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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypOBHE CpeaHero ofuero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaTenbHON mporpammsbl, npezactaBieHHbix B @I'OC COO, a
Takxke ¢ yuérom denepanbHoi pabodeil mporpaMMbl BoctiuTaHus U KoHuenuu
npenojaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTelbHBIX OpraHU3aIUsiIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
POrpaMMBl.

[Iporpamma no ¢usuke onpenensier o0sA3aTeIbHOE NPEIMETHOE COJIEpKaHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IOCIIEA0BATEILHOCTh U3YUYCHUS TEM M Pa3JieiioB
y4eOHOro mpeaMera ¢ y4€ToM MEXKNPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke AAET NPEACTaBICHHE O LENAX, COJEpNKaHUU, OOuIeh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro npenMera «Ou3rkay Ha yriyOJIEHHOM YPOBHE.

N3yuenne kypca ¢Gu3uku yriayOnaEHHOTO YPOBHsI IO3BOJSIET PEan30BaTh
3a/1a4yu MPOQECCUOHATILHON OpHEHTAIK, HAIpPaBICHO HA CO3/JaHHME YCIIOBUU IS
MPOSIBJICHUST CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OoOy4JaromIMMcsi, KOTOpbIE HEOOXOMUMBI IS TPOJODKEHHs OoOpa3oBaHUS B
opraHuzanusx NpodecCHOHATBLHOTO O00pa3oBaHUS MO Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U UHKEHEPHBIM CIECIHATIBHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00IIero o0Opa3oBaHus: JIMYHOCTHEIC,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy TI0 (u3MKe Ha ypOBHE CpEeIHEro o0mero oOpa3oBaHUs Ha
yrayOa€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-IEITETLHOCTHBINA MTOAXO.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PpE3yJbTaThl OCBOCHHUA Kypca (U3MKUM Ha YriayOaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI M0 ToJjaM 00Yy4YCHHUS;

cozepkanue yueoHoro npeamera «duszukay 1mo rojgam oOy4eHusl.

[Iporpamma mo ¢u3UKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTENNSIMU (DU3HUKU ISl COCTABIICHUSI CBOUX PA0OUYUX MPOTrPaAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUECKYIO HHHUIIMATHBY YUYUTEIICH U
MPEAOCTABISIET BO3MOXXHOCTH JIJI  peaju3allid  Pa3IMyHbIX METOJAUYECKUX
MOAXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha YriayOJEHHOM YpOBHE IIPU YCJIOBUHU
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HaumOosiee OONIMX 3aKOHAaX IMPHUPOJBI, BHICTyHas B
KauyecTBE yueOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. [IIkoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIOmui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (GU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, HW3ydyaeMbIX XHUMHUEH, OHOJIOTueH,
busnueckorr reorpaduerd u acTpoHomueid. Mcmonp3oBaHHE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJY4eHHUsI HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBoMcTBamu. M3ydeHue
¢u3MKU BHOCUT OCHOBHOM BKJaJg B (OPMHUpPOBAHME ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydYaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHBIN
METO/I TTO3HAHUSI TIPU BHITIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBY Kkypca (pu3uku Ha ypoBHE CpeHEro o01ero oopa3oBaHus MOJ0XKEH
pAI uael, KOTOpble MOKHO PacCMaTpyUBaTh KakK MPUHILIUIBI €70 HOCTPOCHHUS.

Hoea yenocmnocmu. B COOTBETCTBHMM C HEM KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEW MmaTepuan Kypca (U3HKA
o0bemUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBIsieTCs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanuzainus NpearnoyiaracT MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHATIA (PU3NYECKON HAyKH, OCMBICICHHUE CBSI3U DPa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yriyoa€HHOTO ypOBHS
MPEANoJiaraeT 3HAKOMCTBO C ITUPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX
IIPUIOKEHUM M3Yy4YEHHBIX TEOpUHM W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYXICHHS
po0JIeM palioOHAIBLHOTO MPUPOAONOIB30BAHUS U KOJIOTHYECKOU 0€30MacHOCTH.

OcBoeHue cofiepKaHus MPOrpaMMbl 10 GU3UKE JOJKHO OBITh MOCTPOEHO HA
NPUHIMIIAX CUCTEMHO-AEATEIHbHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUX
PUHIIMIIOB 0a3UPyeTCsl HA UCTIOIB30BAHUM CAMOCTOSATEIBLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. [ns yriayoméHHoro
YpPOBHSI — 93TO CHCTEMa CaMOCTOATEIBHOTO YYEHHUECKOTO JKCIEPUMEHTA,



BKJIFOYAIONICTO (PpOHTANbHBIC YYCHWYECKHE OMBITHI IPH HM3YYCHHH HOBOTO
MaTepuaa, JaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu  (PU3MUECKOro TMpakTUKymMa. B mepBom ciydae
OpakTUKyM npoBoautcs b0 B koHUe 10 u 11 kmaccos, 1ubo mociie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
NPOBOJISITCSA B TpoIecce u3ydeHus: pazzgena (temsl). [Ipu stom mon paboramu
NpPaKTHKyMa TIOHUMAETCsl CAMOCTOSITEIbHOE MCCIEeIOBaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B nporpamme mnmo (Qusuke cucreMa yYEHHYECKOTO OKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MPAKTUKyMa TpPENCTaBlIeHA €IUHBIM IepedHeM. Bbrioop
TEMATUKH JUIA 3TUX BHJIOB YYCHHYCCKUX MPAKTHUYECKUX PaOOT OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM oOecmeunBaercs
OBJIaJICHUE OOYYAIOMUMHCS yMEHUSMU TPOBOAWTHh TPSIMbIE H KOCBEHHBIE
U3MEPEHUS, WCCIICNOBAHMS 3aBUCHUMOCTEH (DM3UYCCKUX BEIMYWH W TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE ynenseTcs pEHIeHUI0 PacyETHBIX U KaueCTBEHHBIX
3amad. [Ipu 3TOM nmnst pacy€THBIX 3a1ad MPHOPHUTETOM SBISIOTCS 3a/la4d C SIBHO
3aJIaHHOM W HESBHO 3aJIaHHOW (PU3UUYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAaHUM W3 Pa3HBIX pa3aenioB. [[s kauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBJISIOTCSA 3aJaHui Ha OOBSCHEHUE/NpPENCKa3aHue MPOTEKaHUS
(bu3nuecKuX SIBJICHUN U MPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
bu3znyecKkoi MOAENIN JJIsl CUTYally MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOCCTICUCHHIO y4eOHOTo Tpoliecca Kypc (U3UKK YTIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKM JODKHO OBITH HE0OXOAMMOE
nabopatopHOoe OOOpYAOBAHHWE IS BBIMOJHEHHUS YKAa3aHHBIX B MPOTPAMME I10
(u3MKe YYEHMYECKUX OMNBITOB, JAOOPATOPHBIX pabOT M pabOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe 1O (HU3NKE KIIYEBBIX JIEMOHCTpAIUN IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
(byHIaMEeHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dbopMupyeTCsl B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M OOECIICUMBACTCS B pacyeTe



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKue KOMILIEKThI
1abopaTopHOTrO O00OPY/OBaHUS JODKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE HU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHUE HHTEpeca U CTPEMJICHHMsS OOYYarolMXCs K HaydYHOMY
U3YYEHUIO [PUPOIBI, PAa3BUTHE WX HHTEJUIEKTYyaJIbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (POPMHUpPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

(dopMupOBaHHE HAYyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

(dbopMUpOBaHUE YMEHUN OOBICHATH SIBJICHHS C UCTIOIb30BAaHUEM (PU3MUECKUX
3HAHUU U Hay4YHBIX JOKa3aTEIbCTB;

dopMupoBaHue NPEACTABICHUNH O ponu (U3HKU ISl Pa3BUTHUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npodeCCUOHAIBHONW JESATENIbHOCTH, CBS3aHHBIX C (PU3UKOM, MOATOTOBKA K
nanbHeieMy oOy4eHH!IO B 3TOM HApPaBIICHUH.

JlocTrkeHue 3TUX Leneld 00ecreurnBaeTcsl peuieHueM CIEeNyIoIuX 3a1a4 B
npolecce u3y4eHust Kypca (U3UKu Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUM 00 00muX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSpHYH  (PHU3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMUpoBaHUE YMEHUI TPUMEHATH TEOPETHUECKUE 3HAHUS JIJISi OOBSICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIIEHHUS pa3IMYHBbIX 3a7a4 C SBHO 3aJaHHOU
busznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MoOnENnH, aaeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKMX OCHOB M TMPUHLMUIIOB JEHCTBUA TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKHUX MPOLECCOB, X BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIIbHOIO IUIAHMPOBAaHUS M IPOBEIECHHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTHS YMEHUW INPOEKTHO-UCCIEN0BATEINBCKOM,
TBOPYECKOM JEATENbHOCTH;



pa3BuTHE HHTEpeca K cpepam npodeccnoHaTbHON ASSITENFHOCTH, CBSI3aHHOM
¢ (PUBUKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHuss ydeOHoro mpeamera «dDu3WKa» HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHusl BbIOMpaeTcss OO0YYalOUUMUCH, IUIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3ydenne ¢husuku (yrimyOn€HHbIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus oroautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaO0OpaTOpHBIX M
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENIaeT BHIOOP
NPOBENICHUS JIA0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM WMHIWBUIYATbHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®dusnka — pyHIaMeHTaabHas HayKa o npupoje. HaydHsiil MeTos mo3HaHus U
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

DOKCIEpUMEHT U TEOpHUs B TPOIeCcCEe TMO3HAHWUS MpUpoasl. HalmroneHnue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObsl u3MmepeHuss (GU3MYECKUX BEIUYMH (AHAJOTOBBIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTrt  w3Mepenmii  (pu3mdeckux  BenmuuuH  (abcomtoTHas U
OTHOCUTEJIbHA).

MonenupoBanue (HU3NUYECKUX SBICHUN U MPOIECCOB (MaTepuasibHas TOYKa,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rpaHULBI €ro NpuMeHnMocTu. dusnueckas
Teopus.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HaNpsOKEHUST B IIEMM TMOCTOSHHOTO TOKa TIPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ u(poBol adoparopueiit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMUMH MPU MOMOITU KOMIBIOTEPHBIX TATYUKOB.

Paspgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBHUKCHHS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMU HA OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepHaIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMBbI KOOpJHHAT.
CroxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepPUATbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBobOomHOe MmajicHue. YCKOpEHHE CBOOOAHOTO majeHus. JIBrkeHue Tena,
OpOIIEHHOTr0 MO YIJIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vactora oOpaieHusl.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JNBIKCHHE CHApsJOB, IEMHbIE, WIECTEpEHYAThIE U PEMEHHbIE Mepeayu,
CKOPOCTHBIE TU(THI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

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

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO U TOTO K€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3Mepenue yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBWKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH NyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBU>KCHUM.

N3mepenue YCKOpEHUS CBOOOTHOTO MaJICHUs (pexoMeHI0BaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

WN3yyenne nBWXKEHHWs Tena, OpPOMIEHHOrO TOpu3oHTanmbHO. IIpoBepka
TUNIOTE3bl O TPSMOM NPOMOPIUOHATBHOW 3aBUCUMOCTH MEXKIY NaJIbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBWKEHUS Tella MO OKPYKHOCTHM C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH Teprojia OOpallleHUs KOHMYECKOr0 MasiTHUKa
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cucteMmsl orcuéra. [IpuHiun
otHocutenbHocTU ["anunes. HemHepuumanbHble cucTeMbl OTCuéra (OmpezaeseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHiun cynepno3sunnu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cwna TskecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCThIO IUIAHETBl M OT reorpaguueckod MmMUpOThl. JIBHXKeHUE
HeOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckasi CKOPOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokosa. Koapounuent tpenus. Cuna CONpOTHBICHUS NpPH IBWKEHUH Tela B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienne. Cuia Apxumena.

TexHudyeckue yCTpOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

Habumronenue aBu>XKeHUs TeNl B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MOPWIOKEHHBIX K TeIy CWl ¢
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U AJACHUU.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CHUJI IPU JBMKEHUH OpyCcKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka TrUIIOTE3BI O HE3aBHUCHUMOCTH BpPEMEHHM JBWKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

N3ydeHne ABUKEHUS CHUCTEMBI TEIl, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBHCUMOCTH Fypy(N).

UccnenoBanne NBKeHUS OpycKa MO HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUS.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOEe W BpalllaTeIbHOE JABUYKEHUE
TBEPAOro Ttena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. llmeuo cuibl.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HEyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECUS TBEPAOTO TeENNa, HMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKHM, CHCTEMBI MaTEpUAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MaTepHUaIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MaTepualibHOW TO4ukHW. IIpeacTaBiieHHe O COXpaHEHHUU
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cunpl Ha MajaoM M Ha KOHEUYHOM IiepeMemieHuH. I'paduyeckoe
npe/iCTaBlIeHuE PabOThI CHJIIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHuMabHBIE W HENOTEHUWANbHBbIE CHWIBL. [lOoTeHUMaNbHAs HHEPTUs.
[ToreHuuanbHast sHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tela B IPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO I1apa (BHYTpU W BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThst KOCMHUYECKask CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIHAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCcKOH
SHEPrUy CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM XKUJIKOCTH KakK CIEIACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHre MOIIIHOCTH CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMuble mnpeBpaleHns] KMHETHYECKOM M IOTEHIMAIBHOM JHEPrUd NpH
JNEUCTBUU Ha TEJNO CHUJIBI TSYKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPaKmuKym.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWIISE M MOILIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJACHCTBHH.

N3mepenne KHUHETUYECKOU YHEPTUU TeJa 10 TOPMO3HOMY ITyTH.

