MHUHHUCTEPCTBO IPOCBEIIEHUSI POCCUMCKOM ®EJEPALIUN
MunucrepcTBo 00pa3oBaHusi M HAYKH
YamypTtekoii Pecny6ukm
AIMHHHCTPaLHsI MyHHIMIIAILHOT0 00pa3oBaHHUs
"MynuumunaabHbii okpyr Urpunckuii paiion"

MBOY Urpunckas COIII Nel

PACCMOTPEHO

Pyxosoaurens LIMO

oM Ceasd
0
Txauesa E.B.

1 ot «29» aBrycra 2024 r.

JOKYMEHT NOLMMCAH
SMEKTPOHHOW NOANKUCHIO

Ceprispuiar: 00F) 77C3 AFCAS22D S7AB 2112 AB92 ASER 96
Bnagenely; MYHHLIMA/IBHOE BIO/BRETHOE
OBLUEOEPA3OBATENLHOE YUPEHIEHUE Urpunckan cpepsa

ofiuge ol pazoBareLHad WKona Nel

AedcTeMrenen: ¢18.09.2024 po 12.12.2025

PABOYASI TIPOTPAMMA
(ID 4785174)

yueOHoro npeamera «@usuka. Yriay0aéHHbIA yPOBEHb)

utst ooydarommxcs 10 — 11 xkmaccon

n. Urpa 2024



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKEe Ha YpOBHE CpenHero obmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHWUM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 0O0pa3oBarenpHOl mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeil mporpaMMbl BocnuTanus W KoHmenmun
npenojaBanus yueobnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3aUIX
Poccuiickoit ~ ®enepanuu,  peaqu3yIOINIMX  OCHOBHBIE  00pa30oBaTelIbHbBIC
IPOTrpaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IENIOB
y4eOHOTO TpeaMera ¢ y4ETOM MEXKMIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0y4YaroIIMXCA.
[Iporpamma mo ¢usuke ma€r mOpencTaBieHUE O LEAX, COAEpPNKaHUHU, OOIen
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMU
yaeOHoTOo Tipeamera « Pu3nkay Ha yriyOoJIEHHOM ypOBHE.

N3yuenue kypca ¢Guzukd yriayOaEHHOTO YpOBHS IO3BOJIET pPEaTM30BaTh
3aJ1a4yi MPO(PECCUOHATILHON OpUEHTAIlMK, HAIIPaBICHO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HWHTEJJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JarommMcsi, KOTOphIE HEOOXOMWMBI IS TPOJODKEHHS 0oOpa3oBaHUS B
OpraHu3anuax MnpodecCHOHATLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CIEUATIBHOCTSIM.

B nporpaMmme 1m0 (Qu3Mke ONpenenstoTcs IUIAHUPYEMBbIE pPE3yJIbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriayOnéHHoM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3padOTKM TpeOOBaHMA K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXCs, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero ooOpa3oBaHus Ha
yIITyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/I.

[Tporpamma o (pu3mKe BKIIOYACT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yTriIyOonéHHOM
YPOBHE, B TOM YHCJIE IPEAMETHbBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUs;

coziep>kanue yueoHoro npeamera «Ousuka» no rogam o0ydeHus.

[Iporpamma 1o (¢uU3UKE HMEET MPUMEPHBIM XapakTep M MOXKET ObITh
UCII0JIb30BaHA YUUTEIAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX POrpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUCCKYIO WHUIIMATHBY YUYUTEIICH U
NPEAOCTABISIET BO3MOXKHOCTH ISl pealiu3aldyd  Pa3JIMYHbIX METOIUYECKHUX
MOJXO/I0OB K TMpernojiaBaHuio (U3uMku Ha YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coxXpaHeHHs 0043aTeNIbHON YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY
3HaHUi 00 okpy:xatoieM Mupe. LIIkonbHbIN Kypc (U3UKHA — CUCTEMOOOPA3YIOIIHA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusndeckoit reorpadueid u actpoHoMmen. Mcmonap30BaHME W AKTUBHOE
NpuMeHEeHUEe (U3MYECKUX 3HAHUM OMNpENeNnuI0 XapakTep UM OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIy4eHHs] HOBBIX MATE€pUAJIOB C 3a/JlaHHBIMU CBoOMcTBamMu. M3yueHue
(Gu3MKK BHOCUT OCHOBHOM BKJal B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydaromerocsi, B GOpMHUPOBAHWE YMEHUN MPUMEHSATh HAyYHBIN
METO/I IO3HAHMSI IPY BHITIOJITHEHUH UMM YICOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CpeHEro o0Iero oopa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIe MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM Kypce SIBISETCS JOTHYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3leioB (DM3UKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepual Kypca (HU3UKU
oObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIgeTcCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoesn npuxnaonon nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpeanosaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKHUX
MPWIOKEHUN H3YYEHHBIX TEOpuil W 3aKoHOB. [Ipum »TOM paccMaTpuBarOTCs Ha
YpPOBHE OOIIMX MPEICTABICHUNH U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKMM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
po0IeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue cojiepKaHus MPOTPaMMbI 10 (PU3UKE JOJKHO OBITh MOCTPOCHO HA
MPUHIUNAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. Jimsa ¢usuku peanuzanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSITEIbHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa yudeOHoro mpouecca. [ns yrayOnéHHOro
YPOBHS — OTO CHCTEMa CAMOCTOSITEIBHOTO YYEHHUYECKOrO0 OSKCIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIE YYCHUYECKHE OTBITHI TMPH HM3YYCHHH HOBOTO
MaTtepuaa, JabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3anuu (U3MUECKOrOo TMpakTUKyma. B mepBom ciydae
MPaKTUKYM MpoBoAuTcs 160 B KoHie 10 m 11 kmaccoB, aub0 mocsie nepBoro u
BTOPOrO TOJYrOAUd B KaXJIOM M3 3THUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3yueHusi pazaena (temsl). Ilpu 3Tom mox pabGoramu
MPAKTUKyMa TTOHUMAETCS CaMOCTOSITEIHHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHYECKOro JKCIEPUMEHTa,
7a00paTOPHBIX pabOT W MPaKTHKyMma IPEACTaBIICHA €AMHBIM TepedHeM. Bwioop
TEMaTUKH JJIS 3TUX BHJIOB YYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
YYaCTHUKaMU 00pa30BaTEIBHOTO MpoIiecca UCXO0IA U3 OCOOEHHOCTEH MOYypPOYHOTO
IUIAHUPOBAHMUSI W OCHallleHus KabOuHera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHSAMH IPOBOJUTH TPSMBIE W KOCBEHHBIC
W3MEPCHHUS, WCCIACAOBAHUS 3aBHCHUMOCTECH (DU3NYECKUX BEIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE yAENSETCA PEUICHUIO pacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM ISt pacyE€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3aJa4l C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PU3MUYECKOW MOJIEJIbIO, TO3BOJISIIOIINE MTPUMEHSTh
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjena Kypca, TaKk U
WHTETPUPYs MPUMEHECHHUE 3HAHWM W3 Pa3HBIX pa3aesioB. J[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBIISIFOTCS 3aJjaHUsl Ha OOBSICHEHHUE/TIPEJCKA3aHUe MPOTEKAHUS
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HU, TpeOyronue BbIOOpa
(bU3UYEeCKON MOJIEIH ISl CUTYAIMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIIEUCHHIO Y4eOHOTo Iporiecca Kypc (U3UKH YIriIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus JOJIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpyIOBaHWE JUISI BBIMOJHEHUS YKAa3aHHBIX B TPOrpaMMe TI0
bu3NKe YYEHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT M pabOT MpakTUKyma, a
TaKXKe IEMOHCTPAIIMOHHOE 000pY0BaHHE.

JemoHCcTpaninonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (DHU3UKE KITIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICIOBAHMUSI  M3yYaeMbIX SBIIGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMupyeTCs B BUAE TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacyéTe



OJIHOTO KOMIUJIEKTa Ha JBYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
UCIOJIb30BAaHUU AHAJIIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHM LIEJIAMH U3y4Y€HUs PU3MKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
U3YUYCHUIO TPHUPOJABI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJie TMO3HaHUS U (HOPMHUPOBAHUE
MCCJIeI0BATEILCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJjbTara U3YUEHUs] OCHOB
CTpOEHUS MaTepuu M PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUN OOBSCHSITH SIBICHHUS C UCIIOJIb30BaHUEM (DU3UIECKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TMPEACTABICHUN O poiau (U3UKU 9 Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoecCHOHaNbHON  JESTENbHOCTH, CBSI3aHHBIX C (U3HKOM, MOJArOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 9TOM HalPaBJICHHH.

JlocTixkeHue 3TUX 1eneid oOecrieunBaeTCsl pelleHueM CIeAYIOIMX 3a/1ad B
npoliiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYas  MEXaHWKY,  MOJIEKYJIAPHYIO  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI aCTPOPUUKHY;

dbopMupOBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuznYeckoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3/JaHue
dbu3nyecko MoJieNd, aJIeKBaTHOW YCIOBMUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOTO XapaKTepa;

NMOHUMaHUE (U3UYECKUX OCHOB U TIPUHIIMIOB JIEHCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS M IPOBEACHHUS
bU3UYECKNX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HHPOpMaIuy,
OMpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3JIaHUE YCJIOBUM Ui Pa3BUTUS YMEHUU IPOEKTHO-HUCCIEN0OBATEIbCKOM,
TBOPUYECKOM JIEeATEITbHOCTH;



pa3BuTHEe UHTEpeca K chepaM npodeccuoHaTbLHON eI TEIbHOCTH, CBI3aHHOM
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CpEAHEro OO0IIeTo
oOpa3oBaHusg BbIOMpaeTcs OOyYalOUUMUCA, [UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS MO CTIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

Ha u3yuenue ¢pusuku (yriayOiaEHHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETO
obpazoBanusa orBoautTcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE MepeyeHb Ja0OPATOPHBIX M
NPAaKTHUYECKUX pabOT SBISAETCSA PEKOMEHIOBAHHBIM, YYHUTEIh JelaeT BBIOOP
MpOBeNCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPXKXAHME OBYYEHUASA
10 KVIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

®duszrka — pyHIaMEeHTaIbHAS Hayka o mpupoae. HayuHsiil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PUBNYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce Mo3HaHus Npupoasl. Habmionenue u
HKCIIEPUMEHT B (pU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCoIOTHO TBEPAOE TENOo, HealbHAsl >KUIKOCTb, HJICANbHBIA Ta3, TOYECUYHBIH
3apsn). I'unoreza. @U3NYECKH 3aKOH, TPAHULIBI €r0 MpUuMeHUMOocTU. Puznueckas
TEOpUSL.

Ponb u mMecTto ¢u3nku B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cwiibl TOKAa M HaNpsHKEHUS B IEMU TMOCTOSHHOTO TOKAa MpPH
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHLHBIX TPHUOOPOB.

3HaKOMCTBO C LM(ppoBOK Jadbopatopuel o ¢usuke. [Ipumepsl u3MepeHus
(bU3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4l MEXAHHKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIHH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HA OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTEepUaIbHON TOUYKU OT BPEMEHHU M MX
rpa@uKy.

CBoOomHoe MmajeHUe. YCKOpeHHe cBOOOIHOTO majacHUs. J[BmkeHHe Tena,
OpOIIEHHOTO0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATIbHON TOYKH OT BPEMEHU U MX IPpaUKH.



KpuBoimHenHoe  nBWKEeHWE. J[BMKEHHE  MAaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[lenTpocTpemuTenbHoe (HOPMaIbHOE), KacaTelbHOE (TAHT€HIIUAIBLHOE) U MOJTHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBWKCHHE CHApSAOB, LEMNHBIE, MIECTEPEHYATHIE UM PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBHKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue ABWKEHHS Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 1O OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Jla B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPpAKmMuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO MaJICHUs (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOI TabOpaTOpUn).

W3yuenne nABWKEHHS Tena, OpOIICHHOTO TOopu3oHTanbHO. IIpoBepka
TUIIOTE3bl O TMPSIMOM MPONMOPUMOHAIBHON 3aBUCUMOCTH MEXAY JIaIbHOCTBHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO Tea.

N3ydyeHne IBUXKEHUSI Tella IO OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalieHuss KOHUYECKOro MasiTHUKa
OT €ro napameTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH HprotoHa. MuHepuumanbHble cucteMsl oTcyéra. [IpuHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpPENEIEHUE,
IPUMEDHI).

Macca Tenma. Cwia. [IpuHIun Cyneprio3uiuy CHil.

Bropoit 3akoH HproTOHA 111 MaTe€pUaNbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IIOBEPXHOCThIO IUIAHETBI M OT reorpaguueckoi MmuUpoThl. JIBH)KeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS WU CHJIA TPECHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHHS TNpPU JBUKEHUU Tejia B
KUJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHMUS.

Hasnenue. I'napocrarndeckoe nasienue. Cuita Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPUUATbHBIX CHCTEMAX
OTCYETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  PpABHOJIEHCTBYIOIIEH  NPWIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B PE3yJIbTaTe B3AMMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUSI ITIOKOS, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHMOCTH BpPEMEHHM JBUXKEHHS Opycka IO
HAKJIOHHOW INTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MaCCHhI.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JErKuM OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBucumoctu F,(N).

UccnenoBanue nBuxkeHUs OpycKa MO HAKJIOHHOW TJIOCKOCTH C TIEPEMEHHBIM
K03 pHUIEHTOM TpEHUSI.

N3ydeHnne nBUKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. I[locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHusd. [limedo cumsl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKME IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne yclioBUM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAIb OMOPBI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepranibHOM TOYKH, CUCTEMbI MAaTEPUAIBbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca MarepuanbHOM TOUYKHW. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBICeHUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SHEPTUU MATEPUAIBHOU TOYKH.



[loTeHuManbHble W HEMOTEHIUANbHbIC CWIbl. [loTeHUManbHas HHEPTHUs.
[ToTenmnuanpHas 3HEprus ynpyro nedopmMupoBaHHON TpykuHBL. [loTeHInampHas
SHEPIUsl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM TI0JIE OJIHOPOJHOTO I1apa (BHyTpH U BHe Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMUUECKAsT CKOPOCTh.

CBsi3b  paOOThl HEMOTEHIMAJIBHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHyn Ui UACATbHOM KUIAKOCTH Kak CJEICTBHE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJAOMET, KOMEP, NPYKUHHBIM MHCTOJNET, THPOCKOMN, (QUTypHOE KaTaHWe Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

HN3mepeHne MOITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JNEUCTBUU HA TEJIO CHJIBI TSKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKYM.

N3mepeHne uMmimyJlibca Tela o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBI.

HccnenoBanne coOXpaHEHHs] UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHre KHHETUYECKOM SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CWIbI TPEHUS] TPU JBIKCHUHU Tea IO HAaKIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuast u3nka U TePMOJAMHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
ombiTHOe oOocHOBaHme. Jluddysus. bpoyHOBckoe nBmWKeHHE. XapakTep
JIBI)KCHUSI W B3aMMOJICHCTBUSL YAaCTHI[ BellecTBa. MOJIETM CTPOEHHS Ta3oB,
KUJAKOCTEH M TBEPABIX TE€N U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasmepel Mosiekyd (atomoB). KonaudecTBO BellecTBa.
IToctrostnaast ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. [llkana
temmneparyp Llenbcus.

