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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE cpeaHero oOiiero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPeE3yslbTaTaM OCBOECHHS
OCHOBHOM o0Opa3oBaTenbHOU Mporpammel, mnpexactraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3leioB
y4eOHOr0 TpeaMeTra ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma 1o ¢u3uke naéT MpejcTaBlIeHUE O LEJAX, COJACpPKAHMM, OOIIei
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUSA OOYYAIOIIMXCA CpPEACTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuyenue kypca ¢Gu3MKd YriayOJIEHHOTO YpOBHSI IMO3BOJSIET PEATM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOMUMBI JJiS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo (¢usuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHMs: JIMYHOCTHEIE,
METanpeIMeTHbIe, TpeAMeTHbie (Ha  yriyOonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHM K JUYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yjbTaTaM O0O0YyYaloluXCs, OCBOMBIIHX
nporpaMMmy 10 (HU3MKE HAa YpPOBHE CpeIHero oOmero oOpa3oBaHHsS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T0JIlaM 00YUICHHUS;

conepxkanue ydyeoHoro npeamera «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢Qu3uke wMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXKHOCTH JI1 peali3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTo Ipe/IMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3nKu — cucteMooOpa3yromui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBICHMM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonp3oBaHWE U aKTUBHOE
npuMeHeHrue (U3MYECKUX 3HAHUP ONpeAeNnuiio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MATEPHANOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHue
(¢u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B (popMupoBaHre YMEHHM NMPUMEHATh HAYYHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YY€OHBIX UCCIIEA0BAHMIA.

B ocHoBy Kkypca (pu3uKH Ha ypOBHE CpeJHEro 0011ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUUIIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeanosaracT HCIOJIb30BAHHE
T'YMaHUTApHOTO TOTEHIMAaNa (U3UYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriyOon€éHHOro ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPWIOKEHUM H3YYECHHBIX TEOpUM M 3aKOHOB. [Ipw 3TOM paccMarpuBarOTCAd Ha
ypOBHE OOIIMX NPEACTABICHUNH U COBPEMEHHBIE TEXHMUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKKe OOCYXIECHHUS
npo6JieM palMoOHATIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue cofepx’aHus MPOrpaMMbl 10 (PU3UKE TOIKHO OBITH MOCTPOSHO Ha
NPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peammzanus 3THUX
MIPUHIIMIIOB 0a3MpyeTCsl HA UCIIOIb30BAaHUH CAMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JedcTByroniero ¢akropa ydeOHoro mpoiiecca. [ns yriyOGiaéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONMIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanm3anuu  (U3MUECKOTO TMpakThukymMa. B mepBoM cimydae
MpakTUKyM npoBoauTtcs nubo B koHEe 10 u 11 xnaccos, 1ub0 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
WHTerpaiusi padoT MpakTUKyMa B CHCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B mpoliecce uzyudeHus: paszaena (temsl). Ilpu 3Tom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE MCCIIeOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJACTBY CBEPHYTOTO, 0000IIEHHOTO BIAa 0€3 MOMIAroBOl HHCTPYKIIHH.

B nmporpamme mo (Qu3uMke cHcTeMa YYSHHUYECKOTO JKCIEPHMEHTA,
7abopaTopHBIX pabOT M MpaKTUKymMa MpPEJCTaBICHAa €IWHBIM MepeyHeM. Brioop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIBHOTO MPOIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBaHUs W OCHaieHus kaOuHeTa ¢usuku. Ilpm stom obecredymBaeTcs
OBJIaJICHNE OOYYalONIMMHUCS YMCHHSIMHU TMPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBAHUS 3aBHUCHUMOCTEH (PU3NYECKHX BEJIMYMH M TOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3ToM asis pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YeHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS 3a7laHUsl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKaHUS
bu3MYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOOpa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JAOHKEH U3Y4aThCs B YCIOBUSIX
npeAMeTHOro KaOuHeTa. B kaOuHeTe (U3MKK MODKHO OBITh HEOO0XO0auMOe
nabopaTopHoe OOOpYJOBaHHWE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKXke IEMOHCTPAIMIOHHOE 000pYy/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe o00opyJoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcst B BHIE TEMAaTHYSCKUX KOMIUIEKTOB M O0OECIIEUYMBACTCA B pacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHuecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOMKHBI OBITh TMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPHUH.

OCHOBHBIMHM LIEJISIMHA U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE MHTEpECAa U CTPEMIICHHS OOydYaloIMUXCA K HAYYHOMY
U3YYEHUIO MPUPOABI, pPa3BUTHE HUX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE€ MO3HAHWS U (POPMUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHITaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIONIB30BAHUEM (U3HUUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (UMKKU JUIsl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE Mpe/ICTaBIICHUN 0 BO3MOXHBIX  cdepax  Oyaymiei
npodeccUOHaIbHON NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, MOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlIeHUU.

JlocTkenue 3TUX Lienied o0ecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeiHero oo1iero o0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHUK 00 O0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC M I NPUHATUS MPAKTHUECKUX pEIICHUN B
IMOBCEIHEBHOM YKU3HU,

OCBOCHHE CIOCOOOB pEIIEHUS PA3TUYHBIX 3a7ad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckold MonenaM, aJeKBaTHOM YCIOBUSM 3aJaud, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKHMX OCHOB M MPHUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBaHUS W NPOBEACHUS
Gu3nYecKnX HKCIEPUMEHTOB, aHaJlW3a M HHTEpHpeTanuu  HH(pOpMaIHH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJYYEHHOTO PE3YyJIbTaTa;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU INPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JIESATETBHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeITeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIL.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBIA ypOBEHb
u3ydeHuss yudeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETO
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOKEHHE
o0pa30oBaHus M0 CHEHUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢pusuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 knacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 ximacce — 170 4acoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamme 1o (Qu3MKe TNepedeHb TabOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JAaO0OPATOPHBIX pabOT M ONBITOB C YYETOM WHIUBUIYaTbHBIX
OCOOCHHOCTEH 00yUYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunbliit MeTOX MO3HAHUS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHnslii MeToa o3HaHUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBbIE M IU(pOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  puznyeckux  BeauuuH  (aOcoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HiAcalnbHAs >KUIAKOCTh, WJICATIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @U3NYECKUA 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DU3ndecKast
TEOpHUs.

Pons u mecto ¢uzuku B GOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HAINpPSOKEHHS B LENU IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl nzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4M MEXaHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €TI0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemerienne, CKOpPOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHas CKOPOCTh) U
YCKOpPEHUE MAaTEpPUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIieHnii 1 CI0KeHHe CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpaduxmu.

CBoOomHOE TmajieHre. YCKOpEeHHE CBOOOJHOrO TmajeHus. JIBMKeHHE Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHCUMOCTb KOOPJIHMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTelbHOE (TaHM€HUUATBHOE) U MOJHOE
YCKOPEHHUE MaTEPUATbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKCHHE CHApsJo0B, LEMHbIC, LIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHK
JBUYKEHUS.

CrniocoObl uccie1oBaHus JBUKEHUH.

Nnnroctpanuus npenebHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBuwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE NyTEH, TPACKTOPH, CKOPOCTEHN NBHXKEHHS OJHOTO M TOTO Ke
TE€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Ipu MPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenue  yckopeHHss  CBOOOJHOTO naJCHUs (pexoMeHI0BaHO
UCITOJIb30BaHUE UG POBOIA TabOpaTOPUN).

N3yuenue nBWXKEHHMS Tena, OpOIIEHHOTO TOpu3oHTaIbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TNEpUOAa OOpalleHUs] KOHUYECKOTrO0 MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HbroroHa. MHepumanbHble cucteMsl otrcu€ra. [IpuHiuun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBHUBAJEHTHOCTh TIPABUTALMOHHON W
VHEPTHOM MacCCHI.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOrO MaJE€HUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTH. JIBHXKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmxkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONPOTUBICHUS TPU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€Nl B MHEPIHMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauyenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACChI T€JIa HA €T0 YCKOPEHUE B MHEPLUUAIBHOM CUCTEME OTCYETA.

PaBeHCTBO cHI, BOHUKAIOUIMX B PE3YJIBTATE B3aUMOICUCTBHUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

LleHTpoOC)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomot, npaKmuKym.

N3mepeHnne paBHOACHCTBYIONIEH CHIJI TIPHU JBM)KCHHH OpycKa MO0 HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHH IBH)KEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUsI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBucuMocTH Fpy(N).

UccnenoBanue nBuxeHusi Opycka MO HAKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenune nBuxkeHHs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaileHus. I[liedo cumsl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBINA KpaH, peléTyaThie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO Tela, HUMEKOIIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TeJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHONM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cuiibl 1 U3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umnynbca mMaTepualibHOM TOYkW. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduueckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi mMarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHAsE SHEprus.
[loTeHuuanbHast sHeprust ynpyro neopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tejla B OJHOPOJHOM TpaBUTAMOHHOM Tmone. I[loTeHnmanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHUS] MEXaHUYECKOU YSHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHyuM s WIEaTbHOM KUJIKOCTH Kak CIEACTBHE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU SHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MPYKUHHBIA TMHUCTOJIET, THUPOCKON, (UTypHOE KaTaHue Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mpu COBEPIICHUU PaOOTHI.

B3anMHble TpeBpallleHds] KUHETUYECKOM M MOTEHUUAJIbHOW J3HEPrUi MpH
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMmimyinbca Tena no TOpMO3HOMY IYTH.

N3mepenue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS W MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

HN3mepeHrne KNHETUYECKOW YHEPTUM TEJIA IO TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU MPYKUHBI C pabdOTOI CUIIBI
TPEHUS.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Teja MO HAKJIOHHOU
IJTIOCKOCTH.

Paznea 3. MousekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep
INBW)KEHUS W B3aWUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH M TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX



Mozeneii. Macca u  pasmepbl Mosiekynd (aromoB). KonudecTBO BellecTBa.
[ToctostnHas ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uieanbHOro ra3a B MOJEKYISIPHO-KUHETUYECKOW TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoOTHAS
Temreparypa (mkana temneparyp KensBuna). 3akon Jlanerona. M3omporiecco B
HIeaqbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
npeJiCTaBlIeHUE U30IPOILIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHeprueu
MOCTYMATEIHHOTO TEIJIOBOTO JBIXKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEIJIOBOTO ABVMIKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenune nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBUH st
TEPMOJUHAMUYECKON CUCTEMBI. BHEIIHME U BHYyTpeHHUE napameTpsbl. [lapamerpsl
TEPMOJUHAMHUUYECKON CHUCTEMbl KaK CpPEJHHUE 3HAYEHUS BEJIMYHMH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMoOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHne MenneneeBa—KianeipoHa U BBIpaXKEHUE I BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAasi KOHLIEHTPAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUM OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

OnemeHTapHas pabota B TepMOoAMHAMuUKe. Berauciienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  crmocod  M3MEHEHMS  BHYTPEHHEH  AHEpruu
TEPMOJMHAMUYECKOM  CUCTeMbl 0e3  coBepuieHuss pabotbl. KoHBekius,
TEIMJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotrel. Temno€MkocTh Tena. YaenpHass W MOJIIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIOTa CrOpaHus
ToriuBa. Pacyér KonuyecTBa TEmJIOTHI TpH  Terwionepenave. [loHstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmuecTso
TEIUIOTBI W paboTa Kak Mephl HM3MEHEHHUS  BHYTPEHHEH  »DHepruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IIPOILIECCOB: YEPE3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKK JUISI HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHumne! gectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCHEKThl MCIOJIb30BaHMs TEIIOBBIX JABUrareneil. TerioBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJUITMOHED, NHU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, IMapoBas TypOWHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPAOOTKH «TETJIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpauuu.

W3menenue temMnepaTypsl IpH aquadaTnyeckoM pacIliipeHHH.

Bo3nymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbproTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne npouecca OCTBIBAHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEMIEPATypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u konHjaeHcanusa. HWcmapenue u kumeHue. Y aenbHas
TEIUI0Ta NapooOpa3oBaHUsl.

HacepilieHHble W HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH Y JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyOnumarnus.

Hedbopmanuu tBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacmmpeHue KUAKOCTEH W TBEPABIX Tesl, 00BEMHOE U JIMHEMHOE
pacimpeHre. AHTAQpMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCIIUPEHUS TeJl (Ha KAaYeCTBEHHOM yYpOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TETIIOBOTO OanaHca.

[ToBepxHoctHOoe HaTsmKkeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanunnsipusle siBnenus. /{aBnenue noa MCKpUBIEHHON OBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Hemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHL C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpHON TEIUIOTHI IUIABJICHUS JIbIA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIEHKAa MAaccChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOura.