CpaBHEHHME W3MEHEHUS NOTEHLUNUAIBHON SHEPTUU MIPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CWIbI TPEHHUS NPH JIBHXKEHHHM Tejla MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MogekyasipHast u3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT MeopUU.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBanue. Juddysus. bpoyHoBckoe nBuKeHHE. XapakTep
JIBIWKECHHMS M B3aUMOJCHCTBMS 4YacCTHIl BelecrBa. Mozaenu CTpOEHUs TIasos,
KHUJIKOCTEH U TBEPABIX TET U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3ITHX



mojaene. Macca u pasmepel Mosiekyn (atomoB). KoaudecTBO BeliecTa.
[TocTosnnass ABoraspo.

TermoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3Mmepenus. lllkana
temrieparyp Llenscus.

Mogenb uaeaibHOTO ra3a B MOJIEKYJISAPHO-KUHETUYECKON TEOPUU: YACTUIBI
rasa JBWXKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJealbHOM Ta3e C TIOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduyeckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH HI€aTLHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYIATENBHOTO TEIIIOBOIO IBMKECHUS €€ YaCTHIL.

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: TEPMOMETP,
O6apomeTp, MoydyeHue HaHOMAaTEepPUaJIoB.

Jemoncmpayuu.

Mogenu 1BUXKEHHS YaCTHI] BEILIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Monenu KpUCTAUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmMuKym.

UccnenoBanne mpoliecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECUA IMPHU
TEIJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yuenne H30TEpPMUUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCMIOJIb30BAHUE
uudpoBoi 1adopaTopun).

N3ydenne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIUHAMHUYECKONU CUCTEMBI. BHENIHNE 1 BHYyTpeHHUE mapamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBI KaK CPEIHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauvano TtepmoguHamuku. (CaMonpou3BOJibHAsA  pellakcaius
TEPMOANHAMUYECKOI CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uAeAIBHOrO Tra3a B TEPMOJUHAMHUKE — CHUCTEMA YPaBHCHUIA:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kas KOHIEHTPAIMs YacCTHUILl, BICOKHE
TeMIreparypsl. BeipakeHue 11l BHYTPEHHEW YHEPIUM OJHOATOMHOI'O HUJIEAIBHOIO
rasa.

KBazucraTnueckre u HECTATUYECKHUE TTPOIECCHI.

DOneMeHTapHas paboTa B TepMoArHamMuKe. Berancinenue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUS ~ BHYTPEHHEH  JHEpPruu
TEpPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHusi paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KonmnuectBo Ttemnorel. TemnoéMKoCcTh Tenma. YAelbHass W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIioTa CropaHus
ToruiBa. Pacuér konauyecTBa TEmIOTHl mnpu Temionepenade. [lonstue o0
aanabaTHOM Tpoliecce.

[lepBpiii 3ak0H TepMoauHAMuKU. BHyTpeHHsist »sHeprus. KomuuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHHUS  BHYTPEHHEH  SHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOLECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI IPOXOIUT
eAMHCTBEHHAas aquadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tella K 0ojiee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII1/I. [{ukn Kapho.

DKOJIOTUYECKHE aCMEKThl MUCIOJIB30BAHMS TEIUIOBBIX ABUraTeneil. TerioBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOHOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl Mpu aanadaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAETBHBIX TEINTIOEMKOCTEN BEILIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanne aqnabaTHOTO MpoIecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nmpouecca OCThIBaHUS BELIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydeHrne B3aMMOCBSI3M DHEPrUU MENXMOJEKYJISPHOTO B3aUMOACHCTBUA H
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanne u KoHjaeHcanusg. McnapeHue W KumneHue. Y IeiabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BbEMA HACBIIIEHHOT O Napa. 3aBUCUMOCTh TEMIEPATYPhI KUIIEHUS OT IaBJICHUS
B JKHJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numanus.

JHebopmanum TBEpOTO Tena. Pactsokenne u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX TN, 00ObEMHOE M JUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'O PaCHIMPEHUs TeJ (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B (ha30BbIX MEPEXOIaX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHnocTHOe HaTspkeHHE. Koa(ppuUMEHT MOBEPXHOCTHOrO HATSKCHHUS.
Kanumnsipasie siBinenus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI:  KHUJIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermoBoe pacmpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipaslie saBneHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMallud  PE3HMHOBOro oOpasma  oT
IIPWIOKEHHOU K HEMY CHJIBL.

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, NHMAJIEKTPUKA W MOJYIPOBOIHHKH.
DNeMEHTapHbI AJEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KynoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsok€anocts  anmektpuueckoro  mosisi.  [IpoOuwil  3apsa.  JIuauwm
HANPsHKEHHOCTHU AJEKTPUYECKOro nojist. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HarnpspkeHue. [loTeHnumanbHas SHEpPrus 3apsia B JIIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOro mojisi (Kak OJHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [lome paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JUHUN HANpsHKEHHOCTH H3THX TOJEH U
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKY B AIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECUS 3aPs/I0B.

JIMDNeKTpuku B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DnekTpoEMKOCTh KOHJEHCATOPA. DIIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUYECKOM ITOJIE.

TexHuuecKkne YCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUUECKas 3alluTa, 3a3eMIICHHE 3JIEKTPOIpPUOOpOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomot, npaKmuKym.

OueHka cui B3aUMOICCTBUS 3apPSKEHHBIX TE.

Habmronenue npeBpalieHus SHEPTrun 3apsyKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
NIOCJIEIOBATEIBHOM COCTMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHuKH
toka. Hampspkenne U u DJIC é.

3akon Oma 11 ydacTKa LenH.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JIMHBI U IUIOMIAJAN IOMNEPEYHOTrO CEUYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBi€HHBIX AekTpuueckux menei. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pesucrope.

DOJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) SJIEKTPUYECKOM Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

Konnencarop B nienu NOCTOSIHHOTO TOKA.

TexHu4eckrue yCTpPOMCTBA M TEXHOJIOTHMYECKME TIPOLIECCHI: aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHne cuibl TOKa U HaIIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS Ul PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIUHBI,
IUIOIAIY ITONIEPEYHOIO CEYEHNs U MaTepHraia.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIIEHUS MTPU TTOCTOSTHHOM
HaIPSKEHHH.

[Ipssmoe uamepenue 3/1C. KopoTkoe 3aMbikaHHE rajlbBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CWJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CWIBI TOKa OT HAOpPSDKEHUS JUIS  JIAMIIBI
HaKaJIMBaHHUS.

VYBenuueHue npeaena usMepeHus: aMmrepmeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raabBaHUYECKOrO0 3JEMEHTA OT BPEMEHHU
1P KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMHA MCTOYHHKA TOKA
OT CHWJIBI TOKa B IIEMU.

HccnenoBanne 3aBUCMMOCTH TIOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

OnekTpudeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIIEHHUS METAJUIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKWY. CobcTBeHHas u MpUMeCHast MIPOBOJAUMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBBIE IPUOOPBHI.

DIJIEKTPUYECKHN TOK B JJIEKTPOJUTAX. IJJIEKTPOJUTHYECKAS JUCCOLUALINS.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

DJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
pa3psa. PaznmuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Momnnaus. [Liazma.

TexHu4yeckre yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHME: Ta30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MNPUOOPHI: U0/,
TpaH3UCTOp, (POTOAMON, CBETOAMOJN, TajbBaHWKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3mepeHnue 3apsaa 0OTHOBAIIEHTHOT O MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHMBIICHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3Mepenns (PU3NYecKux BETUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U U(POBBIX U3MEPUTEIBHBIX MPUOOPOB W KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA M3MEPEHUN (PU3UUECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paznenax  «YUYEHHYECKMH  DIKCIEPHUMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPIKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pusMyeckas BEIUYMHA, 3aKOH,



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTETbHBIE MPUOOPHI, I POBast 1abopaTopHs.

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napaboua, runep0Oona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTophl 1 UX IPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHINM3AIUs  OMOOPTAaHMYECKOrO TOILIMBA JIII  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSHKEHHUE U KANMJUISPHBIE SIBJICHUS B IPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHUE AaTOMOB M MOJEKYI,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH M ra30oB, KUJIKUE KPUCTAILIBI, FJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3zoBaHUE JIBUIKEHUN C MCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (THMPOCKOI, BOJOMET U APYTHE), JBUTaTeIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE dJIEKTPONpPHOOpOB,
ra3opaspsiiHbIe JIaMIIbl, TOTYIIPOBOHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznen 4. JiaekTpoauHaMMKA.

Tema 4. Maznummnoe noae.

B3aumopelicTBUE TIOCTOSHHBIX MAarHUTOB M TMPOBOJHUKOB C  TOKOM.
MarautHoe 1one. Bektop MarHWTHOM HWHAYKUMM. [IpuHUMIO Cyneprno3uiuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MaruutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpYyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjieHUe U MOJYb. [[BHkeHHE 3apsiKEHHOM YacTHUIIbI
B OJJHOPOJHOM MarHuTHOM mose. PaGota cunbl JlopeHiia.

MaruauTHoe 1ose B Beniecte. DeppoMarHeTuku, napa- U TMaMarHeTUKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJIOIMYCCKHME IIPOLCCChl: IMPHMCHCHUC

MTOCTOSTHHBIX MarHuTOB, 3JICKTPOMAarHuTOB, TEeCTeP-MYIbTUMETP,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraHuTHOW MHAYKIUH TOJISL JJIMHHOTO IIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmonenue aBukeHUs myyka 3JICKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (eppOMarHETHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SBreHne BIIEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHWTHOM
uaaykuud. JJIC uHAyKUMU. 3aKOH BJIEKTPOMAarHuTHOM uHaykuun Dapanes.
Buxpeoe anekrpudeckoe noie. Toku Oyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKkre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHhl: WHIYKIIMOHHAS
I€4Yb, COJIEHOU/, 3aIllIUTa OT AJNEKTPU3ALMU TEI IIPU JABUKCHUN B MATHUTHOM I0JIE
3emuI.

Jemoncmpayuu.

Habmronenue siBeHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

NccnenoBanne 3aBucumocty 3/1C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHAYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJIS.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHEpPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BeiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna u ¢asza konebanuii. CBA3b aMIUIUTYABl KOJIEOAHUM HCXOTHOMN
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmasitHuka. Ilepuon CcBOOOIHBIX KojeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxatrouux KoneOaHusx. BeiHykaeHHble KoneOanus. Pe3oHaHc.
PesonancHas kpuBasg. BrausHue 3aryXxaHus Ha BHJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTENbHOTO IBHKCHHUSL.

HaGmronenne HE3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJieOaHUH rpy3a HA HATH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konedaHui rpy3a Ha MAaCCUBHOM MPYKHMHE C LEJBIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

WccnenoBanre BBIHYKICHHBIX KOJIEOaHUN.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3mepenue mnepuosia CBOOOJIHBIX KOJIEOAHUM HUTSHOTO W MPYKUHHOT'O
MasTHUKOB.

N3yuyenue 3aK0HOB JBIKEHUS TeJa B XO7€ KOJIEOaHUW HA YIPYTOM IMO/IBECE.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/ bl 3aTyXaOMIUX KOJIEOAHMIA.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHJeHcaTopa ¢ aMIUTHTY0M CHIbI TOKA B KOJeOaTeIbHOM KOHTYpE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEUCTBYIOIIEE 3HAYCHHWE CHWJIBI TOKA W HAIpPsDKEHUS MOpH pa3indyHou (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycousianbHbld TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyIlKa
WHJYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonacTBo, mnepemadya M MOTpeOIeHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMpPU TMPOU3ZBOACTBE 3JiekTposHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeCcKHe yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparTop He3aTyxarolKX 3JIEKTPOMArHUTHBIX KOJIeOaHU.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pesucrop, karyilika MHIYKTUBHOCTH U KOHAEHCATOp B IIENU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHILIMIT AEUCTBUS TpaHChopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habumroienue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IpOJOJbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCTpaHEHUs M [JIWHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, MpEIOMIICHHE, MHTEepPEpeHUUs U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CIOBUSL U3IY4YEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJH:  OTpaK€HUE,  MPEIIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

[IIkana 351eKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIBI paguoCBs3u U TeneBueHus. Paguonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoilcTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE U MEUIIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenue nnrepdepenunn u qudpakiinii MEXaHUYECKUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntoneHnue cBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIEOaHU.

WccnenoBanre  CBOWCTB  DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)keHUeE,
pesIoMIICHHE, TTONsIpu3aIus, AU paxius, uHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacupOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHUs1 cBera. [locTpoeHue mzodpaxeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomiieHus. OTHOCHUTENBHBIA NTOKa3aTeNb NpeaoMieHus. [1ocTOSIHCTBO 4acTOThI
CBETa U COOTHOLICHHE IUIMH BOJIH IPHU MEPEXOJE MOHOXPOMATHUYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPENl.

Xon nydeit B mpusMme. ucnepcust cera. CloXHBIA cOCTaB O€noro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaykeHue. [IpenenbHbIil yron MoaHOro BHYTPEHHETO
OTPaKECHMUS.

CobOuparomiue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTOosIHUE M ONTHYECKas Cuia TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
paccTosiHuSl TOHKOM cepuueckoil JHH3bI OT €€ I€OMETPUM U OTHOCHUTEIHHOTO
NIOKAa3aTeNs IPETOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xop ny4a, MPOMIEANIETO JIMH3Y MOJ NPOW3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Ontuueckue mpuOopel. Paspemiaronias cnocooHOCTh. ['71a3 Kak onThdeckas
cucTema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KApTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpumepsl KilacCUUYECKHUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakiuuonHas pemérka. YclIoBUE HAOIIOICHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JyIa,
nepuckon, (oroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



Uccnenoranue npenoMieHus CBETA.

HaGntonenune noaHoro BHyTpEeHHEro oTpaxeHusi. Mojienb CBETOBoIa.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMapalIeIbHYIO
IUTACTHHY U TIPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Monenu MUKpPOCKOIIa, TEIECKOIIa.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, nPAKmMuKym.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTEpPEpEeHIINM JTA3EPHOTO U3TYUCHUS HA IBYX IIETSX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3IY4EHHUS] CBETOAMOMA MPU MOMOIIN AUGPAKIIHOHHOM
PELIETKMU.

Pazngen 6. OCHOBBI CIeNUAIBHON TEOPHMH OTHOCUTEIbHOCTH.

