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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoOBHE cpeaHero oOmiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takke ¢ yu€Tom (enepaibHON paboueit nmporpamMmel Bocniutanus u Konnenuu
npernojaBanus  ydeOHoro rmpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yIommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
COJICp’KaHHE, YCTAHABIMBAET PEKOMEHAYEMYIO MMOCIEI0BATEIbHOCTh U3YUYEHUS
TEM U pa3lelioB y4yeOHOTO TpeaMera ¢ Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOrO MpoIecca, BO3PACTHBIX
ocobenHocTeil obyvatontuxcs. [Iporpamma no ¢usuke maét npencTaBlieHUe O
HEesiX, COoAepKaHWuU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIHMTAHMUS U PA3BUTUA
oOydJaronuxcsi cpejcTBamMu ydeOoHoro npenmera «duszuka» Ha yriayOiaéHHOM
YPOBHE.

N3yuenue kypca ¢usznku yriryoJIEHHOTO YPOBHS MO3BOJIIET PEain30BaTh
3aaun MpoeCcCUOHANTBHOM OpPUEHTAllUU, HANpPABJICHO Ha CO3JaHUE YCJIOBUMN
JUISL TIPOSIBIIGHUS CBOMX WHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMcs, KOTOpbIE  HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsI B OpraHM3alusix MPOPECCHOHAIBHOTO 00pa3oBaHUA IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATIBLHOCTSIM.

B nporpamme mno ¢Qusuke omnpeaensroTcs IUIAaHUPYEMbIE Pe3yJIbTaThl
OCBOCHMSI Kypca (U3MKM Ha YypOBHE CpeaHero ooOiiero oOpa30BaHUS:
JUYHOCTHBIE, METAaNpeIMETHbIE, MpeaMeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHo-Meromonornyeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM PE3yJIbTaTaM OO0y4YaroIIuXcs,
OCBOMBIIIMX MPOrpamMmy 1Mo (U3MKE Ha YPOBHE CpeaHero oOiero oopa3oBaHus
Ha yrTyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO0.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIEC TPEIMETHBIC PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

cozepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uMke UMEET NMPUMEPHBIA XapakTep U MOXKET OBITh
UCIIOJIb30BaHA YUUTEISIMU (DU3HUKH IS COCTABIICHUSI CBOMX PabOUUX MPOTPAMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUUTENCH
U TPEAOCTABISET BO3MOXXHOCTH [IJII PEATU3AlMU PA3TUYHBIX METOJUYECKUX
MOJIXOJIOB K TpernofaBaHui0 (HU3MKA Ha YriayOJE€HHOM YPOBHE IMPH YCIOBHH
coxpaHeHus1 00s13aTeIHHOM YaCTH CoJIepKaHus Kypca.

®du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauyecTBe ydeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIal B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (uzukm —
CHUCTEMOOOPA3yIONUK 11  €CTeCTBEHHO-HAYYHBIX yUEOHBIX TMPEIMETOB,
MMOCKOJIbKY (PM3WYECKHUe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouoyiorueu, ¢usmdeckoil reorpadueil m acTpoHOMUEH.
Hcnonp3oBaHne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWM OIPEIESITHIIIO
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIy4Y€HUsI HOBBIX MAaTE€pPUAJIOB C
3aJlaHHBIMU CBOMCTBaMU. l3ydeHue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa OO0ydYaromerocs, B



dbopMHpoBaHWE YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUH UMHU YY€OHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca (u3uku Ha ypOBHE CpeAHero oOuiero oOpa3oBaHUS
MOJIOKEH Ppsii UJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KaK MPUHIMUIBI €ro
OCTPOCHHUSI.

Hoea yenocmnocmu. B coOOTBETCTBUM C HEH KypC SIBJISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COICPKUT MaTepuall U3 BCeX pas3zesioB (U3HMKHU, BKIIOYACT
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (HU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsSeTCs
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanvzanus npeanoaraet UCrnojab30BaHKUe
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAayKU, OCMBICICHUE CBSI3U PA3BUTHUS
bu3ukM ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3Mku yriryOn€HHOTO
YpOBHS TMpeEArojiaraeéT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUM U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coJiepKaHMs, TOCBAMIEHHBIX HJKOJOTMYECKHM TMpo0jIemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTH, a TakkKe 00CYXICHUS
npoOiieM  palMoOHAIILHOTO  MPUPOJIONOJIB30BAHUS M DKOJOTHYECKOM
0€30I11aCHOCTH.

OcBoeHnue cojiepKaHusl MPOrpaMMbl IO (PU3UKE TOJKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeIbHOCTHOrO Toaxoaa. g hus3uku peanusaius
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU CaMOCTOATEIBHOTO
IKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydeOHOro Iporiecca.
Jlist yriyOin€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
U3Y4YCHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl M PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoba pean3anuu (PU3n4ecKoro mpakTukyma. B
NIEPBOM ClIydae MPaKTUKyM mpoBoauTcs oo B koHie 10 u 11 kmaccos, mmbo
IIOCJIE TIEPBOTO W BTOPOrO MOJYIrOAWMK B Ka)XIOM M3 3TUX KIIACCOB. BTopoi
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JTaOOpaTOPHBIX padoT,
KOTOpbIE TIPOBOJSITCS B Mpollecce M3ydeHus: pasaena (temsl). [lpu stom mox
paboTaMu MPaKTUKyMa MOHUMAETCS CAMOCTOSITEILHOE MCCIIEI0BAHKUE, KOTOPOE
IIPOBOJIUTCSI TI0O PYKOBOJICTBY CBEPHYTOTr0, 000OIMIEHHOTO BHJIa O€3 MOIIAroBOM
UHCTPYKITUH.

B nporpamme mo ¢uzMKe cucTeMa YYEHWYECKOTO OJKCIEPUMEHTA,
1abopaTOPHBIX padOT M MPAKTUKyMa MpECTaBIeHAa eIUHBIM MepedHeM. Brioop
TEMAaTUKH IS 3TUX BUJIOB YUYCHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 00pa3oBaTEeNbHOTO TIpollecca HMCXONs U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS M OCHaieHus kaOwHeta ¢usuku. [Ipu sToM
obecrieunBaeTcsl OBJIAJIeHUE 00YJaIONUMUC YMEHUSIMH TIPOBOJUTH MPSMBIE U
KOCBEHHBIC M3MEPEHUS, UCCIICAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEITUYUH U
MMOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHUE yIEnseTCs PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM U1t pacU€THBIX 33724 IPUOPUTETOM SIBIISFOTCS 3a/1a4U C SIBHO



3alaHHOM M HESBHO 3aJaHHOW (U3MYECKOM MOJEINbl0, TO3BOJISIONINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjeia
Kypca, TaKk M HHTErpUpys MPUMEHEHHUE 3HAHUW M3 pa3HbIX pasnuesnoB. s
KaueCTBEHHBIX 3asa4y PUOPUTETOM SIBIIIFOTCS 3a/laHus Ha
oObsCHeHHE/Tpe/IcCKa3aHne MPOTeKaHUsl (U3UYECKUX SBJICHUM U MPOILIECCOB B
OKpY XKalolllel KU3HU, TpeOyrolue Bbioopa (pU3ndeckoit MOJeu JJisl CUTYaluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CIeueHUI0 Y4eOHOro npoiecca Kypc Gu3uku yriyosa€HHOTO
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH HU3y4aThCsl B
YCJIOBUSIX MPEIMETHOro KabOuHeTa. B kabuHeTre GU3MKM TOJDKHO OBITH
HeoOxonuMoe JabopaTopHoe OOOpYJOBaHUE Jis BBIMOJHEHUS YKa3aHHBIX B
nporpaMme no (pU3MKe YYEHHMUECKUX ONBITOB, JAOOPATOPHBIX paboT U padoT
MPaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCTpaniuoHHOE 000py/n0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIeYrMBaeT MOCTAaHOBKY
NEPEUUCICHHBIX B MporpaMMme Mo (U3MKE KIIOUEBBIX JEMOHCTPALUM s
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUUYECKHX MPAKTUYECKUX pPadoT
dbopMupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydJarommuxcs. TeMaThdecKue KOMILJIEKThI
71a60paTOPHOTO 00OPYIOBAHUS JOKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4EHUS GUZUKHU B 00111eM 00pa30BaAHUHU SIBIISIFOTCS:

dbopMHpoBaHWE HWHTEpECa W CTPEeMJICHHS OOyYaroluXxcsi K HAyYHOMY
U3YYCHUIO TMPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
(bu3HUecKrX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TIPEACTABICHUM O POIM (U3HKU ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(ecCHOHaNbHON NESITEIbHOCTH, CBS3aHHBIX C (U3HKOM, TMOATOTOBKA K
nanbHeeMy oOy4eH!IO B 3TOM HAlpaBIICHUU.

