM
NeSITebHOCTH JTro1eH
Mexanudeckoe nBmkeHue. Cucrema orcyera.

7 OTHOCHUTEIBLHOCTh MEXaHUUECKOTO 1 0 0 bu6mmorexa [IOK
nswkenus. [Ipsimas u obpaTHas 3agauu https://m.edsoo0.ru/ff0c3620
MEXaHUKHU

8 Panmyc-BekTop MaTepranbHON TOYKH, €r0 1 0 0 bubmmorexa [OK

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

MPOEKIIMU HA OCH KoopAuHAaT. TpaekTopusi.
ITepememienue. CkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IIPSMOJIMHEMHOTO 1B KECHUS

10

11

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pewenne 3anau

HepaBHOMepHOG JBHKeHHME. MITHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBH)KEHUS C TOCTOSIHHBIM YCKOPEHHUEM

13

CBobOosiHOE MajzieHne. Y cCKopeHue
CBOOOHOTO Ta/IeHNs. 3aBHCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpapuKu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

14

15

16

JIBr>xeHue Tena, OpOIIEeHHOTO MO YIIIOM K
TOPU30HTY

KpHBOJ'IHHCfIHOC JABHIKCHUC. I[BI/I)KGHI/IG IIo

OKPY’KHOCTH. VrioBas u IMHEHas CKOpPOCTh.

ITepuon u yacrora. LleHTpOoCcTpEMUTEIBHOE U
IIOJIHOE YCKOPEHHUE

KonTpoJubnas pabora no teme
"Knnematuka'

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada

17

IlepBsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

HeunepuuanbHble CUCTEMBI OTCYETA

18 Cuna. PaBHozeicTBytomas cuna. Bropoit bubmuorexa [JOK
3akoH HproTona. Macca https://m.edsoo.ru/ff0c3be8
19 B3aumoneiictue ten. Tperuil 3aKoH bubmuoreka [JOK
HeroTona https://m.edsoo.ru/ffOc3be8
20 [Ipunnun cynepno3unuu cuil. Pemenune bubmumorexa [IOK
3a7]a4 Ha IPUMEHEHUE 3aKkOHOB HbproToHa https://m.edsoo.ru/ff0c3be8
3aK0H BCEMHUPHOTO TATOTCHHUS.
21 DKBHUBAJICHTHOCTb IPaBUTAIIMOHHON U bubmmorexa [IOK
N https://m.edsoo.ru/ff0c3d00
WHEPTHOM Macchl
99 Cuna TSKeCTH U yCKOpEeHUE CBOOOHOTO bubnnorexa [HOK
MaJeHus https://m.edsoo.ru/ff0c3d00
JIBokeHHe HEOSCHBIX TE U X
23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3aKkoHbl Keruepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cwita tpenus. [Ipupoaa v BUABI CHUJT TPEHUS.
25 I[BI/DKCII-)II/IG B )KI/IE[K(I))CTI/I U Taze C y‘IéT(E)M bubmmorexa [TOK
https://m.edso0.ru/ff0c3f76
CHUJIbI COIPOTHUBIICHHUSI CPEIbI
26 Hanenue. 'mapocratnueckoe AaBiIeHHE.
Cuiia Apxumena
97 AbcomotHo TBepaoe Teno. [locTynaTenbHoe bubnuoreka [IOK
W BpalaTelbHOE JIBUKEHUE TBEPAOTO TeNa https://m.edsoo.ru/ffOc41a6
98 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAILICHHUS.
IInevo cumbl
CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TspkecTu Tena. Y cioBus

paBHOBECHUSA TBEPAOTO TCJIA. Buast



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

paBHOBeCHs

30 Pemenue 3amau
31 KonTpoJubnasi pabora no reme bubmumorexa [IOK
"Ilunamuka. CraTuka TBepaoro rejaa'" https://m.edsoo.ru/ff0c4b74
HNMnynbec maTepualbHOW TOYKH, CUCTEMBI
32 MaTepuaibHbIX Touek. LleHTp Macc cucteMbl bubnmoreka [JOK
MaTepUalbHBIX TOYEK. Teopema 0 JBUKEHUH https://m.edsoo.ru/ff0c43d6
IIEHTpa Macc
NmMrtyiibe CHITBI 1 I3MEHEHHE UMITYJIbCA Tea.
33 3aK0H COXpaHEHHUs UMITyJIbca. PeakTHBHOE bubmorexa HOK
P Y ) https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
MoMeHT uMITysibca MaTepruaibHONH TOYKH.
34 [IpencraBineHue o COXpaHEHUN MOMEHTA bubmorexa [JOK
P P https://m.edsoo.ru/ff0c43d6
UMITYJIbCA B IICHTPAIBHBIX MOJISIX
35 Pemenue 3amay
PaboTta cuibl Ha MaJIOM M Ha KOHEUHOM
36 nepemenieHun. [ paduueckoe mpeacraBIcHue bubmorexa [IOK
P P p https://m.edsoo.ru/ff0c4502
paboThl cuibl. MOIIHOCT CHJTBI
Kunernueckas sneprus. Teopema 06
37 U3MCHCHUU KMHETHUECKOUW SHEPIHH bubmorexa HOK
N p https://m.edsoo.ru/ff0c4502
MaTepUaTbHOU TOUKH
[ToTeHIMaIbHBIC U HETIOTEHITUATBHBIC CHJIBI.
38 ITorennuanbHast 3Heprus. Bropasg bubmorexa [TOK
prits. P https://m.edsoo.ru/ffOc461a
KOCMHUYECKasi CKOPOCTh
TpeTbst KocMUYecKast CKOpocTh. CBS3b
39 palboThI HEMOTEHIMATIBHBIX CUJI C bubnnoreka [JOK

H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

MEXaHUYECKON IHEPIUn

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

bu6mmoreka [IOK

40 ¥ paBHeHie bepHyIulit A1 HACATLHOIH https://m.edsoo.ru/ff0c3e18
KUJIKOCTH
a1 KonTpoabHas padora no teme "3aKkoHbl
COXpaHeHMsI B MexaHuKe"
Passutne npeacrasiaeHui o npupoe BuGmiorexa LIOK
42 ter1oThl. OcHOBHBIE noJjiokeHust MKT.
https://m.edsoo.ru/ffOc4dc2
Huddysus. bpoyHOBCcKOe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U TBEPABIX
43 TeJI. XapaKkTep ABUKEHHS U B3aUMOJICUCTBUS
YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKyIT (AaTOMOB).
44 KonnuectBo Bemectna. [locrosinHas
ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. [kana
Lenbcus
46 Pemenne 3amau
. bubmuorexa [JOK
47 WneanpHbIil ra3. I'a3oBbIe 3aKOHBI https://m.edsoo.ru/ffocAfde
VpaBuenne MenneneeBa-Knamneiipona. bu6mmoreka [JOK
48
Pemenne 3amau https://m.edsoo.ru/ffOc511e
bu6mmoreka [JOK
49 AoOcomroTHas Temriepatypa. 3akoH JampToHa https://m.edsoo.ru/ffoc51 1e
50 W3ompoueccel B nacaaibHOM rase ¢ bubnuorexa [IOK
MHOCTOSIHHBIM KOJIMUECTBOM BEILIECTBA https://m.edsoo.ru/ff0c570e
51 I'paduueckoe npencraBaeHNE U30MPOIIECCOB:

U30TepMa, U30Xopa, n3odapa



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

52

OcHoBHoe ypaBHuenne MKT

53

54

Penrenue 3amau

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO Cpe/IHEHt
KUHETHYECKOW SHEPruei MmocTynarebHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

O0001eHHE U CUCTEMATU3ALIMS 3HAHUM 110
Teme "OcHoBel MKT"

56

57

58

59

Kounrtpoabnas padora no treme ""OcHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycnoBul 1uist T/ cuctemsl.
Breminue v BHyTpeHHUE TapaMeTPBbI.
[Tapametpsl T/ cuctemsbl Kak cpeaHue
3HAYCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camonpon3sBodnbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mogens naeaabHOro ra3a B TCPMOIANHAMHKE.

Ycnopus MMPUMCHUMOCTU 3TOMN MOAEIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

60

VYpasuenue Menaeneesa-Knamneiipona u
BBIPAKECHHE 11 BHYTPEHHEN SHEPIrUU

61

62

BripaxkeHue 17151 BHyTpeHHEH sHepruu
OJIHOATOMHOTO HJI€aIbHOIO Trasa.
KBa3ucrtarnueckue u HecTaTUYECKHE
MIPOLIECCHI

SJICMGHTapHaH pa60Ta B TCpPMOJAUHAMUKE.



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

Brruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-nuarpamme

Terutonepenaya Kak crocod M3MEHEHUS

bu6mmoreka [IOK

63 BHyTpeHHel >Hepruu TJ1 cucteMsl 0e3
yIp P A https://m.edsoo.ru/ff0c5c36
coBepIIeHHs pabOThI
64 KoHBek1us, TerIonpoBOAHOCTD, U3ITYICHUE
KomnuaectBo Tennorsl. TemioéMKOCTE Tea.
65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH bubnmoreka [JOK
BEIECTBA. Y JIeNIbHAS TEIJIOTA CTOPAHUS https://m.edsoo.ru/ff0c5c36
TOIJINBA
Pacuér xonmyecTBa TEMIOTHI ITPU bubnuorexa [JOK
66
TerIoneperaye https://m.edsoo.ru/ff0c5c36
67 [Tonsitue 06 aguadaTHOM mporecce. [lepBriii bubmuorexa [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/ffOc5efc
KonudecTBO TEIoThl 1 paboTa Kak Mepbl
68 W3MEHEHMS BHyTpeHHEH sHeprun T]] bubmmorexa LOK
yp p https://m.edsoo.ru/ff0c6230
CHCTEMBI
Bropoii 3ak0H TepMOMHAMUKH TSI
69 aBHOBECHBIX Y HEPABHOBECHBIX IIPOIIECCOB bubmorexa HOK
P P p ’ https://m.edsoo.ru/ff0c600a
HeoOpaTuMocTh MpUpOTHBIX MPOIIECCOB
20 ITpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIIMH.
KII,
71 Makcumansnoe 3Hauenue KII/I. [lukn Kapuo
72 Pemenne 3amay
DKOJIOTHYECKHE aCIEKTHI UCIIOIb30BaHU
73 TEIUIOBLIX ABUTrareieil. TemnoBoe
3arpsA3HEHHUE OKPYKAOIIEH CPeJIbl
74 Pemenue 3amau



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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75

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

76

77

78

79

KountpoasHnas padora no reme
"Tepmoaunamuka. TemioBbie MaIIUHbI"

[TapooGpa3oBanre U KOHIEHCAITUSA.
Ucnapenue u kunenue. Y neibHas TEIIOTa
napooOpa3oBaHus

HacpllieHHble 1 HEHACHIIIIEHHBIE TTAPhI.
KauecTBeHHAas 3aBUCMMOCTD IIJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Mapa OT
TEMIEPaTyphl, UX HE3ABUCUMOCTh OT 00bEMa
HACBIIIEHHOT0 Napa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUS OT IABJIEHUS B
JKUJTKOCTH

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIbHAS BIaKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3agau

81

82

TBépnoe teno. Kpucraminueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KpHUCTAJIJIOB

[InaBnenue u Kpucrauin3anus. Y nenbHas
TCIIJIOTA IJIaBJICHU . CY6J'II/IM8.I_II/I$I

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708

83

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Monyins HOura. Ilpenen
ynpyrux aedopmaruii

84

TermoBoe pacupeHne XUAKOCTEN U
TBép)II)IX TECII. AHFapMOHI/ISM TEIIJIOBBIX
KoJie0aHUI YacTHUIl BElleCcTBa



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

[IpeobpazoBanue 3uepruu B (pa3oBbIX

85

nepexoax
bubmuoreka [JOK

86 YpabiieHiie TEMLI0BOro Gaaica https://m.eds00.ru/ff0c6820

87 Pemienue 3anau
[ToBepxHocTHOE HaTshKeHHe. KanuisipHbie

88 sBieHud. [laBieHue noj MCKpUBJICHHON
MOBEPXHOCTHIO KuAKocTU. Dopmyra
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 0

89 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

KonTpoJsbHnasi pabora no reme

90 "ArperaTHble COCTOSTHHSI BellleCTBA.
®a3oBble nepexoabl"
DneKTpu3anus Tei U €€ MpOosiBJICHUSI.

01 DnekTpuueckuii 3apsia. [[Ba Buma bubnuotexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoHUKH, https://m.edsoo.ru/ff0c6bcc
TURIIEKTPUKU U TIOTYTTPOBOJHUKU

92 DIIeMEHTaPHBIN JIEKTPUUECKUM 3apsia. 3aKOH bubnunoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ffOc6bcc

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/ff0c6bcc

94 Pemenne 3amau

95 Onektpuueckoe none. Ero neiictBue Ha bubnmoreka [JOK
SIIEKTPUYECKUE 3aPS]IbI https://m.edso00.ru/ff0c6f00

96 Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS. bubnnorexa [JOK

[Ipo6uslit 3apsa. JInnun HanpsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2

SJICKTPHUYCCKOTI'O ITOJIA. OI[HOpOHHOG
OJICKTPHUICCKOC I10JIE

97

98

99

HOTGHLII/IaJILHOCTB QJICKTPOCTATHUYCCKOI'O
moJrsi. PasHocTh NMOTCHIMAJIOB U HAIIPAKCHUC

HOTGHHI/IaHBHaﬂ OHEPIuA 3apsaa B
OJICKTPOCTATUYCCKOM IIOJIC. HOTCHHI/IEUI
OJICKTPOCTATUYUCCKOI'O ITOJIA

CBs13b HaHpﬂ)KéHHOCTI/I I1OJIsI U Pa3HOCTH
MNOTCHIUAIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I10JIA