Mogenb UieaqbHOTO ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT JPYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon [lanpTona. M3ompoiieccsl B
UJCIbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHHEM M CPEAHEM  KUHETUYECKOW  DHEpPrueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJIEKYJ HACAIbHOTO rasa (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH HICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
O6apomeTp, MoTydYeHue HaHOMaTEePUaJoB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u ucciaegoBaHue U30MpOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HccnenoBanne Tpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEeHE MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3ydeHne H30TEpPMHUYECKOr0 Tporecca (PEeKOMEHJOBAHO HCMIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTo mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHYECKON CUCTEMBbI. BHElIHME U BHyTpeHHHUE napaMeTpsl. [lapamerpol
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEHHE 3HAYEHUSI BEJIUYMH, OMUCHIBAIOIINX
e€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpous3BOjibHAs — peflakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uICAUIBHONO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHECHUU:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaTUUECKUE MTPOIIECCHI.

OnemenTapHas pabota B TepMoArHaMuKe. Beraucienue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

Tennonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  3HEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepiieHuss pabotel.  KoHBekius,
TEILUIONPOBOIHOCTbD, U3TyUYECHHUE.

KomnuectBo Ttemnorel. TemnoéMKkocTh Tena. YAelbHas W MOJISIpHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TeIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIUIOTHI mpu Temtonepenade. [lonsarue o006
aanabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHMKW. BHyTpeHHssi »sHeprus. KonunuecTtBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
33JIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOU CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs afauadara. AOCONIOTHAs TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MPOIIECCOB.

[TpuHumme! nectBus TertoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTesiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: XOJOAUIBHUK,
KOHJIUIIMOHEP, JU3ENIbHBIM U KapOHpaTOpHBIA JBUTATENW, HapoBas TypOuHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUUs «TEIJIOBBIX» OTXOJI0B C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadaTUYecKOM PacIIupEHUN.

Bo3ayuiHoe orHuBo.

CpaBHeHUE yACIbHBIX TEIIOEMKOCTEHN BEIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aarnabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHOM TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTRA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanus. McmapeHue W KumneHue. YJeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPaTypbl KUTIEHUSI OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
KpuctayyioB. IlnmaBiieHne W KpucTam3anus. YJelbHas TEIUIOoTa IUIABICHUS.
CyO6numariusi.

Hedopmanuu tBEporo tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK IPUUMHA
TEIJIOBOT'O paclivpeHust Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MMEPEXO/IaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Koda(ppuimeHT MmOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipusie siBinenus. JlapieHue o1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KHUIKHUE
KPUCTAILJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunienne. Kunenue npu noHM>XEHHOM JTaBJICHHM.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBanue.



KanunnspHsie siBICHUS.

Monenn HeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buner nepopmanuii.

Habmronenue manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepenne yebHOM TEIJIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEILICHUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasuma  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSIBICHUs. DJNEKTpUYecKuil 3apsn. JlBa Buua
AIEKTPUYECKUX 3apsAaoB. IIpOBOAHMKH, [HUAJIEKTPUKA W MOJYyIPOBOJHHKH.
OJIEMEHTApHBIM DJIEKTPUYECKUM 3apsif. 3aKOH COXPAHEHHs DIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kymnona.

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€éaHocth  anekTpuueckoro  mnoiss.  [IpoOubiii  3apsana.  Jlunuum
HaMpPsHKEHHOCTH 3JIEKTPUUECKOro 1ojst. OJHOPOIHOE 3IEKTPUUECKOE MOJIe.

[ToTeHMAaNbHOCTh AJIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh IMOTEHIMANIOB U
HanpsbkeHue. [loTeHnuanbpHass SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHuman »1eKTpoCcTaTUYeCKOro nojid. CBsi3b HANPSHKEHHOCTH TMOJISI U Pa3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro 1Moist (Kak OJHOPOJHOro, TaK U
HEOJHOPOIHOTO).

[IpuHIMI CynepnO3UIINU 3IEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apssKEHHOro mo 00bEéMy mmiapa. Ilose paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsH>KEHHOCTH O3TUX MOJEH |
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
IIPOHUIIAEMOCTh BEIIECTBA.



KonzeHncarop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrKeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B IIEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM Y EPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psiKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGnronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHnne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHIECHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampspKEeHMST) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuii mok.

Cuna Toka. [IocTOsSTHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. cTouHHMKH
toka. Hanpsokenue U u D1C £ .

3akoH OMa [1J1 y4acTKa LeMHu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINIPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJAHWKA OT €ro JJIMHBI W IUIOMIAAY MHONEPEYHOrO0 CEUCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapaJUIeIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux nenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBasi MOIIHOCTb, BbIIEIsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HaINPSHKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSKEHUS Uil PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MONEPEYHOr0 CEUYEHU U MaTepuana.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHUE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0sI coeuHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIIOCAMU UCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne CMENIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUS I JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npenena n3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucumMoctd DJIC raapBaHMYECKOrO 3J€MEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanue pa3sHOCTH MOTEHUIMATIOB MEXAY IMOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIEMH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHbIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJAUMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTbh COINPOTUBIICHUS METAJIOB OT
Temmnepatrypbl. CBEepXIPOBOAUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

ITonynpOoBOTHHKHY. CobcTBeHHas " IIpUMeECHAas IIPOBOIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-nepexosa. [loaynpoBogHIMKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHUYECKAS] JUCCOLIMALMS.
DnekTponus. 3akonbl Dapajaes 11 AAEKTPOJIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra3opas3psiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHI: JHUOA,
TPaH3UCTOP, (QOTOAMOA, CBETOAMOJ, TajlbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpOoBOIMMOCTB JIEKTPOJIUTOB.

3akoHsbI nekTposn3a Papanes.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

Habmroienue snexrpomnamnsa.

N3mepenne 3apsiaa OJTHOBAJIIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHMBIIEHUS — TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTENbHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJTUYHH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMIOKEHHBIX TMIoTe3 (BbIOOp M3 padorT,
ONMCAaHHBIX B  TEMAaTHYECKHX  pa3lenax «YUYEHHYECKMH  DKCIEPHMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBSA3M.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  knmacce
OCYILECTBIISIETCS ¢ YUYETOM CONEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBIA (akT, rumoresa, (puanyeckas BEIWYMHA, 3aKOH,



TEOpUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPHOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBOicTBA. TpUroHoMeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKECTBO.
BekTopsl v UX MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTHIM3aus OHOOPraHMYECKOro TOIUIMBA JIJIi  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, IOJIYyYeHHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U ra3oB, )KUAKAE KPUCTAIUIbI, DIEKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaTbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTHS.

T'eocpagpusn: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonocusa: npeoOpa3zoBaHuE IBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTrHUE), NBUTATE]Ib BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHI
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
razopaspsiIHbIC JIaMIIbl, TOJTYTIPOBOHUKOBBIE TPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uMHAyKuuu. I[IpuHuomn cynepro3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON WHTYKIWH.

MarnuTtHoe 1oJie IPOBOAHUKA C TOKOM (TIPSIMOTO IMPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUe U MOYJb. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJHOPOJTHOM MarHuTHOM Moje. Padora cuisr Jlopenna.

MaruutHoe 1nosne B Bemecrse. PeppOMarHeTrKy, rapa- U 1MaMarHeTUKHU.



TexHndeckre yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND KOO, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MAarHATHOTO  IIOJISL  TOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MaraiuTHOW MHAYKIWU TIOJSL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienre n1BUXEHUS MMy4yKa 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[TpuHIUI JNEUCTBUS DIEKTPOU3IMEPUTEIILHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanne N€MCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazHumnan UHOYKYUsI.

SIBiieHue 2NEKTpOMAarHUTHOW MHAyKUMH. [lOTOK BEKkTOpa MarHUTHOM
uHaykiuy. OJIC mHAaykuuu. 3aKOH HIEKTPOMAarHuTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe mnose. Toxku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuino Jlenua.

NunyktuBHOCTh. KaTymika WHIYKTUBHOCTH B LENU IMOCTOSHHOTO TOKAa.
Asnenne camonnaykuuu. IJIC caMOUHIYKIUU.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1eYb, COJICHOU], 3alllUTa OT JEKTPHU3ALNU TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3emMin.

Jemoncmpayuu.

HabGmronenre sBjieHUsI JIEKTPOMArHUTHON MHIYKITHH.

UccnenoBanne 3aBucumoctd DJC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne caMOMHAYKITUH.

UccnenoBanne 3aBucumoctd J/IC caMOMHAYKUMH OT CKOPOCTHM M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnpeneneHue MHIYKIIMU BUXPEBOIO MArHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenshas cucrema. CBoOOAHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTU4ecKoe ONnvcaHue (3aKOH COXPAHEHUs MEXaHWYECKOM sHepruu). BriBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa 1 ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOM
BEJTMYMHBI C aMIUTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUH.

[lepron u dactora kojeOanuid. [lepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTU4ecKoro wmasitHuka. I[lepuos CBOOOJIHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatouux konebanusx. Beinyx)aeHHbie konedanus. Pezonanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MalbIX KOJIEOAHUM Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanne 3aTyXammMux KOaeOaHWi U 3aBUCUMOCTH TIEpHOia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyiebaHUN Tpy3a Ha MACCHUBHOM TMpYKHHE C IEJbIO
dbopmupoBaHUs MPEICTaBICHUN 00 UACAILHON MOJIENIU MPYKUHHOTO MAasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU MPH KOJICOaHUAX TPy3a Ha TIPYKUHE.

HccnenoBanne BIHYXACHHBIX KOJIEOAHU.

HabGmionenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUH HUTSHOIO M MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB JBM)KEHHUS TeJa B XOJI€ KOJIeOaHU HA yIPYTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUTUTY/IBI 3aTYXaIOMNUX KOJICOAHUH.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYbI
3apsiia KOHAEHcaTopa ¢ aMIUIMTYIOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUsI SHEPTUU B UJICAIbHOM K0JIe0ATeIbHOM KOHTYpE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JEUCTBYIONEE 3HAYCHUE CHWIbI TOKA W HANPSDKCHHS TPU Pa3IudHON (popMme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTylIKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M mnoTpeOieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHUECKHE MPOLECCHl: SJIEKTPUUECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOLUX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 3JIeKTpOMarHuTHOTO T€HEPaTopa.

Boiny>X/IeHHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mMocien0BaTebHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoiicTBO M IpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

HaGnronenue 3;1eKTpOMarHiTHOIO pe30HaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HUE, MpeloMiieHue, HHTepdepeHuus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnasi oprieHTaIys BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpaKims.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

ITpuHIMIIBI paIUOCBA3M U TeleBUACHUA. Pannookanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEeBU30p, aHTeHHA, Tenegon, CBY-neus,
yJIBTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEUIIUHE.

Hemoncmpauyuu.

OO0pa3oBaHue U pacpoCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue oTpaxxeHus U NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne uatepdepeHunu 1 1uppakiini MEXaHUYECKUX BOJIH.

AKYyCTHUYECKHI1 pEe30HaHC.

CBoiicTBa ybTpa3ByKa U €ro NpUMEHEHUE.

HaGmionenue cBsI3Wu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MOoIspu3aius, Judpakius, UHTephepeHITus.

Oo6nHapyxeHue nHPAKPaCHOTO U YIbTPa(pUOIETOBOTO U3ITyUESHHM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHENHOE pacpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHusi. OTHOCUTENbHBIN MTOKa3aTelb npesioMiieHus. [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon myueit B mpusme. Jlucnepcusi cBera. ClOXHBIN cocTaB O€I0TO CBETA.
LBer.

[TonHoe BHyTpeHHEE oTpa)keHue. [IpenenpHblil yroa MoJHOTO BHYTPEHHETO
OTpaKEHHUSI.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTostHUSI TOHKOM c(epruyeckod JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIIBHOIO
IIOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xona nyda, OpOLICANIErO JMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoi ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
cOOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. [1a3 kKak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOmOIEHUS MaKCUMyMOB M MHMHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHHMKOB. I[Ipumepnl KilacCMYeCKux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TP NAJCHHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, AU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne NpeioMIICHHs! CBETA.

HaOmnroienrie mojiHOro BHyTPEHHEr0 OTpaxkeHus. Mojieinb CBETOBO/Ia.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaOmronenne nuatepdepeHim cBera.

HaOnroienrie 11BeTOB TOHKUX MUIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HabGmronenune nudpakiimoOHHOTO CIIEKTPA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipu3aiuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

W3mepenne nokasaress NpesoMIIeHNs CTEKIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyyenue n300pakeHus B CUCTEME U3 MIOCKOTO 3epKajia U JTUH3BI.

[Tonydenne n300pakeHusi B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTEpPEepeHIIny U MOJISIpU3aIuu CBETA.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nuaTepdepeHIINN JIa3ePHOTO U3TYYEHHUS HA JIBYX IIEISX.

Habnronenue aucnepcum.

Hab6mronenue u uccnegoBanue 1UPpakiimoOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI ceIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  OPUMEHUMOCTM  KJIIACCMYECKOM  MexaHuku.  [loctynarel
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKpAICHUE JUTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPrUs
MOKOS.



TexHuyeckre YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEHU 3aPSKEHHBIX YACTHLL.

YyeHn4eckuit HIKCIepuMEHT, J1abopaTopHbie PaObOThI, MPAKTHUKYM.

OnpeneneHue MMIYyJbca W DHEPIHUM  PEISTUBUCTCKUX dYacTtuil (10
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60ii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3IyY€HHE (MU3TyUYeHHE aOCOIIOTHO YEPHOTO TeENa).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OunmTenHa aa Goroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBeta (B UYAaCTHOCTH, [IaBICHHE CBeTa Ha aOCOJIOTHO
NOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BonHoBbIe cBOMCTBA yacTull. Bonnel ne bpoita. limHa BosHb! e bpoins u
pasMepbl 00JacTH JIOKAJIM3AIMU  JBWKYIIEeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneuuduka ndmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpONUCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTornemenT, (HOTOMATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeNHEro ¢hoTodddexra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuot, nPpAKmMuKym.

HccnenoBanne poropesucropa.

N3mepenne nocrosiaHoi [l1anka Ha ocHOBe ucciienoBanus horodddexra.

HccnenoBanue 3aBUCUMOCTHU CUIIBI TOKA YepPEe3 CBETOIUO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aroMma. [lnmaHerapHas mozenb aromMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomieHre GOTOHOB MpU NEPEXoAe aroma
C OJJHOTO YPOBHSI DHEPIUU HA IPYIroi.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydyeHue cBera. Jlazep.

TexHudeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padomuol, nPAKMUKYM.

HaOmronenue nuHeityaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOU PunbGepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnas monens snapa I'eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3otonsl.

PannoaktuBHOCTE. Aunbda-pacman. DIEKTPOHHBIH W TO3WTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmnaga. PaamoakTHBHBIE H30TONBI B IMPUPOJE.
CBoOICTBa MOHU3UPYIOLIETO H3Iy4YCHHs. BIusgHUE paIMOAKTUBHOCTH Ha >KUBBIE
opranu3msbl. EctecTBeHHbIN QoH uznydeHus. Jloaumerpus.

DHeprusl CBsI3M HYKJIOHOB B simpe. Snepubie cuibl. JledexTt maccer sapa.

Anepurie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJIOTHYECKHE aCIEeKThl pPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEprus.

EauHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHn4eCKne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue TpekoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs acTpoHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
acTpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAAUOTENIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKkue 3BE3MbI, IUIAHETHI, UX BHANMOE
JIBUKEHHUE.

ConneuyHas cucrema.