JlocTkeHre dTUX 11eNiel 00eCTIeYMBASTCS PEIICHUEM CIICTYIONINX 3a71a4 B
mpoliecce u3yueHus Kypca GU3NKy Ha ypOBHE CPETHETO O0IIeTro 00pa30BaHuUS:

IpHUOOpeTeCHUE CUCTEMBbl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUAs MEXAHHWKY, MOJICKYJSPHYIO
(bu3HKY, SJIEKTPOIUHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HUKY;

dbopMHupoBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS s
00bsiCHeHMsI (M3UUECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pPELIEHN B MOBCEHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHHS pa3IMYHBIX 3a7ad C SBHO 3aJlaHHOMN
¢du3nUecKoil MOJIENbIO, 3a71a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIHLHOE CO3/IaHNE



¢u3nueckoil MoJenu, aJeKBATHOM YCJIOBHSM 3aJaud, B TOM YHCIIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPONCTB M TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO
cpeny;

OBJIAJICHHE METOJIaMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W MHTEpHpeTanud UHGOpMaInH,
ornpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO37]aHUE YCIIOBUHM Uil pa3BUTUSL YMEHUN MPOEKTHO-UCCIIE0BATEIbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE WuHTEpeca K cdepam mnpodeccuoHaATbHON IesITeNbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Ddusmka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3zoBaHMsl BBIOMpAETCs OOYUYAIOIMIMMUCS, IUIAHUPYIOIMIMMHU MPOAOIIKEHUE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YPOBHE CPEIIHErO
obmero oopazoBanusa orBoautcs 340 yacos: B 10 kimacce — 170 vacoB (5 yacoB
B Hefento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipemyaraempiii B mporpamMme 1o (u3MKe MepeueHb JIa0OpaTOPHBIX U
PAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEJIaeT BHIOOD
IpPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iprpamma paszpabotana ¢ ydetoMm deaepaibHON pabouel mporpaMmmoit.



COIEPKXAHUE OBYYEHUA

11 KUIIACC

Paznen 1. DaekTpoauHamMuKka.

Tema 1 Ilocmoannwlit 31eKmpuyeckuil mox.

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBust  CyIIECTBOBAaHHS ~ THOCTOSIHHOTO — AJIEKTPUYECKOTO  TOKA.
Ucrounuku Toka. Hanpspkenne U u DJIC £ .

3akoH OMa [ yyacTKa L.

DIIEKTPUUECKOE CONIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJIHOPOAHOTO MPOBOJHHMKA OT €0 JJIMHBI U IUJIOIIAINA IONEPEYHOTO CEUYEHUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, napasuiesIbHOE, CMEIIIaHHOE COEMHEHNE
IPOBOJAHUKOB. Pacyér pa3BeTBIEHHBIX JJeKTpUueckux nener. [IpaBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTh 3JIEKTPUYECKOro ToKa. TernoBas MOIIHOCTb, BhIAEISIEMas Ha
pesucrope.

OJIC m BHyTpEeHHEE COIPOTUBIECHHUE HUCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTPUYECKOW Ienu. MOIIHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3aMbikanue.

KonpencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKUE MPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

Hccnenoanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSIKEHUS ISl PE3UCTOPA,
JIaMITbl HAKaJIUBAHUS U CBETOUOAA.

3aBUCHUMOCTh CONPOTUBIICHUS! HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEUEHUS M MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CWJIbI TOKa OT CONPOTHUBJICHUS TpU
MOCTOSTHHOM HaIps)KEHHH.

[Ipsamoe wu3mepenne IJIC. KopoTkoe 3aMblkaHHE TalbBaHHYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

Cnioco0bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeii.

UccnenoBanne pa3HOCTH NOTEHIMAJIOB MEXAY IMOJOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Hccnenoanne CMEMIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenne yaenbsHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKa OT HANPSDKEHUS IS JIaMIIb
HaKaJIMBaHMUS.

VYBenuueHue npezesa u3MepeHus: amnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC rajnbBaHUYECKOTO 2JJIEMEHTa OT
BPEMEHU MPHU KOPOTKOM 3aMbIKAHUHU.

UccnenoBanne pa3HOCTH MOTEHIMATIOB MEXIY IMOJI0CAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B L[ETIH.

UccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 2. Toku 6 pa3nuuHbix cpeoax.



DnekTpuyeckas MNPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
IPOBOJUMOCTh TBEPBIX METAILIOB. 3aBUCUMOCTb CONPOTUBICHUS METAJIJIOB OT
TemriepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W NIpUMECHass  MPOBOAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

DNEKTPUYECKUNA TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHYECKAST AUCCOLIUALIMSL.
Onextponn3. 3akoHbl Dapajes it IEKTPOIIN3a.

DnexkTpuyeckuid TOK B razax. CamMoCTOSTEIbHBIM U HECAMOCTOSATEIbHBIN
paspsa. PaznuyHbie TUITBI caMOCTOSATEIBHOTO pa3psina. Monnus. [1na3zma.

Texnuueckue ycTpoHCTBAa M MPAKTUUECKOE MPUMEHEHHE: ra3opa3psaHbie
JaMIIbI, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3uCTOp, (HOTONMOMA, CBETOAUOJ, TalbBaHUKA, paQUHUPOBAHUE MEJH,
BBITUIABKA aJTIOMUHMSL, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTHUBJICHUS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

3akoHbl nekTpoiusa Dapajes.

HckpoBoit pa3psii v MPOBOJIMMOCTh BO3TyXa.

CpaBHeHHE MPOBOAUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Habmronenue amexTpoiusa.

N3mepenue 3apsiia OAHOBAJIGHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH  COMPOTHBJICHUS  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphl.

CHsITHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKHU JUO/IA.

Du3HYeCKUil MPAKTUKYM.

CnocoObl  u3MepeHus  (HU3UYECKHUX BEIMYUH C  HCIOJIb30BAHHEM
AQHAJIOTOBBIX W IHU(GPOBBIX H3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTEJIbHBIC TMOTPEIIHOCTH
u3MepeHuii pusndeckux BeaudrH. OleHKa TPaHuIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCIENOBAaHUM 3aBUCUMOCTEMN
¢bu3nuecKuX BETUYHMH, TTPOBEpPKa MPEMIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMHCAHHBIX B TEMAaTHYECKUX pasleiax «YUYCHHUYECKHUH OKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIE CBS3H.

N3yuenune «kypca ¢usuku yriuyonéunoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCS € Y4E€TOM COJAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3CH C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYECHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbIH (QakT, THUNore3a, Qu3nIecKas
BEIMYMHA, 3aKOH, TEOopus, HAOIIOIeHUe, HKCIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHU, H3MEPUTEIbHBIC MPUOOPHI,
nudposas mabopaTopusi.

Mamemamuka: pelieHue cUCTeMbl ypaBHeHHMH. JIuHeliHas ¢QyHKIus,
napabona, rumnepbosia, uX TpaduKu W CBOWCTBA. |PUTOHOMETPUYECKHUE
byHKIINUN: CUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECCTBO. BEKTOPHI U MX MPOEKIIUU HA OCH KOOPIMHAT,
CJIO’KE€HUE BEKTOPOB.



Buonocusa: mexaHnuueckoe ABWKEHUE B JKUBOW mpupoae, nuddysus,
0CMOC, TEIJIO0OOMEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPY KaloIen
Cpelibl, yTUIU3alus OMOOPTraHUYECKOTr0 TOIUTMBA ISl BRIPAOOTKHU «TETIOBONY U
AJIIEKTPOIHEPTUH, TMOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SIBIICHUS B
IPUPOJE, PICKTPUUECKHUE SBJICHUS B )KUBOU MIPUPOJIE.