UccnenoBanne 3aBucuMoOCTH  Jedopmaliid  Pe3UHOBOro  o0pasla ot
MPUII0KEHHOW K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell W €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsafaoB. I[IpOBONHMKM, NHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNeMEHTAapHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOrO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHbId  3apsin. Jlunuwm
HaIPSKEHHOCTHU AJEKTPpUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUHaNbHOCTh 3JEKTPOCTATUUECKOr0 TMoJis. Pa3HOCTh MOTEHUMANOB U
HanpsbkeHue. lloTeHnmanbHas SHEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojs. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAJIOB Il 3JIEKTPOCTaTHUYECKOTO MoJs (Kak OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpnO3UINU ATEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl NHHUN HANpsHKEHHOCTH OSTHUX TOJCH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, JJICKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE AJIEKTPONpPHOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOAEHCTBHS 3apSyKEHHBIX TEJL.

HaGmronenue npeBpailieHust SHEPTUH 3apsHKEHHOTO0 KOH/IEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COJAEpKAIEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEILHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mok.

Cuna toka. [locTossHHBIN TOK.

VYcioBus CylIeCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenue U u DJ1C é.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapAJLIETbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akon /xoyns—JleHua.

MOoONIHOCTh JJEKTPUYECKOTO TOKa. TenaoBas MOLIHOCTb, BbIAEIsSIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) dSJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonneHncaTop B ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

HccnenoBanne 3aBUCHMOCTH CWJIbI TOKAa OT HANpPSDKEHUs Ui PE3UCTODPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Ipssmoe n3mepenne DJ]C. KopoTkoe 3amMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco06bI coenMHEHUsT UICTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTU MOTEHUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne cMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS I JIAMIIbI
HaKaJINBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMeTrpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpPEHHETO CONPOTUBIIECHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTpUYECKU TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes sl HNEKTPOIu3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUWE: Ta30opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AUOM,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTh CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 25ekTpoausa Papanes.

HckpoBoii paspsl U NpOBOAUMOCTD BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa 0JHOBAJICHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOPA  OT
TEMIIEPATYyPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPHUTENIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEJIbHBIE TTOTPEITHOCTA U3MEPEHUN (HPU3UUYECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
(¢u3nyecKkux BEIWYMH, MpPOBEpKa NPEIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYCHHYECKUMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS C YYETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnvie nOHAMUA, C6A3AHHbBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HaHuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (puU3MUecKas BEIUUYMHA, 3aKOH,



TEOpus, HaAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUI, U3MEPUTENbHBIE TPUOOPHI, UG pOBas 1adopaTopus.

Mamemamuxka: pelnieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runep6osna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeW Cpessbl,
yTUIM3alusl OMOOPraHUYeCKOro TOIUIMBA JUIsl BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KalWJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBA, MOJSpPHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKUE KPUCTAJUIBI, HIEKTPUUYECKHUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMIKOTO TpPEHUS B TEXHHMKE, CTaTMUECKHE KOHCTPYKIUH
(KpOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAULIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHUCJI€ HAHOMATEpUaJoOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIAMIIbI, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM wuHAyKuuu. [IpuHnun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIUH.

MarauTtHoe moJsie MPOBOJAHUKA C TOKOM (TIPSAMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Itojie. PaboTa cunsl JlopeHma.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKH, Iapa- U JUaMarHETUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHEC IIPOHCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nauHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJS  MOJOCOBOTO  H
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKLIHMH TOJISL JTIMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpunIun JNEUCTBUS AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKUuUsL.

SIBiieHne 3JIeKTpOMarHUTHOM MHAYKUMU. [IoTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKUMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpudeckoe nosue. Toku Pyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OAHOPOJHOM MAarHUTHOM
noJe.

[TpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTM B LENH ITOCTOSHHOTO TOKA.
SABnenne camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE NPOLECCHI: WHAYKIHOHHAS
[1€4b, COJICHOU, 3aINATA OT JICKTPU3ALHUU TEJI IPU JIBUKCHUU B MArHUTHOM I10JIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBiIeHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[TaneHne marauTa B aTllOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoct DIC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B IEIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS EKTPOMArHUTHON MHIYKIIUH.

Onpenenenne UHAYKIUA BUXPEBOTO MArHUTHOT'O TIOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anusi.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosebanus. Kunemarnueckoe W TUHAMHYECKOE OIMCAHHE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmintyna u ¢asza kosiebanuit. CBsi3b aMIUTUTYbI KOJEOAHUN HCXOTHOU
BEJIMYUHBI C aMIUTUTYJJaMU KojeOaHuii €€ CKOPOCTU U YCKOPEHHSI.

Ilepuon m dacrora konebanuii. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4YeCKoro wmasTHUKa. [lepuosn CcBOOOIHBIX KOJEOAHHUM MPYKUHHOTO
MasTHHKA.

[TonsTue o 3aryxatonux Konebanusx. BeinyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHu4eckne ycTpoHMCTBa U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, celicMorpad.

Jemoncmpauuu.

3anuch KoIeOaTENHHOTO IBUKCHHUS.

HaGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJieOaHUH rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUi U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHUl TIpy3a HAa MAacCUBHOW TMPYXKUHE C IEJIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIENN MIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs PHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.



N3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUH HUTAHOTO W MPYNKUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUM Ha YIIPYroM MOJIBECE.

N3yueHue nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBaHue SHEPTUU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUIMTYbI 3aTyXaIOMUX KOJIeOaHUH.

HccnenoBanue BbIHYXIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHubsle Ko1eO0AHUAL.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
ujealbHOM KojebaTtenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UI€AIbHOM K0J1e0aTeTbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIE
AJIIEKTPOMArHUTHbIE KOJIeOaHMsl.

[lepemenHbli TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE H
JICUCTBYIOIIEE 3HAUYCHHE CHUJIbI TOKA M HANpsDKEHUsS TpH pasaudyHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouIanbHbI TEpeMEHHbI TOK. Pe3uctop, KOHIeHcaTOp M KaTyllka
MHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya U moTpediieHHE
ANEKTPUUYECKON SHEPTUU.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JieKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CB0OOHBIC JIEKTPOMATHUTHBIC KOJICOAHMSI.

3aBHUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUJATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B LENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoilcTBO U IPUHILIKIL IeCTBUS TpaHc(popMartopa.



Mopaenb TMHUM 3JeKTponepeadn.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmonenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENU NIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 80IHBL.

MexaHudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaKEHHUE, MpeloMJieHue, UHTephepeHIus U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHUE OKPYKAIOUIEH CPEeIbI.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO0pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJILHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiiny MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHUI.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKus, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(paKpacHOTo U yIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yudenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE paclpOoCTpaHEHUE CBETA B OAHOPOAHOMN cpene. JIyd csera.
To4eyHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue m3obOpakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MIPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTENb
npenoMiieHus. OTHOCHUTENIBHBIM NTOKa3aTeNb NpesioMieHus. [I0CTOSHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJE€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyudeit B mpusme. ucnepcust cBera. CinoXHbIM cocTaB O€NoOro cBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpefenbHblii yroa MoJHOrO0 BHYTPEHHETO
OTpPaKEHUS.

CobOuparome W pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOe
paccTOsIHME M ONTHYECKas CWJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuYecKoil JUH3bI OT €€ FeOMETPUM U OTHOCUTEIHHOIO
I10Ka3aTelIsi IPEJIOMIICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromias crnocoOHOCT. ['1a3 kak ontuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kknaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCiIoBHEe HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne YCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckorn, (oroamnmnapar, MUKPOCKOIN, MPOEKIMOHHBIN amnmapar, MpPOCBETIICHHE
OTITUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmronenre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBO1A.

HNccnenoBanne Xoma CBETOBBIX IIYYKOB 4YEpE3  IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHunn crera.

HaGnronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TIpuMmeHeHune noasipoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHUs CTEeKIa.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAacCTOSHMS OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HpoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN U TOJIIPU3AIINH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIECKTPHUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX HIEIsIX.

Hab6monenue nucnepcum.

Ha6mronenne u uccnenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tony4yenue crekTpa U3Iy4eHHUS] CBETOAMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAILHON TEOPUH OTHOCUTEJIbHOCTH.

'panunpl  PUMEHMMOCTH  KJIacCUYECKOM  mexaHuku.  llocTtynatsel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. [IpeoOpazoBanust  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YACTULIBI. DHEPTUS
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE MPOIIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSIKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJAbCa W DHEPTUM  PEISITUBUCTCKUX 4YacTHUI (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmemenus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

®dotorpdext. Onbithl A. I'. CroneroBa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa a1t potodaddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaXkawIlyr moBepxHocTh). OmbiTel [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ae bpoiins. JlnuHa BoiHb! ne bpousd u
pasMmepsl 00JacTH JOKalW3alluu JBWXKYIIecs yactunbl. KopmyckynsipHo-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crneunduka n3mepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneNEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(pdeKT Ha YyCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMHETo GhoTodd dekra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

HccnenoBanue ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe uccienoBanus Gorodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKECHMUS.

Tema 2. Qu3uxka amoma.

OneITel MO HCCIENOBAHHMIO CTpOeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUHU HA APYTrOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPabHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIUX YACTULL.

Ornpenenenue NJIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HabGmronenue nuHedyaToro crexkTpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens snpa I'elizenOepra—MBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30tomnsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM U TO3UTPOHHBIN Oerta-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PajiMoakTUBHBIE HW30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKUBBIE
opranu3Mebl. EcrecTBenHsit hoH uznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SlnepHbie cuiibl. JledexT macchl aapa.

Snepubie peakiuu. Jlenenue u cuHte3 snaep. AnepHsie peakropsl. [Ipodiaemer
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPrETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI U JICNTOHBL.
IIpencraBnenne o CranaapTHOM Moaenu. KBapk-riitooHHas MOIeNb aJpOHOB.

®uzuka 3a npenenamu CranaapTHoW moaenu. TéMHas Marepus U TEMHas
JHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSIACPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpuMeHUMOCTh 3aKOHOB (U3UKK JJIsi OOBSICHEHUS MPUPOJbBI
KOCMHYECKUX 0OBEKTOB.

MeTtonbpl acTpOHOMHUYECKUX HccaeqoBaHUN. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IOCJIE€NOBAaTEIbHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mueunbiii I[Iyts — Hama I'anmaktuka. [lonoxkenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B Apax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JIJIs1 OTPEeICHHs TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Temeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUJICHUH.

DuU3NYeCKUH MPAKTHKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTEINHHBIX MPUOOPOB U KOMIBIOTEPHBIX NaTYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (HU3MYECKUX BEITUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0mamee MOBTOPEHUE.



O6o0uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBD»Y, «OCHOBBI CHEUUATBHOM TEOPUUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay», « 3IEMEHThl ACTPOHOMHH U aCTPOPUZUKI.

Ponpr ¢u3ukm u  acTpOHOMHUHM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UpPYIOIe,  OOBACHUTENIBHOM M  MPOTHOCTHYECKOW  (DYHKIIMIA
(¢uznueckoit Teopuu, poiib PU3NYECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOM KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢uszuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS] C YYETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3EH C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c64A3aHHbIE C U3YYEHUEM MEMOO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAy4HbIM (DakT, rumotesa, (u3MUeckas BeTUUYMHA, 3aKOH,
TEOopHus, HaONIOJCHUE, OSKCIEPUMEHT, MOJECIUPOBAHUE, MOJIeNb, H3MEpEHueE,
HOTPELIHOCTH U3MEPEHNUH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaToOpHsL.

Mamemamuxka: pelIEHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIUH HAa OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogOOUS TPEYroJIbHHUKOB,
ompeiesIeHUE TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOACTBE
NEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAoLIEeHd  Cpelbl,
yJIBTpPa3BYKOBasi JUAarHoCTHKa B MEAMUIMHE, ONTHUYECKUE SIBICHHUS B KMBOU
IIPUPOJE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHM3Mbl O00pa30BaHUs KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpaIbHbBIN
aHaIN3.