Connue. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 /.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. J(narpaMma «CeKTpajJbHbIN KJ1acc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TNIABHOM MOCJIEAOBATEIIBHOCTA. BHYyTpeHHEe cTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoJonuu ConHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama ['anaktuka. I[lonoxenue u nBuxkeHue CoyHIA B
["amaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacimrtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HabGmronenus: 3B€3qH0r0 HEOa HEBOOPYIKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIs ONpeeNIeHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3Auss CEBEpPHOTO MOIylIapus U SIPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CriocoOb1 m3MepeHns (PU3NYECKUX BEJIUYHH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHUNH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX WM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYMY).

Oo6o01maomee NOBTOPEHUE.



O0o0uieHne u cucTeMaTu3alus CoJIep KaHus pa3zieloB Kypca «MexaHukay,
«MonexymsipHast pu3nKa U TEPMOJUHAMUKAY, « IJIEKTpoAnHAMHKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponb @u3uku U acTpOHOMHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMATBHON M ATHUYECKOH chepax AeATeIbHOCTH YeIOBEKa, POJib M MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHYECKOW  (pyHKImit
bu3nueckoil Teopuu, poiib GU3NIECKON Teoprur B POPMUPOBAHUU TPECTABICHUI
0 (Qu3nyYecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTe€MaTUKH, OMOJIOTUH, XUMUH, TeOrpauu U TEXHOIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBIEHUE, HAy4YHbIH (akT, runoresa, (Gu3MUeckas BEIUUYHMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DKCIEPUMEHT, MOJICTUPOBAHKUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, ITppoBas Jadboparopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HAa OCH KOOPIHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoanbie >7MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTIpeJIeJICHHE TUIOIIAIU TIIOCKUX PUTYyp U 00bEMa Tell.

Bbuonozua: >nekrpuyeckue SBIEHUS B KUBOM MpUpOJE, KojieOaTelbHbIE
JBWKEHUS B JKUBOM IPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIPU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHME  OKPYKAIOLIEH  Cpenbl,
yJABTPa3ByKOBasg JUArHOCTMKA B MEJUILIMHE, ONTUYECKUE SIBJICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaIu3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJIEKHM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOM, reHepaTop MEepeMEHHOTO TOKa, MHIYyKIMOHHAs Ieub,
JMHUM 3JIEKTpONEpeay, 3IEKTPOBUraTesb, pajgap, paiuonpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JMArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAsI ONTHUKA, COJIHEUHAs Oarapesi, CITyTHUKOBbBIC
MIPUEMHUKHU, AJIEPHASI SHEPTETHKA U YKOJIOTHUYECKUE ACTIEKTHI €€ pa3BUTHA.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mnpenmera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOITUXCSl PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OMbITAa U OMbITA JCITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAaIlpaBIICHUU
BOCHUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CcOPMUPOBAHHOCTh TPAXKAAHCKOW  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO 0OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYINpaBIEHWH B 00pa3oBaTEIbHOU
OpraHu3allly;

e YMCHHE B3aWMOJICCTBOBATh C  COLMAIBHBIMHU  HMHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW M BOJIOHTEPCKOM JIESITENHHOCTH.

NATPHUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CIHOCOOHOCTbH OILICHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJle B AEATEIbHOCTH YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIIETO.

ICTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETHMYECKOE OTHOLICHWE K MHPY, BKIKOYAsA OSCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0OBOI0 BOCTIUTAHMS:



HMHTEpEeC K pa3iaudyHbIM chepam npodeccuoHanbHON AESTEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
o0nacTi GU3HKU HA TIPOTSHKEHUN BCECH KU3HH.

IKOJOTrH4€CKOTr0 BOCIIMTAHUA::

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbhl, OCO3HAHUE TJIO0AIBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUIAHUPOBAHUE M OCYIIECTBICHUE JEUCTBUU B OKPYXAIOIIEW cpeae Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEIbHOCTH IKOJOTHUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

IHEHHOCTH HAYYHOT'O MO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHUE IEHHOCTH HAyYHOW JAESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHBIE YUeOHbI€e el CTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyalU3UPOBATh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh TCNIA JEATEILHOCTH, 3a/aBaTh MapaMeTpPhl M KPUTEPUU HUX
JOCTHIKEHUS;

BBISIBIIATh  3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PacCMaTPHUBACMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepPHAIbHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIHHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIbTATOB IEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUN JIEATEILHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH PAbOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

Ba3oBble ncciienoBarejbcKe 1eCTBUA.

BJIQZICTh HAYYHOW TEPMHUHOJIOTUCH, KIFOUEBBIMU TOHITUSIMH H METOIAMHU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMU  Y4YEOHO-WCCJICAOBATEILCKOM W MPOCKTHOMN
JEATENBbHOCTH B 007acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TOWCKY METOJIOB pelIeHus 3a1ady  (PU3nYecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUHU YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyalU3MpPOBATh 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHus, HaXOAUTh AapTryMEHTHl JJis
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJIE€ PEIICHHUS 3aJaddl pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3HPOBATh N3MEHEHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00Opa30BaTEIbHON
JESTEIHHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;
YyMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO 00JIaCTh
KU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMHU MONy4eHUs WH(popManuu (PU3HUECKOTO CONEp:KaHus
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalnnio MHPOpMalUU pa3iIHuHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONB30BaTh CpeACTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAaHMS B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M LEJNEBOH ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaTU3AIIH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKM M BO BHEYPOUHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMsT4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh W HCHOJb30BaTh  INpPEUMyIIecCTBA  KOMaHIHOM U
WHJUBUYaJIbHON PabOTHI;

BbIOMpATh TEMATHUKYy U METOJbl COBMECTHBIX ACUCTBUH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJIATH ILJIaH
JEHUCTBUMN, pacIpeiesiTh POJId C Y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXKJOTO y4YaCTHMKAa KOMAHJbI B
OOMIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjlaraTb HOBBIE INPOEKTHI, OLEHWUBATH HJEU C IO3WLHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3JIMYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh ITO3HABATEIBHYIO JIESITENBHOCTh B
o0nacTd (U3MKK W ACTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHU;

JABaTh OLICHKY HOBBIM CHUTYaIMsIM;

paclMpATh paMKH  y4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATH €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTh 33 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIUINH B 00JacTU
(U3UKH, TIOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJIL, AMOIHMOHAJIbHbIN HHTEJLJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYallMsM, BHOCUTbh KOPPEKTHUBBI B JICSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJeTh HaBBIKAMHM I[I03HABATEJIbHOW pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHUIA;

WCIIOJIB30BaTh TPHUEMBI pedieKCHH i OICHKH CHUTYyalldd, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHUKECHHIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYyIUX IPU AHAIU3E PE3yIbTAaTOB
JIEeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTYMEHTHI APYTUX IIPU AHAIU3E PE3YJIbTATOB
NEeSITeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mporecce mocTHKEHUS JIMYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMEBI I10
dbu3uke Ui ypPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOyYarolIuxcs

COBEPILICHCTBYETCSI 9MOIMOHAJIBHBIH UHTEJUICKT, HpeIoIararoIui
c(hOpMHUPOBAHHOCTE:
e CAMOCO3HAHHWS,  BKIIOYAIOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
OMOIMOHAIILHOM Cepbl, OBITh yBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAILHBIM HW3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEN MOTHBAIIMM, BKIIOYAIOIIECH CTPEMIICHUE K JTOCTUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIMOHAIEHOE
COCTOSIHUE JPYTHX, YYHTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUSI C JPYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSIBISATH HUHTEpPEC H
paspeiiatb KOHMIUKTHI.

[MTPEMETHBIE PE3VJIbTATBI



K xoHiy oOyuenuss B 10 knacce npeaMeTHbIE pe3yibTaThbl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIN:

NOHUMaTh poOJdb (GU3UKK B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M OSTUYECKOM cdepax edaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUpAa,
3HaYCHHE OINUCATEIbHOM, CUCTEeMATH3UPYIOUICH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QyHKUMNA  (U3MYECKOH TEOpUU —  MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJWHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dhopMHUpPOBaHUHU MPEACTABICHHUMN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpUUalbHAas CUCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TENO0, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOOJHOE TMajieHne, aOCONMIOTHO ympyras gedopmaius, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIENU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILIMYECKOI0) Tela, UACabHbII ra3, TOUEUHBIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE,;

paznuyaTth ycioBus (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXaHUYECKUE IPOILIeCChl U  SIBICHMUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUSI U 3aKOHBl MEXaHUKHU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (POpMYINbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBW)KEHUS, IpeoOpazoBaHusi lanumiies Ajii CKOPOCTH U IEpeMeLIeHHUs,
3akoHbl HprOTOHA, mpuHOMO  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruH, CBs3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCJIOBHMSI PAaBHOBECUS TBEPAOrO Tena), IPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YeCKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumnes, BToporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbCa U
MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOW (UBUKUA H
TEPMOJMHAMHUKY (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CcoO CcpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO [BMIKEHUS Y KOHIIEHTPALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeH TEIIOBOTO JABMYKEHMS €r0 YaCTULl, CBSI3b IABJIICHUSA UIECAIbHOIO
raza C KOHUEHTpPAalUHUEW MOJIEKYJl M €ro TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—Knamneipona, TmEpBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUsl PHEPIrUU B TEIUIOBBIX MPOILECCaxX), MPU 3TOM HCIOIb30BAThH
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, NMPUHLMI CYINEPIO3UIUN IEKTPUUECKUX
IIOJIEN, TP OTOM YyKa3bIBas YCJIOBHsS IPUMEHMMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTka
Henyd W Ui 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIin3a);

OMHCHIBATh (PU3UYECKUE TPOILECCHl M SIBICHUS, HMCIOIB3YS BEIWYUHBI:
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, [JIaBJICHUE, NOTCHUMAJIbHAsI JHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHs, MOIIHOCT,
SHEprus B3auUMOJEHCTBHUS Tena ¢ 3emi€i BOMU3M €€ TOBEPXHOCTH,
SHEprus ynpyro jgedopmaiu  MNpPYKUHbL, KOJIMYECTBO TEIUIOTHI,
abCoIOTHAs TeMIeparypa Tela, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOrO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JBUTATEIIS; DJIEKTPUUECKOE MOJIEC, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME M B JUAJIEKTPUKE, MOTECHLIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYINAs CHJa, CWIa  TOKa,
HAaIlIpSDKEHUE, MOIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHUE YYacTKa LENHU C IOCJIEI0BATEIbHBIM U
napajuiesIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOGHHOCTM  TpPOTEKaHWs  (UBMYECKUX  SIBICHUU:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWIKEHHE YAaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEHHE, MU(Py3us, HUCTapeHUe,
KUIIEHUE W KOHJICHCAIIMS, IJIaBJICHHE U KpUCTAIUIM3alMs, HAlIPaBJIECHHOCTh
TEIUIONEpENaum, JIEKTPU3ALNS TEJl, SKBUINOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpaUKOB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHH, JIeJaTh BEIBOBI 10 PE3YJIbTATaAM
UCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATh AOCOJIOTHBIE U
OTHOCHUTEIbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;
MPOBOANTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTy4YE€HHBbIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeNIoKEeHHON
TUIIOTE3bI;

coOro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEJICHUN MCCIEA0BAHUIMI
B paMKax y4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemiatb pacy€THbIE 3aJaydl C SBHO 3aJaHHOM M HEABHO 3aJIaHHOM
(¢u3MYecKOl MOJENbI0: Ha OCHOBAHMM aHAalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJEIH, OTBEYAIOIICH TpeOOBaHUSAM  3aadd,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
peleHus 3a/1a4, IPOBOAUTh Pacu€Thl HA OCHOBAaHUHU UMEIOLINXCS JTaHHBIX,
aHANIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KadeCTBEHHbIE 3aJadd, TPeOyrollre NPUMEHEHUS 3HAHUM H3
pa3HBIX pa3leNnoB Kypca GU3MKH, a TAaK)Ke UHTErpaluy 3HaHUM U3 APyTUx
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
LEMOYKY pacCyXICHHUI ¢ OOPON Ha N3YUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 (pU3uYecKue SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESTENbHOCTH 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM TMPOIECCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
MPUPOAONOIb30BAHUH, & TAK)KE€ Pa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUUN
HAyKd M TEXHOJOTMH JUIs JalbHEHIIero pa3BUTHUS YeJIOBEYECKOTrO
00I1IeCTBA;



MPUMEHSATh pa3iIMyHble crocoObl padboThl ¢ MHpopMalel (GU3nIecKoro
COJCP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOIMM JJI1 TIOHUCKA, NepepabOTKU U TNPEAbsIBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIlMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UMpOBaTh  MOJIy4yaeMyl0  HH(OpManuo U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(OPMALINY;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HAaBaTEJIbHbIE YMEHMUS
CaMOCTOATENBHOTO  NPHOOPETEHHs HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITaHUPOBATh PabOTy I'PYMIIbI, PAlIMOHATIBHO PACTIPEAEIATh AEATEIBHOCTh
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCCMAaTPUBAEMOM MPOOIEMBI;

NPOSBIISATE MOTUBALMIO K OyAylieil mpodeccnoHanbHON AesITENbHOCTH 1O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOyuenuss B 11 knacce mpeaMeTHBIE Pe3ynbTaThl HAa YIITyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMAaTh poidb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, pOJib U MECTO
(U3UKM B COBPEMEHHON HAy4YHOM KapTHHE MHpa, POJIb aCTPOHOMHHU B
MPaKTUYECKOM  JESITEIbHOCTH 4YeJOBEKa U JaJbHEHIIeM Hay4HO-
TEXHUYECKOM pa3BUTHUH, 3HAYCHHUE OIUCATEIIbHOM, CUCTEMAaTU3UPYIONICH,
OOBSCHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3NUECKOU TEeopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢bu3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUU MPEACTABICHUI O
buznyeckoil kapTuHe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPO/IE;
paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJIHOE
MAarHuTHOE TOJIsl, TAPMOHUYECKUE KOJICOAHUsI, MATEMAaTUUYECKU MasITHUK,
UJeaJbHbIA MPYKUHHBIA MAsTHUK, TAPMOHUYECKUE BOJIHBI, WJICaJIbHBIN
KoJieOaTenbHbIN KOHTYD, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBAHTOBOM MOJICIU CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M
OrpaHUYEHHOCTh HCII0JIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBICHUSA,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKHU U
CHEIUAIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHUS
AJNIEKTPUYECKOro  3apsifa, cuia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAyKOuW, TnpaBwio Jlennma, cBa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM I1EMU CO CKOPOCTHIO
W3MEHEHHMS  CWJIbl  TOKa,  TOCTYJaThl  CHEUUAIbHOW  TEOpUHU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBICHHUS, UCTIONIB3Y I
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBblid W BTOpOM mocTynaTel bopa, mOpUHLMI
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHCHHUS
3apsiIOBOTO U MACCOBOT'O YHWCENl M SHEPTUU B SIAEPHBIX PEAKLMAX, 3aKOH
PaANOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaMpsKEHHOCTh AJIEKTPUUYECKOTO MOJIS, MOTEHINA 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TOTOK, cujla AMIEpa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IOJIHASL SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPrUsi M UMIOYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBIICHUIA:
ANEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
doroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmambl
anep, ramMmma-uslydeHue sjep, (Qpu3ndeckue MPHUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, cuJibl AMrnepa u cuiibl JlopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJATalOlIMe ACTPOHOMUYECKUE TOHSITHUS, TEOPUU U
3aKOHBI I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
NPOUCXOMAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEXKIaJaKTUYECKON
cpele; IBWKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