Xumuna: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYII,
MOJIb BEIllECTBa, MOJISIpPHAs Macca, MOJy4YeHHUE HaHOMAaTepUajioB, TEIIOBbIC
CBOMCTBAa TBEPABIX TN, KUAKOCTEH U Ta30B, IKUIKAE KPUCTAIIBI,
ANEKTPUYECKUE CBOMCTBA METAIOB, JJIEKTPOJIUTHYECKAsh JUCCOIHAIUS,
raJibBaHUKa, HJIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHocTh BO3ayxa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocua:  npeoOpa3oBaHHWE  JBMKEHUH C  HMCHOJIb30BAaHUEM
MEXaHU3MOB, YYET CYXOTO U JKHUJKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE
KOHCTPYKIIMU (KPOHIUTEWH, pemérdyarble KOHCTPYKIMU), HCIOJIb30BAaHUE
3aKOHOB COXPAaHEHMSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJAOMET U JIpyTHUE),
JIBUTATENIb BHYTPEHHETO CTOpaHMsl, MapoBas TypOUHA, OBITOBON XOJIOJAUIIBHUK,
KOHJIULIMOHEP, TEXHOJIOTUU TIOJIYYEHUS COBPEMEHHBIX MAaTEpHAIOB, B TOM
YUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Tra30pa3psaHbIE JaMIIbl, TOJYIPOBOJHUKOBHIE
puOOpPHI, TAIbBAaHUKA.

Tema 3. Macnummnoe noe.

B3auMogencTBrue IOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarunutHoe nosie. BekTop MarHUTHOW WHAYKUWMH. [IpuHUMN cynepno3uuuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHUH.

MarHuTtHoe€ 1oJjie TPOBOJAHUKA C TOKOM (IMPSMOTrO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amrnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHla, €€ HampaBJ€HUE M MOJIYJb. J[BU)KEHHE 3apsHKEHHOM
YaCTHI[BI B OJHOPOHOM MarHUTHOM moJe. Pabota cubl Jlopenna.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rnapa- U J1MaMarHeTUKH.

TexHU4eCcKre yCTPOMCTBA U TEXHOJIOTHMYECKHE IPOLECCHI: ITPUMEHECHHUE

MTOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AIEKTpOABUTATENH SIKOOHM, YCKOPHUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptHa uHMM UMHAYKUMM  MAarHUTHOIO  IIOJIS  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa 1wHWII MAarHUTHOM WHAYKIWW TMOJIS JJIWHHOTO IPSAMOIO
MIPOBOJIHUKA U 3aMKHYTOTI'0 KOJIBLIEBOT'O IMTPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Ha6nronenue nBmkeHus mydyka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUMn JIEUCTBHUS DJIEKTPOU3ZMEPUTEIILHOTO npubdopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIE HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.



Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

N3mepenune cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHue MAarHUTHOM WHAYKUWA HAa OCHOBE W3MEPEHUS CHIIbI
Awmrepa.

Tema 4. InekmpomazHumnan UHOYKYUA.

SIBneHne BIEKTPOMArHUTHOM WHAYKIWU. [IOTOK BEKTOpa MarHUTHOU
uHaykunu. OJIC uHAykiuu. 3akOH 3JIEKTPOMAarHWTHOW WMHIAyKnuu Papanes.
Buxpesoe anexrpuueckoe noie. Toku Oyko.

OJ1C uHAYKIMKA B IPOBOJHMKE, JBHKYIIEMCS B OHOPOJAHOM MarHUTHOM
noJie.

[IpaBuno JleHua.

NunyktuBHOCTh. KaTyllika MHIYKTMBHOCTM B LENH MOCTOSHHOTO TOKA.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre ycTpoucTBa U TEXHOJOTHYECKUE MPOUECCHl: MHAYKIIMOHHAS
1eYb, COJICHOUI, 3AIIUTA OT AJIEKTPU3ALUU TEJI NPHU JBUKEHUU B MATHUTHOM
noJie 3eMJIu.

Jemoncmpayuu.

HabGnronenue siBIeHUs 2JI€KTPOMAarHUTHOW MHTYKIIUH.

Uccnenosanne 3aBucumoctd IJIC HHAYKIIMM OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.

[Ipasuo Jlenua.

[lagenne MarauTa B aIFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Uccnenoanne 3aBucumoct I C caMOMHAYKIIMM OT CKOpPOCTHU
U3MEHEHHUSI CWJIbl TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.

Onpenenenre MHIYKIMU BUXPEBOIO MArHUTHOTO TIOJISL.

Uccnenosanue sSBICHUS] CAMOMHIYKIIAH.

COopka Moienu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 2. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

lapmonnyeckue  konebanusi. KuHemarnueckoe W JUHAMUYECKOE
omHcaHue. DHEPreTHUYEeCKOE OINMUCAHWE (3aKOH COXPAHECHUS MEXaHUYEeCKOU
sHepruu). BeIBOJ TMHAMUYECKOTO OMMCAHMS TAPMOHUYECKUX KOJIEOAaHUN U3 UX
SHEPreTUYECKOr0 U KUHEMaTUYECKOrO OMHUCAHUSI.

Awmrutyna u ¢dasza xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOHOM
BEJIMYMHBI C aMITUTYyIaMU KOJIeOaHUI €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u wactora konebanuii. [lepron Manmbix CBOOOMHBIX KOJeOaHUI
MareMaTtuueckoro masTHuka. [lepmon cBOOOAHBIX KOJIEOAHWI TPYKUHHOTO
MasiITHUKA.

[Tonsitue o 3aryxammmx KojeOaHusX. BbIHYXIeHHBIE KOJIeOaHMS.
Pe3zonanc. Pe3onancHast kpuBasd. BiusiHMe 3aTyxaHuss Ha BUJ PE30HAHCHOM
KpUBOW. ABTOKOJICOaHMS.

TexHuyeckre YCTPONCTBA M TEXHOJOTMYECKUE IMPOLIECChl: METPOHOM,
4achl, Kauelu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpavuu.



3anuch K0J1e0aTeNbHOTO IBUXKEHHUS.

HaGnronenue He3aBUCUMOCTH MEPUOIa MAJBIX KOJEOaHUM rpy3a Ha HUTH
OT aMIUIUTYIbL.

UccnepnoBanue 3aryxarommx KosieOaHUW ¢ 3aBUCHUMOCTH —TMepuUoja
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanue kosnebaHuil Trpy3a Ha MACCHMBHOM TMPY>KHUHE C LEJbIO
dbopMHpoBaHUs MPEACTABICHUN 00 HIeabHON MOIENU PYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUH MPU KOJEOAHUSIX Tpy3a Ha MPYKUHE.

WccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nepuoga cBOOOAHBIX KOJEOAHMM HUTSHOTO U MPY>KUHHOTO
MasATHUKOB.

N3yuenne 3akOHOB [IBIKEHMSI Tela B XOA€ KOJEOAHWM Ha yIpyrom
IIo/BECE.

N3ydeHne nBMKEHUS HUTSHOTO MasiITHUKA.

[IpeoOpazoBanue SHEPTUH B PY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTYXAOMIUX KOJIEOAHUI.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Tema 2. dnekmpomazHumHnuvle Koaebanus.

Koneb6arenbupiii koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
u/IcaIbHOM KoneOaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILIATY/IbI
3apsia KOHJEHCATopa ¢ aMIUTUTY/I0M CHIIbI TOKa B KOJIe0AaTeTbHOM KOHTYPE.

3aK0OH COXpaHEHHUs SHEPTUH B UICAIBHOM KOJIe0aTeIbHOM KOHTYpE.

3aTtyxaronme AJIEKTPOMArHUTHBIE KoJIeOaHusl. BrinyxneHHbie
AJIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIil TOK. MONIHOCTHP MEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JICHUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA M HANPSKEHUS TMPU pazaudyHou (opme
3aBHCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunycounanbHbld IEPEMEHHBINA TOK. Pe3ucTop, KOHAEHCATOp M KaTylllKa
VHJIYKTUBHOCTH B LIE€NIH CUHYCOUIAJIBHOTO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanwubiii Tpanchopmarop. [IpousBoacTBo, nepeaada u motpediieHue
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE 3eKTposHepruu. Kymbrypa
VICTIOJIB30BAHUS JJIEKTPOIHEPI MU B IOBCETHEBHOM KU3HMU.

TexHUueCcKne yCTPOUCTBA U TEXHOJIOTHUUECKUE MPOLIECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUM JJIEKTPOIIepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHWW OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYDA.

OciumiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BriHyX1IeHHBIE CHHYCOUIATTbHBIE KOJICOAHUSI.

PesncTop, kaTylka MHIYKTUBHOCTHA U KOHJIEHCATOP B LIENU IIEPEMEHHOIO
TOKa.

Pe3onanc npu mnocnegoBaTeibHOM COEOWHEHUM PE3UCTOpPA, KATyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpolcTBO M IPUHITUI IEUCTBUS TpaHcPopMaTopa.



Mopenb TMHUY 3JIEKTponepeayn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HccnenoBanue nmepeMeHHOT0 TOKa 4epe3 MOCIeI0BATeIbHO COSUHEHHBIC
KOHJIEHCATOP, KaTYIIKYy U PE3UCTOP.