I'eocpagpua: wmarautHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoABUTaTENlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS I€Yb,
JMHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJHEUHasl OaTapes, CIIyTHUKOBBIE
MIPUEMHHUKHY, SJIEpHAs SJHEPTEeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONBbITA U ONbITA JECATEIBHOCTH B IPOLIECCE pEeATU3AlMU OCHOBHBIX HAIPABICHUU
BOCIIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpECAX TPAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CAaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra”u3alnuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOMU TpakIaHCKOU UJICHTUYHOCTH,
IaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K TI'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOUYAs OCTETUKY HAy4YHOrO

TBOPUYECTBA, MPUCYIIEro (pU3nIecKoil HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeIbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP OyAyiiel mpodeccruu U peaau3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCMMTaHudA:

c(hOpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBHM B OKPYXKAKOLIECW Cpeae Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKOW HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IIPOLIECCE
U3ydeHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh NHIUBUAYAIIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTIATh METN JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUYUST B PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3YNIBTATOB IEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITHIMU U METOJaMU
bu3nYecCKoN HAYyKH;



BJaJ€Th  HABbIKAMM  y4e€OHO-MCCIIEIOBATEIbCKOM M  IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3HUKH, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB IMO3HAHUS,

BJa/JE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETAIMU, MPEOOPa30BAHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JAaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ PpeIIeHUs, HaXOAuTh apryMEHTBl IS
JI0OKa3aTeIhCTBA CBOUX YTBEPXKJICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHUs 3aJaud pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
NESATeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUSA 1O (PU3MKE B TNPAKTUUYECKYIO O00JacTh
KU3HEEATEIHbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, IOMyCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMHU MONY4YeHUs MH(DOpMauu (HU3UIECKOTO COACpKAHUS
U3 HMCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH IOUCK,
aHaNIM3, CUCTEMAaTH3AIMI0 W WHTEPHpPETAlnI0 WH(POpPMAIMU Pa3TUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHUS B PA3IUUYHBIX (opmaTax C
yua€TOM Ha3HadeHUs WHPOPMAIMA W IICJICBOM ayJuTOpHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha YypokKax (U3MKA U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(JIMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIB30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh M UCIOJb30BaThb  IPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON paOOThI;

BbIOMpATh TEMATHKy W METOJbI COBMECTHBIX JACHCTBUN C y4€TOM OOIIMX
VHTEPECOB U BO3MOYKHOCTEHN KaXJ0T'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€ COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh [JEUCTBHUS 110 €€ JOCTHIXKEHUIO: COCTAaBIIATH IUIAH
JEUCTBUH, paclpeesTh POJu ¢ Y4ETOM MHEHUIN y4aCTHUKOB, OOCYXKJIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA U KAXKIAOTO YYACTHHKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyallUsiX,  HIpPOSBISATH  TBOPYECTBO W BOOOpakeHHE,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUSI MPAKTUYECKON padOThl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsTh ~ paMKd  y4yeOHOro MpeaMeTa Ha OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMeHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(GU3UKHN, TOCTOSTHHO TOBBHINIATH CBOW 00pa30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCUH KaKk OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedeKCUU Ui OIEHKH CHUTyalldd, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce MOCTMXKEHUSI JIMYHOCTHBIX PE3YyJbTaTOB OCBOSHHS MPOTPAMMBI T10
¢uszuke g YpoBHS cpeAaHero oOmero oOpa3oBaHusi y  oOydaroumxcs

COBEPIIICHCTBYETCS AMOIIMOHAJIbHBIN UHTEJUICKT, MPeIOoJIararoIIni
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKCHUIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBATh €r0 TpPHU OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenust B 10 knacce npeaMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHHUI:

MOHUMAaTh podb (U3UKK B SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOM M ATHYECKOM cdepax JesTeNbHOCTH
YeJIoBeKa, pOoJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
IPOTHOCTUYECKOW  (GYHKIUN  Pu3Mueckol Teopuu —  MEXaHHKH,
MOJIEKYJISIpHOW (PU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3HUECKON KApTUHE MUPA;

paznuyarh YCJIOBHMS NPUMEHMMOCTH Mojeled (U3MYeCKuX Tel U
npoueccoB (sBJIEHUM): HHepLUHalbHAsg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE TMaJieHue, aOCOJIIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KPUCTAILUIMYECKOTO) Tella, UeadbHbli a3, TOUYCUHBIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

pasznuyarh yclOBUA (TpaHUIBl, O0JAcCTH) MPUMEHUMOCTH (U3HMUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMU XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCMOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHsS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuies aiii CKOPOCTH U TEpEeMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENbHOCTH ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, Broporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTCHUS;

aHAM3UPOBATHh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIONB3YS
ocHoBHble moNokeHuss MKT wu 3akoHBI MOJEKYIsSIpHOW (QU3MKK U
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAECAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBA3b TEMIEpPATypbl BELIECTBA CO CpEAHEH KHUHETHYECKON
SHEpPrueu TEIJIOBOTO JBUKEHUS €ro 4acTHll, CBSA3b JABIICHUS HUJICAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHE
MenpneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHMS HPHEPIHH B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kyiona, MOTEHIMAJIbHOCTh
AJIEKTPOCTATUYECKOTO TOJISI, MNPUHUUN CYNEPHO3UIUUA DICKTPUUYECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUYECKM BaXXKHBIE COOTHONIEHHWS: 3aKOHbI OMma i ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl apajnes 11st 37€KTpoau3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€la U CUCTEMBI T, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMaJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MeXaHW4yecKash HHeprusi, paboTa CUJbl, IEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuiéil BOMM3UM €€ TOBEPXHOCTH,
SHEpPrusi ynpyroil aedopmanid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEpMOJWMHAMHKE, BHYTPEHHSIS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOTO
JBUTATEJS; DJIEKTPUUECKOE TMOJIe, HANPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsOKEHHOCTh TOJIST TOYEYHOI'O 3apsifla WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUAPJEKTPUKE, MOTCHUHAT DJICKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMNPOTHBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasjieIbHbIM COCIMHEHUEM PE3UCTOPOB, IHEPTHUS MIEKTPUUECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  TPOTEKAaHUA  (PUBNYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrapeHue,
KUIIEHUE U KOHJEHCAUWs, IUIABJICHUE U KPUCTAJIN3alUsl, HAIPABJICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT' O MTPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETMYUHBI OT
OPYrol €  HCHOJb30BAHWMEM  MPSIMBIX  M3MEPEHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpPaPuUKOB C YUYETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI TI0 pe3ybTaTaM
HCCJICIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEPEHUs, OICHUBATH aOCOIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI 1O MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
NIOJIYYCHHBIE PE3YJIbTaThl W JENaTh BBIBOJ O CTAaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOro1aTh TIpaBmiIa 0€30MMaCHOTO TPY/a NPH MPOBEACHUM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPUMEHTa, TMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYI0BaHMS;

pemiath pacy€THBIE 3aJadd C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayH,
NPUMEHATH  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  TIOCTYJIAThI
(GU3HUECKHX TEOPUH TMPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI PEIICHUS C
y4€TOM TIOJTyYEHHBIX Pe3yJIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylollue NPUMEHEHUs 3HaHWi U3
Pa3HBIX pa3enoB Kypca (GU3MKH, a TaKKe UHTETPALMK 3HAHUN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKHE SBIICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKW, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIIOIH30BAHNH, a TAaK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JTOCTHKEHUN
HAYKd W TEXHOJOTHH i JaTbHEHUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHPOpMALMEH (PU3UUECKOrO
ColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM MCIOJIB30BATH COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJOTUU JJI1 TIOMCKa, NepepabOTKH W NPEIbsABICHUS YydyeOHOU u
HAYYHO-TIONYJISIPHOM MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uH(pOpMALMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  UWH(pOpMAmUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Mpolecce
BBIMIOJTHEHUS IPOCKTHBIX U y4eOHO-HCCIE0BATENIbCKUX padoT;

paboTaTh B TpyNIe C HUCIOJIHEHHEM pPAa3JUYHbIX COLMAJIBHBIX PpOJei,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AeTEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBATHO OLICHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI;

NPOSIBIIATh MOTHBALIMIO K Oynymieil mpoecCuoHalIbHON eATeTbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmy oOyuenuss B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YTIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh pOJIb (U3UKK B  OKOHOMHUYECKOH, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKHM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIOBEKAa W  JAJIbHEWUIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIHHOM, CUCTEMATU3UPYIOMICH,
OOBSICHUTEILHON M TPOTHOCTUYECKOW (GYHKIUN (U3UUECKOW TEOpUU —
ANEKTPOANHAMUKH, CIICIUATbHON TEOPUH OTHOCUTENBHOCTH, KBAaHTOBOM
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUNA O
dusznueckor KapTUHE MHUPA, MECTO (PU3NUECKOW KapTHHBI MHUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHMMOCTH Mojeleld (U3HYEeCKUX Tel W
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUsI, MAaTEMaTHIECKUH MasTHUK,
UCATbHBIN TIPYKUHHBIN MasTHUK, TAPMOHWYECKUE BOJIHBI, WJCATHHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJIeTIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IN CBETA;

pasziuyath yCJIOBHUS (TCpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS U 3aKOHBl D3JEKTPOJAMHAMHUKUA H
CHeUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMHM, npaBwio Jlenma, cBsa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IOCTYyJaThl  CHEUUAJIbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCTIONIB3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  DiHIUTEHHA  AJd
dororddexra, mepBbli u BTOpod moctynatel bopa, mnpuHIUMD
COOTHOILIEHUS HeomnpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO U MAcCOBOT'O YUCEN U DHEPrUU B SAJIEPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl U SBJICHHS, HCIOJIb3Yys BEIMUYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHA JIEKTPOCTaTUYECKOTO
NOoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMrepa, UHAYKTHUBHOCTbD,
AJIEKTPOJBIKYILAs CHUJIa CAaMOMHIAYKLMHU, OSHEPrusi MAarHUTHOIO TIOJIS
IPOBOJIHUKA C TOKOM, PEISITUBUCTCKHM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOJHON YacTULBl, HEPIUS M UMIYJIbC (OTOHA,
MacCOBO€ YUCJIO U 3apsizl Apa, SHEPT Ul CBSI3U SAPa;

OOBSCHATHL  OCOOEHHOCTHM  NPOTEKaHUS  (U3NYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHAYKIMS, pe30HaHC, HHTEp(epeHIUs
BOJIH, Judpakuusi, JIuUCHEepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, raMMa-u3iaydeHue saep, (u3ndecKue MNPUHIUMBI CIEKTPATbHOIO
aHayn3a U paboThI Jlazepa;

ONpENENATh HAIpaBiI€HUE WHAYKLIWW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBAThH €70 XaPAKTEPUCTHKMY;

OPUMEHATh OCHOBOIIOJATalIINEe ACTPOHOMHYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJIi aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CUCTEMAax, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 M BeeneHHoi;
OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPHU OSTOM KOHCTPYUPOBATH
YCTAaHOBKY, (DMKCHUPOBATh  PE3yNbTaTbl MOJYYEHHOW 3aBUCHUMOCTH



(¢u3nUecKuX BEJIMYMH B BHJE TpapuUKOB C Y4ETOM aOCOJIIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWH, JenaTh  BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] H3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAITH3UPOBATH
MOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYECHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOMr0IaTh TpaBmiia 0E€30MacHOrO TPy/la MpU MPOBEACHUH HCCIIeJOBAHUN
B pamMKax ydeOHOro OKCIepUMEHTa, TNpPaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJa4dl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢usndecKkue MOJENH, OTBEYAIIUe TPeOOBaHUSM 3aJadud, MPUMCHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJOB pEIIeHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C YUYETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue MNPUMEHEHUs 3HAHUH U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKe MHTETpallMi 3HaHUN U3 JPYTUx
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIAa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCMOJb30BaTh TEOPETUYECKHE 3HAHMA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNIbHOCTH YeNIOBeKa, CBS3aHHON ¢ (PU3MUEeCKHMMH MpoLeccaMu, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHAIBHOM
MPUPOIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUM JOCTHXKEHUUN



HAYKA W TEXHOJOIMUA Ui JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o011ecTBa;

MPUMEHSATh pa3iuyHble CIOCOObl paboThl ¢ MHpOPMALMEN (PU3NUECKOrOo
COJICpKaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM HCHOJb30BaTh COBpEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH U MpeabsBICHUS YuyeOHOU U
HAYyYHO-TIOMYJISIPHOW HUH(pOpPMAIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMylo  MHGOpMalMilO U OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMAIINH;

IPOSIBIISTH OpraHu3aIMOHHbIE u IMO3HaBaTEIbHBIC yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM pPa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACTIPEACIISITh JACATEILHOCTh
B HECTAHJIAPTHBIX CUTYyaIlUAX, aJeKBATHO OIIEHMWBATh BKJIAQJ KaXXJIOTO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAeMOi IPOOIEMBI;