(¢u3MYEeCKUX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JelaTh  BBIBOABI IO  pe3yjbTaTam
UCCIIEIOBAHMUSI,;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
IIPOBOJIUTH ONBITHI MO MPOBEPKE MPETI0KEHHON TMIOTE3bl: IAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE pE3yJbTaTbl U J€JaTh BBIBOJ O CTaTyce MNPEIJIOKEHHON
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0o1aTh MmpaBmiia OE30MacHOr0 TPyAa MPH MPOBEIECHUN HCCIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEZIOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemaTe pacyE€THBIE 3a4a4M C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHMM aHaju3a YCJIOBHUS BBIOMpPATH
¢uznueckue MOJENH, OTBEYalollue TPeOOBaHMUSAM 3aJaud, HPUMEHSTH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpU
OpU MHCIOJNB30BAaHMM MaTEMATUYECKUX METOJOB pELIEHUs 3aj]ad,
MIPOBOJIUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pelaTs KadeCTBEHHbBIE 3a/auyd, TPEOyIoLIUMe NPUMEHEHMs] 3HAHUHM U3
pa3HbIX pa3JeNnoB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LIEMIOYKY PacCyKJICHHUI C ONIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

INPUBOJANTH MPHUMEPHl BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JCSITENPHOCTA YeNIOBEKa, CBS3aHHOM ¢ (U3MUECKMMM IMpoLeccaMu, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAaHUM, a TAK)KE PAa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAYKMd M TEXHOJOTHM JUIsl JalbHEWIIETrO Pa3BUTUS YEIIOBEUYECKOrO
00I11eCTBa;

NPUMEHSTh pa3judHble CrocoObl paboThl ¢ MHbOpManKe (U3nIecKoro
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJI30BaTh COBPEMEHHBbIE WH(OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS YYEOHOUW U
HAyYHO-TIOMYJIIPHOU WH(OPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uH(OpMAIUK, TOTYYEHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(oOpMmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIKM3a UCTOYHMKA UH(POPMALINH;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MO3HABATEIIbHBIC yMEHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIeIOBATENbCKUX paloT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMUHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATILHO PACIIPEACIIATh IEATEILHOCTD
B HECTaHJIAPTHBIX CUTYaIHMSIX, aJeKBaTHO OIEHWBATH BKJIAJ KaXJIOTO H3
YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIIEMBbI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaIbHON AesTETbHOCTH IO
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.
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Utoro no pazneny 16
bu6mmorexa [IOK
PeszepBHOe Bpemst 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 7 16



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

KosmnuecTBo 4acos DJIeKTPOHHbBIE
HanMeHoBaHue pa3jieioB H TeM nudposLIe
Ne n/m P Kontpoabnbie IlpakTHueckue (itcpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIMHAMUKA
bubmuoreka [JOK
11 MarmutHoe nosie 14 https://m.edso0.ru/39859¢f1
bu6nmoreka [JOK
12 DICKTPOMATHHTHAS M YIS 13 1 https://m.edsoo.ru/39859ef1
Hroro no paszneny 27
Pazgen 2. KOJIEBAHUA U BOJIHbBI
bu6nuoreka [JOK
21 Mexanmieckne konedannus 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [{OK
2.2 1
DneKTpOMarHuTHBIC KoJIeOaHus 5 httns:/m.edso0.ru/39859ef1
53 MexaHudecKkre 1 3IeKTPOMATrHUTHBIE 10 1 bubmmorexa [JOK
' BOJIHBI https://m.edso00.ru/39859¢f1
bu6nuorexka [JOK
2.4 2 1
Onika > https://m.eds00.ru/39859¢f1
Uroro mo pazneny 60

Pasea 3. OCHOBBI CIEIIMAJIBHOM TEOPUUA OTHOCHUTEJBHOCTH

3.1 OcHoBrl CTO

Uroro no pazaeny

5

bubmnorexa [IOK
https://m.edsoo.ru/39859ef1



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

Pasznea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckysipHO-BOJTHOBOM JTyaliu3m 15

4.2 ®dusuka aToma 5

43 ®dwu3rKa aTOMHOTO Spa ¥ 3JIEMEHTapHBIX 5 1
' YaCTUIL
Wroro mo pazneny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 12

Hroro no pazneny 12

Pasznen 6. PU3HUECKHUHN MPAKTUKYM

6.1 Du3NIECKUil MPaKTUKYM 16 16

Hroro no pazneny 16

Paznea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

CucreMaTuzanus 1 00001eHne
MPEIMETHOTO COEPIKAHUSI U OTIBITA

7.1 ; 15
NesITeIbHOCTH, TPUOOPETEHHOTO MPH
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOoe Bpems 10

bu6mmorexa [{OK
https://m.edsoo.ru/39859ef1

bubmmorexa [JOK
https://m.edso0.ru/39859¢ef1

bubmmoreka [JOK
https://m.edsoo.ru/39859ef1

bubmnorexa [IOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [{OK
https://m.edso00.ru/39859¢ef1

bu6nuorexa [JOK
https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16


https://m.edsoo.ru/39859ef1
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Hara uudpoBbie
Tema ypoka Konrpoasnubie IIpakTnyeckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl
dusnka — pyHaaMeHTaIbHas HAyKa O 1 bu6mumoreka [IOK
pupojie https://m.edsoo.ru/1beef346
Hay4nslii MeTO IO3HAHUS U METO/BI 1 bu6nuoreka IIOK
UCCIIeI0BaHMS (PU3HUECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TeOpHs B IPOLecce
[MO3HAHUSA NpUpoasl. Habmronenne u 1 bubmorexa TTOK
PHPOZEL https://m.edso00.ru/34c49931

9KCHEPUMEHT B (PU3UKE
CrniocoOr1 u3mMepeHust GpU3NIECKUX 1 bubmuoreka [{JOK
BEJINYNH https://m.edsoo.ru/ca2def03
AOCOIOTHAsI U OTHOCUTEIbHAS
MOTPEITHOCTH U3MEPEHUI PU3NIECKUX 1 bubmmorexa [JOK

p p https://m.edsoo.ru/7f18fda3
BEJINYWH
MonenupoBanue B ¢pusuke. Poib n
MecTo (pu3ukH B HOpMUPOBAHUU 1 bubmnoreka [IOK
COBPEMEHHON HayYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU JEATEIbHOCTHU JIOICH
Mexannueckoe nBuxkeHue. Cucrema
orcueta. OTHOCUTEIIFHOCTD 1 bu6nunoreka [JOK
MEXaHH4eCcKoro nBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
Panguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€TI0 IPOCKIOHWH Ha OCU KOOPpAMUHAT.

Tpaekropus. [lepememienne. CkopocTsb.

Hx IMPOCKIIMU HA OCU KOOpAUHAT

PaBHOMEpHOE NpAMOJIMHEITHOE
neuxkenue. ['padudeckoe onrcanue

https://m.edso0.ru/30a108a5

but6mmoreka [{IOK

o PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JBUKEHUS

10 CnoxxeHue nepeMeneHnid U CKOPOCTEM. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BHKEHHUE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHUE. bubnmnorexa [JOK
[IpsimonHEHOE ABUKEHUE C https://m.edso0.ru/a99549a7
[IOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanue

12 MPSIMOJTMHEHHOTO IBYXKCHHUS C bubmmorexa [JOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe naseHue. Y cKopeHue

13 CBOOOJIHOTO TAJCHUSA. 3aBUCUMOCTh bubnuoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso00.ru/f738109c
BPEMEHHU U UX rpaduxu

14 JIBukeHue Tena, OpOIIEHHOTO O] but6mmoreka [{IOK
YIJIOM K TOPU3OHTY https://m.edso00.ru/71cbb4f5
KpuBonuneiinoe npuxenue. [[pmxkenue
10 OKPY’KHOCTH. YTJIOBAs U JINHEHWHAs

15 ckopoctb. [lepnon u yactora. bubmorexa [TOK

https://m.edso00.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHE
16 [ToBTOpenue nmo teme "Kunemarnka" bubmorexa LHOK

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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ITepBriif 3akoH HbroToHA.
HNuepuuanbHble CUCTEMBI OTCUETA.

but6mmoreka [JOK

17 [Ipuniun otHOCUTENBHOCTH [ anumes. https://m.edsoo.ru/5a9¢e4a64
HeunnepumanpHbie cUCTEMBI OTCUETA
18 Cuna. PaBHOA€eHCTBYIOIIAs CHIIA. bubmuoreka [{JOK
Bropoii 3akon HetoToHa. Macca https://m.edso00.ru/141d3837
19 B3aumopeiicteue ten. Tperuit 3akoH bubnmoreka [JOK
HeroTona https://m.edso00.ru/57dba505
[Tpunun cynepno3unuu cuil. Pemenune
20 3aiaq1:1a Hp}I//IMEI:HeHI/I: 3aKOHOB bubmmorexa ITOK
https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIEHTHOCTh I'PABUTAIIMOHHON U bubmmorexa [JOK
N https://m.edso0.ru/9aba2hb0a
WHEPTHOM MacChl
99 Cuiia TSXKeCTH U yCKOPEHHE bubnuotexa [JOK
CcBOOOIHOTO ITaJCHUSA https://m.edso00.ru/22757f26
JIBi>keHne HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnmoreka [JOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmoreka [{OK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena httns://m.edsoo.ru/0ae2cd8A
Cuna tpenus. [Ipupona v BUaBI CHI bubnmnoreka [JOK
25 TpeHus. J[BM>KEHHUE B )KUAKOCTH U rase ¢ https://m.eds00.ru/1fa86499
YYETOM CHUJIBI COITPOTUBIIEHUS CPETTBI https://m.eds00.ru/2ch29676
26 JMasnenue. I'mapocratuyeckoe bu6mmoreka [IOK
nasienue. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
27 AOCOFOTHO TBEPJIOE TEIIO. bu6nmoreka [JOK



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
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[ToctynarenbHOE M BpalaTeabHOE
JBU>KEHUE TBEPJIOTO TEJIA

MomeHT cribl OTHOCUTENBHO OCHU

but6mmoreka [JOK
https://m.edsoo.ru/2b95d57e

bubmuorexa [JOK

28
Bpaienus. [1neqo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsbkecTu Tena. Bubmuoreka [IOK
VYcioBus paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHoBecus
bubmnoreka [JOK
30 Pemenwne 3amau
g https://m.edsoo.ru/dclcaacO
KonTtponsHas pabora o Teme
31 "Kunemaruka. /Ilunamuka. Cratuka bubmorexa [JOK
o ' https://m.edsoo.ru/9f5a574c
TBEPJOTro Tela
NMnynbsc MmaTepuabHOM TOUYKH,
39 CHUCTEMbI MaTepHUANIbHBIX TOUYEK. LleHTp bubnmnoreka [JOK
MacC CUCTEMBI MATEPUAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBH)KEHUU LIEHTpPaA Macc
NmMrynbe cuibl 1 U3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHS UMITYJIbCca bubmorexa [TOK
' P JHReR. https://m.edsoo.ru/13f0a221
PeaktnBHOE NBHKEHUE
MoMeHT uMItysbca MaTepUAILHON
34 touku. [IpencraBieHue o cCoxpaHeHUU bubmuotexa [JOK
MOMEHTA UMITYJIbCA B IEHTPAJIbHbBIX https://m.edsoo.ru/d6532eb9
TIOJISIX
but6mmoreka [IOK
35 Pemenwne 3amau
A https://m.eds00.ru/f7706d63
36 PaGora cuitbl Ha MaJIoM ¥ Ha KOHEYHOM bubnuorexa [JOK

nepemenenuu. ['paduueckoe

https://m.edso00.ru/913974c7
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37

38

39

40

41

42

43

44

45

MIPEICTaBJICHHE PAOOTHI CHITHI.
MorHocTh cHIBI

Kunernueckas sueprus. Teopema 00
U3MEHEHUN KHHETUYECKON SHEPTHH
MaTepuaIbHOU TOUKH

[ToreHnmanbHbIe U HEIOTEHIUATIbHBIC
cuisl. [lotennmansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

Tpetbst KocMuyeckast CKopocThb. CBsI3b
pa6OTbI HEIIOTCHIIUAJIBbHBIX CUJI C
M3MEHEHHEM MEXaHNYEeCKOM OHCPIrun
CUCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHHYECKON SHEPTUU

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepuyiun nis ueanbHOM
KUOAKOCTU

KonrtpomnbHas padora o Teme "3aKoHbl
COXPAaHEHHUS B MEXaHUKe"

Pa3BuTune npeacraBieHuii 0 Ipupoie
TeroThl. OcHOBHBIE NoJoxeHust MKT.
Huddyzus. bpoyHoBckoe aBuxkeHHE
Crpoenue ra3000pa3HbIX, )KAIKUX U
TBEP/bIX TeN. XapakTep ABHKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA
Macca u pazMepsl MOJIEKYJT (ATOMOB).
Konnuectso Bemectsa. [locrosiHHas
ABoraapo

Temmepatypa. TennoBoe paBHOBeCHE.

bubmuoreka [JOK
https://m.edsoo.ru/9a5e2e74

bubmuoreka [JOK
https://m.edsoo.ru/554bafcc

bubnunoreka [JOK
https://m.edsoo.ru/f57b4e01

bubnunorexa LIOK
https://m.edsoo.ru/f30f43b6

bu6nmoreka [JOK
https://m.edsoo.ru/474e7c4a

bubmnoreka [JOK
https://m.edsoo.ru/b0ad4445f

bubmnoreka [JOK
https://m.edsoo.ru/c44d02e2

bubnunoreka [JOK
https://m.edsoo.ru/c5b72ab7

bubmnoreka [JOK



https://m.edsoo.ru/9a5e2e74
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IlIxana Ienbcus

https://m.edso0.ru/0070d493

46 Pemenue 3agau bubmorexa TIOK
https://m.edsoo.ru/1531aba5
N but6mmoreka [JOK
47 W neanpuelii ra3. I'a3oBble 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpasnenue Menpaeneera-Knaneripona. bubnuotexa [JOK
Pemienue 3agau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemrepaTtypa. 3aKoH bubnmoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B Uae€aIbHOM Irase ¢ bu6nuoreka IIOK
TMIOCTOSTHHBIM KOJIMYECTBOM BENIECTBA https://m.eds00.ru/68878d51
I'padudeckoe npencraBieHue
51 Hfog)pouecco& i30TepMa, n30X0pa, Bubmmorexa [IOK
https://m.edso0.ru/1344327b
n3zobapa
but6mmoreka [IOK
52 Octoproe ypasierie MKT https://m.edso0.ru/c8094721
but6mmoreka [IOK
>3 Pemere 3a1a: https://m.edso0.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHUYECKON CHCTEMBI CO
o4 CpeIHEN KHHETUUECKOHN SHEepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TETLIOBOTO JIBHKCHUS
€€ 4acTuill
55 O06001IeHre U CUCTEMAaTU3aIM 3HAHUH bubnuorexa [JOK
no teme "OcuoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTponbhas padota no teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckasi cucteMa. 3a/laHne bubnuorexa [JOK


https://m.edsoo.ru/0070d493
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BHEIHUX ycioBuil aiis T/l cuctemsl.
Buelwnue v BHyTpeHHHE TapaMeTPBHI.
[Tapamerpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCHIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE

Hy.]'IeBOC HavaJI0 TCpMOJUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6mmoreka [JOK
58 Camonpou3sBoJibHas penakcarus T
P P t A https://m.edso00.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Moenp nneaasHOTO Ta3a B
59 TEPMOJMHAMUKE. Y CJIOBUS bubmmorexa [IOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOAETH
60 VYpaBuenne MenaeneeBa-Knanelipona u bubnmoreka [JOK
BBIPAYKEHHE JIJI1 BHYTPEHHEN SHEPIUU https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEN SHEPTUA
61 OTHOATOMHOTI'O MII€aJILHOTO Ta3a. bubnunoreka [JOK
KBazucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemenTapHas paboTa B
62 TepMoIMHaMUKe. Beruucnenue paboTel bu6nuoreka [IOK
1o rpaduKy nporecca Ha pV- https://m.edso00.ru/741d5738
auarpamme
Tennonepenaua Kak croco0 U3MEHEHUS
63 BHyTpeHHei sHepruun T/l cucremsl 6e3 Bubamorexa [IOK
yIp P https://m.eds00.ru/3d734561
COBepUIEHUsI pabOThI
64 KonBek1usi, TEII0NpOBOIHOCTb, bu6muoreka [{IOK
H3JIy4YECHUE https://m.eds00.ru/157b54cd
65 KonnuectBo TemnoTsl. TemioéMKOCTh bubmuoreka [JOK

Tena. Y aenabHas u MOJIApHasd

https://m.edsoo.ru/7ba67355
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TEILIOEMKOCTH BCIICCTBA. Y,HCJ'IBHaH
TCIUIOTAa CropaHus TOILIMBA

66 Pacuér konuyecTBa TEIUIOTHI MpU bubnmoreka [JOK
Teronepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aguadbaTHOM mporecce. bubnmnorexa [JOK
[IepBrIil 3aKOH TEPMOAUHAMUKHU https://m.edsoo.ru/d8098824
KomuyecTBo TemioTsl 1 paboTa Kak
68 Mepbl U3MEHEHUS BHYTPEHHEN dHEprun Bubnmorexa LIOK
https://m.edsoo.ru/b047alcd
T/l cuctemsbl
BTopoii 3ak0H TepMOJIMHAMUKY JJ1s1
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnmoreka [JOK
npoueccoB. HeobpaTtumocthb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MIPOIECCOB
70 [TpuHIUIIBI AEHCTBUS TETIIOBBIX bu6mmoreka [IOK
maruH. KIT/] https://m.edso0.ru/2e945513
71 Maxkcumansuoe 3HaueHue KIT. I{uxr bubnuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubnunorexa LIOK
72 Pemterme saat https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCTIEKThI
73 HCIIOIL30BAaHUS TEIJIOBBIX JIBUTATEIICH. bu6nunoreka [JOK
TeroBoe 3arps3HEHUE OKPYXKaAIOLIEH https://m.edso0.ru/9867aaa7
cpenbl
bubmuoreka [JOK
74 Pemrerme saa https://m.edso0.ru/c8c70432
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH
" bubnmoreka [JOK
75 o teme "TepmoanHamuka. TennoBbie

MaIuHe!"

https://m.edsoo.ru/28d62b3f
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KonTponbhas pabota no Teme

but6mmoreka [JOK

76
"TepmoanHaMuKa. TerioBble MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
[Tapoo6pazoBaHue U KOHJICHCAITHS.
77 I/Icﬁa CII-:I/IG U KureHue. Y nejpHas buGnnorexa LIOK
p ’ https://m.eds00.ru/6f8e6777
TEIUIOTa MapooOpa30BaHUS
HacebimenHbie 1 HEHACHIIIICHHBIE MTAPHI.
KauecTBeHHas1 3aBUCUMOCTh TUIOTHOCTH
Y JABJICHUS HACBIIICHHOTO IMapa OT
78 TEMIIepaTypbl, KX HE3aBUCUMOCTb OT bubmorexa TIOK
i PaTypel, https://m.edso0.ru/f5¢17d02
00BbEMa HACHITIICHHOTO Tapa.
3aBUCHMOCTh TEMIIEpaTypbl KUIICHHUS OT
JIABJICHUS B KUIKOCTH
79 BnaxHocTts Bo3ayxa. AGCONIOTHAS U bubnuorexa [JOK
OTHOCHUTEIbHAS BJIaXKHOCTh https://m.edso0.ru/30ebbb79
but6mmoreka [{IOK
80 Pemrenue 3amau
A https://m.edso00.ru/18e95ff3
Teépnoe Teno. Kpucramnmueckue u
81 amop(HbIe Tena. AHU30TPONUS CBOWCTB Bubnmorexa [IOK
P ' p https://m.edso00.ru/20a88a03
KPHUCTAJIOB
[lnaBnenue u KpUCTaUIU3ALIMS.
bubmuoreka [JOK
82 V nenpHas TemioTa [IaBiIcHUs.
https://m.edsoo.ru/6ee91e9f
CyOmumarust
eopmaiiuy TBEPAOTO TEIA.
Aedop P bubmoreka [JOK
83 Pactsoxenue u cxxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaab10
IOwnra. Ilpenen ynpyrux nepopmanunit
TennoBoe pacuipeHne KUAKOCTEH 1
N but6mmoreka [JOK
84 TBEPABIX TEJI. AHFAPMOHM3M TEILJIOBBIX

KoJieOaHMit qacCcTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

85 [IpeobpazoBanue 3HEprUM B (ha30BBIX bu6muoreka [IOK
rnepexonax https://m.edso0.ru/97a0672f

but6mmoreka [{OK

86 0
¥pashettite Terioporo bararca https://m.edsoo.ru/ab1521fb

bu6nmoreka [JOK

87 P

CHicHHe satat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSIKEHHE.

88 Kanunnspueie siBnenus. Jlapnenue mnoj bubnuoreka [JOK
HWCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlammaca
O00011eHrEe 1 cUCTEMaTU3aUs 3HAHUI

89 1o Teme "ArperaTHble COCTOSTHUS bubmmorexa [TOK

P " https://m.eds00.ru/0b52575¢
BelecTsa. PazoBble EPEXObI
KonTponbhas padota no teme
90 "ArperaTHble COCTOSIHHSI BEIIECTBA bubmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
®da30BbIC TIEPEXO/IBI
DJeKTpu3aIys Te U €€ MPOSIBICHHUS.

01 DnexkTpuyeckuit 3apsia. [[Ba Bumia bubnmoreka [JOK
3NIEKTPUYECKUX 3apsaoB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYTIPOBOTHUKU
DJIeMEHTapHBIN AIEKTPUUSCKUI 3apsij.

92 3akoH coxp AHCHUS 3;51@ quCKorz " bubmmorexa [JOK

p p https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiicTBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsbl. 3akoH Kynona https://m.eds00.ru/445b7746

bub6nunoreka [JOK

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

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



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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96

97

98

99

100

101

102

103

104

105

DnekTpuyeckoe noje. Ero neiictBue Ha
3JIEKTPUUECKUE 3aPsi]IbI

Hanpsk€HHOCTD 37€KTpUYECKOT0 MOJIS.

[TpoOusIii 3apsn. Jluanm
HANPSHKEHHOCTHU DIIEKTPUIECKOTO MOJIS.
OMHOPOIHOE AIIEKTPHUYECKOE TI0JIC

TloTeHIMAILHOCTH
3JIEKTPOCTATHYECKOTO MoJisl. Pa3HOCTH
MOTEHIIMAJIOB U HAIPSKEHUE

[ToTenumanbHas SHEPTUs 3apsiia B
aeKTpocTaTuyeckoM nosie. [lorenunan
3JIEKTPOCTATUYECKOTO MOJIS

CBs13b HANPSHKEHHOCTH TOJISL U
Pa3HOCTH MOTEHIUAIOB JIJIst
IEKTPOCTATUYECKOTO MO

[IpuHuun cynepno3unumn
3JIEKTPUYECKUX MOJeH

Pemenue 3agau

[Tone Toueunoro 3apsna. [one
pPaBHOMEPHO 3apsHKEHHOM chepsl
[Tone paBHOMEPHO 3apSKEHHOTO IO
00béMy mrapa. [Tose paBHOMEpHO
3apsHKEHHON OECKOHEYHOU TIOCKOCTH
[IpoBOAHUKY B 3EKTPOCTATUYECKOM
rosie. Y CIoBue paBHOBECHS 3apsI0B
JIMDIIEKTPUKY U TIOTYITPOBOAHHUKY B
3JICKTPOCTATHYECKOM I10JIe

but6mmoreka [JOK
https://m.edsoo.ru/05c6bfal

bu6mmoreka [{OK
https://m.edsoo.ru/3dac6957

bubmuoreka [JOK
https://m.edso00.ru/80021447

bubnunoreka [JOK
https://m.edsoo.ru/af5fa389

bubmmoreka [JOK
https://m.edsoo.ru/df7a6838

but6mmoreka [JOK
https://m.edsoo.ru/Ocfe4a6e

but6mmoreka [JOK
https://m.edsoo.ru/5a582263

bubmuoreka [JOK
https://m.edsoo.ru/b297b5c3

bubmuorexa [JOK
https://m.edsoo.ru/f7a665ee

bubmoreka [JOK
https://m.edso0.ru/32405eab

but6mmoreka [JOK
https://m.edsoo.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpaencarop. 21eKTpOEMKOCTh

106 KOHJIeHCaTopa. DIIEKTPOEMKOCTD bubmorexa [TOK
a pa- p https://m.eds00.ru/84504f73
IJIOCKOTO KOHAEHCATOpa
107 [TapannensHOE coeMHEHNE bu6muoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COCTMHEHNE bubnuorexa [JOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOTO KOHACHCATOpa bubmorexa HOK
p P A p https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pemenwue 3ama4 https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBrKeHUE 3apsyKEHHON 4acTULIbI B bubnuoreka IIOK
OJHOPOJHOM DJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
113 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH bubmuorexa [JOK
o TeMe "DIeKTpuieckoe nosue" https://m.eds00.ru/5752603f
114 KontposbpHas paboTa mo teme bu6muoteka [IOK
"JnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTossHHBIN TOK. Y CIIOBUS
115 CYIIIECTBOBAHMS TIOCTOSIHHOTO bubmmorexa [JOK
v https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 14 .H DJ1C
crowmmkn Toka. Hanpskere 1 31 https://m.edsoo.ru/0839a115
117 3akon Oma 1l ydyacTKa LernH. bubmnoreka [JOK
DIIEKTPUYECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIIEHUS Bubnuoreka [IOK

OOHOPOJHOTO IMMPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JJIMHBI U IJIoIIaau IOICpeYHOIro

CeUYCHUS
119 VY enpHOE COMPOTUBIICHHE BEIIECTBA. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, NapaJUIEIbHOE, bu6nunoreka [IOK
CMEILIAHHOE COEIMHEHNE IPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€T pa3BeTBIEHHBIX ANEKTPUUECKUX bu6muoreka [IOK
ueneii. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37
but6mmoreka [JOK
122 Peuerye 3anas https://m.edsocL).I ru/3881b469
123 PaGora snexkTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5c¢
bu6mmoreka [{OK
124 | Pemtenne sazad https://m.edsog ru/6761bf0f
MOIIHOCTB AICKTPUUYECKOTO TOKA.
125 TemnoBas MOIIIHOCTb, BhIENIIEMas Ha bubmiorexa OK
https://m.eds00.ru/99750a6f
pe3ucrope
bubmuoreka [JOK
126 Peuerve 3anas https://m.edsocL).I ru/eb72fc24
127 OJ1C u BHyTpeHHEe CONPOTUBIICHUE bubnmoreka [JOK
HUCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma 171 MOTHOM (3aMKHYTOM) bubnuotexa [JOK
AJIEKTPUYECKON LETTH https://m.edsoo.ru/221f40fb
bu6nunoreka [IOK
129 Pemerme 3axas https://m.edsogru/3580b679
bubnunoreka [JOK
130 MOIHOCTE HCTOYHHK TOKA https://m.edsof)l. ru/a0ae51d8
131 Kopotkoe 3ambikanue bubnuoreka [IOK


https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8

https://m.edso0.ru/546f5632

132 Konpaencarop B 11emu NoCTOSIHHOTO TOKa bubmorexa [TOK
A pBH https://m.edso00.ru/35368f3e
bubmuoreka [JOK
1 P
33 cHicHHe satat https://m.edso00.ru/4410cef0
134 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [JOK
3JIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o teme "IlocTossHHBIN bubnuoteka [JOK
3JIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3amau mo teme "IlocTOSTHHBIN bubmuoreka [JOK
ANIEKTPUYECKUNA TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEeMaTH3aIis 3HAaHUH
137 1o Teme "[1oCTOSTHHBIN ITeKTPUUYECKUA bubmmorexa [JOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 Konrponsnas padora o Teme bubmuoreka [IOK
"TToCTOSIHHBIN ANEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpruYecKasi MpOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKUI bubmmorexa [TOK
P H ) P https://m.edso0o.ru/da794295
TOK B MeTa/1ax. CBepXIpOBOIUMOCTh
DIIEKTPUYECKUI TOK B pacTBOpaxX U
140 acngBax JJIeK OJII/ITIz)B 3aIfOHI>I bubmorexa [JOK
P P ’ https://m.eds00.ru/4b423491
®dapanes 1 JIEKTPOIU3a
bubmuoreka [JOK
141 2 i |
AICKIPHHCCIHII TOK B Tasax. LUtasMa https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKHI TOK B BaKyyMe. bubnmoreka [JOK
Baxyymubie mprOopbl https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKHM TOK B bubmmorexa [JOK

MOJIYIIPOBOJIHUKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
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145

146

147

[omynpoBoIHUKOBBIE IPUOOPEI

Du3HYECKU IPAKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA U HAIIPSKEHUS
B LIENIU TIOCTOSIHHOT'O TOKAa MPHU MOMOIIU
aHaJIOTOBBIX U IMHU(POBHIX
M3MEpUTENIbHBIX TPUOOPOB" UITH
"3HaKOMCTBO C U(PPOBOIA
nabopatopueii o ¢pusuke. [Tpumepsr
u3MepeHus PU3MUECKUX BEIUYHH MIPU
MIOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

Pu3HUECKU MPAKTUKYM I10 TEME
"N3ydyeHue HepaBHOMEPHOTO JBHKCHUS
C LIEJIBIO ONPEJEIICHNS MTHOBEHHOM
ckopoctu"

®u3HUECKUl NPAKTUKYM IO TEME
"U3Mepenne yCKopeHus npu
NPSAMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBMDKCHUH 110 HAKJIOHHOM IJIIOCKOCTH"
nnu "HccnenoBanue 3aBUCUMOCTH TYTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIOKeHUN"

but6mmoreka [JOK
https://m.eds00.ru/83622200

bubmuoreka [JOK
https://m.edsoo.ru/5643ea56

but6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

but6mmoreka [{OK
https://m.edso0.ru/6960b6ef

148

Ou3n4ecKuii MPakTUKyM O TeMe
"N3mepenue yCKopeHHs CBOOOIHOTO
najgeHus" win "N3yuenue qBUKEHUA
Tela, OPOIIEeHHOTO TOPU30HTAIBHO"

but6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Du3HYECKU IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tea Mo
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

but6mmoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
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ckopocthio" win "MccnenoBanue
3aBUCHMOCTH Tepro/ia oOpareHus
KOHHMYECKOI'0 MasgsTHHKA OT €ro
napameTpos”

Du3HYECKUl IPAKTUKYM I10 TEME
"M3MepeHne paBHOACHCTBYIONIEH CHUJTBI
IpH ABMKEHUH OpycKa 10 HaKJIOHHON
miockocTu" win "lIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

DuU3HUECKU PAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmarun” win "M3ydenue
JBUKCHUSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Uepe3 JIErKui
6110K"