Hab6nronenue 351eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpoOMazZHUMHbLE B0JIHBL.

MexaHuveckue BOJHBI, YCIOBUS HMX pacnpoctpaHeHus. [lomepeunbie u
POJ0JIbHBIE BOJMHBL. [lepuoji, CKOpOCTh pacnpoCTpaHEHUsT W JUIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTPa)K€HUE, MpeJoMIIeHUEe, UHTepPEepeHIIUs U
nudpaxius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbl.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anMHasi opueHTaIus BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJispu3anus, HHTepdepeHus u qudpakimsi.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLIMIBI pagnuOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CpeIbl.

TexHuyeckre yCcTpOCTBA M NMPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajap, pajauolpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-
Neyb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIHE.

JHemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJAOIBHBIX BOJH.

Kone6mromieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JTUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHUI.

HUccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPA)XXCHWUE,
pesioMIICHHUE, MOoJspu3alus, JudpaKius, HHTephepeHITus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonuHEiHOE pacHpOCTpaHEHHE CBETa B OAHOPOAHOU cpene. Jlyu
cBeTa. TOYeyHbIN UCTOYHHK CBETA.

OTtpaxkenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHnne n3o0pakeHui
B TI0cKoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokazareiib  npenomieHuss. OTHOCHUTENbHBIM MOKa3aTeldb MPEJIOMIICHHUS.
ITocTOSIHCTBO YacTOThI CBE€Ta W COOTHOLIEHWE [JIMH BOJIH TPU MEPEXO0Je
MOHOXPOMATHYECKOTO CBETA Yepe3 TPAHUILY pa3jielia IBYX ONTUYECKHUX CPEL.



Xon nydent B mpusme. Jucrnepcus cpeta. CI0XKHBIA COCTaB OEJI0r0 CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. llpenenbHbId  Yrosl  IMOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

CobOuparoniie ¥ pacceuBaroIue JMH3bL. ToHKas suH3a. DOKyCHOE
pPAcCTOSITHUE W ONTHYECKash CHUJla TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM cepruuecKoil JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIIBHOTO
MOKA3aTesl MPEJIOMIICHUSL.

dopMysia TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH30M.

XoJ nyda, MPOWEAIIEr0 JUH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontudyeckod ocu. IlocTpoeHune u3z00pakeHWH TOUYKM W OTpPE3Ka MNPSIMOM B
coOHparoIIMX U pacCeMBAIOIINX JTUH3AX U UX CUCTEMAX.

OnTtuyeckue npubopel. Pazpemaromas cmocodbHocts. [1a3  kak
ONTHUYECKAS] CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBast ontuka. MuTtepdepenuus cBera. KorepeHTHbE HCTOYHHKH.
VYcaoBusi HaOMIOEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIEPEHTHBIX MCTOYHHUKOB. [Ipumepbl KiacCcUYeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIaBHBIX MAaKCUMyMOB IPU NaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue yCTpOMCTBA M TEXHOJIOIMYECKUE MPOLECCHI: OYKH, JIYIIA,
NEePUCKOM, (oToarmapaT, MUKPOCKOI, MPOEKIIMOHHBIN anmapar, MpoCBETICHHUE
ONTHUKH, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpeaoMieHHs CBETA.

Ha6nronenue nojHOTo BHYTPEHHETO OTpakeHusl. Mojieh CBETOBO/IA.

HccnenoBanue xoma CBETOBBIX IIYYKOB YEpe3 IUIOCKOIAPAIIIEIBHYIO
IJIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300pakKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHnm cBera.

Ha6nronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pEmETKY.

HaGnronenue nudpakiinoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Ha6nronenue nosnsipuzanuu cBeTa.

[IprmeHeHne NOIAPOUIOB IS U3YYEHHUSI MEXAHUYECKUX HANPSHKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mMepenue nokasaresns npesoMIIeHUs CTEKIIA.

UccnenoBanue 3aBucuMocTH (POKYCHOTO PACCTOSHUS OT BelmiecTBa (Ha
MIPUMEPE KUJKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIONTUX JIMH3.

[Tomy4yenue n300paXkeHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JINH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKONnMIeCcKux CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U TTOSIPU3AIUN CBETA.



N3yuenune monsipu3aliid  CBETa, OTPAXKEHHOTO OT  MOBEPXHOCTH
JTUDJICKTPUKA.

N3yuenue unTeppepeHInm JIa3epHOro U3IYYCHHS Ha IBYX IIEIsX.

Hab6nronenue nucnepcu.

Hab6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepenue IIMHBI CBETOBOM BOJIHBI.

[lomyyenue  cmekTpa  M3JIy4YyeHUs  CBETOAMOJa  MpPU  TOMOIIH
TU(DPaKIIMOHHON PEIIETKH.

Pa3nen 3. OcHOBBI CIENUAIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHunbl  OTPUMEHUMOCTH  KJIaccHMuecKol  MexaHuku. [locTynatsl
CHeuaIbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBal. [IpeoOpaszoBanus JlopeHia.
VYcaosue npudMHHOCTH. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMelJieHue
BPEMEHU U COKPAIICHUE JITTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DSHEPrUed U HUMITYJIBCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus moKosl.

TexHuueckne ycTpoicTBa W TEXHOJOTUYECKUE TMPOIECCHI: CITyTHUKOBBIC
NPUEMHUKU, YCKOPUTEIU 3aPSIKEHHBIX YaCTHII.

Y4yeHn4ecKkui HKCIIEPUMEHT, JIa00paTopHbIe PabOThI, MPAKTUKYM.

OnpeneneHne HMMIYyJIbCa U JHEPTrUM PEISTUBUCTCKUX dYacTuil (1O
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 4. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-60an060ii oyaausm.

PaBHOBecHOE TermIOBOe u3NydeHUe (M3IydeHue abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotodrdpdexr. Ombitel A. I'. CromeroBa. 3akoHbl ¢oTodddeKTa.
VYpaBuenue DitHmrerina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIFOTHO OTpaxarolryr moBepxHocTh). Ombitel I1. H.
Jlebenena.

Bonnossle cBoiicTBa yactull. Bomusl ne bponns. [InvuHa BonHb! ne bpoits
U pa3Mephl 00JIaCTH JIOKATW3allMKM JIBIDKYIIEHCs dacTuilsl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius >1eKTpOHOB Ha KPUCTAILIAX.

Crnennduka U3MEpEHUN B MHUKPOMHUPE. CooTHomeHus
HeonpenenéHHocrei ['eitzendepra.

TexHuYeCKHe yCTPOWCTBA U TEXHOJIOTHUYECKUE MPOLECCHI: CIEKTPOMETD,
doTodemMenT, (POTOMATUMK, TYHHEJIBHBIH MHUKPOCKON, COJHEYHas Oatapes,
CBETOJMO/.

Hemoncmpauuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeTHEro poTodddekra.

UccnenoBanne 3aBUCHUMOCTH  COTNPOTHBJICHUS TOJYIPOBOJHUKOB OT
OCBELLEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue dhoTope3ncropa.

N3mepenne nmocrossaHOM [limanka Ha ocHOBe uccienoBadus Gororddexra.



HccnenoBanne 3aBUCUMOCTM  CWJIBI  TOKAa 4YE€PE3  CBETOAUOZ  OT
HaIpsKECHHUS.

Tema 2. Duzuka amoma.

OnbITEI O UCCIEIOBAHUIO CTpoeHUs aroMa. [limaneTapHas MoAenb aToma
Pesepdopna.

[loctynatet bopa. M3nyuenue u morjioiieHue (GOTOHOB MpH HEPEXOe
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOU.

Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUHA ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHe cBeta. Jlazep.

TexHuyeckre ycTpoucTBa U TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mognens onbita Pesepdopa.

Hab6nronenue muHeYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI JJA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, RPAKMUKYM.

Hab6nronenue nuHeiyaToro cnekrpa.

HccnenoBanue crekTtpa pas3peXKEHHOINO aTOMAapHOro BOIOpoAa |
U3MepeHue nocTossHHon Punbepra.

Tema 3. Dusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas moxens snpa ['eitzenoepra—Banenko. 3apsiy sapa. MaccoBoe
yucio sapa. M3oromsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnaz. I'amma-usiydyeHue.

3aKOH paJMOAaKTUBHOIO pacraja. PaguoakTUBHBIE W30TOMNBI B IPUPO/IE.
CBOIICTBa HOHU3UPYIOUIETO M3Iy4YeHUs. BiusiHue paguoaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr spa.