IIPOSIBJIATH MOTUBAIMIO K Oyayiel mpodecCHOHaTbHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

https://resh.edu.ru/

11 Hayunslii MeTO1 MO3HAHUS TPUPO B 6 http://school-
collection.edu.ru

Hroro mo pazueny 6

Pazgen 2. MEXAHUKA

https://resh.edu.ru/

2.1 Kunematuka 10 1 http://school-
collection.edu.ru

https://resh.edu.ru/

2.2 JnHamuka 10 http://school-
collection.edu.ru

https://resh.edu.ru/

2.3 CraTtuka TBEpIOTO TEa 5 1 http://school-
collection.edu.ru

https://resh.edu.ru/

24 3aKOHBI COXPAHEHHS B MEXaHUKE 10 1 http://school-
collection.edu.ru

Hroro no paszneny 35

Paznen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://resh.edu.ru/




http://school-
collection.edu.ru

https://resh.edu.ru/

3.2 Tepmoannamuka. TernnoBble MallluHbI 20 http://school-
collection.edu.ru
Ar https://resh.edu.ru/
PEraTHbIC COCTOAHMA BEIICCTBA. (OF:10):)8 (S
3.3 14 http://school-
TIePEXO0IbI .
collection.edu.ru
Hroro mo pazueny 49
Paznea 4. DJIEKTPOJANHAMUKA
https://resh.edu.ru/
4.1 DneKTpuyeckoe noje 24 http://school-
collection.edu.ru
https://resh.edu.ru/
4.2 [TocTosSTHHBIN 3NIEKTPUYECKUN TOK 24 http://school-
collection.edu.ru
https://resh.edu.ru/
4.3 Toxu B pa3IMyHBIX Cpenax 6 http://school-
collection.edu.ru
Hroro mo pazgeny 54
Paznen 5. ®PUSHUECKHUI MTPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16
Utoro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
No 11/i1 HaumeHoBaHue pa3ie/ioB U TeM Kourponsmoe  TpakTmseckse (undposbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazaen 1. QJIEKTPOJIMHAMUKA
https://resh.edu.ru/
1.1 MarauTtHOe moJjie 14 http://school-
collection.edu.ru
https://resh.edu.ru/
1.2 DneKTpOMarHuTHAs MHAYKLINS 13 1 http://school-
collection.edu.ru
Hroro mo pazgeny 27
Pazpgen 2. KOJIEBAHUS U BOJIHBI
https://resh.edu.ru/
2.1 Mexann4deckue KojeOaHus 10 http://school-
collection.edu.ru
https://resh.edu.ru/
2.2 DNIeKTpOMAarHuTHBIE KOJIeOaHuUs 15 http://school-
collection.edu.ru
MexaHA4YeCKHE U SIIEKTPOMArHuTHBIE https://resh.edu.ru/
2.3 10 1 http://school-
BOJTHB collection.edu.ru
https://resh.edu.ru/
2.4 OnTHka 25 1 http://school-
collection.edu.ru
Hroro no paszneny 60




Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

https://resh.edu.ru/

3.1 Ocuoset CTO 5 1 http://school-
collection.edu.ru

Hroro no pazgeny 5)

Pa3znen 4. KBAHTOBAS ®U3UKA

https://resh.edu.ru/

4.1 KopnyckynspHO-BOJTHOBON Ayalin3m 15 http://school-
collection.edu.ru

https://resh.edu.ru/

4.2 dusuka atoma 5 http://school-
collection.edu.ru

https://resh.edu.ru/

®du3rKa aTOMHOTO S7jpa U AJIEMEHTapHBIX

4.3 5 http://school-
HacTHIL collection.edu.ru
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

https://resh.edu.ru/

5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 http://school-
collection.edu.ru

Utoro no pazneny 12

Pazgen 6. PUSUUECKUNA TPAKTUKYM

6.1 Ou3nyecKuil MPakKTUKyM 16 16

Hroro no paszneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

7.1 CucreMaruzanus u 00001eHue 15




MIPEIMETHOTO COJEPKAHUS U OIbITA
JEeATeIbHOCTH, IPUOOPETEHHOTO PU

n3ydeHnn Kypca ¢usuku 10 — 11 kimaccos

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
. Tema ypoxka Beero Kontpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest

1 ®dusnka — pyHIaMeHTaIbHasg HayKa O IPUPOIE 1

9 Hayunb1ii MeTO1 MO3HAHUS M METObI HCCIICIOBAHUS 1
(bUBUYECKUX SIBJICHUHN

3 DKCHEPUMEHT U TEOPHS B MTPOIIECCE MO3HAHUS TTPUPOIBI. 1
HaGnronenue u skcriepuMeHT B GU3HUKE

4 Crioco6n1 n3mMepeHus: GU3NIEeCKUX BETUYNH 1 https://resh.edu.ru/

5 A6con}0THva51 Y OTHOCHUTEJbHAS TIOTPEUTHOCTH 1 httos://resh.edu.ru/
M3MepeHul PU3NYECKNX BEITUUHUH
MonenupoBanue B ¢pusuke. Posb u mecto Gu3uku B

6 (hopMUPOBaHUHU COBPEMEHHOW Hay4YHOW KapTUHBI MUDA, 1
B IIPAKTHUYECKOM JEATEIbHOCTH JIIOACH
Mexanuyeckoe nBuxkeHue. CucreMa oTcueTa.

7 OTHOCHUTENBHOCTh MEXaHUUECKOTO JABMAKEHUs. [Ipsmas 1 https://resh.edu.ru/
1 oOpaTHas 3a/1a4i MEXaHUKU
Pannyc-BexkTop mMaTepualbHON TOYKH, €T0 MPOEKIIMH Ha

8 ocu koopauHart. Tpaekropus. [lepememienune. CkopocTb. 1
WX npoekiuu Ha 0Ocu KOOpAUHAT

9 PaBHOMEpPHOE NTPAMOIMHENHOE IBUKEHHUE. 1 httos://resh.edu.ru/
I'padmyeckoe onucanre paBHOMEPHOTO




HpiIMOJIHHCfIHOFO JBUXKCHUA

10 CrnoxeHue nepeMenieHnii u ckopocteil. Pemenue 3agau
HepaBHoMepHOe nBrkeHNE. MTHOBEHHAsA CKOPOCTb.

11 VYckopenue. [IpssmonnHeitHOe TBUKEHHE ¢ TTIOCTOSIHHBIM https://resh.edu.ru/
YCKOpEHUEM

12 I'padmueckoe onucanue NpSIMOIUHEHHOTO ABUKEHUS C
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majienre. Y cKopeHue CBOOOIHOTO TaeHUsI.

13 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT https://resh.edu.ru/
BpEMEHU U UX rpaduku

14 JIBukeHue Tena, OpoIIeHHOTO MO/ YTJIOM K TOPU30HTY
KpuBosmHeliHoe nBuxkenue. J[BHkeHue no

15 OKPYKHOCTH. YTJIOBas U JIMHENHHas ckopocTb. [lepuon u https://resh.edu.ru/
yactoTa. LleHTpocTpeMHuTensHOE U TOJTHOE YCKOPEHHE

16 KonTtponbHas padota o teme "Kunemarnka"
[TepBriif 3akoH HptoToHA. MHEpLIMaIbHBIE CUCTEMBI

17 otcuéta. [Ipunuun otHocuTenbHOCTH ["anues. https://resh.edu.ru/
Heunepuuanbueie cucteMbl 0OTCUETA

18 Cuina. PaBHozecTBYOIAs cuiia. Bropoiil 3akoH https://resh.edu.ru/
HeroTona. Macca

19 Bzaumopericteue Ten. Tperuit 3akon HeroToHa https://resh.edu.ru/

20 [Mpunnun cynepno3uiuu cuil. Pemenue 3agayu Ha
MpUMeHeHHe 3aKoHOB HproToHa

21 3aKoH BceMI/IpH(iro T}IFOTCHI/IV}I. OKBUBAJICHTHOCTh httos://resh.edu.ru/
rPaBUTALMOHHON U MHEPTHOM MacChl

22 Cuna TsDKeCTH M yCKOpeHUe CBOOOHOTO Ma/ieHus https://resh.edu.ru/

23 JIBr>keHue HeOECHBIX TeNl U MX MCKYCCTBEHHBIX http://school-

CITYTHUKOB. HepBaﬂ KOCMHUYCCKAsA CKOPOCTh. 3aKOHBI

collection.edu.ru




Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://resh.edu.ru/
Cuna tpenus. [Ipupoaa u Buabl cui Tpenus. JBuxenue

25 B JKUJIKOCTH U Ta3e ¢ Y4ETOM CHIIBI COIIPOTUBIICHUS https://resh.edu.ru/
Cpelibl

26 Hasnenue. ['mapocratnueckoe nanenue. Cuia httos://resh.edu.ru/
Apxumena

97 AOcomoTHO TBepoe Teno. [loctynarensHoe u
BpallaTeabHOE JBM)KEHHUE TBEPJIOTO Tea

28 MoMeHT cuiibl OTHOCUTENBHO OCH BpauieHus. [1nedo httos://resh.edu.ru/
CHJTBI
CrnosxeHue cuil, IpUIOKEHHBIX K TBepoMy Teny. LlenTp

29 TSOKECTHU TeJa. Y CIIOBUS PaBHOBECHSI TBEPJIOTO Tea.
Bunasl paBHoBecHs

30 Pemtenue 3amay

31 KontponbHas padota no teme "JI[uramuka. CtaTuka
TBEpAOro Temna"
Nmiynsc MaTepuanbHOM TOUKU, CUCTEMBI

32 MaTepuaibHbIX Touek. LleHTp Macc cucremsl http://school-
MaTepHuaibHbIX TOUeK. Teopema 0 IBUKEHUU LIEHTPA collection.edu.ru
Mmacc

33 WMiynec cuilbl M U3MEHEHHME UMITyJIbCa TeJla. 3aKOH http://school-
COXpaHEHUs UMITyJIbca. PeakTuBHOE IBUKEHUE collection.edu.ru
MoOMEHT UMITyJIbCa MaTepUATBbHON TOYKH.

34 [IpencraBnenune o COXpaHEHMH MOMEHTA UMITyJIbCca B M‘M

collection.edu.ru

LEHTPaIbHBIX MOJISIX

35 Pemenue 3amau

36 PaGota cuibl Ha ManoM U Ha KOHEYHOM TEepPEeMEIICHUH. https://resh.edu.ru/




I'paduueckoe mpeacraBaeHne padoThl CHtbl. MOIMIHOCTD

CHJIBI
37 KI/IHCTI/I‘-IGCKaiI sHeprus. Teopema 00 I/isMeHeHI/H/I 1 https://resh.edu.ru/
KHHETUYECKOU SHEPTUU MaTepUATbHON TOYKU
[ToTeHIManbHBIC U HETIOTEHITUAIBHBIC CHIIBI.
38 [ToTenmmansHas 3HEeprUs. Bropas kocMudeckas 1 https://resh.edu.ru/
CKOPOCTh
TpeTsst KocMudeckasi CKopocThb. CBsi3b pabOTHI
39 HEMOTCHIIUATBHBIX CHJI C HK3MCHECHHEM MEXaHWUYECKOM 1 httos://resh.edu.ru/
SHEPTHUU CHUCTEMBI Tell. 3aKOH COXPaHCHHS
MEXaHUYECKOM IHEPTUN
40 Ynpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE 1 http://school-
bepnynnu mis uaeanbHON JKUAKOCTH collection.edu.ru
A1 KonTtponbHas padoTa o Teme "3aKoHbI COXpaHEHUS B 1
MexaHuke"
Pa3BuTuHe npencraBieHuid 0 IpUPOJIEC TETUIOTHI.
42 Ocnosnebie nosoxeHust MKT. Iuddysus. bpoyHosckoe 1 https://resh.edu.ru/
JIBUKCHHE
CrpoeHue ra3000pa3HbIX, KUIKUX U TBEPIBIX TEIl.
43 XapakTep ABHKEHUS U B3aUMOJACHCTBHUS YaCTHI] 1
BEIECTBA
44 Macca u pazmepsl MoJiekyln (atomoB). KonuuectBo 1
BemecTBa. [loctosnnas ABoraipo
45 Temmnepatypa. TemnoBoe paBaoBecue. [llkana [enbcus 1 https://resh.edu.ru/
46 Pewrenue 3anau 1
47 WneanbHbliil ra3. ['a30Bble 3aKOHBI 1 https://resh.edu.ru/
48 VYpasaenne Menzaeneea-Knanelipona. Pemenue 3anau 1 https://resh.edu.ru/
49 AbcomoTHas Temieparypa. 3akoH JlanbroHa 1 https://resh.edu.ru/