®u3HUECKUil NPAKTUKYM IO TEME
"U3mepenue koddduimeHTa TpeHus mo
BEJIMYMHE YTIIOBOT0 KO3 HUIIHECHTA
3aBucuMoctd FTp(N)" nim
"HccnemoBaHue IBHKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C MEPEMEHHBIM
K02 punreHToM TpeHu" HIu
"N3ydyeHue NBUKEHUS rpy3a Ha Baly ¢
TpeHuem"

Du3HUeCKUil IPAKTUKYM 110 TEME

bubmmoreka [JOK
https://m.edsoo.ru/0b34db84

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al

but6mmoreka [JOK
https://m.edsoo.ru/b83b1607

bubnunoreka [JOK


https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

154

"HccnenoBanue ycaoBUd paBHOBECHS
TBEPAOTO TEJIa, UMEIOILETO OCh
BpaiueHus" uinu "KoHctpynpoBanue
KPOHIUTEHHOB U pacu€T cui ynpyroctu"
nin "M3ydyeHue ycToi4uBOCTH
TBEPOrO TeJla, UMEIOIIETO IJI01AAb
onopsI"

DuU3HYECKUI MPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TopMo3HOMY niyTu" unu "U3mepenue
CHJIBI TSTH, CKOPOCTH MOJIENH
3JIEKTPOMOOIISE U MOIIHOCTHU CHJIBI
aru" unu "CpaBHEHHE U3MEHEHUS
MMITyJIbCa T€JIa C UMITYJIbCOM CHIIBI"
win "HccnenoBanue coxpaHeHUs
HMITyJIbCA IIPU yIIPYTOM
B3aumoeicteun" uinu "M3mepenue
KWHETHYECKON HEPruu Tena 1o
TOPMO3HOMY ITyTH"

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

but6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

156

Du3HUECKU MPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOrO Mpoliecca
(peKOMEHI0BAHO MCIIOIb30BAHNE

¢ poBoi 1abopaTopun)” win
"M3ydyeHue n30XopHOTO npoiecca" uiu
"N3yuenune nzobapHoro mporecca’ win
"IIpoBepka ypaBHEHUS! COCTOSIHUS"

®u3HUECKUl MPAKTUKYM IO TEME

"N3Mepenue ynenbHOU TerioéMKocTr"
unu "MccnenoBanue mpoiiecca

bubnunoreka [JOK
https://m.edsoo.ru/e0fe7e07

bubmnoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHUS BellecTBa' WM
"UccnenoBanue aqnadbaTHOTO
npouecca" win "M3yuenue
B3aUMOCBSI3H SHEPTUU
MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPbl KUIIEHUS KUKOCTEH"

DuU3HYECKUI IPAKTUKYM 110 TEME
"N3y4ueHne 3aKOHOMEPHOCTEN
UCIIApEHUs XKUAKOCTeN" niun
"N3MepeHue yaeabHOM TeIoThI
m1aByieHus paa" win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX ApOB" MU
"N3mepeHne abCcoMOTHOM BIaXKHOCTH
BO3JlyXa U OLIEHKA MacChl IapoOB B
nomernienun". U3mepenue

ko3¢ dulreHTa MOBEPXHOCTHOTO
HATSKEHUS

DuU3HYECKUI IPAKTUKYM 110 TEME
"HabumroieHue npeBpalieHus SHEPTuu
3apsHKEHHOIO KOHAEHCATOpa B YHEPTUIO
U3JTYYEeHHS CBETOIMOAA" UITN
"N3y4yeHne NpoTEKaHUs TOKa B LIETIH,
cojiepxkarieit KoHaeHcaTop" uiu
"Pacnipenenenue pazHOCTH
MOTCHITHAIOB (HAIIPSKEHUS) TIPH
MOCJIEIOBATEIbHOM COECIMHEHUN
KOH/IEHCAaTOpOB"

DU3NYECKUI TPAKTUKYM 10 TEME
"HccneqoBanue CMENIaHHOTO

but6mmoreka [{OK
https://m.edsoo.ru/6bla23b5

bu6nunorexa LIOK
https://m.edsoo.ru/ec424377

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" WIH

"M3MepeHue yAeIbHOI0 CONPOTUBIICHHUS

npoBoHUKOB" niu "MccnenoBanue
3aBUCUMOCTH CHUJIBI TOKA OT
HaIPSHKEHUS JTs1 JIAMIThl HAaKaJTuBaHHS "

DU3NYECKUI TPAKTUKYM 10 TEME
"HabOmroieHue snexktponu3a’ uin
"N3mepeHnue 3aps1a 0JHOBAJIEHTHOTO
noHa" umu "HccnenoBanue
3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPEZUCTOPA OT TEMIEPATYpbl' WU
"CHsiTHE BOJIBT-aMIIEPHOU
XapaKTePUCTUKH Aroaa"

PesepubIiil ypok. O60011eHIE 1
CUCTEeMAaTH3alMsl 3HAaHUH 10 TeMe
"KunemaTtuka"

PesepBHelit ypok. O600IeHNE 1
CHCTEMaTH3allus 3HAHHH 110 TEME
"Tunamuka"

PesepBHelIit ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"Craruka TBEpnoro temna"

PeseprubIil ypok. O6001IeHIE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUsS B MEXaHUKE"

PeseprubIil ypok. O6001eHIE 1
cucTeMaTH3alus 3HaHUH [0 Teme
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON
teopun"

bubnunoreka [JOK
https://m.edsoo.ru/64b6e901

bubmuoreka [JOK
https://m.edsoo.ru/ed017d93

bubmuoreka [JOK
https://m.edso00.ru/3149956b

but6mmoreka [JOK
https://m.edso0.ru/0f9752ac

but6mmoreka [{JOK
https://m.edsoo.ru/6¢0df9cc

bubmuorexa [JOK
https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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PesepBubIil ypok. O6001IeHIE 1
CHCTEMaTH3allus 3HaHUH 110 TEME
"Tepmonunamuka. TemnoBble MalIuHbL"

PeseprubIil ypok. O6001eHIE 1
CHCTeMaTH3allus 3HaHUH 110 TeEME
"ArperaTHble COCTOSTHUSI BEIIECTBA.
®dazoBble Iepexoan"”

PeseprubIil ypok. O6001eHIE 1
CHUCTEMaTH3aIlis 3HAHUH 110 TEME
"Inekrpruueckoe nose"

PesepubIiil ypok. O60011eHIE 1
CUCTEeMAaTH3alus 3HAaHUH 10 TeMe
"IToCTOSAHHBIN JIEKTPUUECKUH TOK"

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTu3alns 3HaHui 110 Teme ""Toxu
B pa3IMYHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16

but6mmoreka [{OK
https://m.edsoo.ru/Qbcc77cl

but6mmoreka [{IOK
https://m.edsoo.ru/59ca5c91

but6mmoreka [IOK
https://m.edsoo.ru/f2381c0c

bubmuoreka [JOK
https://m.edsoo.ru/3cae6dal

bubnunorexa LIOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KITACC

Ne
n/n

Tema ypoka

B3anmoneicTBre NOCTOSIHHBIX
MAarHMTOB ¥ TPOBOJHUKOB C TOKOM.
MarnutHoe nosie. ['unoreza Amnepa
BekTop MarHuTHON UHAYKIUH.
[IpuHIIMT Cynepno3UIIMM MarHUTHBIX
nosei. JINHUM MarHUTHOM MHYKIIHHA

MarsuTHO€ 1M0JIe POBOHUKA C
TokoM. OnbIT Dpcrena

Cuna Amrnepa, €€ HanpaBJIeHUE U
MOYJTb

Pemrenue 3anau

[Ipumenenue 3akoHa Amnepa.
DneKTpOou3MepUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBlIeHUE U
MOJyJIb. J[BUKEHHE 3apsyKEHHOU
YacTUILIbI B OJJHOPOJTHOM MarHUTHOM
nojue

Pemmenune 3anau

Pa6ora cuiel Jlopenma

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bubmuorexa [JOK
https://m.edso00.ru/487a8593

but6mmoreka [JOK
https://m.edsoo.ru/4clabcch

but6mmoreka [JOK
https://m.edsoo0.ru/d35d5262

bubmuoreka [JOK
https://m.edsoo.ru/26d9c5ba

bubmuoreka [JOK
https://m.edsoo.ru/a37a0c21

bubmuoreka [JOK
https://m.edsoo.ru/ad7718d7

bu6nunoreka [JOK
https://m.edsoo.ru/c97afaal

bubmuoreka [JOK
https://m.edsoo.ru/504e98c7

bubmuoreka [JOK
https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

but6mmoreka [JOK

10 Pemmrerme 32724 https://m.eds00.ru/93617bd9
MarsautHo€ 1noJie B BEIIECTBE.
11 ®eppoMarHeTUKu, na H;_ u bubmmorexa [JOK
pp > 11ap https://m.edso0.ru/30ff9608
JMaMarHeTUKHU
OcHOBHBIE CBOMCTBa
12 ¢deppomaruerukos. [Ipumenenue bubmmoreka LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amadq mo reme "MarautHOC but6mmoreka [{OK
noje" https://m.edso0.ru/5b55¢307
14 Pemrenue 3amay mo teme "Marautaoe bu6nunoreka [JOK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHue 3MeKTPOMarHuTHON
15 UHAYKIUU HOTIZ)K BEKTOpa MarHUTHOM bubmmorexa [JOK
AYIRHHH. P https://m.edsoo.ru/b3efaOcl
WHIYKIAH
but6mmoreka [JOK
16 OAC mrayKumH https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHOM UHIYKLIUH bu6muoreka [JOK
Qdapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nozie. Toku bubnmoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMH B ABMKYLIUXCS bubnmoreka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
bubmuoreka [JOK
20 Pemerre sanax https://m.edsoo.ru/4dfda618
bubmuoreka [JOK
21 Hpasmuo Jletua https://m.edsoo.ru/bbc22726
22 WnnykruBHocTh. KaTyika bubnuoreka [IOK


https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HMHAYKTHUBHOCTHU B ICIIH TOCTOAHHOI'O
TOKa

Asnenue camonnaykiuu. IC

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

bubmuorexa [JOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJIsl KATYIIKU C bubnmnorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3c0ad11
bubmuorexa [JOK
25 Pemenne 3ana
HICHUE a7t https://m.edsoo.ru/88f69d2b
26 O06001IeHre U CUCTEMATU3AIIHS bubmmoreka [JOK
3HaHUH 1o TeMe "DneKkTpoarnHamMuKa" https://m.edso00.ru/76484025
97 KonTponbhas pabota no teme bubnmoreka [JOK
"OnexkrpoguHamMuka" https://m.edsoo.ru/8ae09b98
Komnebarennnast cucrema. CBOOOIHEIE
28 Konebanus. 'apMoHHUeCKHUE bubmmorexa [IOK
-Lap https://m.edso00.ru/7¢1db385
KoJeb0anus
29 KunemaTtnyeckoe u TMHAMHA4YECKOE bubnuorexa [JOK
OIMCaHuE KOJIEOATENBHBIX ABHKEHUI https://m.edso0.ru/87ce9498
DHepreTuueckoe onucanue. Beisoxg
JTAHAMHYECKOTO OMUCAHUS
30 rapMOHHYECKHX KOJI€OaHUM U3 UX bubmmorexa HOK
p https://m.edsoo0.ru/e3c99692
JHEPreTHYECKOTO U KHHEMATHIECKOTO
OITHCaHUSs
bubnunoreka [JOK
31 Amnuryna u ¢gasza kojreoanuit
ynau ¢ https://m.edso0.ru/7a0c439a
[Tepuon u yacToTa KoJIeOaHMIA.
32 [Tepnoa mManbIx cBOOOIHBIX bu6nmoreka [IOK

KOJIEOAHUI MAaTEMATUUECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.edso00.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

Kose0aHuil Mpy>KMHHOTO MasiTHUKA

33 3aTyxatromue KojeOaHusl. bubnunorexa LIOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bubnunorexa LIOK
4 A
3 BTOKOTIE0aNNA https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepennusd "MexaHnueckue
36 K(f)ﬂe6aHI/IS(Ib BpM ;:IK&JIBHBIX Bubmaorexa ITOK
,},[ https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHIE U CUCTEMATU3AIUS
37 3HAHUH 110 TeMe "MexaHndecKkue bubmmorexa TTOK
| https://m.edsoo.ru/eb84182f
KoJe0anus
DneKTpOMarHuTHBIE KOJIeOaHusI. bu6muoreka [IOK
38 o
KonebarenbHblil KOHTYP https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMILIUTYIBI
39 3a I:I 'Z KOHJIEHCATOPA C aMILINAT 0};1:I bubnnorexa LIOK
A a p e https://m.edsoo.ru/093f9afl
CHJIBI TOKa B KOJIEOATEIIPHOM KOHTYpPE
40 3aKoH COXpaHEHHs SHEPTUHU B bu6nunoreka [IOK
UJeabHOM KOJIeOaTeThbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromnye 3I1eKTpOMarHuTHLIE
41 Kon};aH; B >I<p €HHBIE Enbmaorexa ITOK
' YRR https://m.eds00.ru/5e668619
AIEKTPOMArHUTHBIC KOJIeOaHUs
[Tepemennsiit Tok. Pesuctop u
42 KOHJEHCATOpP B IIENU IIEPEMEHHOTO bubmorexa TTOK
g pBH P https://m.edso0.ru/84836152
TOKa
43 Karymka "HIyKTUBHOCTH B IIETTH bubnuorexa [JOK


https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

NEPEMECHHOI'O TOKaA

3akon Oma ISl SIEKTPUUYECKOM 1Enn

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOTO TOKa https://m.edso00.ru/8bae38e6
MOo1mHOCTb IEPEMEHHOI0 TOKA.
45 AMIIATYIHOE U IEUCTBVIOLIEE bubnnorexa [IOK
ya A yiom https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUJIBI TOKA M HAMIPSHKCHUS
46 Pe3oHaHC B BIIEKTpUUYECKON LIENH bubnnorexa [IOK
P I https://m.edso00.ru/087506df
bu6nunoreka [JOK
47 Pemrenue 3ana
THCHAC 33184 https://m.edso0.ru/al6836a4
N neansublil Tpanchopmarop.
48 HnomBo CTBCI? He(pe paqa I/Ip bubnnorexa [IOK
p A » TTEpeAL » https://m.eds00.ru/f97418ae
MOTPeOICHHE IEKTPUICCKON SHEPT U
DKOJIOTHYECKUE PUCKU TIPH
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBT 2[1 I/ICHOJII)?,O}f)aHI/I?[p bubnnorexa [IOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTHH B TIOBCEAHEBHOM
KU3HA
bubnunorexa LIOK
50 P
ClHICHHE 3akad https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
51 P
ClHICHHE 3alad https://m.edsoo.ru/7cab59f8
O0001IeHrEe 1 cUCTEMAaTU3aIUI
52 3HAHUHU 110 TeMeE "DIIEKTPOMATrHUTHEIE buGnnorexa LIOK
" P https://m.edso00.ru/401024a9
KoJIeOaHus
53 MexaHn4eCKUe BOJIHBI. bu6nunoreka [JOK
XapaKkTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoICTBa MEXaHMYCCKUX BOJIH bubnunoreka [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmorexa [TOK
Vi AApaKtep Y https://m.eds00.ru/1380609
56 Wudpassyk u ynprpassyk. Lllymosoe bubnuoreka IIOK
3arpsiI3HEHUE OKPYXKAIOLIEH CPElIbl https://m.eds00.ru/7380038f
but6mmoreka [JOK
7 P
> CHICHHE SaAat https://m.eds00.ru/cfd918bf
58 DIEeKTPOMAarHUTHbIE BOJIHBI. bu6muoteka [JOK
N3nydenue 3J1eKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 DHeprus 3JIEKTPOMarHUTHBIX BOJIH. bubnmoreka [JOK
CBolicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[IIxana 3meKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue J1eKTPOMarHuTHBIX bubmmorexa LIOK
P P https://m.edso0o.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIHITBI paTuOCBsI3U U
61 TeneBuaAcHUs. Pagnonokanus. bubmuorexa [JOK
DNEeKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso00.ru/9f96f1f8
OKpY>Karolleu cpeabl
62 Konrponsnas padora o teme bu6nuoreka IIOK
"Koneb6anus u BoTHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH PSAMOJIMHENHOTO bubnuotexa [JOK
pacnpoCcTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMeHeHHE
64 3aKOHA MIPSIMOJTMHEHHOTO bubmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHs CBETa
65 OTtpaxenue ceta. [Lockoe 3epkaio. bubnmnorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnmnorexa [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

67

68

69

70

71

72

73

74

75

76

OTHOCUTEJIbHBIN MOKA3aTelNb
npenomienus. [lonmHoe BHyTpeHHEE
orpaxeHue. IIpenenbHblil yroiu
IIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemrenue 3a1au Ha npuMeHEHUE
3aKOHOB OTPAXKEHUS U NPEIOMIICHUS
cBeTa

Xona nydeit B mpusme. Jlucnepcus
cBeta. CJI0KHBIN cocTaB OEI0ro cBeTa.