['panunpl  OpUMEHHMOCTHM  KIIacCMYeckoM — mexanuku.  [loctynars
CIIECIIMAJIbHOW TEOPUU OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBal.  [IpeobGpa3zoBanus  Jlopenia.
VYcnoBue mnpuuMHHOCTH. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAILICHUE JJTUHBI.

DHEPrusi 1 UMNYJIbC PEISITUBUCTCKOW YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPrUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIbl. DHEPrus
MTOKOSI.



TexHuueckne yCTpOWCTBA W TEXHOJIOTMYECKHUE MPOLECCHI: CIYTHUKOBBIE
NPUEMHHUKHY, YCKOPUTEITH 3aPSKEHHBIX YaCTHII.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIYJIbCa W HSHEPIUU  PEIATHUBUCTCKUX dacTll (MO
dororpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paszpnen 7. KBanToBasi gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemoBOe M3ydeHHe (M3IydeHHe aOCOIIOTHO 4EpPHOTo Teja).
3akoH cMmenienus Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTUA U UMITYJILC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonsl porodddekra. YpaBHeHHE
DiamTeHa 111 hoTodddekra. «KpacHas rpannma» horodddekra.

JlaBnenue cBera (B YacCTHOCTH, [IaBJICHHME CBE€Ta Ha aOCOJIFOTHO
MOTJIOMIAONIYI0 M a0COJIOTHO OTpakarollyto mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonnoBeie cBolicTBa wactui. Bosnsl ne bpoins. Jlnuna BonHbl 1e bpoiss u
pa3Mepbl 00JacTH JIOKaNM3alMu JBWXKyllelcs vactuubl. KopmyckymnspHo-
BOJTHOBOM ayanu3M. Jludpakius 31eKTPOHOB Ha KpUCTAILIAX.

Crnemuduka nusmepenii B Mukpomupe. COOTHOIIEHUSI HEONpeeIEHHOCTEH
I'eitzenbepra.

TexHuuecKkue yCTpOWCTBA M TEXHOJIOIMYECKUE MPOLIECCHI: CIIEKTPOMETP,
dboTodeMeHT, (poTrogaTUMK, TYHHENIBHBIM MHUKPOCKON, COJHEYHass Oatapes,
CBETOMO/.

Hemoncmpayuu.

®dotor(pdheKT Ha YyCTAaHOBKE ¢ IIMHKOBOM MJIACTHUHOM.

Uccnenoranue 3akoHOB BHENTHETO (GoTod¢deKTa.

UccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Cseronuon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenosanue Gporopesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHOBe uccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIMO/] OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOEHUs aroMma. [lnmaHerapHas Monenb atoma
Pezepdopna.

[Toctynater bopa. U3nyuenue u noriomieHue GOTOHOB MPHU MEPEXOe aToMa
C OJHOTO YPOBHSI JHEPTUU HA IPYTOM.



Bunsl ciektpoB. CeKTp ypOBHEN S3HEPTUUA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4YeHHE cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIN), 1a3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEHCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padbomol, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKEeHHOI0 aTOMAPHOTO BOAOPOJA U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno saapa. M3otormsl.

PanuoaktuBHOCTh. Aunbda-pacnaja. DNEKTPOHHBIM M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH paJMOAKTHBHOIO pacnaja. PaamoakTUBHBbIE HM30TOIBI B MPHUPOIE.
CBolicTBa MOHM3HUPYIOUIErO M3JIy4eHHs. BlMsHHE paMOaKTUBHOCTH HA KUBBIC
opranusmbl. EctrectBenHbll PoH nznydenus. Jlozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.

SAnepubie peakuuu. Jlenenue u cunTes anep. AnepHsie peakropsl. [IpodieMbl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy U UCCIEA0BAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JIEOTOHBI.
[Ipencrasnenune o CrangapTHoi Mojenu. KBapk-ritooHHas MOIENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO U3nueckoi KapTUHBI MUpA.

TexHu4yecKkre yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, spaepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHasi OomoOa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.



Pasjaes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3HKH.

DTarnbl pa3BUTHUS aCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMHH. [IpMEHHMOCTh 3aKOHOB (U3MKK JUISI OOBSCHCHUS IPUPOJIBI
KOCMHYECKUX O0OBEKTOB.

Mertonbpl aCTpOHOMHUYECKUX HCCaeqoBaHUNH. (COBPEMEHHbBIE ONTHUYECKUE
TEJIECKOIIBI, PAJNOTENIECKOIIbI, BHEATMOC(HEpHAast aCTPOHOMHS.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKue 3BE3JBI, INIAHETHI, MX BHUIUMOE
JIBIDKCHHE.

ConHeuHas cucTema.

Conniie. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoyiHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(Marpamma «CHeKTpaibHbIN Kjacc —
CBETUMOCTBY». 3BE3bI TJIABHOM MOCJICAOBATCILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpOeHHue
3BE37. COBpeMEHHBIE MPEACTABICHUS O MPOUCXO0XKAECHUU U 3Bodtouu CoJiHIa U
3BE37. DTanbl JKU3HU 3BE3]I.

Mnuneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenme n nBuxkenue ConHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu U KBazapbl. YEpHbBIEC OBIPHI B SIpax
raJaKTHK.

Bcenennas. Pacmnpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukTroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobiieMbl aCTPOHOMUH.

Yuenuueckue navnrooenus.

Habmronenus 3B€3nHOro HebOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM
KOMITHIOTEPHBIX TPWIOKECHHUM JJIsI ONpeeTIeHUs TOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3auss CeBEpHOro MOoJyIliapus U SpKue
3BE31BL.

Habmonenuss B Teneckon JIyHbl, IIaHET, TYMaHHOCTEH U 3BE3HBIX
CKOIIJICHU.

Du3uYeCKU MPAKTUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BETUYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEIUYHMH.
OneHka rpaHul] NOrpemHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(¢u3nuecKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padorT,
ONMCAHHBIX B  TEMAaTHYECKUX  pazlenax  «YUYEHHYECKHA  HKCIIEPUMEHT,
1abopaTopHbIe paOOThI, TPAKTUKYM).



O0o01mar01Iee MOBTOPEHHE.

OO6o0meHne U cuctemMaTu3alus CoaepKaHus pasziesoB Kypca «MexaHukay,
«MomnekynspHas Qu3rMKa U TEpMOAUHAMUKA», «DJNEKTpoauHaMuKkay, «Konebanus
U BOJIHBI), «OCHOBBI CIEHMAIBHOW TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
buznkay, «3I€MEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢Gu3uku W acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATIbHON M ATHYECKOH cepax AeaTeabHOCTH YeIOBEKa, pOJib U MECTO (U3UKH
Y ACTPOHOMHH B COBPEMEHHOM HAyYHOW KAPTHHE MHUPA, 3HAUEHUE ONMCATEIbHOM,
CUCTEMATU3UpYIOUIeH,  OOBSICHUTENIbHOW M  MPOTHOCTUYECKON  QyHKUUU
¢buznueckoii Teopuu, poiib GU3NUECKONU TEOPUHU B (POPMUPOBAHUH MIPEACTABICHUIM
0 (¢u3nUecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MUpPA B 00IIEM pSAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIE CBS3H.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPIKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, C6A3AHHBIE C U3YUEHUEM MENMOO0E HAYUHO20
no3HanuA: SIBICHHWE, Hay4yHbId (akT, rumoresa, punyeckas BEIUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPENTHOCTH U3MEPEHUN, U3MEPUTEIbHBIC MPUOOPHI, U(PPOBaAs TAOOPATOPHSI.

Mamemamuka: penieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIHMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaubie snemMeHTapHBIX (pyHkuuid. [IpuzHaku mogo0Us TPEYTOIBLHUKOB,
orpeJieNIeHne IoNaau TUIOCKUX GUryp u oobema Ter.

Buonozusa: »>nextpuyeckue SBICHUS B KUBOW MpUpOJE, KoJjeOaTelbHbIe
JIBIKCHUS B JKMBOW TMPUPOJAE, OHKOJIOTUYECKUE PHUCKU TMPU TPOU3BOJACTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPA3BYKOBasi JAUArHOCTHMKAa B MEIUIIUHE, ONTHYECKUE SIBJICHUS B KUBOU
IPUPO/IE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAS! CTPYKTYpa TBEPIbIX
T€1, MEXaHH3Mbl O0Opa30BaHMsI KPUCTAUIMUYECKOW PpEETKH, CHEKTPaIbHBIN
aHaJu3.

TI'eocpaghun: wmarHuTHblE TONIOCA 3€MJIM, 3QJI€KA MArHUTHBIX DY,
doTochéMKa 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TNPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANeKTpoaBUraTeNb SkoOU, reHepaTop MEPEeMEHHOro TOKa, MHAYKIMOHHAsS Ieyb,
JIMHUU 3JIEKTPONEpenay, EKTPOABUraTENb, pajap, paJIuoONpUEMHHK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, ynbTpa3ByKoOBas JIUArHOCTUKA B TEXHHKE,



HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAs OIITHKA, COJIHCUHAA 6aTapeﬂ, CIIYTHHUKOBBIC
I'[pI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOT'MYCCKUC ACIICKThI eé Pa3BUTHA.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJIbTaThl OCBOCHHUA YydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJULUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, pacIIUpeHHe >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e Cc(hOPMUPOBAHHOCTh  TIPAXKIAHCKOM  MO3ULMU  OOyyaromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 0OIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYEIIOBEUECKUMX TI'YMAHUCTUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKAAHCKOIO
oOmiecTBa, y4acTBOBaTh B CAaMOYIpaBICHMHM B 00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMUAIBbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e c(opmMupoBaHHOCTH POCCHICKOMN Irpa)KJaHCKOH UJIECHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAAapPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO MTOBECHUS;

e CIOCOOHOCTH OIIEHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOIO;

e OCO3HAHME JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOI'O
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IMYHbIM cdepaM NpodecCHoHaTbHON eITeIbHOCTH, B TOM
9HCIie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BRIOOp Oymyiiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U CamMOOOpa3OBaHUIO B
001acTy (U3UKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCMuTanud:

c(hOpMUPOBAHHOCTh KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUE TI100AIBHOTO
XapakTepa IKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBUU B OKPYXXAlOUIEW cpelne Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacCIIMPEHUE OINbITA JIEITEILHOCTH YKOJOTMYECKON HAIPaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYYHOH [EATEIIBHOCTH, TOTOBHOCTh B TPOLIECCE
U3y4eHUs (DU3UKH OCYIIECTBISATh MPOCKTHYI0 U HCCIEI0BATEIBCKYIO
JEATENBbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jjorunueckue JelcTBUA:

CaMOCTOATENBFHO  (OPMYIUPOBATh W  aKTYaJW3UpOBaTh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACNATh IEeNU ASITEIHHOCTH, 33/1aBaTh MapaMeTpPhl U KPUTEPUU UX
JOCTIKCHUS,

BBISIBJSITH  3AaKOHOMEPHOCTH W TPOTHUBOPEYHSI B paccMaTpUBaEMBIX
(bU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IUJIAH PEIICHUS MPOOIEMBI C YUETOM aHAIU3a UMEIOIUXCS
MaTepPHAIBHBIX ¥ HEMaTepUATbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHWBAaTh COOTBETCTBHE
PE3YJIBTATOB LIETISIM, OTICHUBATh PUCKHU MOCIIEICTBUN e TEIHLHOCTH;
KOOPJIMHUPOBATh ¥ BBIMOJHATH PA0OTy B YCIOBHSX pPEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eHCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHUEH, KIFOUEBBIMU MOHATUSIMU U METOJIaMU
(bu3nuecKol HayKu;



BJIAJECTh  HAaBBIKAMM  Y4eOHO-UCCJIENOBATENbLCKOW M MPOEKTHOM
NESTENIbHOCTU B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOAOB peIIeHuss 3a1ad (U3MYECKOro
COJIEP>KAHMSI, IPUMEHEHHIO Pa3IMYHbIX METOA0B MO3HAHUS;

BJIAJECTh BHUAAMH JI€ATEIBHOCTH 10 MOJYYEHHI0 HOBOIO 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM 4YHCII€ MPH CO3/JaHUU Yy4e€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBIISITh MPUYMHHO-CIIECTBEHHbBIE CBSI3W M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUIaTh TUIOTE3y €€ pelleHus, HaXOAUTb apryMEHThl U
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh NapamMeTpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYJIHPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBI OIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ ungopmanmueii:

BJIAJETh HaBbIKAMU MOJy4YeHUs MUHGPOPMALMKU (PU3UYECKOTO COJIEep KaHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYILECTBIATH IOUCK,
aHalu3, CHCTEMATH3alUI0 M HHTEPIpPETaluio HHPOpPMAIUH Pa3IUYHBIX
BUJIOB U (hOpM TIPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALINU;

UCIOJIb30BaTh CpPEICTBa HH(OPMALMOHHBIX ¥ KOMMYHMKAI[MOHHBIX
TEXHOJOTMA B  PELIEHUHM  KOTHUTUBHBIX, KOMMYHHUKAaTHUBHBIX U
OpPraHU3allMOHHBIX 337a4 C COONIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, TUTHEHbI, PEeCcypcocOepeeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIro COJEp:KaHHs B Pa3IMYHBIX (opMmaTax ¢
y4€TOM Ha3zHayeHusi MHGOpMAIMd U UENEeBOM ayAuTOpUH, BbIOMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALINH.



KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

OCYHIECTBJISITh  OOIIEHUE Ha ypokax (U3MKU U BO BHEYPOUYHOU
JIEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliii H CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOUKY 3PEHHUSA C HMCHOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

IIOHUMAaThb W  HWCHOOJIb30BaTh  IIPEUMYIIECTBA  KOMaHIHOM  H
WHIMBUIYAIbHON paOoTHI;

BBIOMpaTh TEMATHUKy W METOJbl COBMECTHBIX ACHCTBHM ¢ y4€TOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN Ka)OI'0 YJIE€HA KOJUIEKTUBA,

MPUHUMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JIEUCTBUS MO €€ JOCTUKEHUIO: COCTaBJISATh IUIAH
JEUCTBUH, pacripeAesiTh POJIM C YIETOM MHEHHI y9aCTHUKOB, O0CYKIaTh
pe3ynbTaThl COBMECTHOM paboThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJAa M KaXJOTO yYAaCTHHKAa KOMAaHIbI B
OOIIUIA pe3yNbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE MPOEKTHI, OIECHUBATh HMAEHU C IO3UIMUH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTyallusix, TMpOSIBISATH  TBOPYECTBO U  BOOOpakeHUE,  ObITh
MHUIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  IMTO3HABATENIBHYIO  JIESATEIBHOCTh B
o0nacTu (PU3MKM W acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTAaBUTh H
dbopMynrpoBaTh COOCTBEHHBIE 3a4a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PELIEHUS PACUYETHBIX M KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabdOThl C YUETOM HMMEIOIIHUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacliupsiTh ~paMKd ~ y4yeOHOro IMpeiMeTra Ha  OCHOBE  JIMYHBIX
MPEANIOYTECHNM;

JieNnaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTh 3a PELICHUE;

OLICHUBAaTh NPUOOPETEHHBIN OIIBIT;



CIIOCOOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO SPYAMIMU B 00JIacTH
(GU3MKHK, TOCTOSHHO IMOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIA HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHWBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMHM [IO3HABATEIILHOM peQieKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUII;

UCIIOIB30BaTh MPUEMBI pedIeKCUU [JIsi OIEHKU CHUTYyallud, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKHA W CBOEBPEMEHHO INMPUHUMATHh PEUICHUS IO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JIPYTMX IIPU aHAJIU3€ pPE3yJIbTAaTOB
JIESITCILHOCTH;

MIPUHUMATh ceO0sl, TIOHUMAas CBOM HEJIOCTATKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBI JIPYTMX NPU aHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OIITUOKH.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI 10
dbuzuke s ypoOBHS cpeaHero oOiiero o0pa3oBaHUS Yy O0YyYarOIIMXCs

COBEPIIICHCTBYETCS HMOLIMOHAIbHBIH UHTECIUICKT, IpeoIararonmi
c(hOpMHPOBAHHOCT:
e CAaMOCO3HaHWS,  BKIIOYAMOMIEr0  CHOCOOHOCTh  IMOHWMATh  CBOE

OMOIMOHAJILHOE COCTOSHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

caMOperyJupoOBaHus, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTHh 3a CBOE TOBEACHHE, CIOCOOHOCTH aJalTHPOBATHCA K
OMOIMOHAJILHBIM HU3MEHEHHUSIM M TPOSBIATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIONIECH CTPEMIICHUE K JTOCTHKEHUIO TIEJIN
U yCIIeXy, ONTUMHU3M, HHAIIMATHBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOS U3
CBOMX BO3MO>XHOCTEH;

OMIATUHU, BKIIOYAIONIEH CIOCOOHOCTh IMOHMMATh  SMOILMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYYBCTBHUIO M CONIEPSIKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh  BBICTpAaWBATh
OTHONICHUS C JAPYTMMH JIOJbMH, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniatb KOH(QIUKTHI.



INPEAMETHDBIE PE3VYJIbTATEI

K konmy oOyuenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIONTUXCS YMEHHUIA:

MMOHUMATh POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
OKOJIOTUYECKOM, COIMAIbHOW M OTUYECKOM cdepax esaTeTbHOCTH
YeJl0BeKa, pOJib U MECTO (PM3HKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
MPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONM TEOpuM —  MEXaHHKH,
MOJICKYJISIPHOW (PU3UKH M TEPMOJAMHAMHKHU, POIh (U3MUECKOW TEOPUH B
(bopMHUpPOBAaHUU MPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSI NPUMEHUMOCTH Mofenel (Quandeckux Ten u
MIPOIICCCOB  (SIBJICHWI): HWHEpIMabHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPJIOE TENO, MaTrepuajbHasi TOYKA, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOOJIHOE TMajieHue, aOCoNOTHO yhpyras aedopmaius, aOCONIOTHO
yapyroe u abCONOTHO HEYIIPYTroe CTOJKHOBEHHUSI, MOJIETH T'a3a, KUIAKOCTH
U TBEPAOTO (KPUCTALITUYECKOT0) Tela, UIeadbHbIN Ta3, TOUCUHBIN 3apsij,
OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE;

paziuyath YCJIOBHUS (TpaHUIbl, O0JACTH) MNPUMEHUMOCTH (HUUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIU3UPOBAThL W OOBSICHITH MEXAaHMUYECKHE TMPOLECChl M SIBICHUS,
UCIIO0JIb3Ys OCHOBHBIE MOJIOKEHHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOro ABWKEHUS, (OpMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TIpeoOpa3oBaHusi [amumies miis CKOPOCTH W TEPEMEIICHHUS,
3akoHbl HplOTOHA, NPUHLMI ~ OTHOCUTENIBHOCTH [anmuiesd, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHHUs MMITYJIbCa U MEXaHUYECKOU
OHEPTUH, CBS3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruw,
YCJIOBUSL paBHOBeCUs] TBEPJAOro Tela), MOpU ITOM HCIOJIb30BaTh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anuses, BToporo
U TpPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMITYJbCa U
MEXaHUYECKOUN SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAJIU3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJIECHUS, UCTIOIb3Ys
ocHoBHble TmonokeHuss MKT u 3akoHBI MOJEKYJISIpHOW (QU3UKU U
TEPMOAMHAMUKN (CBA3b JABJIEHUSA HUICAIBHOIO Ta3a CO CpegHeu
KMHETHUYECKOW SHEPTUEd TEIUIOBOTO JBHMXKEHUS M KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpeaHEW KUHETHYECKOU



SHEpPruen TEIIOBOIO JIBUXKEHMS €r0 YaCTHll, CBSI3b JABJICHUS UJI€ATBbHOIO
raza C KOHICHTpAIlMEW MOJIEKYJl M €ro TEeMIIEpaTypoil, YypaBHEHHUE
MenneneeBa—Kmaneipona, mnepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPAHEHHSI PHEPTUU B TEIUIOBBIX MPOIECCax), MPU ITOM HCIOIb30BaTh
MaTEeMaTHUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Knaneiipona;

aHAJIM3UPOBATh W OOBSACHATH JJCKTPUYCCKUE SBJICHUSA, MCIOJb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTCHIIMAIILHOCTD
AJIEKTPOCTATUYECKOTO T0JIs, MPUHUUN CYIEPHO3ULIHNN BJICKTPUUYECKUX
MOJICH, TIPU 3TOM YyKa3bIBasl yCIOBUA IMPUMEHUMOCTH 3akoHa Kynona, a
TAK)K€ MPAKTUYECKHA BaXKHbIE COOTHOIICHMS: 3aKOHbI Oma s y4yacTka
Uenyd Y JJId 3aMKHYTOM JJIEKTPUUYECKOM 1enu, 3akoH [[xoyma—JleHna,
npaBuiia Kupxroda, 3akonsr @apajest 11s dJIeKTPoIn3a);

ONMCHIBATh (PU3UYECKUE TPOIECCHl W SIBICHUS, WCIONB3YS BEITUYMHBI:
MEPEMENIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEII, CUIIA,
MOMEHT CHWJIbl, JaBJICHUE, I[IOTCHIMAJbHAsl DJHEPrusi, KUHETUYECKas
DHEPTHs, MEXaHW4YecKash JHeprus, padora CHIIBI, IEHTPOCTPEMHUTEIHLHOC
YCKOpEHHUE, CWJIA TSHKECTH, CHIIA YNPYTOCTH, CUla TPEHUS, MOIIHOCTb,
DHEPTUsS B3aUMOJCUCTBUA Tena ¢ 3eMiIEd BOMM3U €€ MOBEPXHOCTH,
SHEpPrHs ynpyroil aedopMmanvd MPYKUHBI, KOJIUYECTBO TEILIOTHI,
aOCoJIIOTHAsT TeMIieparypa Teja, paboTra B TEPMOJUMHAMUKE, BHYTPEHHSSA
SHEPTUsl HJICAIbHOTO OJHOATOMHOTO rasza, paboTa HuIeadbHOro Tasa,
OTHOCUTENIbHAsA BIIAXXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TEmioBOro
JIBUTATENS; DJIEKTPUUECKOE T0JIe, HAPSKEHHOCTD JICKTPUUECKOTO TOJIs,
HANpsHKEHHOCTh MOJIST TOYEYHOI'O 3apsja WM 3apshKEHHOrO Iapa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHIMAN 3JIEKTPOCTATHYECKOrO TOJI,
pPa3HOCTh  TMOTEHIMAJIOB,  JJIEKTPOABWKYIIAS  CUJa, CHJa  TOKa,
HanpsHKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

00BACHATH 0COOEHHOCTH MpOTEKaHUS bu3nIeCcKux SIBIICHUM :
MEXaHMYECKOE JIBI)KCHHE, TEIJIOBOE JBH)KCHHME 4YAaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, Muddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIIUs], TUIABJICHUE U KPUCTAJIN3allks, HAlPaBJIE€HHOCTh
TEIUIONIEpEaayM, AJIECKTPU3ALMUSA TEJI, SKBUIIOTCHIMAILHOCTh MOBEPXHOCTHU
3apsHKEHHOrO MPOBOJAHUKA;



MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (DU3NYECKON BETUYUHBI OT
IpYyrol €  UCIOJIb30BAHUEM  MPSAMBIX  HU3MEPEHU, TpU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3YyIbTaThl MOIYYCHHON
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpapUKOB C YU4ETOM
a0COJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOJIBI 110 pe3yJibTaTaM
UCCIIEOBAHNUS;

MPOBOJUTH KOCBEHHBIC M3MEPEHHUS (U3MYECKUX BEIMYMH, TMPU ITOM
BBHIOMpaTh ONTUMAJbHBI METOJI W3MEPEHUs, OICHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYEHHBIE PEe3YyJbTaThl U JI€JaTh BBIBOJ O CTATyCE MNPEITI0KEHHON
TUIIOTE3BI;

coOroaTh paBmiia 0€30MaCHOT0 TPy/Ja NMPU MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTAa, TMpakTUKymMa ©  yd4eOHO-
HCCIIENOBATENbCKOM M TPOEKTHOW JEATENBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0BAHMS;

pelaTe pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(u3MYecKO MOJENbI0: HA OCHOBAaHMWU aHAJIM3a YCIOBHS OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroeld TpeOOBaHUSIM 3ajlaud,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nuecKux TEOpUW MpPU MCIHOJIB30BAHUU MATEMATHUYECKUX METO/IO0B
penieHus 3aja4, MPpOBOAUThH PACUEThl HA OCHOBAaHUU MUMEIOIIUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJbTaThl W KOPPEKTUPOBATH METOMABI PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemath KayeCTBEHHBbIC 3aJaud, TpeOylolue NPUMEHEHUS 3HaHUU U3
Pa3HBIX pa3aeNnoB Kypca (PU3uKH, a TaK)KE UHTETPAIU 3HAHUN U3 IPYTUX
MpPEAMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LETIOYKY PACCyKICHUM C ONOPOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SBICHUS;

UCIIOb30BaTh TEOPETUYECKUE 3HAHUS IS OOBACHEHUS OCHOBHBIX
MPUHIIMIIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSACHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OIIEHUBATH MOCIEACTBUS OBITOBOW U MIPOU3BOJICTBEHHOM
NESTeTPHOCTH YEeJNOBEKa, CBA3AHHOM C (PU3UUYECKHMH TPOIECCaMU, C
MO3UIIMI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM



PUPOAOIONB30BAHNUN, & TAKXKE PA3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HayKM W TEXHOJOTMHA JJi1 JajbHEHIIEr0 pa3BUTHS YEJIOBEYECKOIO
00111ecTBa;

NPUMEHSATh pa3iudHble CIocoObl padoThl ¢ MH(popMaluel GU3NIecKoro
COJEPKAaHUSI C MCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTMM JJIsi TOMCKa, MepepadOTKH W TNpeAbsBICHUsS Y4eOHOH u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uH(pOpMaIuK, TOJYYEHHOM U3 pPAa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHaM3UpOBaTh  MOJy4YaeMykoo  HMH(OpManMiO UM OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAaHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UH(pOpMaLnK;

HPOSIBISATH OpraHHU3allMOHHbIE U IIO3HABATEIIbHBIE YMEHUs
CaMOCTOSTEIPHOIO  NPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-HCCIIE0BATEIbCKUX padoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM pPa3IUYHbIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PALMOHAIBHO PACIPENEATh EATEIbHOCTh
B HECTaHJApTHBIX CUTYalHsAX, aJCKBATHO OLICHMBATh BKJIAJ KaXKJIOrO W3
YYaCTHHUKOB I'PYMIbI B PEIIEHUE paCCMATPUBAEMON TPOOIEMBI;

NPOSABIIATH MOTUBALIUIO K Oyayuieil mpoecCUuOHAIbHON AESITENIbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOT 0 IPOpUIIS.