100

[IpuHIHI cynepno3uuy JIEKTPUIECKUX
noJieu

101

102

Pemenue 3amau

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOMN cdepsl

103

104

105

[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpHO 3apsHKEHHON
OECKOHEYHOM TIOCKOCTH

ITpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECUS 3apsI0B

I[I/I3J'ICKTpI/IKI/I " TTOJYIIPOBOAHHUKH B
OJICKTPOCTATUYCCKOM II0JIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

106

Konnencarop. D11eKTpOoEMKOCTH
KOHJIeHCaTopa. DIIEKTPOEMKOCTh INIOCKOTO
KOHJIeHCaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

107

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

108

ITocaenoBaTenbHOE COETUHEHNE

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0

KOHJICHCAaTOPOB https://m.edsoo.ru/ff0c74f0

109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa 0

110 Pemenue 3amau 0

111 JIBr>keHUE 3apsiKEHHOW YaCTHULIbI B 0
OJIHOPOJHOM JJIEKTPUIECKOM TI0JIe

112 Pemenue 3amau 0

113 O0o001IeHre U CCTeMAaTH3alus 3HAHUN 110 0
TeMe "DnekTpuyeckoe nosue"

114 KonTpoasHas pa6ora no reme 0
"JuiekTpHYecKoe noJie'
Cuiia Toka. [TocTOsIHHBIN TOK. Y CIOBHS

115 CYIIIECTBOBAHHUSI IOCTOSTHHOTO 0
ANEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue nu 9/1C 0

117 3akoH OMa JJid y4acTKa LEMH. 0
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTh COMTPOTUBIICHUS OJJTHOPOTHOTO

118 MPOBOJIHUKA OT €0 JUIMHBI U MJI0IIA1 0
MOTIEPEYHOT0 CEeUCHUs

119 Y enpHOe COMPOTUBIICHHE BEIIECTBA. 0
Pemenue 3agaa

120 [TocnenoBarenpHOE, MapaieIbHOE, 0
CMEIIaHHOE COSTMHECHHE TIPOBOTHUKOB

121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX 0
neneii. [IpaBuna Kupxroda

122 Pemenne 3amau 0

123 Pabora anexrpuueckoro Toka. 3akoH Jxoyins 0 bubnuorexa [IOK


https://m.edsoo.ru/ff0c74f0

— Jlenna https://m.edsoo.ru/ff0c7838
124 Pemenue 3amau 1 0 0
125 MOIIHOCT IEKTPUUECKOTO TOKa. TermmoBas 1 0 0
MOIIIHOCTD, BBIJICIISIEMast Ha PE3UCTOPe
126 Pemenne 3amau 1 0 0
3J1C 1 BHyTpEeHHEE COIPOTUBICHUE
127 A yIP P 1 0 0
HCTOYHHUKA TOKA
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) 1 0 0 bubnuorexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/ff0c7ae0
129 Pemenue 3amay 1 0 0
130 MOoUHOCTh UCTOYHHUKA TOKA 1 0 0
131 KopoTtkoe 3ambikanne 1 0 0
132 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa 1 0 0
133 Pemrenne 3amau 1 0 0
Pemenue 3amau nmo teme "IlocTOSTHHBII
134 Ao 1 0 0
IIEKTPUUYECKUN TOK
Pemenne 3amau mo treme "I1oCcTOSTHHBIH
135 Aan o 1 0 0
IIEKTPUICCKUI TOK
Pemenue 3amau nmo teme "IlocTOSTHHBII
136 . " 1 0 0
AIIEKTPUICCKHUI TOK
137 O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110 1 0 0
TeMe "[10CTOSHHBIN 2IEKTPUUECKUN TOK"
KonTpoJunnast padora mo reme
138 P 'P 3 1 1 0
"IloCcTOSIHHBIN 3JIeKTPHUYECKU TOK"
DneKTpuuecKas MPOBOAMMOCTh Pa3IUIHBIX
. bubmuorexa [JOK
139 BEIECTB. DJIEKTPUICCKHII TOK B METaJlJIaX. 1 0 0

CBepXmpoBOIUMOCTh

https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c82ba

140

DNEKTPUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL 3JICKTPOIIHN3a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

141

DneKTpuueckuil Tok B razax. [lnazma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

142

DneKTpUYecKUil TOK B BakyyMe. BakyymHble
puOOpbI

143

144

145

DNEKTPUUECKHUI TOK B OTYIPOBOJHUKAX
[TomynpoBOIHUKOBBIE TPUOOPHI

Du3nvecKuii MPAKTUKYM [0 TeMe
"U3mepenne CUJIbI TOKA U HANIPSIKEHNSI B
LeNnH NOCTOSAHHOI0 TOKA NPH MOMOLIHU
AHAJIOTOBBIX ¥ HM(POBBIX
H3MepHUTeJbHbIX IPHOOPOB' WM
"3nakomcTBO ¢ HUdpoBoii JabopaTopuei
1o ¢pusuke. [Ipumepsl usmepenust
(pu3uYecKHX BeJTHYUH NPH MIOMOIIHN
KOMIIbIOTEPHBIX JATYHKOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

146

Du3nyecKuil NPAKTHKYM 110 TeMe
"U3yyeHne HePpABHOMEPHOI'0 IBHKEHUS C
LeJIBIO OIpeesIeHUs] MTHOBEHHOM
ckopoctu"

147

Du3nyecKuil MPAKTUKYM 110 TeMe
"H3MepeHne yCKOpPEeHUs NPHU
NPAMOJIMHEHOM PABHOYCKOPEHHOM

JBHKEHUH M0 HAKJIOHHONM NMJIOCKOCTH'" U

"Uccaenosanue 3aBUCHUMOCTH NYTH OT
BpeMEeHH NMPH PABHOYCKOPEHHOM



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

IBHKeHuH'"

148

149

Du3nyecKuil NPAKTUKYM 110 TeMe
"U3mepeHne yCKOpeHHUs CBOOOHOIO
nagenus" uiau "U3ydyenne 1BUKeHUA
TeJia, OpOIIEHHOT0 TOPU30HTAJIBLHO'"

Du3nyecKuil NPAKTUKYM 110 TeMe
"U3y4yeHue IBHKEHUSA TeJa MO
OKPY>KHOCTH C IOCTOSIHHO¥ 110 MOYJII0
ckopoctbio'" wiam "UcciaenoBanue
3aBHCHMOCTH MEePUOIa OOpaleHust
KOHUY€CKOr0 MasiTHUKA OT €ro
napamMeTpoB"

150

Du3nyecKuil NPAKTUKYM 110 TeMe
"U3MepeHne paBHOAEHCTBYIONIEH CHJIIbI
NPH IBMKEHUH OPYCKA 10 HAKJIOHHOM
miockocTu" wim "IlpoBepka runoressl o
HEe3aBMCHMOCTH BPEMEHH ABHKCHHSA
OpycKa 1o HaKJIOHHOH IVIOCKOCTH Ha
3aJJaHHOE PacCTOsSIHUE OT ero Macchl'