I/I30Hp0ueccm B NACAJIbHOM ra3€ C IOCTOSAHHBIM

50 KOJIMYECTBOM BEIIECTBA
51 I'paduueckoe mpeacTaBaeHne U30MPOLIECCOB: N30TEPMA,
n30xopa, n3odapa
52 OcnoBHoe ypaBHeHue MKT https://resh.edu.ru/
53 Pemenwue 3amau
CBs13b a0COTIOTHON TeMIEepaTypbl TEPMOJMHAMUYECKOMN
o4 CUCTEMBI CO Cpe/ilHEN KMHEeTHYECKO! IHepruei https://resh.edu.ru/
MOCTYIATEILHOTO TEIIOBOTO JIBHKCHHSI €€ YaCTHIT
55 OO6o01enre U cucTeMaTu3alus 3HaHuH 10 TeEMe
"OcHoBbsl MKT"
56 KoHnTposasHas padora o Teme "OcHoBsl MKT"
TepMoauHamMuyeckasi cuctema. 3aJlaHie BHEITHUX
ycnoBuit A T/l cucteMbl. BHenIHME M BHYTpEHHHE
57 napametpsl. [Tapamerpsr T]I cuctembl Kak cpeaHue
3HA4YCHUS BEIMYHH, OMTMCHIBAIONINX €€ Ha
MUKPOCKOTIMYECKOM YPOBHE
58 HyneBoe Hauano repmoauHaMuku. CaMOPOHU3BOJIbHAS
penakcaryst Tl cCHCTEMBI K TETUIOBOMY PaBHOBECHIO
59 Moienb uieabHOTO Ta3a B TEPMOJINHAMHUKE. Y CIIOBUS
MPUMEHUMOCTH 3TOH MOJICIH
50 YpaBHeHMe MeimeneeBa-KnaneﬁpOHa Y BBIPOKCHHE httos:/resh.edu.ru/
IUIsl BHYTPEHHEH SHEPTUU
BripaxkeHue /17151 BHYTPEHHEH SHEPTUU OJJHOATOMHOTO
61 uaeansHoTo ra3a. KBasucrarnueckue U HecTaTUYEeCKHe
MPOLIECCHI
62 DnemeHTapHas padoTa B TepMOJAUHAMUKE. Brruncnenue

paboTsI 1o rpaduky npouecca Ha PV-auarpamme




Teruonepenaya kak criocod M3MEHEHUs] BHYTPEHHEH

63 https://resh.edu.ru/
suepruu T/] cucremsl 6e3 coBepiieHus: paboTs

64 KonBekuusi, TemIonpoBOHOCTh, U3ITYy4CHUE m‘m

collection.edu.ru

KosmuecTBo TeruioTel. Tenno€MKoCTs Tena. Y nenbHas u

65 MOJISIpHAS TEMJIOEMKOCTH BEUIECTBA. Y ACNIbHAS TEIUIOTA https://resh.edu.ru/
CrOpaHus TOTUIMBA

66 Pacuér xonmmvecTBa TEIUIOTHI PH TEILTOTIEpEIaue

67 [Tonsarue 06 anuadbaTHoM Tporiecce. [lepBbIil 3akoH httos://resh.edu.ru/
TEPMOTUHAMUKH

68 KonunuecTBo TemnoTsl 1 paboTa Kak Mepbl U3MEHEHHS
BHyTpeHHeH sHeprun T/] cucremsl
BTtopoii 3akoH TepMOAMHAMUKY TSI PABHOBECHBIX U

69 HEpPaBHOBECHBIX MporieccoB. HeoOpatumocTh https://resh.edu.ru/
MIPUPOIHBIX MTPOLIECCOB

70 [Tpunnumne! aecTBus TermnoBbix MamuH. KIT/] https://resh.edu.ru/

71 MakcumanbHoe 3HadeHue KIT/I. [Tuxn Kapro https://resh.edu.ru/

72 Pemtenue 3amay
DKOJIOTUYECKHE aCIEKThI UCIOIb30BaHUS TEIIJIOBBIX

73 neurareneil. TenaoBoe 3arpsa3HEHUE OKPYKaIOIIEH m‘m

collection.edu.ru

Cpenbl

74 Pemtenue 3amay

75 O06o001eHne u cucTeMaTu3alus 3HaHu| 10 TeMe
"Tepmoannamuka. TernaoBbie MallIuHb"

76 KonTtposneHas padota no teme "TepmoanHamuka.
TennoBsie MaIMHbI"

77 [Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u httos://resh.edu.ru/

KUIEeHue. Y aelbHas TeIIoTa nap006pa3OBaHI/m




HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC I1aphbI. KauectBennas
3aBUCHMOCTH IINIOTHOCTH M JaBJICHHA HACBIIICHHOTO

78 rapa oT TeMIlepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBILLEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYpPhl
KUIIEHUS OT JIaBJICHUS B )KUJKOCTH
79 Brnaxxnocts Bo3myxa. AGCOTIOTHAS M OTHOCUTENbHAS httos://resh.edu.ru/
BJIQXKHOCTh
80 Pemenue 3amau
81 TBépnoe teno. Kpucrammueckue u amopgHbie Tena. http://school-
AHM30TpONUS CBOMCTB KPUCTAIIIOB collection.edu.ru
82 [1naBneHue u KpuctauM3anus. Y aelbHas TerioTa httos://resh.edu.ru/
iaBneHus. Cyoaumanus
83 Hedbopmaruu TBEpAOTO Tena. PacTsikeHue u cxartue. http://school-
Cnsur. Moayns Oura. Ipenen ynpyrux nedbopmanuii collection.edu.ru
84 TermmoBoe pacmmpeHue sKUAKOCTEN U TBEPBIX TEl.
AHTapMOHU3M TEIJIOBBIX KOJICOAHHI YaCTHII BEIECTBA
85 [IpeobOpazoBanue 3HEpruu B (Ha30BBIX MEpPexogax
86 YpaBHEHHE TEIJIOBOrO OajaHca https://resh.edu.ru/
87 Pemtenue 3amay
[ToBepxHOCTHOE HaTshKeHUE. KanmuiisipHble SIBICHHUS.
88 JlaBneHue 1o UCKpPUBJICHHOW MTOBEPXHOCTHIO M‘M
collection.edu.ru
x)unakoctu. Popmyna Jlamnaca
O06o001eHne u cucTeMaTu3alus 3HaHu| 10 TeMe
89 "ArperatHbie cOCTOAHMS BellecTBa. Da3oBbie
nepexonl"
90 KonTponpHast pabota o Teme "ArperatHblie COCTOSHUS
BemecTBa. das3oBbie nepexoanb”
91 DnexTpu3anus Tea U €€ NposiBICHUA. JIEKTPUUECKUN https://resh.edu.ru/




3apsn. [IBa Buna anexTpuueckux 3apsanoB. [IpoBonHuky,
JTUBJIEKTPUKHU U TOTYIPOBOJHUKI

DneMeHTapHBIN ANEKTPUUYECKU 3apsil. 3aKOH

92 https://resh.edu.ru/
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
Bzanmopetictue 3apsmnoB. Toueunsie 3apsipl. 3aKOH

93 P P https://resh.edu.ru/
Kynona

94 Pemenne 3amau
Dnekrpuyeckoe mosie. Ero neficTBrue Ha aIeKTpUIecKue

95 P P https://resh.edu.ru/
3apsIbl
HanpspxéanocTs anexrpudeckoro mouist. [IpoOHbrit

96 3aps. JInHuM HAnPsHKEHHOCTH AIIEKTPUIECKOTO TIOJIS. https://resh.edu.ru/
OHOPOIHOE PIEKTPUIECKOE TI0JIe
[ToTeHIMamTbHOCTH AIEKTPOCTATUIECKOTO TTOJIS.

97 1 P https://resh.edu.ru/
Pa3zHOCTh MOTEHIIMATIOB U HANIPSIHKEHUE
[TorenumanpHast 3HEPTUS 3apsIa B DJIEKTPOCTATUUECKOM

98 P P P https://resh.edu.ru/
noJie. [ToTeHmman 31eKTpoCTaTHYECKOTO MOJIs
CBs3b HANPSHKEHHOCTH TMOJISL U PA3HOCTH MOTEHIIUATIOB

99 P P https://resh.edu.ru/
JUISL AJIEKTPOCTATUYECKOTO TMOJIs

100 [TpuHIKIT CyNEpIIO3UITUHN ITEKTPUUECKUX TTOJICH https://resh.edu.ru/

101 Pemtenue 3amay
[Tosie Toueuynoro 3apszaa. [losie paBHomMepHO

102 N P p p https://resh.edu.ru/
3apsOKEHHOU cephl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY I1apa.

103 ITone paBHOMEPHO 3apsKEHHOW OECKOHEUHOU https://resh.edu.ru/
MJIOCKOCTH
[IpoBOAHMKY B 3NEKTPOCTATUUECKOM I0JIE. Y CIOBUE

104 P P https://resh.edu.ru/
paBHOBECHS 3apsJI0B

105 JIMBIEKTPUKH U TOIYIPOBOAHUKH B




QJICKTPOCTATUYCCKOM II0JIC

Konnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA.

106 . 1 https://resh.edu.ru/
DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpA

107 [TapannensHO€ cCOeTMHEHHE KOHIEHCATOPOB 1

108 [TocnenoBarenpHOE COETMHEHHE KOHACHCATOPOB 1

109 DHeprus 3apsHKeHHOTO KOHJIEHCAToOpa 1 https://resh.edu.ru/

110 Pemenwue 3amau 1

111 JIBM>KeHHE 3apsyKEHHOM YacTULBI B OJHOPOJHOM 1
ANEKTPUUECKOM TI0JIe

112 Pemrenue 3amay 1

113 OO6o01enre U cucTeMaTu3als 3HaHuH 10 TeMe 1
"Onexrpuueckoe moie"

114 KonTtponbHas padoTa nmo teme "IaekTpudeckoe nojue" 1

115 Cuna toka. [TocTossHHBIN TOK. Y CIOBHUSA CYIIECTBOBAHUS 1 httos://resh.edu.ru/
MTOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa

116 Hcrounuku Toka. Hanpspxenue u 3/[C 1 https://resh.edu.ru/

117 3akon OMa Jyis ydacTKa Lenu. DJICKTPUIECKOe 1 https://resh.edu.ru/
COTPOTHBIICHUE
3aBUCHUMOCTB COIPOTUBIIEHUS O THOPOTHOTO

118 MMPOBOJIHHUKA OT €r0 JJTMHBI M ILIOMIAIN TOTIEPEUYHOTO 1 https://resh.edu.ru/
ceueHus

119 VYenpHO€ CONpOTHBIICHUE BelllecTBa. Pelienue 3anay 1

120 [TocnenoBarensHOE, TapaUIeTbHOE, CMEIIAHHOE 1
COEIMHEHHE MMPOBOJHUKOB

121 Pacuér pa3BeTBIEHHBIX dIIeKTpUYecKuX Lenen. [IpaBuna 1
Kupxroga

122 Pemenue 3amau 1




123

PaGora anekrpudeckoro Toka. 3akoH J[xoymns —JleHna

https://resh.edu.ru/

124 Pemenue 3amau
125 MOUTHOCTH JEKTPUIYECKOTO TOKA. TernoBast MOITHOCTH, httos://resh.edu.ru/
BBIJIEJIsIEMAsi HAa PE3UCTOPE
126 Pemenue 3amau
127 O/1C u BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA https://resh.edu.ru/
128 3akon Oma Jy1st IOJTHOM (3aMKHYTOM) SJIEKTPUUYECKON httos://resh.edu.ru/
Lenu
129 Pemenue 3amau
130 MOoTHOCTh HCTOYHUKA TOKA https://resh.edu.ru/
131 KopoTkoe 3aMbikanne E‘M
collection.edu.ru
132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa
133 Pemtenue 3amay
134 Pemenue 3agau no reme "[10CTOSTHHBIN 3IEKTPUUECKUT
TOK"
135 Pemenue 3anau no reme "[10CTOSTHHBIN 3IEKTPUYECKUI
TOK"
136 Pemenue 3anau no reme "[10CTOSTHHBIN 3IEKTPUYECKUI
TOK"
137 O06o001eHne u cucTeMaTu3alus 3HaHu| 10 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"
138 KontponbHas padota o teme "IlocTossHHBIN
ANEKTPUUECKUH TOK"
139 DneKTpuyecKas IpOBOJUMOCTb PA3JINYHBIX BEILIECTB. http://s_chool—
OneKkTpudeckuil Tok B MeTamiax. CBepXIpoBOIUMOCTh collection.edu.ru
140 DNEeKTpUUYECKUI TOK B pacTBOPAaxX U pacIiaBax http://school-




ANEKTPOIUTOB. 3akoHbI Dapajiest Ui HIEKTPOIIH3a

collection.edu.ru

141

DneKTpuyecKkuii Tok B razax. [lmasma

http://school-
collection.edu.ru

142

DNeKTpUYECcKUil TOK B BaKkyyme. BakyymHbIie IpuOOpHI

http://school-
collection.edu.ru

143

DNeKTpUUECKUN TOK B MOJTYIPOBOTHUKAX

http://school-
collection.edu.ru

144

[TonynpoBoAHUKOBBIE TPUOOPHI

http://school-
collection.edu.ru

145

®uznyeckuil npakTukyM 1o teme "M3mepenue cuisl
TOKa ¥ HANPSHKEHUSI B LIETIH TIOCTOSIHHOTO TOKA MPHU
MTOMOIIY aHAJIOTOBBIX U LHU(PPOBBIX U3MEPUTETHHBIX
pubopoB" uim "3HaKOMCTBO ¢ IIUPPOBOIt
naboparopueit o ¢puszuke. [I[pumepsr u3mepeHus
(U3NYECKUX BETMYUH MPHU TOMOIIH KOMIIbIOTEPHBIX
TATYUKOB"

146

du3nYecKnil MpakTHUKyM 1o Teme "M3yuenne
HEPaBHOMEPHOTO BUKEHHUSI C LEIbIO ONPEACTICHUS
MI'HOBEHHOM CKOpoCTH"

147

du3nyecKui mpakTukyM 1o teme "M3mepenne
YCKOpPEHUS IPU MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
JIB>KEHUHU 10 HAKJIOHHOM TJIOCKOCTU" MiIn
"HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBM>KEHUU"

148

®usnueckuil NpakTukyM no reme "M3mepenue
yCcKopeHust cBoOotHoro najneHus" wm "U3ydenue
JIBYDKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil NpakTUKyM 10 TeMe "M3ydeHne qBuKEHUS
TEJa [0 OKPYXHOCTH € TIOCTOSTHHON 1O MOAYJTIO




ckopocThio" unu "HecnenoBanue 3aBUCMMOCTH IIEPUOA
oOpamieHnss KOHMYECKOTO MasiTHUKA OT €T0
napameTpoB"

150

®uznyeckuil npakTukym 1o teme "M3mepenue
PaBHOJICHCTBYIOMIEH CHUIIBI IPU ABMKEHUH OpYyCKa 10
HakJIOHHOM 1uiockocTu" minu "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JABWKEHUS OpycKa 1o
HaKJIOHHOM IUIOCKOCTH Ha 331aHHOE PACCTOSIHUE OT €ro
Macch!"