Ber

JInn3zbel. DOKyCHOE pacCTOSHUE U
OIITUYECKAs CUJIA JIMH3BI

[TocTpoenne n300pakeHUi B JINH3AX U
UX cUCTeMax. Y BEIMUEHUE JINH3bI

Pemienue 3amau Ha mocTpoeHue
M300paxKeHH, MOIy4aeMbIX C
MOMOILIBIO JINH3

I'na3 xak onTudueckas cucreMa

Pemenue 3anau. [Ipenenst
MIPUMEHUMOCTH T€OMETPUUECKOI
OIITUKHU

CKopocTh CBETa U METO/IBI €€
HU3MEpEHUs

Jucnepcus ceera

HNutepdepeniius ceeta

https://m.edsoo.ru/bc2e55cd

but6mmoreka [JOK
https://m.edsoo0.ru/49d830a9

but6mmoreka [IOK
https://m.edsoo.ru/d8elc3be

bu6nmoreka [JOK
https://m.edso00.ru/60441359

bubmmoreka [JOK
https://m.edsoo.ru/bb53b1d5

but6mmoreka [JOK
https://m.edsoo.ru/5a868f09

but6mmoreka [JOK
https://m.edsoo.ru/ecd480a2

bu6mmoreka [IOK
https://m.edsoo.ru/cd174a10

bu6mmoreka [JOK
https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
https://m.edsoo.ru/lel6ccée
bubnuorexa [JOK
https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

Korep €HTHBIE UCTOYHUKH. Y CIIOBHS

77 HaOII0IEHUST MAKCUMYMOB U bubmmorexa TTOK
https://m.eds00.ru/c6416d48
MUHUMYMOB
bu6muoreka [{IOK
8 Pemerne saa https://m.edsocL).I ru/3061de2b
bubnuotexa [JOK
7 Hpunenenne ureppepeniun https://m.edsonI)l. ru/668edbc8
bubmuorexa [JOK
80 Alugparus ceeta https://m.edsog ru/12ed04b5
81 HudpaximonHas pemeéTka. Y cioBue bubnuoreka [IOK
HAOII0IEHUS TTIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubmuorexa [JOK
82 Pemterue sazat https://m.edsof)l. ru/d58c41la
83 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bubnuorexa [JOK
84 Pemterrte sagat https://m.edsoé.I ru/c56¢8158
85 CBeToBBIE ABIICHUS B IPUPOJIE bubmmorexa LIOK
https://m.edso00.ru/0b36363d
86 O060011IeHNE U CUCTEMATU3ALIHS bubnuorexa [JOK
3HaHui 1o Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbhas pabota no teme bubnuotexa [JOK
«OnTuka» https://m.edso00.ru/82315dd4
I'pasuUIBI TPUMEHUMOCTH
88 KJIACCHYCCKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
BJIEKTPOJUHAMUKYI U TIPUHIIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH
89 [TocTynatel cienuanbHOM TEOPUN bubnmoreka [JOK


https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCHUTENbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOM
untepsai. [IpeoOpa3zoBanus Jlopenua.
VYcnoBre NpUYMHHOCTH.

https://m.edsoo.ru/c56f05ch

bu6mmoreka [{OK

90
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amensieHre BpEMEHH U COKpaIlieHUE
JUTHHBI
01 OHeprusi ¥ UMIYJIbC PEASATUBUCTCKON bubnmoreka [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13p Macchl ¢ SHEPrUEn u
92 AMITYJIbCOM PEIISTHBUCTCKON YaCTHIIBI bubmorexa LHOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprus NoKost
93 PaBHOBECHOE TEIIIOBOE U3TyUCHHE bubmorexa LHOK
i https://m.edsoo.ru/f54035a5
bu6nunorexa LIOK
4 B
o 3axon emewenns Buna https://m.edsoo.ru/1c5ff752
95 I'unote3a M. I1nanka o KBaHTax. bubnuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubnunorexa LIOK
% DHEpTHs H HMIYIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnpiTer A. T Bubmuoreka [IOK
CroneroBa. 3akoHbl poTodhdekra https://m.edso00.ru/8c68e5b9
YpaBHeHue DUHIITEWHA AJ1sT
98 ¢doroaddexra. "Kpacnas rpanuna” Bubnmorexa LIOK
P parmit https://m.edso0o.ru/01ef4556
dotorddekra
99 Hasnenue cera. Onwith [1. H. but6mmoreka [IOK
JleGeneBa https://m.edsoo.ru/64b4f966
100 BonHoBbIe cBOMCTBA YacTHI bubnuorexa [JOK


https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoiind. /InmuHa BosHbI 1€

https://m.edsoo.ru/f59cfcec

N but6mmoreka [IOK
101 bpoiist 1 pasmepe! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIM3al1 ABWXKXYIICHUCA YaCTUIIbI
102 KopryckynsipHO-BOJTHOBOM JTyallu3M bubmorexa LHOK
PHYCKYIAP a4 https://m.edsoo.ru/8ccab62a
103 Judpaxiys 371€KTPOHOB Ha bubmuoreka [{IOK
KpUCTaILIax https://m.edsoo.ru/30dbal8c
Crnenudnka n3mMepeHNi B MUKPOMHUDE.
104 CooITIHS)meHHH He(P;n e enéHHC?CTeﬁp bubmorexa [IOK
. e https://m.edsoo.ru/65783dec
I'eitzenbepra
bubmnoreka [JOK
105 Pewenne rpaguicciux sazat https://m.edso0.ru/e70195bd
i bubnuotexa [JOK
106 Pemterte pacueripix safat https://m.edsoo.ru/ee9b3182
[ToBTOpenue no remam: "OCHOBBI BuG 1OK
non _ o NOJINOTCKA
107 CTO%, IfOpHyCKyMp HOTBOIIHOBOH https://m.edsoo.ru/c3de891a
Tyaanu3M
OnbITHI 10 UCCIEA0BAHNIO CTPOSHUS
108 aToMma. [itanetapHast MOzIelTb aTOMa bubmmorexa [JOK
. P A https://m.edso00.ru/312b750a
Pezepdopna
but6mmoreka [{IOK
1 IT b
09 OCTyRaTR! bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnmorexa [[OK
SHEpPruy aToMa BOJOpoOAa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYKJIEHHOE bubnmnorexa [JOK
HU3JYYEHHE CBETA https://m.edso00.ru/f945d85c
112 Jlazep bubnuorexa [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyknonnas Mmoaens sanapa
I'eiizenbepra-lBanenko. 3apsia u
MaccoBoe 4uciIo sapa. M3otomsl.
PangmoakTnBHOCTH

3aKOH PalnOaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOLIETO
n3iy4eHus. Biausnue
PaAvoOaKTUBHOCTH Ha )KUBBIE
opranu3Msbl. JlozumeTpust

DHeprus CBA3U HYKJIOHOB B sI/Ipe.
SAnepubie cunbl. Jledekt Macchl sapa.
Snepubie peakuuu. AnepHoie
peaktopsl. [IpoGreMbl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHUECKHUE aCTIEKThI Pa3BUTHUSA
SIZICPHOM SHEPTETUKHU

KonrponsHas padora no teme
«KBanroBas puzuxa»

Meroasl peructpauuu u
HCCIIEIOBAHUS AJIEMEHTAPHBIX YACTHIL.
@yH/1aMEHTaJIbHbIE B3aUMOJICUCTBUSL.
bapuonsbl, ME30HBI U JTENTOHBI.
[IpencraBnenue o CrangapTHOM

Mo enu. KBapk-riitooHHas MOJENb
anpoHoB Pu3MKa 3a NpeaesiaMu
CrannaptHoit mogenu. Témuas
Marepus U TEMHas sHeprus. EquHcTBO
(bu3nUuecKoil KapTUHBI MHpa

https://m.edso0.ru/2288a0c4

bu6nunoreka [JOK
https://m.edsoo.ru/34ada5de

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0

bubmoreka [JOK
https://m.edsoo.ru/lac08a5b

bubnuoreka [JOK
https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

OTansl Pa3BUTHA aCTPOHOMMUHU.

but6mmoreka [JOK

118
3HaueHue aCTpPOHOMUU https://m.edsoo.ru/ad73e145
[TpMEeHIMOCTh 3aKOHOB (PU3UKHU IS
119 00BSCHEHHS TIPUPOIBI KOCMUUYECKHUX bu6muoreka [IOK
00BEKTOB. MeTOo/1bl aCTPOHOMHYECKHX https://m.eds00.ru/39c44028
HUCCIIEIOBAHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAANOTEIIECKOIIEI buGnnorexa LIOK
P ’ https://m.eds00.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMHUS
Bun 38é3nnoro neba. Co3sesnus,
121 SIpDKHE 3BE3MILI, IUIAHETHI, UX BUAUMOE bubnnorexa LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
JBHKEHHUE
Conneunas cucrtema. CoHILe.
122 ConHeyHass akKTUBHOCTh. MCTOYHHUK bubmmorexa LOK
. https://m.edso0.ru/22748eb4
sHeprun ConHIA U 3BE3]
3BE3bI, X OCHOBHEIE
123 XapakTepUCTUKH. J{narpamma bubmorexa [TOK
| PaKTep . P Y https://m.eds00.ru/42169944
CHEKTPAILHBINA KJIACC — CBETUMOCTD
124 3Be3AbI TJIaBHOM IOCIIEA0BATEIIBHOCTH bubmorexa TIOK
A a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE MPEICTaBICHUS O bu6muoteka [JOK
MIPOUCXOKACHUH U 3BoJonK CoJtHIa https://m.edsoo.ru/d09da494
M 3BE311. DTanbl )KU3HU 3BE3]
Mueunsbiii [1yTe — Hama ["anakTuka.
126 Tune! ramaktuk. YEpHEIE OLIPHI B bubmmorexa TTOK
i p https://m.edsoo.ru/7cd10a0a
SJIpax TalaKTUK
127 Bcenennas. Pacummpenue Beenennoit. bubnuoreka [IOK


https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
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3akon Xab606ma. Teopust bosbioro
B3pbIBa. PennkToBOC M3ITydeHne

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

Hepeménnsie npobieMbl acCTpOHOMUHU

@uU3HYECKUI IPAKTUKYM II0 TEME
"UcciaenoBanye MarHUTHOTO ITOJIA
MMOCTOSTHHBIX MArHUTOB' MIIN
"UcciaenoBanue CBOICTB
(dbeppomMarHeTUKOB" UIU
"UccaenoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

OU3NYECKHUI TPAKTHUKYM I10 TEME
"N3mepenue cuiibel AMrepa” niu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuibl TOKa" WH
"OnpeneneHne MarHUTHOW WHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

@uU3HYECKUI IPAKTUKYM I10 TEME
"HUccnemoBanue IBIECHUS
3JIEKTPOMArHUTHON MHIYKIIUU'" WIIN
"OnpeneneHue MHIYKIIMU BUXPEBOTO
MarsuTHOro moJjs"

@uU3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue sBICHUS
camouHaykIu" uian "COoopka Moaenu
3JIEKTPOMAarHuTHOro reHeparopa’

https://m.edsoo.ru/3dbdf0d2

bubmuorexa [JOK
https://m.edsoo.ru/ce234633

bubmnoreka [JOK
https://m.edsoo.ru/d37d9ffe

but6mmoreka [JOK
https://m.edsoo.ru/67361aef

but6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnuoreka [JOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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DU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJ1e0aHU HUTSIHOTO U TPY>KMHHOTO
MasiTHUKOB"

Du3HYECKUl IPAKTUKYM I10 TEME
"[IpeoOpazoBaHue SHEPTUU B
MIPYKUHHOM MasiTHUKE"

DU3NYECKHUI TPAKTUKYM T10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MOCeI0BaTeIbHO COeTMHEHHBIE
KOHJIEHCaTop, KaTyIIKy U pe3ucTtop"”
niu "HccnenoBanue padboTh
HCTOYHHMKOB CBC€TA B IICIIN
MIEPEMEHHOTO TOKa"

but6mmoreka [JOK
https://m.edsoo.ru/5d159d35

but6mmoreka [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90

137

@u3HYECKUM IPAKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/b100661a

138

139

Ou3n4ecKii MPakTUKyM O TeMe
"N3mepenune nokazaresns npeaoMICHUs
crexna" win "Ilonydenue
n300pa’keHus B CUCTEME U3 TNTIOCKOTO
3epKayia v JUH3bI"

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe )KUIKHUX JIMH3)" Win
"N3mepenne pOKyCHOTO pacCTOSTHHS
paccenBarOIUX JUH3"

but6mmoreka [{IOK
https://m.edsoo.ru/42569eal

but6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

140

DU3NYECKUN IPAKTUKYM I10 TEME

bubnuoreka [JOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
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"Habmronenue mudpakmum,
uHTep(EepEHITNN U MOJIIPU3ALTUN
cBeTa"

DU3NYECKHUI TPAKTUKYM T10 TEME
"OrnpeneneHre UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTHIL (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHUI] B MArHUTHOM T110J1€)"

@uU3HYECKUI IPAKTUKYM II0 TEME
"N3mepenue nocrosinuou [lnanka Ha
OCHOBe ucciiefoBanus Gporordpgexra"
niu "HccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA Yepe3 CBETOANOM OT
HanpspkeHus"

https://m.edsoo.ru/8b7ac737

but6mmoreka [JOK
https://m.edso00.ru/63756¢c47

but6mmoreka [{OK
https://m.edsoo.ru/eb916f82

143

144
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Pu3HYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3pexEeHHOro aTOMapHOTO BOAOPOAA
1 U3MepeHue nocrosiHHot Pundepra”

DU3NYECKHUI TPAKTUKYM T10 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM J103UMETpa"
i "M3ydenue noriomnieHus 0eta-
YacTHUI| aJTIOMUHHEM"

PuU3HYECKUI IPAKTUKYM I10 TEME
"HaOmroneHus 38€30H0T0 HEOaA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
IIPWIOKECHUN JJIS OTIPECIICHUS
0JIOXKEHUSI HEOECHBIX 0OBEKTOB Ha