151

152

Du3nyecKuil NPAKTHKYM 110 TeMe
"UccaenoBanue 3aBMCUMOCTH CHJI
YIPYIOCTH, BOSHHMKAIOIIHUX B NPYKUHE U
pe3nHOBOM o0pasue, oT ux negopmanun'
win "M3yyenune NBUKEHUS CHCTEMBbI TeJl,
CBSI3AHHBIX HUTHIO, IEPEKUHYTOMH Yepe3
Jérkui 010K"

Du3nYecKUil NPAKTUKYM 110 TeMe

"U3mepenne ko3¢ puumeHTa TpeHus 1o
BeJIMYHMHE YIJI0BOr0 KO3 PUIHEHTA




153

154

3apucumoctu Frp(N)" naum
"UccaenoBanue IBUKeHUs OPycKa 110
HAKJIOHHOI1 IJIOCKOCTH € NepeMeHHbIM
K03ppuunenTom TpeHus' uiam "U3yyenue
ABHMKEHUS TPy3a HA BaJjly ¢ TpeHuem'

Du3nyecKuil NPAKTUHKYM 110 TeMe
"UccaenoBanue ycJI0BUil paBHOBeCHS
TBEPAOro TeJia, UMEIIEro 0Ch
ppameHus' win "KoHcTpynpoBanue
KPOHIUTEHHOB U Pac4yéT cuJ ynpyrocru'
win "M3yyenue ycToi4MBOCTH TBEPAOIO
TeJ1a, HMEIero miomaab onops"

Du3nyecKuii MPAKTUKYM [0 TeMe
"N3MepeHne HMITYJIbCA TeJIa Mo
TopMO3HOMY yTH" nim ""U3mepenue
CWJIBI TATH, CKOPOCTH MO/IeJIN
3JIEKTPOMOOMJISI M MOIIIHOCTH CHJIBLI TATH"
win "CpaBHeHUe U3MEHEHUS] MMITYJIbCA
TeJia ¢ UMILYJbCOM CHJIbI" MK
"HccaenoBanne COXpaHeHHUs UMITYJIbCA
NPH YNIPYTroM B3auMOACHCTBHN'" WIN
"U3mepeHne KHHETHYECKON YJHEPIUH TeJia
110 TOPMO3HOMY myTH"

155

Du3nyecKuil NPAKTUKYM 110 TeMe
"U3y4yeHne H30TepMHYECKOro mpouecca
(pPexKOMEeHI0BAHO MCIIOJIb30BAHHE
undposoii 1adoparopun)' win
"HN3yyeHune H30XOpPHOro npouecca' uimn
"U3yyeHune u300apHoOro npouecca' uiamn




"IIpoBepka ypaBHeHHsI COCTOSIHUSA"

156

Du3nyecKuil NPAKTUKYM 110 TeMe
"U3mepeHnne yaeabHOH TemaoémMkocTn'"
wiu "UccienoBanne npouecca OCTHIBAHNUS
BemecTBa' win "UccienoBanue
aguadaTHoro npouecca' win "Uzydyenue
B3aMMOCBSI3H JHEPTUH
MEeKMOJIEKYJISPHOr0 B3aUMO/1eiCTBUS U
TeMIepaTypbl KUIIEHUS KUAKOCTel"

157

158

Du3nyecKuil NPAKTUKYM 110 TeMe
"U3yyeHne 3aKOHOMEPHOCTel ucnapeHust
skuakocreil" wian "U3smepenne yaeJbHOU
TeNJIOTHI IJIABJIEHUS JbAa' uin
"U3y4yeHne CBOWCTB HACHILIEHHBIX NAPOB"
uiam ""U3MepeHue adCOIOTHOM BJIAXKHOCTH
BO3/lyXa U OLlEHKAa MaCChl MapoB B
nomeienun'". Usmepenne kodpdumnuenrta
MOBEPXHOCTHOI0 HATSIZKEHUSA

Du3nyecKuil NPAKTUKYM 110 TeMe
""HaOJ1ronenue npespaieHust JHepruu
3apsI>KeHHOT'0 KOHEHCATOPA B JHEPIruI0
u3ay4deHus ceeroanona’ niam "Usydenue
NPOTEeKaAHUs TOKA B LeNH, CoAep Kallei
KoHAeHcaTop' niam "Pacnpenenenne
PA3HOCTH MOTEHUNAIOB (HANIPSI2KEHUS)
NPH MOCJIe10BATEIbHOM COeIHHECHUH
KOH/JIEHCATOPOB"

159

Du3nyecKuii MPAKTHKYM 110 TeMe
"UccenoBaHue CMEIIAHHOI0 COeIMHEHUS




160

161

162

pe3ncTopoB' nian ""U3mepeHnne yaeabHOro
CONPOTHBJIEHNS] IPOBOJHUKOB' MM
"UccyienoBaHue 3aBHCHUMOCTH CHJIBLI TOKA
OT HANIPSIZKEHUS IS JIAMIIbI
HakajuBaHus'"

Du3nyecKuil NPAKTUHKYM 110 TeMe
"HaoO.sironeHue 3j1eKTposm3a’’ win
"U3mepenne 3apsijia 0JHOBAJIEHTHOIO
noHa'" wiam "UccaeroBanue 3aBUCHMOCTH
CONPOTHBJICHUS TEPMOPE3HCTOPA OT
Temmneparypsbl' win "CHsiTHE BOJIbT-
aMIIepHOIl XapaKTepUCTUKHU Anoaa"

PesepBHblii ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"Kunematuka"

PesepBublit ypok. O60011eHuE 1

CHUCTeMaTH3allMsl 3HaHUH 10 TEMe
"Inaamuka"

163

PeseprubIit ypok. O6001IeHNE U
cucreMarusanus 3Hagui mo teme "Craruka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEMaTH3aIus 3HaHUH 110 TeMe ""3aKOHbI
COXpaHEHHUsI B MEXaHUKE"

PesepBHrlit ypok. O6001ICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKON Teopun"