K konmy oOydenuss B 11 knacce mpenMeTHbIE Pe3yibTaThl Ha YriyOJEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUH:

NOHUMAaTh pOib (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AEsITENIbHOCTH YeI0BEKa, POJIb U MECTO
GU3MKN B COBPEMEHHOM HAy4YHOW KapTHMHE MHpa, POJIb ACTPOHOMHUHU B
MMPAKTUYECKOM  JEATENBbHOCTH YEJIOBEKAa W JAJIBHEWIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIBHOM M MPOTHOCTUYECKON (PYHKUUN (U3UUECKON TEeopuu —
ANEKTPOJUHAMUKH, CIEIHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poiab GU3NYECKO Teopuu B (OPMUPOBAHUU TPEACTABICHHUN O
(¢u3nuecKoil KapTHHE MHpa, MECTO (PM3MUYECKOW KapTUHBI MUpa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUIN O PUPOJE;
paznuyaTh YCJIOBUSI NPUMEHUMOCTH Mojene (Quandeckux Ten u
MPOLIECCOB  (SBJICHUM): OJHOPOJHOE JIIEKTPUUECKOE U OJHOPOJIHOE
MarHUTHOE MOJI, TApPMOHUYECKUE KOJIeOaHNs, MATEMAaTUIECKUI MAsTHUK,
UJealbHbIA TMPYXUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, HJeaTbHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIETIel aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJIEIH CBETA;



pasznuyarh yclioBUsA (TpaHUlbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, MOHUMATh BCEOOIIUU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh U OOBICHATH AJECKTPOMATHUTHBIE TPOIECCHl M SIBJICHUSA,
UCTIONIb3Ysl OCHOBHBIC TIOJIOKEHUS H 3aKOHBI JJIGKTPOAMHAMUKH U
CHEIMANbHOW  TEOPUU  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
JIEKTPUUYECKOT0  3apsima, cuna Awmmepa, cwia JlopeHmna, 3akoH
DNEKTPOMArHUTHOM  MHAYKUWMH, TmpaBwio Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B DJJICMCHTE DJJEKTPUYCCKOH IIEMH CO CKOPOCTHIO
U3MEHEHUs]  CWJIBl  TOKa,  MOCTYyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEIIbHOCTH DUHILITEIHA);

aHAJIM3UPOBATHh U OOBSCHITH KBAHTOBBIC TIPOIECCHI U SBJICHUS, HCTIOIb3YS
MOJIOKEHUS]  KBAHTOBOM  (u3uku  (ypaBHEHHUE  DUHIUTEHHaA  JUIsd
dororddexra, mepBbli U BTOpoM moctynatel  bopa, mnpuHIHN
COOTHOIIICHUS HeompenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAcCCOBOTO YHCENT W DHEPTUHU B SACPHBIX PEAKITHAX, 3aKOH
pPaZO0AaKTUBHOT'O paciaja);

ONMUCHIBATh (PU3UYECKHUE TPOILIECCHl U SIBJICHHS, WCIOIb3Yys BETUYHHBI:
HANPsHKEHHOCTD DJIEKTPUIECKOTO TOJIS, MOTEHITUAT 3JIEKTPOCTATHIECKOTO
MOJISI, PA3HOCTh TIOTEHIIMATIOB, OJJICKTPOABWXKYIIAS CHJIA, WHIYKIUS
MarHUTHOTO TOJII, MAarHUTHBIA MOTOK, cuia Amrmepa, MHIYKTHUBHOCTD,
ANEKTPOJABMKYIAS CHJIAa CAMOWHIYKIIMK, DHEPrUsi MArHUTHOTO TIOJIA
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJIbC, IIOJNHAS DSHEPrus,
DHEPTUsS TIOKOSI CBOOOJNHON 4YaCTHIBI, DHEPTUS M HUMITYJIbC (DOTOHA,
MacCOBOE UMCJIO U 3apsi]l A]ipa, SHEPTHSI CBSI3H SI/Ipa;

OOBSICHATH ~ OCOOCHHOCTM  TPOTEKaHUs  (PU3WYECKUX  SBIICHUN:
AJIEKTPOMArHUTHAsI MHAYKIMS, CAMOUHIYKITUS, PE30HAHC, MHTEp(PepeHIIHS
BOJIH, Judpakimus, JUCIIEPCHs, TIOJHOE BHYTPEHHEE OTpakKCHHE,
dotoanekTpuueckuii 3pdext (dhororddexr), ambda- u Oera-pacmaabl
anep, raMMa-uslydeHue saep, (pu3udeckre TPHUHITUIBI CHEKTPaTbHOTO
aHanmu3a u paboTHI Jla3epa;

OIpEAENATh HAIpaBiICHUE WHIYKIWW MAarHUTHOTO TMOJSl MPOBOJHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTH M300pakeHne, Co3JaBaeMoe INIOCKUM 3€pKaJOM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPHUCTHUKH;

MPUMEHSATH OCHOBOIIOJAralIINe ACTPOHOMHYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI JIII aHajguW3a ©W  OOBSACHEHHS (U3HUYECKHX  IPOIECCOB,
MPOUCXONAIINX B 3BE37aX, B 3BE3MHBIX CHCTEMAaX, B MEKTaJIaAKTHUECKOM
cpele; NBUKEHNs HEOECHBIX TeJ, IBOJIFOIMHU 3BE3/] U BeeneHHol;



NPOBOJUTh HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM INPSMBIX HM3MEPEHUH, IMPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM  3aBHCHUMOCTH
(¢u3nUecKuX BEIMYMH B BHAE TIpaduKoB ¢ Y4YETOM aOCOIHOTHBIX
NOTPEeIIHOCTEe  M3MEpPEHUi, JejlaTh  BBIBOABI 1O  pe3yJibTaTam
WCCIIEIOBAaHNS;

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIUYUH, NPU ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ] M3MEPEHUs, OLEHUBATH A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEMIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpaTh FKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
MOJIYYEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTATyc€ MPEaJIOKEHHOU
TUIIOTE3bI;

OIHMCHIBATH METOABI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
co0uo1aTh mpaBuiia 6€30MacHOro Tpy/ia Ipy MPOBEIECHUHN HCCIEIOBAHUN
B paMKax y4yeOHOro OJKCIIEpUMEHTAa, MpakTUKymMa H  y4deOHo-
UCCIIEIOBATEIbCKOM M IIPOCKTHOM [JEATEIBHOCTH C HCIIOIb30BAHUEM
U3MEPUTEITBHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYAOBAHUS;

pemate pacy€THbBIE 3a4a4dM C SBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nuecKoil MOJENbI: Ha OCHOBAaHMM aHajlIW3a YCJIOBHS BbIOMpATH
¢usnyeckue MOAENU, OTBEYaloIIMe TPEeOOBAHMAM 3aJauM, MPUMEHSATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUYECKUX TEOpUi
OpU  UCIIOJIb30BAHUM MAaTEeMaTHYECKUX METOJOB pELIEeHUs 3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METOMABI PEIICHMS C YUYETOM IOJYYECHHBIX
pE3YJIbTATOB;

pelath KadyeCTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErpali 3HAHUI U3 IPYTruX
IIPEIMETOB  €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATHh JIOTHYECKYIO
LENOYKY PacCyKJIECHUI ¢ OMOPOIl HA U3YUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (PU3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIsI OOBSACHEHUS OCHOBHBIX
IPUHLHUIIOB Pa0OThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCHUWCKUX M 3apyOEXKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE IPOLECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON
NeSTENbHOCTH 4YEJIOBEKa, CBA3aHHOW € (PU3MYECKUMH MPOLECCaMU, C



MO3UIIMI YKOJIOTUUECKON O€30MaCHOCTH, MPEJICTABICHUN O palliOHATILHOM
MIPUPOJIONIONIH30BAHUH, a TaKKE Pa3yMHOM HCIIOJIb30BAHUH JOCTHKEHUMN
HAYKW W TEXHOJOTUH JUIA JaJdbHEHIIEro pa3BUTHSA YEJIOBEUECKOIrO
o011ecTBa;

NPUMEHSTh pa3judHble CrocoObl paboThl ¢ MHpOpMALMEN (PU3UUECKOrO
COJEP)KaHMsI C HCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPH STOM HKCIOJIH30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE
TEXHOJIOTUH JJIS TIOMCKA, TEepepadOTKH W TPEAbSIBICHUS YYeOHOU U
HAyYHO-TIOMYJISAPHONH MH(POPMAIIMH, CTPYKTYPUPOBAHKS W WHTEPIPETAINN
uH(bOpMAaIUK, TOJYYCHHOM U3 PAa3JIUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHAIM3UPOBATH  TOJydaemMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHHKA WH(OpMaIINH;

MIPOSIBIISATH OpraHU3aIMOHHBIE U M03HaBaTeIbHbIC yYMEHUS
CaMOCTOSITEJILHOTO ~ TPHOOPETEHHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS MPOEKTHBIX U Yy4EOHO-UCCIIEIOBATENCKUX padoT;

paboTaTh B TPYIINIE C HCIOJHEHUEM pPa3IUYHBIX COIMATIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIbI, PAllMOHATBHO PACIPENENsATh ACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYalUsX, aJCKBATHO OIICHWBAThH BKJIAJ KaXXKIOTO W3
YYaCTHHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI;

MIPOSIBIISATH MOTHBAITUIO K Oyayiier nmpodecCHOHAIBHON IeATeIbHOCTH 10
CHEIUATIBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpousnsbie | IlpakTHyeckue
n/n MporpaMmmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsbI
pecypchbl
Pasnea 1. HAYUYHBIM METO/ IO3HAHUS ITPUPO/IbI
1.1 HayuHblil MeTO MO3HAHUS TIPUPOIBI 6
Hroro o pasueny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5
24 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10
Htoro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OcCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI Teopuu 15
3.2 Tepmonunamuka. TenaoBble MaIIMHbI 20
33 ArperaTHble cocTostHUSI BeecTBa. da3oBbie 14 1
TIepPeX0/Ibl
Hroro mo pasneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTosSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toxu B pa3nuyHBIX cperax 6
Hroro o pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 du3nuecKuil NpakTUKyM 16 16
Wroro no pazueny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. 9JIEKTPOAUNHAMMUKA
1.1 MarnauTHO€ 1noJie 14
1.2 DNeKTpOMarHuTHast MHAYKIIHUS 13 1
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpOMarHUTHbIE KoJeOaHus 15
93 MexaHu4yeckue U 3JIeKTPOMarHiuTHbIE 10 1
BOJTHBI
24 Ontuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnowr CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJTHOBOH Jyallu3M 15

4.2 ®duznka aToma 5)

43 ®dwu3uka aTOMHOTO S7jpa U dIIEMEHTaPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJeMEeHTh aCTPOHOMHUU M aCTPOPUIUKU 12
Hroro no pazneny 12
Pasznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 du3nvecKuil NpakTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIEE IOBTOPEHUE
CucreMmaruzanys 1 0000eHne
71 MIPEIMETHOTO COJIEPIKAHUS U OTIBITA 15
' JeSITeIbHOCTH, TPUOOPETEHHOTO TPU
n3yueHuu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

dusnka — pyHAaMeHTaIbHas HayKa O
npupoje

HayuHbIii MeTO TO3HAHUS U METOBI
ucceI0BaHus GU3UUECKUX SBICHUI

DKCIIEPUMEHT M TEOPHsI B IIPOIecCe O3HAHUS
npupoasl. HabmoieHue u sKkcrepuMeHT B
duznke

CrniocoObl u3mMepeHus: GU3NYECKUX BEJIMYHH

AOGcoutoTHAs M OTHOCHTENbHAS IOTPEITHOCTH
U3MEpEeHuH (PU3NUECKUX BETUUNH

MogpenupoBanue B ¢pusnke. Poib u mecto
¢u3uku B GOpMUPOBAHUN COBPEMEHHON
Hay4YHOHN KapTUHBI MUPA, B IPAKTUYECKOU
NESITSILHOCTH JIOAeH

Mexannueckoe npuwxkenue. Cucrema oTcueTa.
OTHOCHUTENBHOCTh MEXaHNYECKOTO IBUKEHUS.
[Ipsimast 1 oOpaTHas 3aja4 MEXaHUKHU

Pannyc-BekTOp MaTepuaJbHON TOUKH, €TO
IIPOEKIIUU Ha OCU KOOpAUHAT. Tpaekropus.
Ilepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT




PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE.
I'paduueckoe onucanne paBHOMEPHOTO
NPSIMOJIMHEHHOTO IBMXKCHUS

10

CrnosxeHue nepeMenieHNi U CKOPOCTEH.
Pemenue 3amau

11

HepaBnomepHoe neuxenne. MrooBeHHas
CKOpocThb. Yckopenue. [Ipsamoinuueitnoe
ABWIKCHUC C TIOCTOAHHBIM YCKOPCHUEM

12

I'padmueckoe onvcanue NpsIMOIMHEHHOTO
JIBU)KEHUS C TOCTOSIHHBIM YCKOPEHHUEM

13

CBoOogHoe majienne. Y CKopeHrue CBOOOIHOTO
najeHusi. 3aBUCUMOCTh KOOPAHHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM K
TOPU30HTY

15

KpusonuHelinoe aBuxkenue. J[BHKEHHUE 110
OKPY>KHOCTH. YTJIOBas U JIMHEWHAs CKOPOCTb.
Ilepuon n yacrora. LleHTpOCTpEMUTEIBHOE U
IIOJIHOE YCKOPEHHUE

16

KonTtponsnas padora no teme "KunemaTtnka"

17

Ilepsbiif 3axoH Hprorona. Muepuuanbusie
cuctemsl orcuéTa. [IpuHnmn
OTHOCHUTENIBbHOCTH ['anmuies.
HewnnepupnaneHbie cuCTEMBI OTCYETA

18

Cuna. PaBHogelcTByromas cuia. Bropoit
3akoH HrroTona. Macca

19

Bzaumoneiictue Ten. Tpetuil 3akoH
Hrrotona




[TpuHIIMTN cyneprio3unuu cwi. Pemenue 3amnay

20 Ha IpUMEHEeHne 3aKk0HOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBUBAJICHTHOCTb I'PABUTAIMOHHON U
WHEPTHOI Macchl

29 Cuna TsKeCTH M YCKOpeHHe CBOOOAHOIO
naJeHUs
JIBukeHre HeOECHBIX Te U UX

23 MCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenust. [lpupoaa v BUABI CUJT TPEHUS.

25 JIBukeHMe B KHUIKOCTHU M raze ¢ y4ETOM CHUIIbI
COTMPOTUBIICHUS CPE/IbI

26 Hasnenue. [' mapocratnyeckoe AaBJICHUE.
Cuiia Apxumena

97 AbcomtotHo TBepaoe Teno. [loctynatenbHoe
U BpalllaTeJIbHOE JIB)KEHUE TBEPOTO Teja

)8 MoMEHT cuiIbl OTHOCUTEIBFHO OCH BpPALCHHUS.
[Ineyo cubl
CnoxxeHue cuil, MPUIIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TskecTH Tena. Y cloBus
paBHOBECHS TBepOTro Teia. Buibl
paBHOBECHS