151

®usnyeckuil NpakTUKyM 1o reme "MccnenoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIHNX B
MPY>KUHE U PE3MHOBOM 00pasIle, oT ux aedopmarun’
niu "M3ydeHne ABUKEHUSI CUCTEMBI TeJl, CBSI3aHHBIX

HUTBIO, IEPEKUHYTOH Yepe3 JIETKuii 010K"

152

du3nyecKui MpakTUKyM 1o teme "M3mepenne

ko3 duimenTa TpeHUs IO BEJIMUYNHE YTIIOBOTO

ko3 durmenta 3aBucumoctu FTp(N)" nam
"UccnenoBanue IBMKEHUS OpyCKa 10 HAKJIOHHOM
IJIOCKOCTH C IepeMEHHBIM KOA(PPUIIUEHTOM TpeHus"
uiu "M3yueHne ABMKEHUS Tpy3a Ha Baly C TpeHUeEM'

153

®dusznyeckui mpakTukyM mno teme "Hccienopanue
yCIIOBUH paBHOBECHUS TBEPIOTO Teja, UMEIOIIEro OCh
BpameHusa" win "KoHcTpynpoBaHue KpOHIITEHHOB U
pacu€r cui ynpyroctu" win "M3yyeHue ycroiuuBOCTH
TBEPAOTO TeJa, UMEIOIIETro MJI0Naab OToph"

154

duznyeckuil NpakTuKyM 1o teme "M3mepenue
HMITyJIbCa Tejla 10 TopMOo3HOMY yTH" niu "U3mepenune
CHJIBI TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOHMIIS U
MOIIHOCTH cuJiibl TATH" win "CpaBHEHHE N3MEHEHUS




HMITyJIbCa TEJla C UMITYJIbCOM CHJIbI" MU
"UccnenoBanue coXxpaHeHUsI UMITYJIbCa IPHU YIIPYrOM
B3auMoeiicTBun" win "M3Mepenre KHHEeTUIECKOM
SHEPruM Tejla 10 TOPMO3HOMY ITyTH"

155

®uznyeckuil npakTukyM no teme "M3ydenue
M30TEPMHUYECKOTO Tpoliecca (PEKOMEHI0BaHO
WCIIOJb30BaHKue IU(PPOBOM JabopaTopun)" uimu
"N3yuenue nzoxopHoro npouecca” ninn "N3ydyenue
n3obapHoro mporecca” win "TIpoBepka ypaBHEHUS
cocrtosiHus"

156

®usnueckuil NpakTUKyM 1o teme "M3mepenue
yaenbHou TemnoémkocTu" nmm "MccnegoBanue
npouecca octbiBaHud BemecTsa" unu "MccnegoBanue
aguabatHoro mporecca” uin "M3yuenne B3anMoCBsI3U
SHEPIrUH MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TeMIepaTypbl KUTIEHUS JKUAKOCTEH"

157

Du3nYeCcKUi MpakTUKyM 1o Teme "N3yuenne
3aKOHOMEPHOCTEHN MCIAPEHUS KUAKOCTEH" nitn
"M3mepenue yeabHOM TeMI0ThI IIaBJICHUs JbJa" WIn
"M3ydyeHne cBOMCTB HACBIIIEHHBIX MAPOB" UK
"N3mepenune abCOMOTHON BIAXXHOCTH BO3AyXa M OIlEHKA
Macchl apoB B nomerieHun". Msmepenue

K03 (duIMeHTa TOBEPXHOCTHOTO HATSKCHHUS

158

Ouznyeckuil nmpakTukym mno teme "Habmonenue
MIpEeBPALEHUS SHEPTUU 3aPSIKEHHOTO KOHAEHCaTopa B
SHEPTHI0 U3NyyeHus ceeroaunoaa” nimm "M3yuenue
MPOTEKaHUs TOKa B LIETH, CoAepKallel kKonaeHcarop"
unu "PacnpeneneHue pa3HOCTH OTEHIIMAIOB
(HampspKEHUS) TIPH MOCIETOBATEILHOM COSAMHEHUN




KOHJIEeHCaTopoB"

159

®duznueckuil npakTukym no reme "Hccnenosanue
CMEIIAHHOTO COEUHEHUSI pe3UCTOPOB" MM
"N3mepeHue yaeapHOro CONPOTUBIIEHUS IPOBOIHUKOB"
niu "HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HaIPsDKEHUS JJTs1 JIaMITbl HaKaJIiBaHUs "

160

®uznyeckuil npakTukym 1o teme "Habmonenue
anekTposuza" unu "M3mepenue 3apsia 0THOBaJIEHTHOTO
noHa" wnu "MccnenoBanue 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIIH
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU Auoaa”

161

PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3AIIH
3HaHui mo Teme "Kunemaruka"

162

Peseprubiit ypok. O6001IeHNE U CHCTEeMaTH3aIIHs
3HaHui no Teme "uHamuka"

163

PeseprubIit ypok. O6001IEHNE U CUCTEMATH3AITUS
3HaHui no teme "CraTtuka TBepaoro tenaa"

164

PesepBubIit ypok. O6001IEHNE U CHCTEeMaTH3aIIH
3HaHUM MO TeMme "3aKOHbI COXpaHEHHS B MEXaHHUKE"

165

PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3aIIH
3HaHu# 10 TeMe "OCHOBBI MOJIEKYISIPHO-KUHETUYECKON
Teopun"

166

PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3alINs
3HaHui no Teme "TepmoanHamuka. TeroBbie
MAaIIuHbL"

167

PesepBHbIit ypok. O600IIeHNE U CHCTEMAaTHU3aINS
3HaHUH 1o Teme "ArperaTHble COCTOSIHHSI BEIIECTBA.
da30BbIe NTEpeEX0abl"




168 PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3AIHS 1
3HaHUM 1o TeMe "DieKkTpuyeckoe mnosie"
169 PesepBHblil ypok. O6001IEHHE U CHCTEMATU3ALINS 1
3HaHui 1o TeMe "[locTosIHHBIN 21eKTpuYecKuil ToK"
170 PesepBHblit ypok. O60011IEHNE U CUCTEMATHU3ALIHS 1
3HaHM 10 TeMe "ToKHU B pa3nuyHbIX cpeaax”
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoanuectBo 4acon DJIeKTPOHHBbIE
Ne undposbie
. Tema ypoka Beero Konrpoasubie | IlpakTHyeckue o0pa3oBaTejibHbIE
padoThI padoTbI pecypest
B3aumoelicTBr€e MOCTOSTHHBIX MarHUTOB U
1 MPOBOJTHUKOB ¢ TOKOM. MaruuTtHoe nose. ['unoresa 1 https://resh.edu.ru/
Awmnepa
Bektop marauTHOM uHAyKIWU. [TpuHmn
2 CYTIEpPIIO3UIIMY MarHUTHBIX NoJel. JInaumn 1 https://resh.edu.ru/
MarHUTHOW WMHIYKIIHH
3 MarauTHO€ 1oJie TPOBOJHUKA C TOKOM. OTBIT 1 httos://resh.edu.ru/
Opcrena
Cuna Amriepa, €€ HanpaBJIE€HUE U MOYJb https://resh.edu.ru/
5 Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1 http://school-
DNeKTpOU3MEpUTENbHbBIE TPUOOPHI collection.edu.ru
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBr>KeHue 3apsKEHHON YaCTUIIbI B OJTHOPOJHOM 1 https://resh.edu.ru/
MAarHUTHOM TOJIe
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pemenue 3amay
11 MarnuTHO€ noJie B Beectse. PeppoMarHeTUKH, 1 htt[:_)://s_chool—
rnapa- ¥ I1MaMarHeTUKu collection.edu.ru
12 OcHoBHBIE CBOMCTBa (peppOMarHeTUKOB. 1 htt[:_)://s_chool—
[Tpumenenue peppoMarHeTHKOB collection.edu.ru




13

Pemrenue 3agag mo reme "MarautHoe 1ose"

14 Pemenue 3agau no reme "MarautHoe nose"

15 SIBnenne SHGKTpOMUaFHI/ITHOI\;I nHaykuuu. [Totok https://resh.edu.ru/
BEKTOpa MAarHUTHOW WHAYKIIUN

16 OC nnaykuuu https://resh.edu.ru/

17 3aKoH 3JeKTpoMaruuTHoi unaykuuu dapanes https://resh.edu.ru/

http://school-

18 Buxpesoe anexrpudeckoe noiue. Toku @yko collection.edu.ru

19 O/1C uHAYKUMU B IBMKYIIMXCS TPOBOJHUKAX https://resh.edu.ru/

20 Pemrenue 3amay

21 [TpaBuso Jlenia

29 NunykruBHOCTH. KaTymka WHAYKTUBHOCTH B IICTTH httos://resh.edu.ru/
IMOCTOSTHHOTO TOKa

23 Asnenne camounaykiuu. J/[C caMoOuHIyKITMN https://resh.edu.ru/

24 DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM. httos://resh.edu.ru/
DJIEKTPOMArHuTHOE MOJIe

25 Pemtenue 3amay

26 O06o00meHNe U CHCTEMAaTH3allisI 3HAHUH 110 TeMe
"DnexkrpoauHaMuka"

27 KonTponsHas paborta o teme "DneKTpoauHaMuKa"

08 Konebarensuas cucrema. CBOOOJHEBIE KOJIEOAHU. httos://resh.edu.ru/
I"apmoHnueckue KoyieOaHus

29 KunemaTnueckoe ¥ JMHAMHAYECKOC OIMCAHUE
KOJIeOaTeIbHBIX JIBUKCHUI
DHepreTudeckoe omnrcanue. BoIBoI JMHAMUYECKOTO

30 OTIMCaHUS TAPMOHUYECKHUX KOJIeOaHHH U3 UX

OHEPTCTUYCCKOTO U KHNHEMATUUYCCKOT'O0 OIMMCAHUA




31

Awmmunryna u ($asa konebanui

[lepuon u yacroTa konebanuid. [Teproa ManbIx
cBOOOTHBIX KOJIEOaHMI MAaTEMaTHIECKOTO MasITHHKA.

32 . https://resh.edu.ru/
[eproa cBOOOTHBIX KOJIEOAHHIA IPYKUHHOTO
MasiTHUKA

33 3aryxatomue kojieOanus. BeiHyk/IeHHbIE KOJIeOaHusl. httos://resh.edu.ru/
Pe3onanc

34 ABTOKOJIEOAHUS

35 Pemenue 3amau

36 VYpoxk-koupepennus "MexaHndeckue KojaeOaHus B
MY3BIKAJIbHBIX HHCTPYMEHTaX"

37 O060011eHre U cucTeMaTu3alys 3HaHu| 1o TeMe
"Mexanudeckue koyieOaHus"

38 DnekTpoMarHuTHbIe Kosiebanus. KonebarenbHbIi httos://resh.edu.ru/
KOHTYp
®opmyna Tomcona. CBsi3b aMIUIMTYbI 3apsiia

39 KOHJIEHCATOpa C aMIUIUTY0M CUJIbI TOKA B https://resh.edu.ru/
KoJie0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUU B UA€aIbHOM httos://resh.edu.ru/
KoJiebaTeIbHOM KOHTYpE

41 3aryxarolue 3eKTPOMarHuTHbIE KOJIeOaHusI. httos://resh.edu.ru/
BoinykieHHBIE 3TIEKTPOMAarHUTHBIE KOJIeOaH!s

42 [Tepemennsiit Tok. Pe3uctop u koHAEHCATOP B LIEMTH
MIEPEeMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B LIENH IEPEMEHHOTO TOKa

44 3akoH OMa i 3JeKTPUYECKOM e IEPEMEHHOTO
TOKa

45 MOIIHOCTB IEPEMEHHOTO TOKA. AMIIIUTYAHOE U https://resh.edu.ru/




HCﬁCTBYIOHlCC 3HAYCHUC CUJIbI TOKA U HAIIPSAXKCHUA

46 Pe3oHaHC B 25eKTpUYECKOi 1enH

47 Pemenue 3anau

48 Wneansubiif Tpancdopmatop. [IpousBoacTso, http://s.chool-
nepeaaya u noTpedIeHue IEKTPUIECKON SHEPTHU collection.edu.ru
DKOJIOTHYECKHE PUCKU TIPH MPOU3BOJICTBE