Snepusie peaknuu. JlemeHue W CUHTE3 suep. AAepHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACIEKThI
Pa3BUTHSA SIAEPHON SHEPIETUKMU.

MeTtonpl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@yHIaMEHTAIIBHBIE B3aUMOACHUCTBUA. bapHOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenune o CtannaptHoi Mmoaenu. KBapk-TiirooHHast MOJEb aJJpOHOB.

®dusuka 3a npenenamu CrangapTHod Mojenu. TéMHas MaTepusa U TEMHas
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHL: HO3UMETD,
Kamepa BunbcoHa, SIAEpPHBIA PEAKTOpP, TEPMOSACPHBIA PEAKTOpP, ATOMHAas
O6omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

UccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (GoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenune nornomieHrs 0eTa-4acTHIl aTFOMIUHUEM.

Pa3znes 5. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYCHHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3HKU [JIs1 OOBSICHEHUS
MPUPOIBI KOCMHUYECKIX 0OBEKTOB.

Metoapl acTpoHOMUYECKUX wHccienoBaHuii. COBpEeMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAMOTEIECKOIBI, BHEATMOC(EepHAst aCTPOHOMHUSI.



Bun 3Bé3nHoro Heba. Co3Be3ausi, ApKue 3BE3/bI, MIAHEThl, UX BUJIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. MlcTouHuK 3Heprun CoHIa U 3BE3 .

3BE3/1blI, MX OCHOBHBIE XapaKTEpUCTHKU. JlnarpamMma «CIEKTpaiabHBIN
KJIACC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTb» ISl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHEe
ctpoeHue 3BE311. COBpEMEHHBIE MTPEACTABIICHUS O MPOUCXO0KICHUU U SBOTIOLAH
CouHna u 3BE€311. DTallbl )KU3HU 3BE3]I.

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxkenue u apuxenune CosHIA B
lamaktrike. Tumel ranakTvk. PaguoranakThuku W KBaszapbl. UEpHBIE ABIPHI B
AIpax TAIAKTUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa60na. PazGeranue
ranakTuk. Teopust bonbmoro B3psiBa. PEIMKTOBOE U3TyUYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaGnrogenuss  3B€3gHOro  Heba  HEBOOPYXKEHHBIM  IJ1a30M  C
UCIIOJIb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JJISI ONMPENEICHUS MOJIOKEHHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
NOJIyLIApUs U APKUE 3BE3/IBI.

HaGnronenuss B Tteneckon JlyHbI, IMJIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUM.

Du3rYeCcKUuil MPAKTUKYM.

CnocoObl  u3MepeHus: (U3UYECKUX BEIUYUH C  HCIIOJIb30BAaHUEM
AQHAJIOTOBBIX W IU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTEJIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BeanunH. OleHKa TPaHuUIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCIENOBAaHUM 3aBUCUMOCTEUN
¢u3nUecKuX BETWYHMH, TTPOBEpKa MPEMIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMATHUYECKUX pazlienax «YUYEHUUYECKHH SKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O06o0maronee NoBTOpeHMeE.

O6oOmieHne W cUCTEMaTu3alis  COJIEpXkKaHUs  pasfielioB  Kypca
«MexaHukay, «MounekynspHas busnka " TEPMOJUHAMUKA,
«OnexrpoauHamukay, «Konedanust 1 BOIHbDY, «OCHOBBI CHEIUATBLHON TEOPHUH
OTHOCUTENbHOCTHY, «KBanTOBas ¢usnka», «IJEMEHTHI aCTPOHOMUU W
acTpou3uKm».

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW M 3TUYECKOW cdepax IesTEeIbHOCTH 4YEJIOBEKa, POJib U MECTO
GU3NKKM U acCTPOHOMHUM B COBPEMEHHOW HAy4YyHOW KapTHHE MHpa, 3HAYCHUE
OTHCATENIbHON, CHCTEeMATH3UPYIONIeH, OOBICHUTEILHON M TMPOTHOCTHYECKOMN
byHKIIMNA (HU3UYIECKON TEeOopHuH, POib (U3NUECKOW Teopuud B (HOPMHPOBAHUU
MPEACTABICHUM O (U3MUECKONW KapTWHE MHUpa, MECTO (U3MUYECKOM KapTHUHBI
MHpa B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
MIPUPOJIE.

MesknpeaMeTHbIE CBSI3H.

Wzyuyenne kypca ¢usuku yrayonénHoro ypoBHs B 11 kimacce
OCYIIECTBISIETCS. € YYETOM COAEPKATEIBbHBIX MEKIIPEIMETHBIX CBA3EUH C
KypcaMu MaT€MaTUKH, OMOJIOTHH, XUMUH, T€OrpaQuu U TEXHOJIOTHH.



Mesicnpeomemmnsle NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMO0008
HAyYHO20 NO3HaHuUA: SBICHUE, HAy4YHBIH (akT, THIOTE3a, (U3HUECKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHNE, SKCIEPUMEHT, MOJCITUPOBaHUE,
MOJIeTb, M3MEPEHHE, IOTPEITHOCTH HW3MEPEHHH, H3MEpHUTEIbHBIC MPUOOPHI,
udposas madbopaTopus.

Mamemamuka: pemieHUE CHUCTEMbl ypaBHEHUH. TpUTOHOMETpUYECKHE
(GyHKIIH: CHHYC, KOCHUHYC, TaHTEHC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOP/IHMHAT,
CIIO)KCHHE BEKTOpOB. IIpow3BoaHble 3nmeMeHTapHbIX GyHKUud. [IpusHaku
noo0ust TPEYroJbHUKOB, OTPECIICHNE IIIOMAAN TUIOCKUX (GUTyp U o0BEMa
TEJL.

Buonozus: >nexTpuueckue SBICHUS B JKMBOH TpPHPOJE, KOJeOaTeIbHbIC
JIBWOKCHHUST B JKMBOW MPHPOJE, DKOJOTUYECKHE PHCKH TIPU IPOU3BOJCTBE
AJIEKTPOIHEPTHH, DJICKTPOMArHUTHOE 3arps3HEHHE OKPYXKAIOMIeH Cpemsl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEAMIIMHE, ONTHUYECKUE SIBJICHHUS B YKUBOH
IpUpoeE.

Xumun: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTA/UNIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUIMYECKONM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

T'eocpagpua: wmarnuTHBIE TIONMIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, SJEKTPOMArHUTOB,
ANEKTpOBUTATENH SIKOOU, TeHepaTOp MEPEMEHHOT0 TOKA, MHIYKIIMOHHAS T1€Yb,
JUHUU  JJIGKTpoIiepesady, dJCKTPOJBHUTaTeNb, paaap, pPaaUuONPUEMHUK,
TeIeBU30p, aHTeHHa, TeneoH, CBY-meus, ynbTpasByKoBas AMArHOCTHKA B
TEXHHKE, NMPOCKIMOHHBIN alnapar, BOJOKOHHasi ONTHKA, CONHEYHas Oarapes,
CIIyTHUKOBBIC TPUEMHHKH, JIepHAs SHEPreTUKa M HKOJIOTHYECKUE aCIEeKThl €€
pa3BUTHSL.

DOPMbI PEAZIUSALUN BOCNTUTATE/IbHOIO NOTEHUWNANA

[Tobyxnenne oOydarommxcs coOMOaTh Ha YpPOKE OOIICTPUHSATHIE
HOPMBI TIOBEJICHUS, TpaBWJIa OOIICHUS CO CTAPIIMMH (IIeIarornueCKUMU
pabOTHUKAMU) ¥ CBEPCTHUKAMHU (OOydYarOIMIMMUCS), TMPUHIUIB Y4eOHOU
JUCIMILTAHBI 1 CAMOOPTraHU3allnY;

BxiroueHue B YpOK  MTPOBBIX — IPOILEAYp, KOTOpPHIE  ITOMOTArOT
Mo/Iep kaTh MOTUBAITUIO OOYJAIONITUXCS K TTOJTYICHUIO 3HAHHH, HaJTaXKUBAHUIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX  OTHONICHWA B  KJacce, IOMOTAIOT
YCTaHOBJICHUIO JOOpOXKETaTEIbHON aTMOC(hEPHI BO BpeMs ypoOKa