30 Pemenue 3amau

31 KoHTtponbHas padoTa nmo teme "J{nHamuka.
CraTtuka TBEepa0ro Tenaa"

32 Nmnynbc MaTepuasbHOW TOUKU, CUCTEMBI




MaTepHATBHBIX TOYEK. [[eHTp Macc cucTeMbl
MaTepI/IaJ'II)HI)IX TOYCK. TeopeMa O IBUXCHNU
IICHTpa Macc

33

NMnynbc cuibl 1 ”BMEHEHUE UMITYIIbCA TENA.
3aKoH cOXpaHEeHHs UMITylibca. PeakTuBHOE
JIBIDKEHHE

34

MoMeHT uMItysibca MaTEPUAIIBHON TOYKH.
[IpencrasieHue 0 COXpaHEHUU MOMEHTA
UMITYJIbCA B LICHTPAJIBHBIX IOJIAX

35

Pemmenue 3agau

36

Pabora cuiel Ha MaJIOM U HA KOHEYHOM
nepemenieHun. ['padpuyueckoe npeacraBaeHme
paboThI CUITbl. MOIIIHOCTH CHJIBI

37

Kunetnueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKOW YHEPTUU
MaTepuaabHOU TOUYKHU

38

[ToTeHuuanbHbIe U HETIOTEHIIMAIBHBIE CHUITBL.
[TorenumansHas sHeprusi. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpeTbst KocMuyeckast CKOpocThb. CBsI3b
pa60T1>1 HEIMMOTCHIINAJIbHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOI SHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOU SHEPruu

40

Yipyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHue bepHymm 11 uaeanbHON
KHUIKOCTU

41

Kontponbnas padota o Teme "3aKoHbI




COXpaHEHHUs B MEXaHHUKeE"

PazBuTue npenacrasieHuii 0 mpupoae

42 teroTel. OcHoBHBIE nonoxkeHus MKT.
Huddysus. bBpoyHoBckoe aBUKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIbIX

43 TeN. XapakTep JBUKCHHS U B3aMOICHCTBHS
YaCTHII BEIECTBA
Macca u pazMepbl MOJIEKYIT (ATOMOB).

44 Konmnuecto Bemectsa. [locTostHHAs
ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lIkana
Ileabcus

46 Pemenue 3amau

47 Wneanpublii ra3. ['a3oBble 3aKOHBI

48 VYpasuenne MeHneneepa-Kianepona.
Pemenue 3anau

49 AbcoioTHas Temriepatypa. 3akoH JlaapToHa

50 H3onporieccsl B uaealIbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA

51 I'paduueckoe nmpeacTaBneHnEe H3OMPOIIECCOB:
u30TepMa, U30Xopa, nzodapa

52 OcnoBHoe ypaBaenne MKT

53 Pemenue 3amau
CBs3b a0COTIOTHOM TeMIepaTyphl

54 TEPMOJUHAMHYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKON YHEPTUEN MTOCTYNaTEIbHOTO
TETUIOBOTO JIBFDKCHUS €€ YacTHI]

55 O06o00mueHre U cucTeMaTu3anus 3HaHUK TI0




teme "OcHoBel MKT"

56

KonTponbHas padora o teme "OCHOBBI
MKT"

57

TepmonnHamMuueckasi cucteMa. 3alanue
BHEIIHUX ycnoBul aiist T/ cucteMsl.
Bremnue u BHyTpeHHUE MTApAMETPBHI.
[TapameTpsl T/ cuctembl Kak cpegHue
3HAUYCHHUS BEJIMYHH, OIMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOgUHAMUKH.
Camonpou3sBomapHas penakcanus T[] cuctemsr
K TEIJIOBOMY PaBHOBECHIO

59

60

Monenp uzneanbHOro raza B TEpMOJIUHAMUKE.
YcnoBus MpUMEHUMOCTH 3TOM MOZENIN
VYpaBuenne MeHneneeBa-Kianeiipona u
BBIPAJKECHUE 11 BHYTPEHHEW dSHEPruu

61

BeipakeHue 17151 BHyTpeHHEH SHEprun
OJIHOATOMHOT'O HJIEAJIbHOI'O Ta3a.
KBa3ucraTnueckue U HecTaTHUECKUE
IPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOJUHAMHUKE.
Berauciienue paboThl o rpaduKy mporecca
Ha pV-nuarpamme

63

Temnnonepenaya kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsr 6e3
COBepILEHUs pabOThI

64

KOHBCKHI/IH, TCIUIOIIPOBOJHOCTD, U3JTYUYCHHUC

65

KommuectBo Teruiotsl. TemmoéMKOCTh TeNa.




Yz[eanaﬂ 1 MOJIApHAasA TEIIOEMKOCTHU
BE€IICCTBA. y)IeJ'H)HaSI TEIJIOTA CropaHusd
TOILJIMBA

Pacuér xonmyecTBa TEIIOTHI IPU

66
TerIoneperaye

67 [Tonsitue 06 annadaTHom nporniecce. [lepsrrit
3aKOH TEPMOJUHAMUKHU
KonundaecTBo TemnoThl u paboTa Kak Mephbl

68 W3MEHEHUs BHyTpeHHel sHeprun T /1
CHUCTEMBI
Bropoii 3ak0H TepMOTMHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTumocTs IpUpOIHBIX TPOIIECCOB

70 [TpuHuMnel neicTBUs TeroBbiX MammuH. KITJ]

71 MaxkcumansHoe 3Hauenue KII. [{ukn Kapuo

12 Pemenue 3amau
DKOJIOTHYECKHE aCIIEKThl UCIIOJIb30BaHUS

73 TEIUIOBBIX ABUTaTeleil. TemmoBoe
3arpsi3HEHUE OKPYKAIOMICH cpebl

74 Pemenue 3agag

75 O06o00mIeHre U cucTeMaTru3aIus 3HaHUH 110
teme "Tepmonunamuka. TenmoBbie MalivuHb"

76 KonTponbhas pabora o teme
"Tepmonunamuka. TernaoBbie MalIuHbL"
[TapooOpazoBanue 1 KOHIEHCAIHSI.

77 Hcnapenue u kurenue. Y aeiapHas TEIioTa
napooOpa3zoBaHus

78 HacwliieHHbIC M HEHACHIIIICHHBIC MTAPDI.




KagecTBeHHast 3aBUCHMOCTb IJIOTHOCTHU U
JTAaBJIEHHSI HACBIILIEHHOTO Mapa OT
TEMIIepaTyphl, UX HE3aBUCUMOCTH OT 00BEMa
HaCBILIEHHOT O Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUs OT JaBJICHUS B
AKHUJIKOCTH

BnaxxnocTs Bo3yxa. AOCONIIOTHAS U

7 OTHOCHUTEIbHAS BIAXKHOCTH

80 Pemenue 3amau
Teépnoe teno. Kpucramnumueckue u

81 aMopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPUCTAILJIOB

82 [TnaBneHue M KpUCTAIUIU3ANUSA. Y IeIIbHAS
TerutoTa tiasieHus. Cyommarust
Hedopmaruu TBEpAOTO Tena. PacTskeHue u

83 cxkarue. Casur. Monyns FOHra. [Ipenen
yIpyrux aedopMariuii
TermnoBoe pacIupeHue KUIKOCTEN U

84 TBEPBIX TEA. AHTAPMOHHU3M TEIIJTIOBBIX
KoJieO0aHUi YacTHUI] BEIIeCTBA

85 IIpeoOpa3zoBanue 3Hepruu B (ha30BBIX
nepexoaax

86 YpaBHEHHE TEIUIOBOTO OajlaHca

87 Pemenue 3amau
IMoBepxHOCTHOE HaTsDKeHHE. KanmmuisipHbie

88 siBNieHus. J[aBeHre 1o HCKPUBJICHHON
MOBEPXHOCTHIO kuaKkocTu. opmyna Jlannaca

89 OO6o011IeHHe 1 CUCTeMAaTH3aIHs 3HAHUN TI0




TeMme "ArperatHble COCTOSIHUS BEILIECTBA.
®dazoBbIe IEPEXOBI"

KonTponbrast pabora 1o Teme "ArperarHeie

%0 cocTosiHusA BenlecTBa. Pa3zoBble MEPeXoapl”
OnexTpusanus Tell U €€ MPOsBICHUS.

o1 OnexTpuueckuii 3apsj. /[Ba Buga
JJEKTpUYECKUX 3apsa0B. [IpoBogHuKY,
JURJIEKTPUKU U TIOJTYITPOBOAHUKHI

92 DneMeHTapHbIN IEKTPUUECKUN 3apsil. 3aKOH
COXPaHEHMs JIEKTPUYECKOTO 3apsiia

93 Bzaumopericteue 3apsinoB. Toueunbie
3apsansl. 3akoH Kynona

94 Pemenue 3amau

95 Dnexrpuyeckoe noiie. Ero neiicteue Ha
IEKTPUUYECKUE 3apsiabl
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [Tpo6ubiit 3apsif. JIluaum HanpsKEHHOCTH
INEKTPUYECKOro noist. OqHOPOIHOE
JEKTPUYECKOE T10J1€

97 [loTeHManbHOCTh AJIEKTPOCTATUIECKOTO
110J1s1. Pa3HOCTH NOTEHIIMAIOB U HAIIPSKEHUE
[ToreHnmanbHast SHEprus 3apsaa B

98 3JIEKTpOCTaTHYECKOM rosie. [loTeHmuman
3EKTPOCTATUUECKOT O TIOJIS

99 CBs13b HaNPSKEHHOCTH TOJIS U Pa3HOCTH
MNOTEHLUAJIOB JUISl 3JIEKTPOCTATHYECKOTO OIS

100 [TprHOHAI CyNIEPIIO3ULINH IIEKTPHUECKUX

oJien




101

Pemenue 3amau

[Tone Toueunoro 3apsina. [lone paBHOMEpPHO

102 .
3apsKEHHOMN Cepsl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. [Toyie paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM MIOCKOCTH

104 [TpoBOIHUKH B IIEKTPOCTATUICCKOM IIOJIE.
YcnoBue paBHOBecHS 3apsiI0B

105 JM3IeKTpUKY U TOTYIPOBOIHHUKH B
3EKTPOCTATUYECKOM I10JIe
Konpnencarop. D1ekTpoéMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTD TIIOCKOTO
KOH/ICHCAaTOpa

107 [TapaymensHOE COCTMHEHHE KOHJICHCATOPOB

108 TTocnemoBaTensHOE COeTUMHCHHE
KOH/ICHCATOPOB

109 DHeprus 3apsHKeHHOT0 KOHJIGHCAaTopa

110 Pemenue 3amau

111 JIBro>keHUE 3apsiKEHHOW YaCTHILIBI B
OJIHOPOJHOM DJIEKTPUIECKOM TOJIe

112 Pemenue 3amau

113 O06001IeHre U cucTeMaTru3alus 3HaHUI 110
teMe "DnekTpuyeckoe nose"

114 Konrtponsnas pabota o teme
"DnexTpuyeckoe nose"
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS

115 CYIIECTBOBAHUS MMOCTOSIHHOTO

SJICKTPHUYCCKOI'0 TOKA




116 Hctounnku Toka. Hanpspkenue u 31C 1

117 3akon Oma 111 y4acTKa IeMu. 1
DNEeKTpUUECKOe CONPOTUBIIEHHUE
3aBUCHUMOCTB COMIPOTUBIICHUS OJJHOPOIHOTO

118 MIPOBOJIHHKA OT €TI0 JIJTMHBI U TJIOMIA TN 1
MTOTICPEYHOTO CCUCHHS

119 YaenbHOe COMPOTUBICHHUE BEIECTRA. 1
Pemenue 3anau

120 [TocnenoBarenbHOE, MapasieabHOE, 1
CMEIIAHHOE COeAMHEHHE TPOBOHUKOB

121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX 1
ueneil. [lpaBuna Kupxroga

122 Pemenue 3amau 1

123 PaGora snexTpuyeckoro Toka. 3akoH J[>oys 1
—Jlenna

124 Pemenue 3amau 1

125 Mo1HOCTb 3MEKTpUYECcKOro Toka. TemnoBas 1
MOIIIHOCTb, BbIJIEJIsieMasi Ha PE3UCTOpe

126 Pemenwue 3amau 1

127 O/1C n BHyTpeHHEE CONIPOTUBIICHHUE 1
UCTOYHHMKA TOKA

128 3axon OMa AJ1s1 1OJIHOM (3aMKHYTOM) 1
ANEKTPUYECKON LETH

129 Pemenue 3amau 1

130 MoIHOCTE HCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konznencarop B 1ieru NOCTOSTHHOTO TOKa 1




133

Pemenue 3agau

Pemenne 3amad mo reme "TlocTOSHHBIH

134 .
AIIEKTPUYECKHUI TOK

135 Pewenue 3agau o reme "[locTostHHBIN
3JIEKTPUYECKUM TOK"

136 Pemenne 3amau o teme "IloCTOSTHHBIN
AIIEKTPUYECKUH TOK"

137 O06o01uenre u cucTeMaTu3anus 3HaHUK 10
teme "TloCTOAHHBIN 2JIeKTpUYeCKui TOK"

138 Kontponbnas padota o teme "TlocTossHHBIN
ANEKTPUIECKUH TOK"
DneKkTpuueckas MPOBOAUMOCTh PAa3IUYHBIX

139 BEIIIECTB. DJICKTPUUECKUI TOK B METaJIaX.
CBepXnpoBOJIUMOCTb
DNEeKTPUUECKUH TOK B pacTBOPax U

140 paciuiaBax JIeKTpoauToB. 3akoHbl Dapases
TUTSI DTICKTPOJIH3a

141 DIIeKTpUUYECKHUil TOK B razax. [Imasma

142 DnexTpuuecKuil TOK B Bakyyme. BakyymHble
npudOpHI

143 DIIEKTPUUYECKHUI TOK B TIOJYIPOBOTHUKAX

144 [TonynpoBoiHUKOBBIE TPUOOPHI
DuU3HYECKUHN PAKTUKYM 110 TEME
"M3MepeHue cuilbl TOKa U HaIIPSKEHUS B