49 aneKTposHepruu. KynbTypa ucnosib30BaHus
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU

50 Pemenwue 3amau

51 Pemenue 3agau

59 OO6o01enre U cucTeMaTu3als 3HaHuH 10 TeMe
"DnekTpoMarHuTHbIe KoieOaHus"

53 MexaHnueckre BOJTHbI. XapaKTEPUCTUKHU httos://resh.edu.ru/
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH https://resh.edu.ru/

55 3ByK. XapaKkTEePUCTUKU 3BYKa https://resh.edu.ru/

56 Nndpas3syk u yapTpassyk. LllymoBoe 3arpsznenue
OKpY’Karollen cpeJibl

57 Pemtenue 3amay

58 DneKTpOMarHuTHbIE BOJHBL. M3nydenue httos://resh.edu.ru/
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus EKTPOMarHuTHhIX BOIH. CBOMCTBa httos://resh.edu.ru/
ANIEKTPOMArHUTHBIX BOJIH

50 [Ikana smeKTpoMarHUTHBIX BOJIH. [IpmMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 [IpuHLHKIIBI PAIUOCBA3U U TCIEBUACHMUS. http://school-

Pagnonokanms. 3J'IeKTpOMaFHI/ITHOC 3arpsA3HCHUC

collection.edu.ru




OKPYKarOLIEH CpeJibl

62 KonTtponsHas padora o Teme "Konebanus 1 BoaHbI"

63 Cgert. 3aKOH MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS httos://resh.edu.ru/
cBeTa

64 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEHHOTO PacTPOCTPAHEHHSI CBETa

65 OTtpaxenue cera. [lnockoe 3epkano. Chepruueckoe httos://resh.edu.ru/
3epKaJIo
[Ipenomnenne cBeta. AGCOIOTHBIN U

66 OTHOCHUTEIILHBIN ITOKa3aTelh npeHOMJieHm. [MoymHoE httos://resh.edu.ru/
BHYTpeHHee oTpakeHue. [IpeeTbHbIi yroJl MoJTHOTO
BHYTPEHHETO OTPaKCHUS

67 Pemenue 3a1a4 Ha MPUMEHEHHUE 3aKOHOB OTPAKCHHUS
Y TIPEJIOMIICHHSI CBETa

68 Xon nyuer B mpusme. Jucnepcust cera. Cli0KHbBIN httos://resh.edu.ru/
cocraB Oenoro cera. L[peT

69 JIun3bl. DOKYCHOE PACCTOSIHUE U ONITHYECKAs CHJIa httos://resh.edu.ru/
JIMH3BI

70 [TocTtpoenue n300pakeHMit B JIMH3aX U UX CHCTEMaX.
YBenu4yeHue JUH3bI

7 Penienue 3a1a4 Ha MOCTpOCHUE H300pAKECHUH,
MOJIy4aeMbIX C IOMOIIIBIO JINH3

72 I'1a3 xak ontuyeckas cucrema https://resh.edu.ru/

73 Pemenue 3amau. [Ipeaenst npuMeHUMOCTH
T€OMETPUYECKON ONTUKH

74 CKopocTb cBETa M METOJIbI €€ U3MEPEHUs

75 Hucnepcus ceera https://resh.edu.ru/




76

WuTepdepenius ceera

https://resh.edu.ru/

KorepeHTHBIC HCTOYHUKHU. Y CTIOBUS HAOTIOICHUS

" MaKCHMYMOB ¥ MUHUMYMOB
78 Pemrenue 3amau
http://school-
79 [Tpumenenne naTEpHEpeHINN collection.edu.ru
80 Judpakmaus cBeTa https://resh.edu.ru/
81 HMudpakunonnas pemeéTrka. Y caoBue HaOMI0ICHUS https://resh.edu.ru/
TJIABHBIX MAKCHMYMOB
82 Pemrenue 3amay
83 [TomepeunocTs cBeTOBBIX BOJH. [lomsipu3armst cBeta m‘m
collection.edu.ru
84 Pemrenue 3amay
85 CBETOBBIC SIBJICHUS B IPUPOJIC m‘m
collection.edu.ru
86 O06001IeHre 1 cucTeEMaTU3aIMs 3HAHUN 1[I0 TEME
"OnTuka"
87 KontponbHas padoTa nmo teme «OnTuKa»
['panu1pl MPUMEHUMOCTH KIACCUYECKON MEXaHHUKHU.
88 3aKOHBI JIEKTPOIUHAMUKY U PUHIUI
OTHOCHUTEIILHOCTH
89 [TocTynaTel cieruanbHOM TEOPUU OTHOCUTEIBHOCTH https://resh.edu.ru/
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.
90 [Ipeo6pazoBanus Jlopenna. YcinoBue npuunHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpAIllEHUE THHBI
91 DHeprus U UMMNYIbC PENITUBUCTCKON YaCTUIIBI
92 CBsi3b MaccChl C DJHEPTHEH U UMITYJICOM




pGHHTHBHCTCKOﬁ YaCTHUIbI. 9HepFI/I$I IIOKOA

93 PaBHOBeCHOE TEIIOBOE M3IIyYCHHE 1
94 3akoH cMmelenns Bunaa 1
95 I'umore3a M. ITnanka o kBanTax. ®OTOHEI 1 https://resh.edu.ru/
96 DHeprus ¥ UMITyJIbC GOTOHA 1
97 ®ororddext. OnbiTel A. I'. CToneToBa. 3aKOHbI 1 http://s_chool-
dboTorddexra collection.edu.ru
98 VpaBHeH"He Oiiamrerina st pororddexra. "Kpacuas 1 httos://resh.edu.ru/
rparuma” gororddexra
99 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1 %uw
100 BoJsiHOBEIE CBOIICTBA YaCTHII 1
Bonnsl ne bpoitns. Jlmuua BosiHbl ae bpoiins u
101 pasMepbl 00J1aCTH JTOKATU3AIUHN JBUKYITIEHCS 1
YaCTHULIbI
102 KopryckysipHO-BOTHOBOM Tyalin3m 1
103 Judpakius 3eKTPOHOB Ha KpUCTALIax 1 %&ru
104 Crnenuduka usmepeHuid B MUKpoMupe. COOTHOIIEHUS 1
Heonpeaenénnoctel I eizenoepra
105 Pemenne rpaduyeckux 3aaa4q
106 Pemenne pacy€THbIX 3a1a4 1
107 Kontponsnas padora o temam: "Ocuossl CTO", 1
"KopnyckynsipHO-BOJIHOBOM yanu3m"
108 OnBITHI MO UCCIIEAOBAHHUIO CTPOCHHUS aTOMA. 1 httos://resh.edu.ru/
[InanerapHas mozaens aroma Pezepdopra
109 IToctynarel bopa 1 https://resh.edu.ru/




110

Bunel ciektpoB. CekTp ypoBHEH 3HEPIHH aToMa
BOJOpOJa

http://school-
collection.edu.ru

111

CrnoHTaHHOE H BBIHYXK/ICHHOC M3JIYYCHHEC CBCTA

112

Jlazep

http://school-
collection.edu.ru

113

Hyxnonnas monens siapa I'eiizenOepra-lBanenko.
3apsa 1 MaccoBoe uucio sapa. M3oTomnsl.
PagnoakTuBHOCTH

114

3aKoH paJuoaKkTUBHOTO pacnana. CBoiicTBa
WOHM3UPYIOUIETO U3JydeHus. Biausaue
PAaAOaKTUBHOCTHU Ha )XKUBBIC OPraHU3MBI.
Jo3nmerpus

115

OHeprus CBS3U HyKJIOHOB B siipe. SIIepHbIE CHITBI.
Hedekt maccsl sanpa. SnepHeie peakiuu. SInepHbie

peakTopsl. [Ipo0ieMbl ynpaBisseMoro TepMOosIepHOTO
CHHTE3a. DKOJOTHYECKHE ACTIEKThI PA3BUTHUSI SIACPHOM

SHEPreTHKU

https://resh.edu.ru/

116

MeTopl perucTpalyy U UCCIeI0BaHMS
AJIeMEHTapHBIX YacTull. DyH/TaMEHTAIbHbBIC
B3auMOJICHCTBUS. baproHbl, ME30HBI 1 JICTITOHHI.
[IpencraBnenue o CrangaptHoit moaenu. Kpapk-
TJTFOOHHAs MOJICIb aJJPOHOB

https://resh.edu.ru/

117

®usuka 3a npegenamu CTaHIApTHONW MOJEIIH.
Témuas marepus u TéMHas dHeprusi. EnuHCTBO
(buznuecKoil KapTUHBI MUpa

118

OTalbl Pa3BUTHA aCTPOHOMMUMU. 3HadeHue
ACTPOHOMHU

https://resh.edu.ru/

119

HpI/IMeHI/IMOCTL 3aKOHOB (I)I/I3I/IKI/I JJIA O0OBsICHEHUS




MIPUPOJIbI KOCMUYECKUX 00BEKTOB. MeTo1blI
ACTPOHOMHUYECKUX UCCIEA0BAHMI

COBpeMeHHI)IC OIITUYCCKHUEC TCIICCKOIIbI,

120 paanoTeNIecKOIbl, BHEaTMOC(hepHas aCTPOHOMUS

121 Bun 3Bé31H0r0 HeOa. Co3Be3nus, IpKue 3BE3bI, httos://resh.edu.ru/
TUTAHETHI, UX BUAMMOE JIBFDKCHUE

122 Conneunas cucrema. Cosnue. CosHeuHast ) httos://resh.edu.ru/
akTUBHOCTH. MicTounuk sHeprun CoJiHIIa U 3BE3]T

123 ?BéSILH, ux OCI—\I’OBHBIC xapaKTepHcme. Huarpamma httos://resh.edu.ru/

CHEKTPaIbHBIN KJIaCC — CBETUMOCTD

124 3Be3bI TIIABHON ITOCIIEN0BATEILHOCTH
Bnyrpennee ctpoenune 38é31. COBpeMEHHBIE

125 MPEJICTABJICHUS O MTPOUCXOKICHUHU U SBOIOLINHI https://resh.edu.ru/
CouHIta ¥ 3BE€311. DTamkl )KU3HU 3BE3]

126 Mneunsiid H?/TI) — Hawma ['anaktuka. Tumsl httos://resh.edu.ru/
rayiakTuk. YEpHbIe IBIPHI B AIpax TaJaKTUK

127 Bcenennas. Pacumpenne Beenennoii. 3akon Xa606ia. httos://resh.edu.ru/
Teopust bosbiioro B3peiBa. PennkroBoe uznydeHue

128 Macmrabnas ctpykrypa BeenenHoii. Meraranaktuka https://resh.edu.ru/

129 Hepeménnsie mpo0OiieMbl acCTpOHOMUHT
®usnueckuil npakTukym no reme "HccnenoBanue
MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB'" WK

130 "UccnenoBanue cBOMCTB (peppoOMarHeTHKOB" MU
"UccnenoBanue nedCTBUS MOCTOSSHHOTO MarHUTa Ha
pamKy ¢ TOKOM"
@uznyeckuil NpakTUKyM 1o teme "M3mepeHue cuisl

131 Awmnepa" wim "M3yueHne 3aBUCUMOCTH CHJIbI

Awmmnepa ot cuiiel Toka" uin "Onpenenenne




MaruuTHOM HWHAYKIIUU Ha OCHOBC U3MCPCHU CUJIbI
Awmmnepa"

132

®uznueckuil npakTukym no reme "Hccnenosanue
SIBJICHUS AJIEKTPOMAarHUTHOW MHAYKIUU" WU
"Onpenenenre HHAYKIINN BUXPEBOTO MarHUTHOTO
noJis"

133

®duznyeckuil npakTukym no teme "Hccnenosanue
siBieHUs1 caMonHAyKiuu" unu "Coopka Mo ienun
3JIEKTPOMArHUTHOTO reHeparopa”

134

®u3nueckuil NpakTUKyM o reme "M3mepenue
neprojia cBOOOIHBIX KOJIe0aHUI HUTSHOTO U
MPY’KUHHOTO MasiTHUKOB"

135

Ouznyeckuil npaktukym 1o teme "[IpeoOpazoBanue
SHEPrUU B IPYKUHHOM MasTHUKE"

136

®dusznueckui mpakTukyM mno teme "MccienoBanue
MIEPEMEHHOTO TOKa Yepe3 MOCIeI0BATEIIHHO
COEMHEHHBIE KOHAEHCATOP, KaTyIIKy U pe3ucTop"”
unu "HccnenoBanue paboThl HCTOUHUKOB CBETA B
LIeTY IEPEMEHHOT0 ToKa"

137

du3nyecKui MpakTUKyM 1o teme "M3yuenue
rapamMeTpoB 3BYKOBO BOJIHBI"