[TpuBiieueHre BHUMaHHUS OOYYAIOMUXCS K I[ICHHOCTHOMY AaCICKTY
W3y4aeMbIX Ha ypOKax sBIICHWUH, HCIIOJIb30BAHHE BOCIHUTATEILHBIX
BO3MOXHOCTEH  coAepKaHWs  ydyeOHOro  mpeaMera  4Yepe3  1moadop
COOTBETCTBYIOIIUX YIPAKHEHUH ,JIEMOHCTPAIMIO OOydYalomUMCs TPUMEPOB
OTBETCTBEHHOT'O, IPaKJAHCKOTO TOBEICHUS, MPOSBICHHUS YEIOBEKOIIOOUS U


https://topuch.com/razrabotka-igrovih-kombinacij/index.html

T00pOCEePACYHOCTH, Yepe3 MOA0O0pP COOTBETCTBYIOIIMX TEKCTOB ISl YTCHHS,
3a1a4 JUIsl peIIeHus, TPOOIEMHBIX CUTYaAIUi 7151 OOCYKICHHS B KJlacce

[Ipumenenne Ha  ypoKax HHTEPAKTHUBHBIX (GopM  paboTBl ¢
0Oy4aroIUMUCS: TUJAKTUYECKOTO TeaTpa, Ie MOJyYeHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B TEaTPaJbHBIX IOCTAHOBKAX;, TUCKYCCHM, KOTOpBIC HArOT
00y4JaromuMcsi BO3MOKHOCTh MPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JUaniora; TpynmoBod paboTel wWiu paboThl B TMapax, KOTOpPHIE ydaT
oOydaromuxcsi KOMaHIHOM paboTe U B3aUMOJICHCTBUIO C JIPYTHMH
00yYaroINMUCH;

JleMOHCTpanuio oOyJaromumcs IPUMEPOB OTBETCTBEHHOTO,
TPaXKIAHCKOTO TIOBEJICHHSI, TIPOSIBIICHUS YeII0BEKOIIO0US u
n00pOCepACYHOCTH, 4Yepe3 IMOAO0Op COOTBETCTBYIOIIMX TEKCTOB  JIJIA
YTEHUS, 3a/1a4 I PEIICHUs, MPOOJIEMHBIX CUTYallil i OOCYXIEHHS B
KJ1acce;

WunnuupoBanue ©  TOJJICPKKY HCCIICIOBATEIBCKONW  JICATEIILHOCTH
O0OyYaromuxcsi B paMKax pean3allid UMM HHIUBUAYAIBHBIX M TPYIIOBBIX
MCCIIEIOBATENIbCKUX TPOEKTOB, 4YTO JacT OOydarouMMcs BO3MOXKHOCTD
NpruOOPECTH HABBIK CAMOCTOSITEIFHOTO PEUICHUS TEOPETUYECKON MPOOIEMBI,
HaBBIK TEHEPUPOBAaHWS U  OQOPMIIEHHS COOCTBEHHBIX HJEH, HaBBIK
YBOKUTEIHFHOTO OTHOIIECHUS K Yy>KUM HJIesiM, OOPMIICHHBIM B paboTax qpyrux
UCCIICIOBATENCH, HABBIK ~ IyOJMYHOTO  BBICTYIUICHHUS TEpel  ayJAUTOpHUEH,
apryMEHTHPOBAHUS u OTCTaMBaHUS CBOCH TOYKHU 3pCHUSI.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YuyeOHoro mnpeamera «Duszmka»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIEeCcTBa,
pacUIMpEeHUE >KU3HEHHOTO OMbITa W ONbITa JESITEIbHOCTH B MPOIEcce
peanu3alid OCHOBHBIX HAaINpaBICHUN BOCHUTATENILHOM NESITeIbHOCTH, B TOM
YHCJI€e B YACTH:
rPa’JAaHCKOT0 BOCIIUTAHMSA:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYArOMIErocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUHCKOIO 00IIEeCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETIOBEYECKUX TyMAaHUCTHUYECKUX H
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTM COBMECTHYIO JCSTEIbHOCTH B  HMHTEpecax
IPXJAHCKOTO  00IlecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3allnu;

e yMEHHE B3aMMOJICUCTBOBATh C COLMAJIBHBIMH HWHCTUTYTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSATEIHHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e CcOPMUPOBAHHOCTh  POCCHUICKONM  TpaxJaHCKOHW  WJACHTHUYHOCTH,
NaTpPUOTU3MA,

e IICHHOCTHOE  OTHOIIEHME K  TOCYJAapCTBEHHbIM  CHMBOJAaM,
JOCTIKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIIOCOOHOCTH OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pEIIeHsl, OPUEHTUPYSICh Ha MOPAJIBbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy MyIIETO.

ICTETHYECKOT0 BOCITUTAHMS:

e DOCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JSCTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NYECKON HAYKE.
TPY/J0BOI0 BOCIIUTAHUSL:

e HHTEpPEC K Pa3au4HbIM cdepam NmpodeccHOHaTbHON AesSTEIHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun W peaan30BLIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHbI;

e TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpPAa30BaHUIO B
obnacTu GU3UKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCITUTAHMS:

e chOpMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
TJI00QTBHOTO XapaKkTepa dKOJIOTUUECKHUX MPOoOIeMm;

e IUIAHMPOBAHUE U OCYILIECTBIICHUE JIEMCTBUM B OKPYXKAIOILIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;



pacmrpeHUEC OIIbITa ACATCIIBHOCTU AKOJIOTUYECKOM HaIrpaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHMWE IIEHHOCTH HAYYHOM J1eATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YeHUS! (PU3MKU OCYIIECTBISITH MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS
Ba3oBble Jiornyeckue AecTBHA:

CaMOCTOSTEJIBHO  (pOPMYJIUPOBaTh M aKTyaJH3UpOBaTh MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH IENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PACCMATPUBAEMBIX
(U3NIECKUX SBIICHUSX;

pa3pabarhiBaTh IUTAaH peEIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIONINXCS MaTEepUATbHBIX U HEMATEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH ITOCIICICTBUH JIEATEIHHOCTH;
KOOPAWHHUPOBATh W BBINOJHATE pPabdOTy B YCJIOBHSIX peagbHOTO,
BUPTYAIBHOTO ¥ KOMOWMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHE TIPH PEIICHUU  KU3HCHHBIX
pooieM.

Ba3oBrlIe ucciieqoBareLCKHe 1eCTBUSA:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBHIMH TMOHATHUSAMU U
MeTOIaMH (PU3NYECKON HAYKU;

BJIAJETh HaBBIKAMH  Y4EOHO-UCCIEAOBATEILCKOM W TPOEKTHOM
NeSITeIbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pelIeHUsl 3aaad (PU3nIecKoro
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

BJIQJICTh BUJAMH JICATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlMY, TMPeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YUCJIE TIPHU CO3JaHUU YUEOHBIX MTPOCKTOB B
o0nacTu GU3HKHY;

BBISIBIISITh TPUYUHHO-CJICICTBEHHBIC CBS3U M aKTyalU3UpPOBATh 3aj/1auy,
BBIIBUTATh THUMOTE3Y €€ peIlIeHus, HaXOAWTh AapryMEHThl s
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHWHM, 3a/laBaThb MapameTpbl U
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pPe3yiIbTaThl,
KPpUTUYECKH  OICHUBAaTh HMX  JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 0Opa30BaATEIBHON
NeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;
YMETh TEPEHOCUTHh 3HAHHUS MO (U3MKE B MPAKTHUYECKYIO 00JacTh
KU3ZHENICATECIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



Bbl/IBUT'daThb HOBBIC HJACH, IpcjiaraTb OPHUIMHAJIBHBIC IIOAXOAbI U
PCUICHUA,
CTaBHUTDb HpO6JICMI)I N 3aJa4¥, JOIIyCKAIHUC aJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ unpopmaumeii:

BJaJeTh  HABBIKAMM  TOJydeHHs  uHopManmuu  (pu3ndeckoro
collepKaHUsI M3 HCTOYHMKOB pA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYUIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJIOTUA B pEHICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIOJEHHEM TPeOOBAHMUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UUECKOTO COJIEPKaHUS B Pa3NUYHBIX opMaTax ¢
y4€TOM Ha3zHAYeHUs MH(POpMAIMKM M IEJEBOM ayJIUTOPHUH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKkaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIEHHEe Ha YypokKax (U3MKM U BO BHEYPOUHOU
NeSITeHbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMST4arh
KOH(DIIUKTHI;

pa3BEPHYTO H  JIOTUYHO M3JlaraTb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
UHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUH C Y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YICHA KOJUICKTUBA;
OpPUHUMATh 1EeTM COBMECTHOM JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI MO €€ JOCTHIKEHHWIO: COCTaBJISTH IUIaH
JNEUCTBUM, PACIpENesaTh pOJAd C YYETOM MHEHHUM YYaCTHHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXJIOT0 YyYaCTHHKA KOMaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3HWIIMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHMYECKOEe IMOBEJACHUE B Pa3IUYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BoOOpakeHHE, OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JEATCILHOCTh B
obnmactTu (U3MKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTENILHO  COCTaBISATh  IUIAH  PEIICHHUS  PacuY€THBIX U
KaueCTBCHHBIX 3a/lay, IUJIaH BBITIOJIHEHHS TMPAKTUYECKONW padoOThI ¢
y4€TOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacupsiTb paMKd y4eOHOTO TMpeaMeTra Ha OCHOBE JIMYHBIX
MIPEANIOYTEHUH;

JenaaTh OCO3HAHHBIA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBJICHUIO IPYIUIIUA B 00JIaCTH
(bU3UKH, TTOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllUsM, BHOCHUTb KOPPEKTHUBBHI B
JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIQJIETh HaBbIKAMHM IIO3HABATEJIbHOM pe(dIeKCHH KaK OCO3HaHUS
COBEPIIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX ITPOIIECCOB, UX PE3YIbTATOB
1 OCHOBAHMU;

UCIIOJIb30BaTh TPUEMBI pedJIeKCUH IS OICHKH CHUTYyallud, BBIOOpaA
BEPHOI'O PELICHUS;

YMETh OLIEHWBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIWA3€ PE3YJIbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITUOKH.