145 [IENH MOCTOSIHHOT'O TOKA MPH MOMOIIN

aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIIBHBIX
npubopoB" min "3HakKOMCTBO ¢ HU(POBOM
nabopatopueii o ¢pusuke. [Ipumeps




U3MepeHHs GU3NYECKUX BEIIMUUH TIPU
MMOMOIIY KOMIBIOTEPHBIX JaTYUKOB"

146

@usnyeckuil npakTukym no teme "M3yuyenue
HEPABHOMEPHOI'O JBUKEHHUS C LIENIBIO
onpeeIeHUs MTHOBEHHOM CKopocTh"

147

®u3NYECKU NPAKTUKYM IO TEME
"N3MepeHue yCKOpEeHHUs MU MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM
mockoct" wnu "UccnenoBanue
3aBUCHMOCTH IIyTHU OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JBH>KEHUU"

148

DuU3HYECKUN PAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydyeHue nBMKEHUS Telna,
OPOIIEHHOTO TOPU3OHTAIBLHO"

149

duznyeckuil npakTukyMm no teme "M3yuenue
JBIKEHUS TeJa TIO0 OKPY>KHOCTH C
MOCTOSTHHOM 0 MOAYJIO CKOPOCTHIO" MITH
"UccnenoBanue 3aBUCUMOCTH MEPHOJIA
oOpaleHnss KOHMYeCKOro MasiTHUKA OT €T0
napameTpos”

150

Du3HYECKU MPAKTUKYM 110 TEME
"N3mepeHune paBHOICUCTBYIOLIEN CUIIbI ITPU
JIBIKEHUH OpycKa MO HaKJIOHHOM TUIOCKOCTH"
uin "[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH
BpPEMEHU JIBHKECHHUS OpyCKa MO HAKIIOHHOH
IUIOCKOCTH Ha 3aJIaHHOE PaCcCTOSIHUE OT €T0
Macchl"

151

®uU3NYECKUI NPAKTUKYM IO TEME




"UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3ZHHKAIOIINX B IPY)KUHE U PE3NHOBOM
oOpaste, ot ux aepopmarun" win "M3yuenue
JBUKEHUS CUCTEMBI TE€JI, CB3AHHBIX HUTBIO,
NEPEeKUHYTOM Yepe3 NErkuit 61ok"

152

DU3NYECKUN TPAKTUKYM 10 TEME
"U3mepenune kodpHumenTa TpeHus mno
BEJIMUMHE YTIIOBOTO KO3 durmenrta
3aBucumoctu Frp(N)" wiu "UccnenoBanue
JBUKEHHs OpyCKa M0 HAaKJIIOHHOM TIOCKOCTH
C IepeMeHHBIM K03 OUIIMEHTOM TPEHUs'" WIn
"N3yueHnue nNBUKEHUS rpy3a Ha Baly C
TpeHueM"

153

DuU3HYECKU PAKTUKYM I10 TEME
"UccnenoBanue yciaoBUi paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh BpaIllleHNs"
win "KoHcTpynpoBaHHe KPOHILTEHHOB U
pacuér cun ynpyroctu" win "M3yuenue
YCTOMYUBOCTHU TBEPAOTrO TEJIA, UMEIOLIETO
IJI01aab OnophI"

154

®u3NYeCKUil IPAKTUKYM 110 TEME
"M3MepeHune UMITyJIbca TeNa 0 TOPMO3HOMY
nytu" uinu "M3mepeHue cuiibl TArM, CKOpoCcTH
MO/JIENIN HJIEKTPOMOOMIISL M MOIITHOCTH CHJIBI
taru" wim "CpaBHEeHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue cOXpaHEHUs! UMITYJIbCa ITPU
ynpyrom BzanMoaevictsun" uinm "M3mepenne
KMHETUYECKOW YHEPTUU TeJla 110 TOPMO3ZHOMY




n

nyTU

155

®uznyeckuil npakTukym no teme "M3yuyenue
M30TEPMUYECKOTO0 Mpoliecca (PEKOMEHJ0BaHO
UCTOJIb30BaHue 1Ku(ppoBoii 1abopaTopun)"”
nin "M3yueHne n30XopHOro mnpouecca’ uin
"N3yuenune nzobapHOro nporecca’ win
"ITpoBepka ypaBHEHUS COCTOSTHUS"

156

157

DuU3NUECKU PAKTUKYM 110 TEME
"M3MepeHue yaelbHON TeMI0EMKOCTH" NI
"UccnenoBanue mnpoiecca oOCThbIBaHUS
BemecTsa" win "VccienoBanue agnabaTHOrO
npouecca" win "M3yuenne B3auMocBs3u
SHEPIUHU MEXMOJIEKYISIPHOTO
B3aUMOJICICTBUS U TEMIIEpaTyphbl KUIIEHUS
JKuakocren"

®uznyeckuil npakTukyM no teme "M3yuyenue
3aKOHOMEPHOCTEN MCTIapeHUsl )KUIKOCTEH"
wn "M3mepenne yenbHoN TETIOTH
raByieHus apaa’ win "M3ydeHue cBOMCTB
HachIEHHBIX NTapoB" win "M3Mepenue
a0COJIIOTHOM BIAQ)KHOCTH BO3/1yXa U OLEHKA
Macchel IapoB B omeleHun'". 3amepenue
K03(ppHLIMEeHTa TOBEPXHOCTHOTO HATSKEHHS

158

DU3NYECKUN TPAKTUKYM 10 TEME
"HaGnronenune npeBpamieHus YJHepruu
3apsyKEHHOT0 KOHJIEHCATOPA B SHEPTHUIO
u3nydeHus ceeroguona” uwnu "N3yuenune
IIPOTEKAHUs TOKA B LIETIH, COJIEprKaIEei
KoHJieHcaTop" uiu "Pacnpenenenre pa3HoCTU




MOTCHITUAIOB (HAIPSDKEHUS ) TIPH
MIOCJIEIOBATEIHPHOM COCTMHEHUN
KOH/IEHCATOpOB"

159

DuU3HYECKU PAKTUKYM 110 TEME
"HccnenoBanue CMENIaHHOTO COEIMHEHHUS
pe3ucropoB' uiu "M3Mepenue yaenbHoro
COINPOTUBIIEHUS IIPOBOIHUKOB'" MU
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HaIPSKEHUS IS JIaMITbl HAaKaJIMBaHUs "

160

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue annextponusa’ wim
"N3mepeHnue 3apsiia OJHOBAJIEHTHOrO HOHA"
nnn "HccnenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepatypbl" win "CHATHE BOJIBT-aMIIEPHOM
XapaKkTEepUCTUKH auonaa”

161

PesepBHelit ypok. O000IICHHE 1
cUCTEMATH3AIMs 3HAHUN 110 TEME
"Kunematuka"

162

PesepBubIil ypok. O6001eHNE U
CUCTeMAaTH3AI¥sI 3HAHUH 110 TeMe
"naamuka"

163

PesepBHelit ypok. O600111eHIE U
cucTeMaTu3anus 3Hagui mo treMe "CraTuka
TBEpJOTO Tema"

164

PesepBHelil ypok. O6001IeHNE U
CHUCTEMAaTHU3alMs 3HAaHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKeE"

165

PesepBubIil ypok. O6001eHne




cucreMaTu3anys 3HaHui 1mo reMe "OCHOBEI
MOJIEKYJISIPHOKMHETUYECKOMN Teopun”

166

PesepBHelit ypok. O6001ICHNHE 1
cUCTEMATH3ALMs 3HAHUN 110 TEME
"TepmoauHamuka. TernaoBsie MaluHbI"

167

PesepBHbIil ypok. O6001IeHNE U
cucreMarmusanus 3HAHUH 110 TEME
"ArperatHble cOCTOsIHMS BellecTBa. Da3oBble
nepexonsr”

168

PesepBubiil ypok. O6001eHne u
cucreMatrusanus 3HAHUHU II0 TEME
"JnekTpuyeckoe mose"

169

PesepBHelit ypok. O600111eHNE U
cUCTEMAaTHU3alysl 3HaHUI 110 TeMe
"TIoCTOSIHHBIN 1EKTPUIECKUN TOK"

170

PesepBHelit ypok. O6001ICHNHE 1
cucreMaTH3anus 3Hanui no reme "Toku B
pa3nnyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

B3aHMO)I€ﬁCTBHC IIOCTOSIHHBIX MAaroHuToB U
IIPOBOJHUKOB ¢ TOKOM. MarHUTHOE IOJIE.
['unoteza Amnepa

Bekrop maruutHOM naaykuuu. [IpuHnun
CYNEPHO3UIIMU MarHUTHBIX TTosieH. JInnuu
MarHuTHON MHIYKIIUH

MarnuTHO€ 1noJje IPOBOJHUKA C TOKOM.
OmneiT OpcTena

Cuna Amrniepa, €€ HanpaBJiIE€HUE U MOJYJIb

Pemrenue 3agag

IIpumeneHne 3akoHa Ammepa.
DJeKTpou3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHna, e€ HanpaBJI€HUE U MOTYJTb.
JIBr>keHUE 3apsiKEHHOM YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€

Pemenue 3amau

Pa6ota cunsl Jlopennia

10

Pemntenue 3agau

11

MarauTtHoe 110JI€ B BEIIIECTBE.
deppoMarHeTuKy, napa- U J1MaMarHeTUKU

12

OcHoBHBIE CBOMCTBa (heppPOMArHETUKOB.
[Ipumenenune peppoMarHeTHKOB




13

Pemrenue 3agauy mo reMme "MarautHoe mose"

14 Pemenne 3amau nmo teme "MarautHoe 1oje"

15 SIBieHHE PIEKTPOMArHUTHON UHIYKIIUH.
[ToTok BeKTOpa MarHUTHON MHAYKIIUU

16 OJ1C uHayKIMH

17 3aKO0H AJICKTPOMArHUTHOW HHYKIHH
Qdapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJIC MHAYKIIMY B JIBUKYIIUXCS
MTPOBOTHHKAX

20 Pemenue 3agau

21 [TpaBuno Jlenna

29 NunyktuBHOCTE. KaTynika MHAYKTUBHOCTH
B IICIIM IIOCTOSSHHOI'O TOKA

23 SBnenue camounaykuu. I/C
CaMOMHYKIIHH

24 DHeprus MAarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE MOJIe

25 Pemenue 3agau

26 O0001IeHre U cUcTEMATH3allHs 3HAHUH 110
Teme "DNeKTpoaguHaMuKa"

97 Kontponbhas pabota o teme
"OnexrpoguHamuka"

28 Konebarenpnas cuctema. CBOOOIHEIC
KoJjeOanus. ['apMoHnYecKkue KojaeOaHus

29 Kunematnueckoe 1 JTMHAMHUYECKOE

OIIMCAHKE KOJIeOaTEIbHbBIX I[BI/I)KGHI/II;'I




DHepreTudeckoe onucanue. BeiBos
JTUHAMHUYECKOTO OMHUCAHUS TAPMOHUYECKUX

30 KoJIeOaHMIA U3 UX SHEPTETUICCKOTO U
KMHEMAaTUYEeCKOTO OMUCAHUS

31 Awmmuntyzaa u $asa xonebaHui
[lepuox u yacrora xonedbanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJI€OaHUI

32 MareMatruueckoro mastHuka. [lepuon
CBOOOJIHBIX KOJI€OaHUH PY>KUHHOTO
MasiTHUKa

33 3aryxaromue konebaHus. BelHyX1eHHbIE
kosneOanus. Pezonanc

34 ABTOKONE0AHUS

35 Pemenue 3amay

36 VYpok-koHpepeHuus "Mexanndyeckue
KoJ1e0aHusl B My3bIKaJIbHBIX HUHCTPYMEHTAX"

37 O0600611eHre U cUCTeMaTH3alus 3HAHUN TI0
teMe "MexaHnuueckue Konebanus"

38 DneKTpOMarHuTHBIC KOJIeOaHusI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBSI3b aMILTATY/IbI

39 3apsi/ia KOHJIGHCATOpa ¢ aMIUIUTYI0ON CHITBI
TOKa B K0JIEOATEIILHOM KOHTYpE

40 3aK0H COXpaHEHUS SHEPTUU B UICATLHOM
Kose0aTeIbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIC

41 KoJjeOanus1. BeiHyK1eHHbIE

AJIEKTPOMArHUTHBIE KOJICOAHMs




[Tepemennslit ToK. Pe3auctop u KOHAEHCATOP

42 B IIETTH TIEPEMEHHOTO TOKa

43 Karyiika HHTyKTUBHOCTH B IIETTH
MEPEeMEHHOTO TOKa

m 3akoH Oma J1sl 3JIEKTPUUYECKOH 1IENu
MIEPEMEHHOTO TOKa
MOIIHOCTE IEPEMEHHOTO TOKA.

45 AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HATIPSIKEHUS

46 Pe3oHaHC B 35IeKTpUYECKON TSN

a7 Pemenue 3amau
Wneansublil Tpancdopmarop.