PesepBHslit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHNE 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosHUs BeulecTBa. da3oBbie
nepexonl"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HaHHUH 110 TeMe
"DnexkTpuueckoe mnoie"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O600IICHHE 1
cucTeMatus3anys 3Hagui mo reme "Toku B
pa3JIMYHBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Oxpana Tpyzia B KaOMHETE (PUBHKH.
1 B3aumopeiicTBiue MOCTOSIHHBIX MarHUTOB U 1 0 0
MIPOBOJIHUKOB C TOKOM. MarHuTHOE MOJIe€.
bubnunorexa LIOK
['unore3a Ammepa
_ https://m.edsoo.ru/ff0c9778
BexTop marauTtHoM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosel. JInnun 1 0 0
MarHUTHON WH]TYKITUU
MarsuTHO€ 1noJje NpOBOJHUKA ¢ TOKOM. OnbIT bubmmoreka [JOK
3 1 0 0
Opcrena https://m.edsoo.ru/ff0c98fe
Cuna Ammnepa, e€ HarpaBiIeHHE U MOIYJIb 1 0 0
5 Pemenue 3agau 0 0 bubnunoreka LIOK
6 I[IpruMeHeHHe 3aKoHa AMIIEpa. 0 0 https://m.edsoo.ru/ff0c9acO
1
DNeKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBlICHUE U MOYb.
7 I[BI/I)KGHI/IIDG 3a $DK€HHO§ YaCTHIIBI B ’ 1 0 0 brbmmorexa [TOK
P i https://m.edsoo.ru/ff0c9df4
OJIHOPOJTHOM MarHUTHOM I10JI€
8 Pemrenue 3anau 1 0 0
bubmmoteka IIOK
9 PaGora cunel JlopeHniia 1 0 0
peHI https://m.edsoo.ru/ff0cal50
10 Pemrenne 3agau 1 0 0
MarauTtHoe 1ose B BEeUIeCTBeE.
11 ! 1 0 0
deppoMarHeTHKH, IMapa- U JHaMardeTHKH
12 OcHoBHbIE CBOCTBA (heppOMArHEeTUKOB. 1 0 0 bubnuotexa [JOK

[Tpumenenue peppoMarHeTHKOB

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cab82

13 Pemenue 3amay mo reme "Maraurtsoe 1oie"” 0 0
14 Pemenue 3amad o reme "MarautHoe mnoJe" 0 0
15 SIBnenue BHCKTpOMaFHI/ITHf)ﬁ WHIYKIUU. 1 0 0 bubmmoreka [JOK
[ToTok BekTOpa MAarHUTHON MHIYKLIMH https://m.edsoo.ru/ff0cal50
16 DAL winykim 1 0 0 ﬁgfsﬁféifﬁﬁfm:aeoo
17 3aKO0H AJEKTPOMArHUTHOW WHYKIIHH 1 0 0
Qapanes
18 Buxpesoe anexkrpuueckoe nojie. Toku @yko 1 0 0
19 O/JIC uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1 0 0
20 Pemenwue 3amau 1 0 0
21 [IpaBuio Jlenma 1 0 0
99 NunykTtuBHOCTH. KaTymka MHIYKTHBHOCTH B 1 0 0
I[EMH TIOCTOSTHHOTO TOKA
93 Asnenue camonnaykuuu. IC 1 0 0
CaMOUHYKIIHH
24 DHeprus MarHATHOTO TIOJISl KATYITKHA C TOKOM. 1 0 0
DNEeKTPOMarHuTHOE MOJIe
25 Pemenwue 3amau 1 0 0
26 O06o00611eHre U cucTeMaTu3alus 3HaHu# 110 1 0 0
Teme "DnekTpoarnHamMuka"
97 KonrtpoabHnas pabora no reme 1 1 0 bubmmnoreka HOK
"JnekTpoanHaMuKa' https://m.edsoo.ru/ffOcad58
28 Konebarenpuas cucrema. CBOOOIHEIC 1 0 0 bubnunorexa LIOK
KoJniebanus1. ['apMoHnYecKre KoaeOaHus https://m.edsoo.ru/ff0caf06
29 KunemaTnyeckoe u TMHAMHUYECKOE OMKMCAaHUE 1 0 0 but6mmorekxa [IOK
K0J1€0aTeNbHBIX IBUKEHUI https://m.edsoo.ru/ffOcb820
DHepreTuveckoe onucanne. BeiBos
30 JTUHAMAYECKOTO OMMCAHUS TAPMOHHYECKUX 1 0 0

KoJIeOaHUH U3 BX OHEPIrCTUYCCKOTO U



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KHHEMAaTHYCCKOI'O OITMCaHHuA

. bubnmotex K
31 Awmrmutyna u $asza konebaHmii Ommorexa [10
https://m.edsoo.ru/ff0ch820
[lepuon u yacrora konebanuid. [lepuon
MaJIbIX CBOOOTHBIX KOJIeOaHUI Eus OK
HOJINOTEK
32 MareMmaruudeckoro mastHuka. [lepuos exa 11
. https://m.edsoo.ru/ffOcbb86
CBOOOIHBIX KOJIEOaHUN TPY>KMHHOTO
MasiTHUKa
33 3aryxaromue Konebanus. BeiHYXIeHHBIC bubnmnoreka HOK
kosiebanus. Pezonanc https://m.edsoo.ru/ff0cbb86
34 ABTOKOIIE0aHUS
35 Pemenue 3amaq
36 Ypok-koHpepennus "Mexannyeckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTPYMEHTaXx"
37 O0600611eHre U cucTeMaTu3alus 3HaHUu#| 10
teMe "MexaHunueckue KoneoaHus"
38 DNeKTpOMarHuTHBIE KOJICOaHusI.
KonebaTtenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTY b Bub OK
. noIMoTeKa
39 3apsija KOHJIEHCATOpa ¢ aMIUTUTYION CHITBI 1
TOKa B KONIEGATENEHOM KOHTYPE https://m.edsoo.ru/ffOch9c4
40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTbHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxaroIine IeKTPOMArHUTHBIC KOJIeOaHusI.
bu6mmoteka IIOK
41 BrIHYX1I€HHBIE 2IIEKTPOMATHUTHBIE
ConeBans https://m.edsoo.ru/ffOcbb86
42 [Tepemennsblii Tok. Pe3uctop u KoHaeHCATOp B
IIEMH TIEPEMEHHOTO TOKa
43 Karymika "HIyKTHBHOCTH B IIEMTH

NEPEMECHHOT'O TOKa



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

3akoH OMa Jy1s SIEKTPUUYECKOM 1enu

44
MePEMEHHOTO TOKa
MOImHOCTS IEPEMEHHOT0O TOKA.
45 AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUCHHE bubmmorexa LIOK
https://m.edsoo.ru/ffOchd34
CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3oHaHC B 351eKTpUYECKOl 1enH bubmmorexa [IOK
https://m.edsoo.ru/ffOchd34
47 Pemenue 3anau
Wneanbusiif Tpanchopmarop. [IponsBoactBo
48 nej:)ezlaqa u H(I))Tpe((iljiell)me 3§eKT§quCK§ﬁ“ , bubmmorexa [JOK
https://m.edsoo.ru/ff0cc324
SHEPTHH
DKOJOTUYECKHE PUCKHU TIPU TTPOU3BOJICTBE
49 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJICKTPOIHEPTUH B TIOBCEAHEBHOM KM3HU
50 Pemenwue 3amau
51 Pewenue 3amau
59 O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
TeMe "DIeKTpoMarHuTHbIe KojebaHus"
53 MexaHnyeckue BOJIHBI. XapaKTepUCTUKHI bubnnorexa [JOK
MEXaHUYECKHX BOJIH https://m.edsoo.ru/ffOccab4
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
https://m.edsoo.ru/ffOccab4
bubnnorexa [JOK
= 3BYK. XapakTepHCTHIH 3ByKa httpSZ//m.edSO(])_.[ru/ffOCCCOC
56 Wudpassyk u ynprpa3syk. LllymoBoe bubmuorexa [IOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo.ru/ff0cccOc
57 Pemenue 3amau
58 DOneKTpoMarHuTHbIE BOJIHBL. U3mydeHune bubnmnorexa [JOK
3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
59 DHeprus AIEeKTPOMarHuTHBIX BoiH. CBOMCTBa


https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

SJICKTPOMAarduTHBIX BOJIH

60

61

62

[ITxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2IEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHIKIIBI PaIMOCBS3U U TEIICBUICHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl

KonTposbHasi padora no reme
"KoJsie0aHus 1 BOJIHbI'"

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

63

64

65

Caert. 3aKOH NPSIMOJIMHENHOTO
pacIpocTpaHEeHUs CBETa

Pemienue 3a1a4 Ha IPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOIO paclpoCTpaHEHUsI CBETa

Otpaxenue cBera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

66

[Ipemomitenne cBeTa. AGCOIIOTHBIN U
OTHOCUTEIBHBIN MOKa3aTes b MPEIIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenpHBINA Yol TOJTHOTO BHYTPEHHETO
OTpaKeHHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd7{6

67

68

69

Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
OTpaXeHUS U MIPEIOMIICHUS CBETa

Xox ntydei B mpusMe. Jlucnepeus cBera.
CnoxHbIl coctaB 6emoro csera. [[Bet

JIuH3EL. CDOI(YCHOC PacCTOSAHUEC U ONITHYCCKAA
CuJia TUH3bI

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcd67a

but6mmorexa [IOK
https://m.edsoo.ru/ffOcddle

70

71

[TocTpoenue n3o0pakeH B IMH3AX U UX
cucTtemax. YBEJIUYEHUE JINH3bI

Pemenue 3aga4d Ha OCTPOCHUC
H306p8.)KCHPII>i, IoJIy4a€MbIX € ITIOMOIIBIO



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JINH3

72

73

I'ma3 xkak onTu4deckas cucTtema

Pemenue 3agau. [Ipenensr npuMeHUMOCTH
T€OMETPUUYECKON ONTHKHU

74
75

CKOpOCTb CBC€TAa U MCTOJIbI €€ U3MCPCHUS

Hucnepcus cBera

76

77

78

WuTepdepennus ceera

KorepeHTHble HICTOUHUKH. Y CIIOBUS
HaOII0JICHNSI MAKCUMYMOB 1 MUHUMYMOB

Pemenue 3agau

79
80

[Tpumenenne uHTEpHEpEeHIINN

Judpakuus cBeTa

81

82

Hudpakimonnas pemeéTka. Y cioBue
HaOJIOICHNUS TJIABHBIX MAKCHMYMOB

Pemenue 3agau

bub6nmoreka [IOK
https://m.edsoo.ru/ffOced22

83

[TonepeunocTh cBETOBBIX BOJH. [lonspuzanus
cBeTa

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

84
85

Pemenue 3agau

CBeTOBBIE ABJICHHS B IPUPOJIE

86

87

88

89

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "Onruka"

KonTtpouabsnasi padora no teme «Onruka»

FpaHI/II_HJI NMPUMCHUMOCTHU KJIaCCHUYECKOM
MCXaHHUKH. 3aKOHBI QJICKTPOAUHAMUKHU U
MMPUHIHUIT OTHOCUTCIIBHOCTHU

[Toctynatel cnenralbHON TEOPUHU
OTHOCHUTEJIHLHOCTH

bubnmorexa LIOK
https://m.edsoo.ru/ffOcf6f0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcf862

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

90

[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

[TpeobpazoBanus Jlopenma. Ycnosue
MpUYUHHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAaIIeHHE TMHbI

DHeprus U UMIYJIbC PEISITUBUCTCKON

bubnunoreka LIOK

o YaCTHLIbI https://m.edsoo.ru/ffOcfc68
92 CBsi3b MaccChl C SHEPTUEH U UMITYJIHCOM
PENATUBUCTCKON YaCTUIIBI. DHEPTHSI TOKOS
93 PaBHOBECHOE TEIIIOBOE M3TyUYCHUE
94 3akon cMenicHusi Buna
bubnnoreka [JOK
95 I'umore3a M. [1nanka o kBanTax. @OTOHBI https://m.e dSO(])_.Iru ff0cfels
bubnnorexa [JOK
% DHCPIILA H HMIIYIEC (OTORa https://m.edsogru/ffOcﬁc4
97 ®otordpdext. Onbiter A. I'. Cronerosa. bubnuorexa [IOK
3akonbl poTodddekra https://m.edsoo.ru/ff0d015e
08 Ypasuenue DitHinTeitna s Gpotosddexra. bubmmoreka [JOK
"Kpacnas rpanuna” pororpdexra https://m.edsoo.ru/ff0d015e
bubmmnoreka HOK
99 JlaBnenue ceera. OnwiThl [1. H. JIeOeneBa https://m.e dSO(]_')_.[ru 1100486
100 BoiHOBEIE CBOMCTBA YaCTHII
Bonnsl ne bpoiins. {nvuna BoaHsl 1e bpoiins
101 H(;))J;Me);l)il 56(;1a2THJ:J[1JI)KaiH:;uHH e bubmmorexa [JOK
. https://m.edsoo.ru/ff0d0ca8
JBUKYIICHCS YaCTHIIBI
102 KopnyckynspHO-BOITHOBOM Ayalln3m
103 Judpakius 3IeKTpOHOB Ha KPUCTAIIAX
Crenuduka u3sMepeHuit B MUKPOMUDPE.
104 CooTHoIIeHUs HEOTIPEACTEHHOCTEN
I'eitzenbepra
105 Pemenue rpaduyeckux 3anau



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0ca8

106

Pemenue pacy€THpIx 3a1a4

KonTtpouabnasi padéora no remam: "OCHOBBI

107 CTO", "KopnycKy/asipHO-BOJHOBOM
ayaausm'
108 OnbITHI IO UCCIEAOBAHUIO CTPOCHUS aTOMA. bubnmnoreka HOK
[Tnanerapnas monens atroma Pesepdopaa https://m.edsoo.ru/ff0d091a
bubnunoreka LIOK
109 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
110 Bunsl cnexktpoB. CriekTp ypOBHEM 3HEpruu bubmmoreka [JOK
aToMa BOJIOpoOJia https://m.edsoo.ru/ff0dOafa
111 CrioHTaHHOE U BBIHYKJECHHOE U3TyUCHHE Bbu6moreka [JOK
cBETa https://m.edsoo.ru/ff0d0fd2
112 Jlazep
Hyxnonnas monens spa [ eitzenoepra-
113 NBaneHko. 3apsia 1 MaccoBOE YUCIIO sIApA.
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa
114 MOHU3HPYIOLIETO U3JIy4eHus. BiausHue bubmmnoreka HOK
PaavOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI. https://m.edsoo.ru/ff0d1356
Jo3umerpus
DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie
cuibl. Jlegekt Maccrl siapa. SnepHbie
115 peakuuu. Snepusie peaktopsl. [Ipodiemsl bubmuoreka [IOK
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A. https://m.edso00.ru/ff0d1356
DKOJIOTMYECKHUE aCHEKThI Pa3BUTHUS SIIE€PHOM
SHEPTEeTUKU
MeToapl perucTpaiuy 1 UCCIeI0BaHUS
aJIeMEHTapHBIX YacTull. OyHTaMEeHTAIbHbBIC
116 B3auMoOieiicTBUsA. baprnoHbl, Me30HBI U