B nmporecce mocTrkeHNs TUYHOCTHBIX PE3yJIHTaTOB OCBOCHUS ITPOTrpaMMBbI 110
bu3uKe UIsI YpPOBHS CpPEIHEro oO0Iero oOpa3oBaHUsA Yy OOyYaroImuXxcs
COBEPIIICHCTBYETCSI ~ AMOIIMOHAJIBHBIA ~ HMHTEIUICKT,  IPEAIOJIararoIiui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS,  BKJIOYAIONIETO  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAJIBHOE  COCTOSIHME, BUJIETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUs,  BKIIOYAIOMIETO  CAaMOKOHTpPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBENEHUE, CIIOCOOHOCTH
aanTUPOBATbCS K OMOIMOHAIBHBIM HW3MEHEHUSM U TPOSBISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTHUKCHUIO
eI U yCIeXy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHE JIeWiCTBOBATD,
HUCXOJs U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh TMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBaTh €r0 MPHU OCYIIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTh BBICTpaMBaTh
OTHOIIEHUSI C JIPYTUMU JIIOABMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspemiaTh KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI



K koniy oOyuenust B 11 knacce npeiMeTHbIe Pe3yJibTaThbl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

NOHUMAaTh pPOJIb (PU3UKKM B DKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
COLIMAJIBHOM M JTHYECKOW cdepax NedaTebHOCTH 4YeJlOBeKa, POjb U
MECTO (U3MKM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
ACTPOHOMHUU B NPAKTUYECKOMN JEATEIHHOCTU YEJOBEKa M JaJIbHEHIlIEM

Hay4YHO-TEXHUYECKOM pPa3BUTHH, 3HAYEHUE OMUCATEIBHOM,
CHUCTEMaTU3UPYIOIIECH, O0BICHUTEIPHON M MPOTHOCTUYECKON (PYHKITHIA
du3nueckoil TEOpUM — DBICKTPOJAMHAMHKHU, CHEIUAIbHOU TEOpUHU

OTHOCUTEJIbHOCTH, KBAaHTOBOM (DU3UKH, POJIb (PU3UUYECKOW TEOpHH B
(GbopMHpPOBaHUU TIPEACTABICHUM O (PU3MUECKOW KapTUHE MHpPa, MECTO
¢u3nueckoil KapTUHBI MHpa B OO0IIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJIC;

paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoJielell (QU3nYecKux Ten Hu
IPOLECCOB (SIBJICHUI): OJHOPOJHOE HIIEKTPUUYECKOE M OJHOPOIAHOE
MarHUTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYeCKU
MasITHUK, WJCAIbHBINA NMPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI,
UCIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJENIEH aToma,
aTOMHOTO sIJIpa ¥ KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIIU Xapakrep hyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTD MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBACHITH AIEKTPOMATHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIC TIOJIOKEHHMSI M 3aKOHBI DJIEKTPOJAUHAMUKUA U
CHEeIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHUS
AJNIEKTPUUECKOro 3apsiia, cuia Awmmepa, cwia JlopeHna, 3akoH
ANIEKTPOMATrHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B DJEMEHTE OJJIEKTPUUECKOW IIEMU CO CKOPOCTHIO
U3MEHEHHUS  CHUJIbI  TOKa, IMIOCTYJaThl  CHENUaJIbHOM  Teopuu
OTHOCUTEILHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSCHATH KBAHTOBBIE TPOIECCH U  SIBICHUA,
UCIIOJIb3YS TIOJIOKEHHSI KBAHTOBOM (M3HMKK (ypaBHEHHE ODWHINTEHHA
st potodddekra, mepBbli U BTOPOM TOCTyJiaThl bopa, mpuHIUI
COOTHOIICHHS HeomnpeneneéHHocTen I eizenOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO ¥ MAaCCOBOTO YHCEN U SHEPTUU B AJIEPHBIX PEAKIIUAX, 3aKOH
PaAMOAKTUBHOTO pacmaia);

OMHCHIBATh (PU3UYECKHE TPOIECCHl U SBJICHUS, UCTOIb3Ysl BEIUYHUHBI:
HaANPSHKEHHOCTD AIIEKTPUUECKOTO TOJIA, MOTEHITHAI
AIEKTPOCTATUYECKOTO TOJIA, pPa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINNAST CHJIA, WHIAYKIMS MAarHUTHOTO TIOJISl, MarHWUTHBIM
MOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DJJIEKTPOABUXKYIAsS CHIIA
CAaMOMHAYKIIMHM, DHEPTHUsS MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM  WMITYJIbC, TIOJIHASI OHEPTUs, DHEPrus  IOKOS
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MAaCCOBOE YHUCIIO U
3aps apa, SHEPTUSI CBSI3U SJIpa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKaHWsS]  (PU3WYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHIYKITUS, CaMOMHIYKITHS, pE30HaHC,
uHTepdepeHIus BOIH, Audpakius, AUCTEpCHs, MOJTHOE BHYTPEHHEE
otpaxenue, (orodnekrpuueckuii 3pdext (dporodrddexr), anpda- u
OeTa-pacniajipl siiep, raMma-u3aydeHue snaep, GU3nUecKue MPUHITUITHI
CIEKTPaJIHLHOTO aHaJIu3a M paboTHI J1a3epa;



OTIPENICNIATh HaIlPaBJICHHE WHIYKIIMM MAarHUTHOTO TOJIS TIPOBOJIHUKA C
TOKOM, CUJIbI AMIiepa 1 cuiibl JIopenta;

CTPOHUTh H300paXKeHUE, CO37aBacMO€ IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M, U PaCCUUTHIBATH €TI0 XapaKTePHUCTUKH;

IPUMEHSITh OCHOBOIIOJIAralolIie aCTPOHOMHYECKHUE TTOHATHS, TEOPUHU U
3aKOHBI JII1 aHajdu3a W OOBACHEHUS (U3UYECKUX IIPOIIECCOB,
IPOUCXOJIAIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAaX, B MEKIATaKTUYECKOM
cpene; ABMKEHUsI HEOSCHBIX TeJl, HBOJIONNH 3BE3 U BeeneHnnoii;
MPOBOJIMTH HCCJIEAOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPECHHM, TP ATOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3YyJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH
bu3uYeCKNX BEJIWYMH B BHUJE TpapuKOB C Y4ETOM aOCOJIFOTHBIX
MOTPEIIHOCTe HM3MEPEeHHMH, JelaTh BBIBOJBI 10  pe3yJbTaTam
UCCIICIOBAHNS;

IIPOBOJINTh KOCBEHHBIC M3MEPECHHUS (DU3NYECKUX BEIUYUH, TPH ITOM
BBIOMpaTh ONTUMAIBHBIN METOJ] U3MEPEHHUsI, OIICHUBATh a0COIIOTHHIC
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUM;
MPOBOJUTH  OMBITHI IO TPOBEPKE MPEIO0KEHHOW  THUIOTE3BI:
IJITAHUPOBATH AKCIIEPHUMEHT, cobupath AKCIIEPUMEHTAIIBHYIO
YCTAHOBKY, aHAJIM3UPOBATH MOJYUYCHHBIE PE3YIbTAThI U JI€IaTh BHIBOJ O
CTaTyce NpeaJI0KECHHON TUIIOTE3bI;