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

but6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

bu6nunoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoJyIapus u
spkue 3BE3ab1" unu "Habmronenus B
teneckor JIyHbl, MiIaHeT, TyMaHHOCTEH
¥ 3BE3IHBIX CKOTIJICHMI"

O0001IeHrEe ¥ cUCTEMaTU3 AU
3HaHui. Ponb GU3MKM 1 acTpOHOMHHU B

bubmmoreka [JOK

146 9KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. N https://m.edsoo.ru/ad6ddeed
colMaIbHOU U 3TUYECKOU chepax
JESTEeILHOCTH YeJIOBEKa
O060061IeHre U cucTeMaTH3aus
147 3HaHu. Poib 1 MecTo Qu3MKH 1 bu6muoteka [IOK
aCTPOHOMUU B COBPEMEHHOW HAYYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O060011IeHNE U CUCTEMATU3ALIHS
3HaHuil. Pone ¢pusndeckoil Teopun B
OPMHPOBAHUH MPEACTABICHUHN O
Gopaitp N P bubmuoreka [JOK
148 (bu3nyecKoil KapTHHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3MYECKOI KapTUHBI MUpPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX TPEJICTABICHUN O TIPUPOJIC
149 O06001IeHNEe U CUCTEMATU3ALIHS bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o011eHne 1 cUCTeMaTU3aIs bu6muoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
151 4 n n
3HaHui o teme "/[uHamuka https://m.edsoo.ru/2dfbafc5
152 O06o001IeHNe U CHCTEMAaTH3aIIHS bubnuoreka [JOK

3HaHuil no teme "CrtaTrka TBEpIOTro

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

Tema"

O000I11IeHNE U CUCTEMATHU3AIUS

153 3HAHUH 110 TeEME "3aKOHBI COXPAHEHUS Bubmorexa IOK
" P https://m.edso00.ru/32a4d1a0
B MEXaHUKE
O000111eHIE U CUCTEMATHU3AIIS
154 3HaHuH# 110 TeMe "OCHOBEI Bubmorexa LIOK
. | https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKOH TCOPHH
O00011IeHIE U CUCTEMATU3ALUS
155 3HaHu# 110 TeMme "TepmMoauHaMUKa Bubmiorexa LIOK
,P ' https://m.eds00.ru/c63f7c10
TemnoBble MAITUHEBI
O000I11IeHIE U CUCTEMATU3AIUS
156 3HaHUM 110 TeMe "ArperaTHble bubnuoreka IIOK
CcOCTOSHUS BemecTBa. Pa30BLIe https://m.edsoo.ru/1d36b5b1
nepexopl"”
O000I11IeHIE U CUCTEMATU3AIHS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Bubmiorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O0001IeHrEe ¥ cCUCTEMAaTU3AIUI
158 3HaHuil 1o TeMe "T1oCTOAHHBIN bubmorexa IOK
. " https://m.edso0.ru/71453ee6
AIEKTPUIECCKUHN TOK
O0001IeHrEe 1 cUCTEMAaTU3aIUI
159 3HaHu# 110 TeMe "TOKU B pa3In4HbBIX Bubmorexa LIOK
" P https://m.edso00.ru/3d40077a
cpemax
160 O06001IeHNE U CUCTEMATU3ALIHS bubnuotexa [JOK
3HaHUH 110 TeMe "MarautHoe moje" https://m.edsoo.ru/3b4c06ae
PesepsuElil ypok. O0001IEHNE U
P 7P . bu6mmoreka [IOK
161 CUCTEMATHU3AIN 3HAHUH 10 TEME

"DeKTpOMarHuTHas UHIyKIus"

https://m.edsoo0.ru/053e2248



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
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PesepBHbIil ypok. O6001IeHIE 1
CHCTEMATH3AlHs 3HAHUI IO TEME
"MexaHndeckue Koneoanus"

PeseprubIil ypok. O600meHIE 1
CUCTEMaTHU3alMs 3HaHUU 110 TEME
"DIeKTpOMarHuTHhIE KoeOanus"

PesepubIil ypok. O60011eHIE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"MexaHU4YecKue U 3JIeKTPOMarHUTHbIE
BOJIHBI"

PesepubIil ypok. O60011eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"OnTuka"

PesepBHeIitl ypok. O600ICHNE 1
cucreMarui3anuia 3HAHUH 110 TEME
"Ocnosl CTO"

PesepBHrlIit ypok. O6001IeHNE U
CUCTEeMAaTH3aIHsI 3HAHHHA 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBHbIil ypok. O6001IcHIE 1
CUCTEeMAaTH3alMsI 3HAHHUH 110 TeMe
"®du3uka aroma"

PesepBubIil ypok. O600meHIE 1
cHCTEMAaTH3allHs 3HAHHUH 110 TEME
"®duznka aTOMHOIO sipa 1
3J€MEHTapHbIX YyacTull”

PesepBubIil ypok. O6001eHIE 1
CHCTEMaTHU3allus 3HAHHUI TI0 TEME

but6mmoreka [{OK
https://m.edsoo.ru/d6310bfd

but6mmoreka [IOK
https://m.edsoo.ru/5e2bb83d

bubmuoreka [JOK
https://m.edsoo.ru/96a7a2dd

bubmuoreka [JOK
https://m.edsoo.ru/52ad1603

bubnunorexa LIOK
https://m.edsoo.ru/5beclc65

bubmuorexa [JOK
https://m.edsoo.ru/f7c59d38

bu6mmoreka [IOK
https://m.edsoo.ru/1f511654

bubmnoreka [JOK
https://m.edsoo0.ru/905c5ce0

bubnunorexa LIOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

"DnemMeHTHl acTpopu3uKu"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

. Msakumes I'.51. ®uszuka. 10 xmacc : yuel. mis 00meoOpa3oBarT. yUpeKIeHUN:
6a3oBeii 1 mpodwi. ypoau / I'. S. Msakumes, b. b. byxosnes, H. H.
Corcknit.— M. : [Ipoceenienue, 2010. — 366 c.

Msxkumes I'. 1. @uszuka. 11 kinacc: yueb. jis o01ieo0pa3oBar. opraHusaiui ¢
MPUJI. Ha DJIEKTPOH. HOocuTele: 0a30BbIi U ipodui. ypoHu / I'.5. Mskuiues,
b.b. byxoBues, B.M. Hapyrun. — M.: IIpocsemenue, 2014. — 399 c.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

. Caypos HO. A. ®usuka. [Toypounsie pazpabotku. 10 kmacc : yueb. mocobue
it obmeoopazosar. opranuzanuii / 0. A. CaypoB.— M. : [IpocBemenue,
2017. — 277 c.

. Caypos 0. A. ®uzuka. [loypounsie pazpabotku. 11 knacc : yued. mocodue
1151 00111e00pa3oBat. opraHu3aiuii : 6a3oBbii U yriyosn. yposuu / 1O. A.
CaypoB.— M. : IIpocsemienue, 2017. — 274 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Enunas xosureknus nupoBbix 00pa3oBaTeNbHBIX pecypcoB: http://school-
collection.edu.ru

2. ®OenepalibHbli  LEHTP  HMH(POPMALMOHHO-00pPa30BaTEIbHBIX  PECYPCOB
(OLIMOP): http://fcior.edu.ru

3. bubmmoreka IJOK: https://myschool.edu.ru/

IEJIEBBIE OPUEHTUPHI PE3YJIbTATOB PABOYEM ITPOI'PAMMBI
BOCIIMTAHUSA, DOPMUPYEMBIE B PAMKAX PEAJIN3ALIUN
PABOYEN IPOT'PAMME 1O MATEMATHUKE (YPOBEHB COO)

Pa6ouas mporpamma Bocniutanus MBOY Urpunckoit COLL Ne 1 peanusyercs
B TOM UYHKCJIE U Yepe3 UCIOIb30BaHNE BOCIIUTATEILHOTO MOTEHIIMAIa YPOKOB.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

Ota paboTa OpreHTHpOBaHa Ha (POPMUPOBAHNUE IIETIEBBIX OPHEHTHPOB
pe3yJIbTaTOB BOCIMTAHUS Ha YPOBHE CPEAHEro 0011ero oopazoBaHusi, KOTOPbIE MOTYT
OBITH CPOPMHUPOBAHBI, B TOM YHCJIC Ha YPOKaxX (U3UKHU:

HEJIEBBIE OPUEHTHUPBI

I'PAXKIAHCKOE BOCITUTAHUE

CosHaromuii cBO€ eIMHCTBO ¢ Hapo oM Poccuu Kak HCTOUHUKOM BIIACTH U CYOBEKTOM
TBHICSYEJIETHEW POCCUNCKON rOCYJapCTBEHHOCTH, C POCCUIICKMM roCy1apCcTBOM,
OTBETCTBEHHOCTbH 3a €r0 Pa3BUTHE B HACTOSIIEM U OyIyllleM Ha OCHOBE UCTOPUUYECKOTO
MpOCBeIIeHus, cCHOPMHUPOBAHHOTO POCCHIICKOTO HAIIMOHATILHOTO UCTOPHYECKOTO
CO3HAaHUA.

OcCO3HaHHO U JAESATENHHO BHIPAXKAIOIMNN HEMPHUITHE JTFO00H TUCKPUMUHAIIIH 110
COLIMAJIbHBIM, HAITMOHAJILHBIM, PACOBBIM, PEJTUTHO3HBIM MPU3HAKAM, POSIBICHUIM
AKCTPEMU3MA, TEPPOPU3MA, KOPPYILIMH, AaHTUTOCYTAPCTBEHHON JEATEILHOCTH.

ITATPUOTUYECKOE BOCIIMTAHUE

[IposiBastoIINiA JEATENbHOE HEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY U KYJIBTYPHOMY
HAaCJEIUI0 CBOETO U IPYTrux HapooB Poccuu, TpaauumsaM, npa3gHuKam, MaMsITHUKaM
HapOJ0B, IIPOKUBAIOIIMX B pOAHOMN cTpaHe — Poccun.

JNAYXOBHO-HPABCTBEHHOE BOCITMTAHUE

JIeWCTBYIOINMI 1 OLICHUBAKOIIMK CBOE MOBEICHUE U TTOCTYIIKH, HOBEICHUE U TTOCTYIIKH
JIPYTHUX JIFOJEN C O3UIUN TPAJULIHUOHHBIX POCCUNUCKUX JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH X HOPM C OCO3HAHUEM MOCIIEICTBUN MOCTYIKOB, JEATEIIbHO BhIPAXKAIOIIHNI
HENPUATUE AHTUTYMAHHBIX U aCOLMAIIBHBIX ITOCTYIKOB, ITIOBEAECHHUS, IIPOTUBOPEYALLINX
9THUM IESHHOCTSIM.

[IposBrsromunii yBa)keHHE K )KU3HH U JOCTOMHCTBY KaKJIOTO Y€I0BEKa, CBOOO e
MHPOBO33PEHUECKOTO BEIOOPA M CAMOOIIPEIEIICHUS, K TTPEACTABUTEIISAM Pa3TUnIHBIX
ATHUYECKUX TPYMI, peIUruii Hapo10B Poccuu, MX HalMOHAIbHOMY JOCTOMHCTBY U
PEITUTHO3HBIM YyBCTBAM C YYETOM COOJIIO/ICHNS KOHCTUTYIIMOHHBIX TIPaB M CBOOO/] BCEX
rpaKJ1aH.

OU3SNYECKOE BOCITUTAHUE, @OPMNUPOBAHUE KYJIBTYPHI 3]JOPOBbA 1
OSMOLMOHAJIBHOI'O BJIAT'OIIOJIYUYUA

Colmrogaromuii paBuiia JMYHON U 00IIECTBEHHOM 0€30MMacHOCTH, B TOM YHCIIE
0e301acHOTO MOBEJIEHUSI B UHPOPMAIIMOHHOMN Cpejie.

[TposBrstomunii CO3HATENIEHOE M 000CHOBAHHOE HEMPHATHE BPEIHBIX MPUBBIYCK
(KypeHusi, ymoTpeOIeHHs aTKOTOJIsl, HAPKOTHUKOB, JIFOOBIX (hOpM 3aBUCUMOCTEN ),




JIECTPYKTUBHOTO TIOBE/IEHUS B 00IIeCTBE U IU(PPOBOIL cpesie, MOHUMAaHKUE WX Bpeaa s
(bU3HYECKOT0 U IICUXUYECKOTO 370POBbSI.

JleMOHCTpUpYIOLINi HABBIKH pe(IEKCUU CBOETO COCTOSHUS ((hU3MUECKOTrO,
HMOLIMOHATBHOTO, IICUXOJIOTMYECKOTO), COCTOSHUS IPYTHX JIFOJCH ¢ TOUKU 3pECHUs
0€30MMacHOCTH, CO3HATEIHHOTO YIPABICHUS CBOMM SMOIIMOHATLHBIM COCTOSTHUEM,
Pa3BHUBAIOMINIA CIOCOOHOCTH aJaTHPOBATHCS K CTPECCOBBIM CUTYAIIHSIM B OOIICHHUH, B
Pa3HBIX KOJUIEKTHBAX, K MEHSIOIIMMCS yCIOBUSAM (COIMATBHBIM, HHPOPMAITMOHHBIM,
MPUPOIHBIM).

TPYAOBOE BOCIIMTAHUE

YBaxarouuii TpyJ, pe3yabTaThl TpyZa, TPYAOBbIE U MPodeccuoHaIbHbIE JOCTUKEHUS
CBOMX 3€MJISIKOB, UX BKJIaJl B Pa3BUTHE CBOETO MOCEICHHUSI, Kpas, CTPaHbI, TPYOBBIE
JOCTHKEHUS] POCCUICKOr0 Hapoaa.

BrIpakaromuii 0CO3HaHHYIO TOTOBHOCTD K ITOJTYYCHHIO MPOGECCHOHATBLHOTO
00pa3oBaHus, K HEIIPEPHIBHOMY 00Pa30BaHUIO B TCUCHHE KU3HH KaK YCIOBHUIO YCIEIITHOM
po¢eCCHOHATBHON B OOIIECTBEHHOM JICATCIBHOCTH.

OpueHTHpOBaHHBINA HA OCO3HAHHBIN BHIOOP cdepbl TPYAOBOH, MPOPECCHOHATBHOM
JESTEIbHOCTH B POCCUICKOM O0ILIECTBE C YYETOM JIMYHBIX KU3HEHHBIX TUIAHOB,
noTpedHOCTEN CBOEH ceMbH, OOIIECTBA.

HEHHOCTHU HAYYHOI'O ITO3HAHUA

JlesTenbHO BRIPAKAIOIIMK MTO3HABATEILHBIE HHTEPECH B PA3HBIX MIPEIMETHBIX
00J1acTsAX C Y4€TOM CBOMX MHTEPECOB, CIIOCOOHOCTEMN, JOCTHKECHHM.

JIeMOHCTpHUPYIOIINIA HaBBIKU KPUTUYECKOTO MBILUICHHUS, ONPEAEICHUS JOCTOBEPHOM
Hay4YHOU MH(POPMALIUU ¥ KPUTHUKU aHTUHAYYHBIX MTPEICTaBICHUI.

PazBuBaromuii 1 MpUMEHSIONINI HaBBIKU HAOJIOICHUS, HAKOTUICHUSI 1
cUCTeMaTH3aIy GaKkToOB, OCMBICICHUS OIBITa B €CTECTBEHHOHAYYHOW U TYMaHUTapPHOU
00/1acTIX MO3HAHMS, UCCIIEN0BATENLCKOM IEATEILHOCTH.
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