JICTITOHEI. HpCI[CTaBJ'ICHI/IC 0 CTaHHapTHOﬁ
MOICIIN. KBapK-TJIIOOHHaSI MOZCIIb aIPpOHOB



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

117

®usuka 3a npeaenamMu CTaHIapTHOW MOJIEIH.
TémHas matepus v TEMHas SHEPTHUsL.
EnuncTBO DM3MYecKOil KapTHHBI MUpa

118

Oransel pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUU

119

120

121

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
0OBSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKIX
HCCIICIOBAHNH

CoBpeMEHHBIC ONITUYECKHE TEJICCKOIIBI,
pannoTenecKonbl, BHEaTMOChepHas
aCTPOHOMUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKHE
3BE3/IbI, IJIAHETHI, UX BUIMMOE IBIIKEHUE

122

Comnneunas cucrema. Comnnite. Conneunas
AKTHUBHOCTB. I/ICTO‘IHI/IK 3HepFI/II/I COJIHIIa nu
3BE3]T

123

124

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTHKU.
Jlnarpamma "creKTpajbHBIM Kjlacc —
CBETHUMOCTB"

3BC3I[LI IJIaBHOM IIOCIEA0BATEIbHOCTH

125

Buyrtpennee ctpoenue 38&31. CoOBpeMEHHbBIE
MPEACTABICHUS O MIPOUCXOKICHUU U
spoaronuu CoJiHIIA U 3BE3]1. DTaIThl ;KU3HHU
3BE3]

126

127

128

Mneunsiii [1yte — Hama ['anaktuka. Tunsl
rajJlakTukK. YEpHBIE ABIPBI B /Ipax rajJakTHK

Bcenennas. Pacmmpenne Beenennoil. 3akoH
Xab6mna. Teopus bonbiioro B3peiBa.
PenukToBoe n3nydenue

MacurraGHast ctpykTypa Beenennoil.




MerTtaranakTtuka

129

130

131

Hepemménnsie npobiaeMbl aCTpOHOMUHU

Du3uYeCKHl MPAKTUKYM 110 Teme
"UccaenoBanue MArHUTHOI'O MOJISA
NMOCTOSTHHBIX MATHUTOB' HJIN
"UccuaenoBanue CBOMCTB
¢eppomarneruxos' niam "HUcciaenosanmne
AeHCTBHSA MOCTOSIHHOTO MATHUTA HA PAMKY
¢ TokoM"

du3nyeckuii MPAKTUKYM 110 TeMe
"U3mepenune cuiibl AMmepa' uiam
"N3y4yeHue 3aBUCMMOCTH CHJIbI AMIIepa oT
cuiIbl Toka" win "Onpenenenne
MArHUTHOI MHAYKIMU HA OCHOBE
u3MepeHust CWJIbl AMmnepa'

132

Ddu3nyeckuii MPAKTUKYM 110 TeMe
"UccaenoBaHue siBJIeHUS
3J1eKTPOMATHUTHONH MHAYKIUK' WM
"OnpenejieHue MHAYKIIUH BUXPEBOI0
MATrHUTHOIO moJs"

133

134

135

PDu3nyecKHil MPAKTUKYM 110 TeMe
"UccaenoBanue siBJIeHU CAMOMHIYKIHHU'"
wim ""Coopka Mojies U 31eKTPOMATHUTHOI O
reseparopa'

PDu3nyecKuil MPAKTUKYM 110 TeMe
"U3mepeHne nepuoaa cBOOOIHBIX
KO0JIeOaHM HUTHHOIO U NPYKUHHOIO
MasiTHUKOB'"'

Pu3nyecKuil MPAKTUKYM 110 TeMe
"IIpeoOpa3oBaHue JHEPrUH B PYKMHHOM
MasiTHuKe'




136

137

Du3uYeCKHl MPAKTUKYM 110 TeMe
"UcciienoBanue nepeMeHHOr0 TOKa yepes
10CJ1e/10BaTe/]bHO COeJUHEHHBbIE
KOHJ/IEHCATOP, KATYHIKY U pe3ucTop' nim
"UccaenoBanue padoTbl HCTOYHHUKOB
CBeTa B LleNH NepeMeHHOoro Toka'"

Du3uYeCKHl MPAKTUKYM 110 TeMme
"U3y4yeHnne mapaMeTpoB 3BYKOBOIi BOJIHbI'"

138

PDu3nyecKuil MPAKTHKYM 110 TeMe
"N3mepeHne noxkasareJisi Npej1oMJIeHUs
crekja' uiam "Ilosryyenue nzodpaxkenus B
CHCTEeMeE M3 IJIOCKOI0 3epKaJia v JUH3bI"

139

PDu3nyecKuil MPAKTUKYM 110 Teme
"UccaenoBanue 3aBUCUMOCTH (POKYCHOTO
PACCTOSIHHA OT BellecTBa (Ha mpuMmepe
JKUAKUX JuH3)" win "U3mepenne
(poxycHOro paccTosiHus pacceMBaKOIIUX
JuH3"

140

PDu3nyecKkuil MPAKTUKYM 110 Teme
"Habmonenue 1uppakumu,
HHTepdepeHNH U MOIAPU3aNuu cBera'

141

PDu3nyecKuil MPAKTUKYM 110 Teme
"OnpenesieHue HMIYJIbCA U JHEPTUH
PeJSATUBMCTCKHUX YacTHll (110
(¢ororpadusM TpexoB 3apsKeHHBIX
YacTULl B MATHUTHOM moJie)"

142

PDu3nyecKkuil MPaAKTUKYM 110 Teme
"U3mepenne nocrosinHoi Iliianka na
OCHOBe uccJjegoBanus poroddgdexra’ nin
"HUccaenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepe3 CBETOAMO/I OT HanpsizKeHus "




143

Du3uYeCKHl MPAKTUKYM 110 TeMe
"UccienoBaHue ClieKTpa pa3pesKeHHOro
aTOMapHOIo BOJ0OPOJa M U3MepeHune
nocrosinHou Pugdepra'

144

PDu3nyecKuil MPAKTUKYM 110 TeMe
"UccaenoBanue paanoakTUBHOro goHa ¢
HCII0JIb30BAHUEM J03UMeTpa" HiIu
"U3y4yeHnne nmorsaomeHnsi 0eTa-4acTuil
aaroMuHueMm"