ONKCHIBATh METObI MOJYYEHHSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
cobmoaaTe mpaBuiaa  0€30MacHOTO  TpyJda TIpU  MPOBEIACHUH
UCCIIEIOBAHUM B paMKax Y4YeOHOTO OJKCIEPUMEHTA, MPAKTUKyMa H
y4eOHO-HUCCIICIOBATEIbCKOM M TPOEGKTHOM  JIEATEIBHOCTH  C
UCIIOIb30BAaHUEM HU3MEPHUTEIBHBIX YCTPOHMCTB U  JIaOOPaTOPHOIO
000py10BaHUS;

peliath pacu€THhIC 3aJa4d C SIBHO 3aJJaHHOM M HEABHO 3aJaHHOU
(dbU3UYeCKOM MOJISIbI0: HAa OCHOBAaHWM aHAJIM3a YCJIOBHUS BBIOHMpAThH
(bU3UYECKHEe MOJCIIH, OTBEYAIOIIHE TPEOOBAHUSIM 3aJiaud, MPUMEHSTH
(hopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NIECKUX TCOPUI
Ipyd HCIOJIB30BAaHUM MATEMAaTHUYECKMX METOJ0B pEIICHUs 3ajad,
MpPOBOJIUTh  pacu€Tbl HAa  OCHOBAHMUM  MMEIOLIMUXCS  JIAHHBIX,
aAHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3YJIbTaTOB;

pemaTh KadeCTBEHHBIC 3aJlaud, TPEOYIOIIHME NMPUMEHEHHS 3HAHUK U3
pPa3HBIX pa3leiIoB Kypca (PU3MKH, a TaKKe HWHTErpallid 3HAHUK W3
JIPyTUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa: BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PACCYKJICHUN C OMOpPOM Ha M3YyUYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3NUYCSCKUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETUUYSCKUE 3HAHUS JUISI OOBSICHEHHS OCHOBHBIX
MPUHIKIIOB  PabOTBl  HM3MEPUTEIBHBIX  IPHUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB;

MPUBOJNTH TMPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOMIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJM3UpOBaTh W OICHUBATH  IIOCJIEJACTBUS  OBITOBOM M
NPOU3BOACTBCHHOM  JEATEIIBHOCTA  YEJIOBEKA, CBSI3aHHOM  C
(U3UICCKUMU TIPOIIECCAMH, C TO3HUITUI IKOJOTHIYECKON OC30ITacCHOCTH,
MPEJICTaBJICHUN O paIMOHAJIBLHOM MIPUPOJOINOJBb30BaHNN, a TaKkKe



pa3yMHOM HCITOJIb30BAHUN JOCTHKCHUM HAYKHM WM TEXHOJOTHH s
TAJIbHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTRA;

NPUMEHSATH Pa3IMYHBIC CIIOCOOBI PabOTHI ¢ HHpOpManHel HGU3NIecKoro
COJIEp)KaHUsI C WCIOJIB30BAHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM UCIOJIH30BaTh COBPEMEHHBIC HHPOPMAIIMOHHBIC
TEXHOJIOTHH JJI1 TIOMCKa, TepepabOTKU M TPEAbsABICHUS Y4eOHOU U
HaY4YHO-TIOMYJISIPHON UHpOpMaIInH, CTPYKTYpUPOBaHUS u
UHTEepIpeTanud  WHQOpMAMK,  MOIYYCHHOW W3  Pa3IMYHBIX
MUCTOYHUKOB, KPUTHYCCKH AHAIM3UPOBATH MOJIy4aeMyr HH(POPMAIHIO
U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHHA,
TaK ¥ Ha OCHOBE aHaJM3a UCTOYHHUKA HHPOPMAIIHH;

NpOSIBIISITh ~ OpTaHW3allMOHHBIE W [IO3HaBaTeJbHBICE  YMEHUS
CaMOCTOSITENIFHOTO TMPUOOPETeHHWsST HOBBIX 3HAHWW B  IpoIliecce
BBITIOJTHCHHS IPOCKTHBIX U yU4EOHO-UCCIIEIOBATEIbCKUX padoT;
paboTarh B IpYIE ¢ UCHOJHEHUEM PAa3IMYHBIX COIMAJIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  paIMOHAIBHO  pacIpelemsiTh
JeSITeIbHOCTh B HECTAaHAAPTHBIX CHUTYallMAX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIILI B PEIICHHE paccMaTpUBaeMOn
po0JIeMBI;

IPOSBIISITH MOTHUBAIMIO K Oyaylied mpodecCHOHANbHON A TENbHOCTH
o CHEIUATBHOCTAM (U3UKO-TEXHUYECKOTO podus.



TEMATHYECKOE IINITAHUPOBAHMUE
Temartunueckuit nnaH Kypca 11 Knacc

Ne HasBaHue Tem K Konuvecteo Konunuecrtso AeATenbHOCTb  yuntena c y4yetom
oNnunvecTs .
KOHTpOI’IbeI na60paToprl paGoqu nporpammbl BOCNUTAHUA
0 4yacos
X pabot X pabot
1 SneKkTpogMHamm YcTaHoBNEeHMe [0BEPUTENbHbIX
Ka OTHOLWEHUN mexay yduntenem wmn €ro
YYEHUKaMMU, CI'IOCO6CTByPOLLI,MX

NO3UTUBHOMY BOCMPUATUIO YYaLLMMUCA
103 3 5 TpeboBaHWA M npocbb  yuuTens,
NPUBNEYEHUIO  UX  BHMMAHMA K
obcyKaaemon Ha ypoke MHPOpmaumu,
aKTMBM3aAUMM  UX  NO3HaBaTE/IbHOM

AeATeNbHOCTHU.
2  DnemeHTbl MCnoab3oBaHue BOCMMTATE/bHbIX
KBaHTOBOIA BO3MOMHOCTEN coaepXaHusa y4ebHoro
npeametra  yepes €MOHCTpaumIo

SUINKN pen, p A pau
npumepos OTBETCTBEHHOTO,
rpaxA4aHCcKoro noseaeHus,

37 2 2

nposBieHnn yesoBeKoN6UA n

nobpocepaeyHocTy, 4epes noabop
COOTBETCTBYIOLLNX TEKCTOB A/1A YTEHWUS,
33434 ANA  pelleHusa, npobaemHbIX
CcUTyauuit ana obeyKaeHua B Knacce.

3 AcTtpodu3suka 18 1 - NHMLMMpPOBaHKe 1 NoaaepsKKa



BHeayauTopHbie

3aHATMA
3a4yeTHan
Heaenn
JIMKBUAALMN
npobenos

MNosTOpeHue
UTtoro

/

no

11
175

nccnenoBaTeIbCKOM AeATeNbHOCTU
LUKONbHMKOB B paMKax peannsayum
UMW MHAUBMAYANbHbIX U TPYNMNOBbIX
nccnefoBaTeIbCKUX MPOEKTOB, YTO AacT
LUKONIbHMKaM BO3MOXHOCTb
NPMobPeCcT HaBblK CAMOCTOATE/IbHOTO
peleHnA TeopeTmyeckor npobaemsi,
HaBblK reHepMUpPoBaHUA U 0GOPMAEHUSA
COOCTBEHHbIX NAEN, HAaBbIK
YBaXKUTENbHOTO OTHOLIEHUSA K YYXKUM
naesam.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
Hcnonb3yemsiit yueOHuk: dusuka: yueonuk s 11kmacca /. C. [1ypsiiieBoi,

H. E. Baxxeesckoii u 1p.— M.: «JIpoda», 2014 1.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
IIpumepHast ocHoBHas o6pa3oBaTeiibHasl IIporpaMmMa 1 aBTopcKas
nporpamma (pabouas nporpamma k nunun YMK H. C. Ilypsimesoii, H. E.

BaxeeBckoit u  ap. : ydeOHO-meTonuueckoe rmocodbue /H. C.

[Mypsimiesa, E. D. Patouns. — M. : [Ipoda, 2017. ).
Co6opuuk BompocoB 1 3a7a4 no ¢usuke 10-11 k1. Crenanosa I'.H.
2.3amanus IS UTOTOBOTO KOHTPOJIS 3HAHUH ydamuxcs 1mo ¢pusuke 7-11 ki
Kabapaun O.®. M., «IIpocsemienue » .
3.. Tectol ¢pusuka 10-11 k. Kabapaun O.D. M., «lpoda»
1998 1.
4. Coopnuk 3ana4d no pusuke 8-10 k1. PeimkeBuuA.IL M.,

«ITpocsemienue» r

5. EI'D. ®usuka: Pa3naTtouHblii Matepruall TPEHUPOBOYHBIX TECTOB

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
PI'NC «Mos mKoJga»