48 [TpousBoACTBO, IEpeaava u MOTpedIcHNE
ANEKTPUIECKOW SHEPT U
DKOJIOTUYECKUE PUCKHU TIPH TIPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa nucnonb30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOM KU3HH

50 Pemenue 3amay

51 Pemenue 3amau

52 O06o001IcHNEe U CHCTEMATH3aLMs 3HAHUH 110
TeMe "DJIeKTpoMarHuTHbIC KojieOaHus"

53 Mexanndeckne BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKUX BOJIH

54 CBoiicTBa MEXaHUYCCKUX BOJIH

55 3ByK. XapaKTePUCTUKH 3BYKa

56 WNudpa3Byk u yaprpas3syk. lllymosoe

3arpsi3HEHHE OKPY)KAIOIIEeH CpeIbl




57

Penrenue 3agau

58

3J'IGKTpOM3FHHTHBI€ BOJIHEI. I/ISJ'Iy‘ICHI/IG
SJICKTPOMArHUTHBIX BOJIH

59

3Hepl"I/I${ SJICKTPOMATrHUTHBIX BOJIH.
CsoiicTBa QJICKTPOMArduTHLIX BOJIH

60

[ITkana 31€eKTPOMarHUTHBIX BOJIH.
[TpumeHeHne >IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

61

[TpuHIUTIBEI paTUOCBA3U U TCICBUACHUS.
Pangunonokanus. D1eKTpOMarHuTHOE
3arpsA3HEHUE OKPYKAIOLIEN CPeIbl

62

Konrponsnas padora no teme "Konebanus
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnupoCTpaHEHus CBETa

64

Pemienue 3ama4d Ha NMPUMCHCHUC 3aKOHA
HpHMOHHHCﬁHOFO pacupoCTpaHCHUs CBETa

65

Otpaxenue cBera. [mockoe 3epkaio.
Cddepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AOCOTIOTHBINA U
OTHOCHUTEJIbHBIN MOKa3aTeb IPEIOMICHUS.
[TomHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroJ MOJIHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemienue 3a/la4 Ha MPUMCHCHUC 3aKOHOB
OTPaXXCHUA U IIPCIOMIICHUA CBCTA

68

Xop nydei B npusme. Jlucnepcus crera.
CnoxubIii coctaB Oenoro csera. Lper




JIunzpel. ®OKyCHOE pacCTOSTHUE U

09 OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenne n300paKeHHI B JIMH3AX U UX
cucreMax. YBeJTU4YeHUE JTMH3bI
Pemenue 3a1auy Ha mocTpoeHUe

71 N300paKeHUil, MOJIy4aeMbIX C TIOMOIIIBIO
JIMH3

72 ['a3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
reOMETPUYECKON ONITUKH

74 CKopocTb CBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 WuTepdepenmus ceeta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJIOACHNST MAKCUMYMOB 1 MUHUMYMOB

78 Pewenue 3amay

79 [Ipumenenue unTepdepeHun

80 Judpakmus cBeTa

81 JudpakimonHas pemeérka. YciaoBue
HaOJII0/IEHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusauusa ceera

84 Pemenue 3amau

85 CBeToBBI€ sIBJICHUS B IPUPOJIE

86 O06o01IeHrne U cucTeMaTU3alusl 3HAHUH 110

Teme "OmnTuka"




87 KoHntponbHas pabota nmo teme «OnTuka» 1
['paHUIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKHU. 3aKOHBI AIEKTPOJUHAMUKA U 1
MIPUHIIUIT OTHOCUTEIbHOCTH

89 [Toctynatel crienuanbHON TEOPHH 1
OTHOCHTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[Ipeo6paszoBanus Jlopenna. YciaoBue

90 pUYMHHOCTUA. OTHOCUTENIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeJlJIeHHEe BPEMEHU U
COKpaIlleHUEe JTHHBI

o1 DHeprus U UMIYJIbC PEISITUBHCTCKON 1
YaCTHIIBI

92 CBsi3b MaccChl C YJHEPTHEH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIBI. DHEPTHS TOKOS

93 PaBHOBeCHOE TETIIOBOE M3ITyYCHHE 1

94 3akoH cMemenns Bunaa 1

95 I'unote3a M. [Tnanka o kBantax. ®OTOHBI 1

96 DHeprusi ¥ UMIYIIbC POTOHA 1

97 ®otorddext. OnbiThl A. I'. Cronerosa. 1
3akonsl pororddexra

98 VYpasuenue DitHmreitHa 1is Gorodddexra. 1
"Kpacnas rpanuna" ¢ororddexra

99 Hasnenue ceera. Ombitsl 1. H. JleGenena

100 BoJsiHOBBIE CBOKMCTBA YaCTHIL
Bomubl ge bpoins. /[nuHa BOIHEI 1€

101 Bpoiinst u pa3mMepbl 00JIaCTH JTIOKATH3AIUN 1

JBHKYILEKUCS YaCTULIBI




102

KopnyckynspHo-BOJIHOBOH Ayanu3m

103 Jludpakiys 3JeKTPOHOB Ha KPHUCTAIIIAX
Crenngurka u3MepeHuid B MUKPOMHUPE.

104 CooTHollIEHUs HEOTIPEAECIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amad

106 Pemenue pacuétHpIxX 3a1a4
KonTponbhas pabora o temam: "OCHOBBI

107 CTQO", "KopryckynsipHO-BOJTHOBOM
nyanuzm"

108 OnbITHI 110 UCCIIEOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnas mozaens atoma Pesepdopaa

109 [Toctymnater bopa

110 Buns! cnextpos. CrieKTp ypOBHEHN 3HEpruu
aToMa BOJI0poJa

111 CrioHTaHHOE ¥ BBIHYKICHHOE U3ITyYeHHUE
cBeTa

112 Jlazep
Hyknonnas monens siipa ['eitzenGepra-

113 MBaHeHKo. 3apsa U MacCoOBOE YMCIIO sAIpa.
N3oronsl. PainoakTMBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaga. CBoiicTBa

114 MOHM3UPYIOLIET0 U3iIydeHus. Biusnue
PaAMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI.
Jo3umerpus
DHeprus CBA3U HyKIIOHOB B siipe. SiepHbie

115 cunbl. Jledekt macceol siapa. SAnepHoie

peakuuu. Snepusie peakTopsl. [IpodiemMsbr




YIpaBJIIEMOro TEPMOSAEPHOIO CUHTE3A.
DKOJIOTHYECKHE aCIIeKThl Pa3BUTHS 1€PHOI
SHEPreTUKU

116

Mertoabl perucTpaluy U UCCICI0BAHUS
AJIeMEHTapHBIX yacTull. OyHIaMeHTalIbHbIE
B3aUMOJICHCTBHS. bapruoHbI, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIeTb aApOHOB

117

®dusuka 3a npenenamu CtaHnapTHON
Mojenu. TéMHas MaTepust U TEMHAs
sHeprusi. EnuHCTBO (PU3MYECKON KapTHHBI
MHpa

118

OTalbl pa3sBUTHA aCTPOHOMUU. 3HaucHUE
ACTPOHOMUU

119

[TpumMeHnMOCTh 3aKOHOB (PUBUKH IS
00BSICHEHUS TIPUPOIBI KOCMUYIECKUX
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX
HCCIeJOBaHUN

120

CoBpeMeHHBIE ONTHYECKHE TEIECKOIIBI,
paIuoTeNeCcKOIbl, BHeaTMOChepHast
aCTPOHOMHS

121

Bun 38é31H0r0 Heba. Co3Be3ausi, SpKue
3BE3/IbL, TUTAHETHI, UX BUJIUMOE BUKECHHE

122

Conueunas cuctema. Connie. ConHeunas
akTUBHOCTh. McTounuk sHeprun CoJiHIA U
3BE3]1

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpajabHbIN KJ1acC —




CBETUMOCTD"

124

3Be3bI IIIaBHOH IT0C/IEA0BATEILHOCTH

125

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABIEHUS O TPOUCXOKICHUN U
sporonuy CoJIHIA U 3BE3/1. DTaIlbl JKU3HHU
3BE3]

126

Mneunsiii [1yre — Hama 'anaktuka. Tumst
rajakTuk. YEpHbIE ABIPEI B sIpax rajlakTUK

127

Bcenennas. Pacuiupenne Beenennoit. 3akoH
Xab6mna. Teopus bosbiioro B3psiBa.
PennkroBoe n3nyuenue

128

MacmtaOnas ctpykrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie npo6iieMbl aCTPOHOMUUT

130

@U3HYECKUI MPAKTUKYM II0 TEME
"HccmenoBaHue MAarHATHOTO TTOJIS
IMOCTOSTHHBIX MarHUTOB" MJIN
"HcceqoBaHue CBOMCTB
¢beppomarnetukoB" win "HccienoBanue
JEUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@U3NYECKUl MPAKTUKYM 10 TEME
"Usmepenue cuibl Amniepa" wim "M3ydyenue
3aBUCUMOCTH CUJIBI AMIIepa OT CHJIbI TOKA"
i "OnpeneneHne MarHUTHOW UHTYKITUU
Ha OCHOBE U3MEepeHMs cuibl Amnepa”

132

DU3NYECKUI TPAKTUKYM I10 TEME
"HccienoBaHue ABICHUS




3JIEKTPOMATHUTHON MHAYKIIUK" WU
"Onpenenenne MHAYKIIMA BUXPEBOTO
MarduTHOTO IT0JIs"

133

OU3UYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUA CAMOUHIYKIMN"
nnu "COopka MOJEIH JIEKTPOMArHUTHOTO
reHepartopa"

134

@U3UYECKUI IPAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

135

@U3NYECKUI IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue 3HEPrUM B MPYKUHHOM
MasiTHUKE"

136

PU3NYECKUI MPAKTUKYM IO TEME
"UccnenoBanue nepeMEeHHOTO TOKa Yepe3
IIOCJIEIOBATEIBHO COCTUHEHHBIC
KOHECHCATOP, KaTYIIKY U PE3UCTOP" UITN
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B LIENIU [IEPEMEHHOro TokKa"

137

@U3NYECKUI MPAKTUKYM II0 TEME
"N3y4yeHue napameTpoB 3BYKOBOW BOJIHBI"

138

OU3NYECKUI TPAKTUKYM T10 TEME
"M3Mmepenue nmokazareiis npesioMICHUs
crexna" win "l[lonydyenue n3odpakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

139

PuU3NYECKUl MPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




X)uakux JuH3)" wim "M3mepenue
(hOKYCHOTO PACCTOSTHHS PACCEHBAIOIITUX
uH3"

140

OU3UYECKU IPAKTUKYM 110 TEME
"Ha6mronenue nudpaknuu, nHTephEepeHINN
Y noJsipu3anuu csera'

141

@U3HYECKUI IPAKTUKYM II0 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX yacTUL (110 poTorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM Ilnanka Ha
ocHOBe uccienoBanus Goroddpdexra" mim
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMO/ OT HANPSKEHUs"

143

@U3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBaHue CEKTpa pa3peKEHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra"

144

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
HCTIOJIb30BAHUEM JO3UMETpA" WU
"N3yueHune morIomeHus OeTa-4yacTull
amoMuHuEM"

145

@U3UYECKUM IPAKTUKYM 110 TEME
"HaGmronenus 38E31H0r0 HebOa
HEBOOPYXEHHBIM TJIa30M C UCIIOIH30BAHUEM
KOMITHIOTEPHBIX TIPUIIOKESHUH IS




OTpeIeTICHUS TTOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ius CeBepHOro Moylapus 1 spKue
3B&31b1" wan "HaOmroieHus B TEJIECKOII
JlyHbI, IUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKoIIeHui"

146

O06o001eHre 1 cucTeMaTr3alus 3HaHUM.
Ponb ¢pu3uKu 1 aCTpOHOMUH B
3KOHOMUYECKOM, TEXHOJIOTHYSCKOM,
COIMAIPHOM M ATUYECKOH chepax
NeSITEIbHOCTH YeJIOBeKa

147

O06o0uIeHne U cucTeMaTu3aus 3HAaHUH.
Ponb 1 MecTO GU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

148

O06001IeHre U CUCTEMATU3ALINS 3HAHUI.
Pons Gusmueckoii Teopun B GOpMHPOBAHUN
MPEJICTABICHUHN O GU3NUECKON KapTHHE
MHUpa, MeCTO (PU3NIEeCKON KapTUHBI MHpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOE

149

O0001IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Kunematuka"

150

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "Kunematuka"

151

O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
teme "/lunamuka"

152

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110
teme "CTtaTuka TBEpJOro Tena"




153

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "3aKOHBI COXpPAHEHHsI B MEXAHHUKE"

154

O06o01IeHrne U cUuCcTeMaTU3alusl 3HAHUH 110
TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

155

O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TeraoBbie
MAaIIuHE"

156

O00011IeHNE U cUCTEMATHU3aIMs 3HAHUH 110
Teme "ArperatHble COCTOSHUS BEIIECTBA.
dazoBble Iepexoabl"”

157

O00011IeHNE U cUCTEMATHU3AIM 3HAHUHN 110
TeMe "DJleKTpudeckoe nose"

158

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "I10CTOSAHHBIN ANEKTPUIECKUI TOK"

159

O06o01IeHre U cUCTeMaTU3aIUsl 3HAHUH 110
teme "Toku B pa3nuuHbIX cpenax”

160

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "MaruuTtHoe mose"

161

PesepBHelii ypok. O600ICHHE 1
cHCTEMAaTU3aIUs 3HAHUH 10 TEME
"DIeKTpOMarHuTHas UHAYKIusA"

162

Peseprubiil ypok. O6006meHIE 1
cUCTEMATH3aIlUs 3HAHUH 110 TEME
"Mexaundeckue konedanus"

163

PeseprubIil ypok. O6001eHIE 1
CHCTEMaTH3alUs 3HAHUH 10 TEMe
"DeKTpoMarHuTHbIE KoJieOanus "




164

PeseprubIil ypok. O60011eHNE 1
cUCTeMaTH3alMs 3HaHUH 10 TeMe
"MexaHUYECKUE U 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHelii ypok. O60011eHNE U
cucTeMaThu3anus 3Hagui mo reme "Ontuka"

166

PesepBubiil ypok. O60011eHIE 1
cucTeMaTusanys 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubiil ypok. O6001eHuE 1
CUCTeMAaTH3aIHs 3HAHWUH 110 TeMe
"KopmyckyisipHO-BOJIHOBOM Jyanu3m"

168

PesepBHrlit ypok. O6001ICHNE 1
cucTeMaTH3alus 3HaHU 1Mo Teme "dusnka
atoma"

169

170

PesepBHelit ypok. O600ICHHE 1
cucTeMaTH3alus 3HaHUi 1Mo Teme "dusnka
ATOMHOTO SI/Ipa U 3JIEMEHTAPHBIX YacTHIT"

PeseprubIil ypok. O600meHuE 1
cHCTEeMaTH3allKs 3HAaHUH 10 TeMe
"OnemeHTh! acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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