145

Pu3nyecKuil MPAKTHKYM 110 TeMe
"Ha0JroaeHus 3BE31HOr0 Heda
HEBOOPYKEHHBIM IJ1a30M C
HCIIO0JIb30BAHHEM KOMIBIOTEPHbIX
NPHJIOKEHUH JIs1 ONIpeeIeHUs
M0J10’KeHUs1 HeOeCHbIX 00beKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHbIE CO3Be3/H
CeBepHOro noJiyliapusi M sipkue 38é3apl"
wmm ""Habmnonenus B Teneckon JIyHsl,
IUIAHET, TYMAHHOCTEH M 3BE3AHBIX
CKOIJIeHui"

146

O06o01enye u cucTeMaTH3anys 3HaHui. Poin
(bU3UKH U ACTPOHOMUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOM
cdepax IeAaTenTbHOCTH YeI0OBEKa

147

148

O0001IeHre 1 cucreMaTu3anus 3Haunii. Pois
1 MecTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O6o00u1ienne u cucteMaTu3anys 3Hanuil. Posp
¢uznveckoii Teopun B HopMupoOBaHUH
Mpe/ICTaBICHUI 0 PU3NYECKON KapTUHE MUPAa,
MecTO (PU3NUECKON KapTHUHBI MUpa B 001IEM
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX




MPEJICTaBICHUN O IPUPOJIE

O0001IeHYE ¥ cUCTEMATU3alU 3HAHUI 1O

149 |
TeMe "Kunemaruka"

150 O0001IeHrEe ¥ cUCTeEMAaTH3als 3HAHUN 110
Teme "Kunemarnka"

151 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Jlunamuka"

152 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teme "Craruka TBepAoro tena'

153 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMe "3aKOHbI COXpaHEHHS B MeXaHUKe"
O06o0011IeHrEe U CHCTEMATH3aLKs 3HAHU 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

155 O06o00111IeHrEe U CHCTEMATHU3aLMs 3HAHUI 110

teme "Tepmoaunamuka. TemioBbie MamHb"

O06o01ieHre 1 cucTeMaTu3alys 3HaHuH 10
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBbIe nIEpexoab"

O00011eHYEe ¥ cUCTEMAaTH3alUs 3HAHUI 11O

157 TeMe "OIeKTpudeckoe nose"

158 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
teMe "[locTosHHBIHN 2neKTpuyecKuil ToK"

159 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teMe "Toku B pa3inyHbIX cpepax”

160 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
TeMe "MarautHoe noJje"
PeseprubIil ypok. O60061eHIE 1

161 cHCTEMaTH3aInsI 3HaHUH T10 TeMe

"JeKTpoMarHuTHast HHAYKIHAS"
VK




162

PesepBubIil ypok. O60061IeHIE 1
CHUCTEMATH3AINA 3HAHUH 10 TEME
"Mexannyeckue Koiaeoanus"

163

PesepBHelit ypok. O000IICHHE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"DJIeKTpOMarHuTHHIE KoeOanus"

164

PezepBHblit ypok. O6001eHNE 1
cHCTEeMaTHU3alus 3HaHHU 110 TeMe
"MexaHUUYeCKue U 3JEKTPOMAarHUTHBIE
BOJIHBI"

165

166

PesepBHrlit ypok. O60011eH1E 1
cucTeMaTu3anus 3Hanui no teme "Ontuka"

PesepBHrlit ypok. O60011eH1Ee 1

cucTeMatu3anus 3HaHUH 1Mo TeMe "OCHOBEI
CcTO"

167

PesepBHeIil ypok. O000IICHHE 1
cUCTEeMaTH3alysl 3HaHUH 110 TeMe
"KopnycKymnsipHO-BOJIHOBOM AyaIn3m"

168

PesepubIiil ypok. O6006111eHIE 1
cUCTEMAaTH3ansI 3HaHuH 110 Teme "dusuka
aroma"

169

170

PesepBHelIit ypok. O60011IeHNE 1
cUCTEMAaTH3ansI 3HaHUH 110 Teme "dusuka
ATOMHOTO sI/Ipa U JIEMEHTapHBIX YacTull"

PesepBHelitl ypok. O6001IeHNE 1

cucTEMAaTH3AallNs 3HAHUM 10 TeMe ""DIIEMEHTHI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16




YYEBHO-METOJIMYECKOE  OBECIEYEHUE  OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1.

Ousuka. 10 xmace: yued. s obmeoOpa3oBar. opranu3aiuii : 0a30BbIiA U yrayo .
ypoBau / I'.fI. Mskumes, b.b. byxosueB, H.H. Cotckuii; moxy pen. H.A.
[TapdenTtbeBoii.- 8-¢ nza.-M.: [IpocBenieHue.

®usmka. 11 kmacc: yue6. [l obmieobpazoBar. opranuzaiuii : 6a30BbId U yriayo .
ypoBau / I'.fI. Mskume, b.b. BbyxoBueB, B.M. Yapyrun; mom pen. H.A.
[TapdenTreBoii.- 10-e uza.-M.: I[IpocBerienue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

No ok w

©o

COopuuk 3amad mo ¢usuke a1 9-11 kmaccoB 00meoOpa3oBaTeIbHBIX
yupexaenuii, / Crenanosa I'. H. cocraBurens, -M, IlpocBenienue.
Kontponbnbeie padotsl 1o ¢usuke 10-11 xmaccer / Mapon A.E., Mapon E.A.,- M,
[Ipocgemienue.
COopHUK KOHTPOJIBHBIX 3aaanuil o pusuke / [lonbennukosa U.U.- NxkeBck.
Tecthl. @usuka. OenepanbHbId IEHTP TECTUPOBAHUS.
COopnuk 3anay no ¢usuke, / PeimkeBuy A.IL -M, Ipoda.
®wusuka. CripaBounsie Matepuainsl / Kabapaua O.D.-M, I[Ipocsemienue.
Owusuka. [lIkonpHBI mWuTOCTpUpOBaHHBIN cripaBouHUK. /Kokmaa A.B . TlepeBon c
anrymiickor. — POCMOBH.
. 3naere i BoI pusuky? /Ilepensman S.1- JJomoaenoso.
®duswmka, 10 kimace/ Kacesinos B.A., - M., [IpocBenieHue.

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH

UHTEPHET
1. Enunas xoyekuuss IUQPPOBBIX 00pa3oBaTENbHBIX pecypcoB. — Pexum nocryna:
http://school-collection.edu.ru
2. Kny6 mns yuwreneit Qpu3uku, ydammxcs 7-9 KiaccoB W HX poauTened — Pexum

noctyna: http://www.fizika.ru
SIKnacc.- Pexxum noctyma: https://www.yaklass.ru/

. Poccuiickas anextponHas mikona. — Pexxum nmoctyma https://resh.edu.ru

doxcdopa. — Pexxum moctyma https://foxford.ru/


http://school-collection.edu.ru/
http://www.fizika.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://foxford.ru/
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