138

®usnueckuil NpakTUKyM o teme "M3mepenue
nokasarens npeaomiieHus crexna” ninm "llonyyenue
M300pakeHUs B CHCTEME U3 TUIOCKOTO 3epKaia 1
JUH3BI"

139

®uznyeckuil npakTukym mno teme "Hecnenosanue
3aBHCUMOCTH (POKYCHOTO PacCTOSIHMS OT BEIIEeCTBa
(Ha mpumepe xuakux 1uH3)" win "M3mepenue




(OKYCHOTO PacCTOSIHUS PACCEUBAOLINX JINH3"

140

dwusnueckuii npakTukym 1o teme "Habmronenue
mrdpaxun, nHTepGEPEHINH 1 TOSIPU3aH cBeTa"

141

®duznyeckuil npakTukym 1o teme "Onpenenenue
WUMITYJIbCA ¥ SHEPTHH PEIIITUBHCTCKUX YacTHI (I10
doTorpadusiM TPEKOB 3apsIKEHHBIX YaCTHII B
MarHuTHOM ToJie)"

142

®uznyeckuil npakTukym o teme "M3mepenue
nocTosgHHOM ITiTanka Ha OCHOBE MCCIIEIOBAHUS
dboTorddexra" win "UccneqoBanne 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 CBETOANO OT HANpsLKeHUs"

143

®usnueckuil NpakTUKyM 1o reme "HccnenoBanue
CIIEKTpa pa3pe’keHHOT0 aTOMapHOTO BOJIOPOJAA U
U3MEepeHue MocTosiHHOM Pundepra"

144

®dusznueckui mpakTukyM mno teme "MccienoBanue
pPagroaKkTUBHOTO (JOHA C UCIIOTH30BAHUEM
no3umerpa" i "M3ydeHue noriomieHus oera-
YacTHUIl aJTIOMUHUEM"

145

®dusndeckuit mpakTUKyM 1o Teme "Habmronenus
3BE3THOTO HeOa HEBOOPYKEHHBIM TJ1a30M C
HCTOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM JIJIs1
OTIpEICTICHUS TI0JIOKEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CeBEpHOTo
nostymapus u sipkue 3BE37p1" i "HabmoneHus B
Teneckon JIyHbl, IJIaHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIIJICHUI"

146

O06o006mienne u cuctemaru3anus 3HaHui. Poib
(U3UKN U aCTPOHOMUU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOH, COMaIIbHOM U 3THYECKO chepax




ACATCIBHOCTH 4YCJIOBCKA

147

O06o00611eHMEe ¥ cucTeMaTru3anus 3Hanuid. Ponbs u
MecTO (PM3UKK ¥ aCTPOHOMHUH B COBPEMECHHOM
Hay4YHOU KapTHHE MHUpa

148

O6o006muienne u cuctemaru3anys 3Hanui. Poib
¢uznueckoit Teopun B GopMHUpPOBAHUU
Mpe/ICTaBIeHUH 0 GU3NYECKON KapTUHE MUpa, MECTO
(u3nuecKoil KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEJICTaBICHUM
0 MpUpoe

149

O000I1IEHNE U CUCTEMATHA3AIIMS 3HAHUN 10 TEME
"Kunemartuka"

150

O000I1IEHNE ¥ CUCTEMATH3AIINS 3HAHUHA T10 TEME
"Knuematnka"

151

O06001IeHre 1 cUcTEMATU3AIMs 3HAHUN 1[I0 TEME
"Jlmnamuka"

152

O06001IeHre 1 cucTEMAaTU3aIMs 3HAHUN 1[I0 TEME
"CraTtuka TBepioro Tena"

153

O06001eHre u cucTeMaTu3alus 3HaHu| 10 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

154

O06001eHre u cucTeMaTu3alus 3HaHu| 10 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOU Teopun"

155

O0600111eH1E U cUCTEMATHU3aIlUs 3HAHUHN 110 TEME
"Tepmoannamuka. TernaoBble MallIuHbI"

156

O0001IeHrE U cUCTEMATU3ALMS 3HAHUN IO TEME
"Arperatasie cOCTOSIHUS BenlecTBa. Pa3oBbie
nepexonpr”

157

O0001IeHHE U CUCTEMATU3ALINS 3HAHUN IO TEME




"DnexTpuueckoe mnojue"

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

158 " N . "
[TocTosIHHBIN 3JIEKTPUUECKHUI TOK

159 O00061IeHre U CHCTEMATH3aIlUsI 3HAHUH 110 TEME
"Toku B pa3nuyHbIX cpenax”

160 O06o01enre U cucTeMaTH3alys 3HaHUH 110 TeEME
"MaruuTHOE MoJjie"

161 PesepBubiit ypok. O60011IeHNE U CHCTEeMaTH3aIIHs
3HaHUM N0 TeMe "DIIeKTpoOMarHuTHast MHIYKIs"

162 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIH
3HaHui Mo teMe "Mexanndeckue Kojaedanus"

163 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIH
3HaHMU 10 TeMe "DIIeKTPOMarHUTHbIE KosieOaHus "
PeseprubIit ypok. O6001IEHNE U CUCTEMATU3AIHS

164 3HaHUH Mo TeMe "MexaHu4decKue 1
3JIEKTPOMArHUTHBIE BOJTHBI"

165 PesepBubiit ypok. O6001IEHNE U CHCTEMaTH3aIIH
3HaHui 1o Teme "Onrtuka"

166 PesepBubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH
3Hauui mo Teme "OcuoBrl CTO"
PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3aLINS

167 3HaHuii 1o Teme "KoprnyckymnsipHo-BOJIHOBOM
nyanuszm"

168 PesepBHblit ypok. O600IIeHHE U CHCTEMAaTU3alINS
3HaHu# 1Mo TeMe "®Pusuka aroma"
PesepBHbIit ypok. O000IIEHNE U CHCTEMAaTH3aINS

169 3HaHUM 1o TeMe "Pu3nKa aTOMHOTO sApa U

3JIeMEHTapHbIX YyacTul"




170

PesepBHbIit ypok. O000IICHHE U CHCTEMAaTH3 AN
3HaHUH 1Mo Teme "DneMeHTHl acTpou3nKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka. 10 kiacc: yueb. ayis o6ieodpa3oBat. opraHusaiuii : 6a30BbIi U
yray6na. yposau / I'.fl. Makumes, b.b. bByxosues, H.H. Corckuii. - M. :
IIpocsemenue, 2021.

2. ®uzuka. 11 kmacc: yue6. ayist o01eoopa3oBaT. opraHu3aiuii: 0a30BbId U
yray6:na. yposau / I'.S. Msaxumies, b.b. byxosues, B.M. Hapyrun; nox pea. H.A.

[TapdhenTreBoit. - M.: [Ipocsemienue, 2022.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
1. Kupuk JLLA., 'enaenmreitn JI.O., I'ensdrar U.M. 3anauu no dpusuke s
npoduIbHOM IKOIIBI ¢ TpuMepamu pemienus. 10-11 kiaccel. [lox pen. B.A.

OpnoBa. — M.: Unexkca, 2020. — 416 c.

2. I'pomuena O.1. Coopnuk 3anay no pusuke: 10-11 xmacest / O.U. I'pomiiena.
M.: 3paTenscTBO «IK3amen», 2020.

3. I'pomreBa O.M. TemaTudeckre KOHTPOJIbHBIE U CAMOCTOSTEIbHBIE PAOOTHI 110
¢usuke. 10 xmace / O.W. I'pomrieBa. — M.: U3natenscTBO «OK3aMen», 2020.

4. Mapon E.A. OnopHble KOHCIIEKTHI U pa3HOYpOBHEBBIE 3aanus. Ouznka. 10

kiacc». — CI16.: OO0 «Bukropwus mirocy, 2018.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. https://resh.edu.ru/

2. http://school-collection.edu.ru/

OINIMCAHUE MATEPUAJIBHO-TEXHHUYECKOI'O OBECIIEYEHUSA

OBPA3OBATEJBHOI'O ITPOLHECCA:

1. lludporas naboparopus « Apxumen
2. JITabopatopus « L-mukpo»

3.000pynoBanue rpanToBoro npoekra «IIpodgookc», ucnosnbp3zyemoe Ha ypoKax:

JlaGoparopus
WHTEPHETA BEIeH

OGpazoBaTteanHblii Ha6op "Ymubrii Jlom MoTuk M2" 6 mr.

Cocras: Kontpommep MoTuk 32 A v2.0 Ga3oBas KOMIUICKTALHs, ILIaTa
pacmupenuss MGB-DA20 RJ-9 V2.0, mrata pactmpenus 12C pazsem RJ-9
MGB-D14, monmyns nByx peme MGR-2 ¢ paseemom RJ-9, marumk
ocsemeHHoct MGS-L75 pasvem RJ-9 (BH1750), natuuk Temm., BiaxH.
Bo3nyxa u arM. aasieHuss MGS-THP80 pasnvem RJ-9 (BME280), marunk
paccrostaus gazepusiii MGS-D20 passem RJ-9 (VL53L0X)

Muxpoceponpuboa TowerPro SG90 DIGITAL SERVO, natuuk nert.opr.
Coen. u sxBuB. Konm. CO2 (CO2eq) MGS-CO30 paszvem RJ-9 (SGP30),
moayib RGB cBeronnona MGL-RGBI ¢ pazsemom RJ-9, miara nutanus ¢
KieMMHBIMH Kojoakamu Power Hub Cl, gaTtumk 1BeTa, OCBEIIEHHOCTH,
npubnmkenns u kectoB MGS-CLM60 passém RJ-9 (APDS-9960),
amriepmerp 10A (40x40), PBS-28B-W, Knonka antuBanmanbhHas OFF-
(ON) (2A 250VAC) IP66 Waterproof, momymnp rpaduueckoro LCD
nuciuiess MGB-LCD12864 128x64 ¢ pazbemom RJ-9, natuuk 3Byka MGS-
SND504-A7 ¢ passemom RJ-9 (INMP504/INMP510), Moayias TuHaAMHKa
MGB-BUZ1 ¢ pazsemom RJ-9, natunk mporeuku Bogst MGS-WT1-Al ¢
pazbemoMm RJ-9, nmatumk mamenun MGS-FR403 WK ¢ passemom RJ-9
(TSL25403), amantep MGA-FIX1, mxamnep, 6ok nutanus 12B 3A.

Oopa3oBarenbubiii Ha00p "llIkoabHasa mereocTanuusa MoTux M2" 1
IIT.

CocraB: bnox ympaBieHus U CBsA3M, HAOOp ONTHYECKUX U
METEOPOJIOTUYECKUX JAaTYUKOB, KOPIYC C Mpo3pauHoil Kpslmkoi Gainta
G223C, xontponnep MoTukR 32 A v2.0, mnara pacmuperus MGB-DA20
RJ-9 V2.0, mnara pacmmpenus 12C ALIT ADS1015 passem RJ-9 MGB-
D1015, apantep nutanust Opobuta VD-314, natumk ocemennoctu MGS-
L75 paseem RJ-9 (BH1750), matuuk yabTpaduoIETOBOTO H3ITy4EHHS
MGS-UV60 pasbem RJ-9 (VEML6075), naTuuk Temneparypsl, BIaKHOCTH
Boznyxa u armochepHoro maBnmenuss MGS-THP80, martumk moxas
UMIYJbCHBIN, TaTYUK CKOPOCTH BETPa UMITYJIbCHBIH, JaTUUK HANpaBJICHUS




BETPa PE3UCTUBHBIN.
Oopa3oBarenbHblii Ha0op "Junamuka MoTuxk M1" 6 mir.

CocraB: Motopnas miara MGB-MDYNI1 naGopa «/lunamukay, BepxHss
mrata MGB-MDYNI1 na6opa «/lunamuka», kontpomrep MoTux 32 B,
iata pacmupenus MGB-12C63EN RJ-9 V1.0EN c 12C xabowm, Mmoyins 9-
OCEBOTO akKcelepomeTpa, rupockon, wmaruneromerp MGS-A9, moxynb
munamuka MGB-BUZ1 ¢ pazsemom RJ-9, monyns RGB cBetonnona MGL-
RGBI1 ¢ pazsemom RJ-9, natunk paccrosnus nazepusii MGS-D20 pazbem
RJ-9

Oo0pa3zoBarenbHblil Ha0op "CrapToBbiii M4" 6 .

Cocras: Ilmarpopma u3 axpmma, Kourpommep MoTuk 32A, Ilmara
pacmupenust RJ-9 MGB-12C62EN - 63EN, Moayns asyx pene MGR-2EN.
Jatunk ocBemenHoctd MGS-L75, JlaTumk TemIl., BIQXKHOCTH W aTM.
nasinenns MGS-THP80, Jlatuuk TemnepaTypsl U BiliaxHOCTH 1ouBbl MGS-
THIS0, Moayie RGB ceetonmnon MGL-RGBL1.







