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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha ypoBHE cpeaHero oOiero 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 «Puszuka» B 00pa3oBaTeIbHBIX OpraHU3aIUIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
POrpaMMBl.

[Iporpamma no ¢usuke onpenensier o0sA3aTeIbHOE NPEIMETHOE COJIEpKaHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IOCIIEA0BATEILHOCTh U3YUYCHUS TEM M Pa3JieiioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mno ¢usuke na€r mNpeacTaBiIE€HUE O LENAX, COJEpKaHUH, OOuIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro npenMera «dusrkay 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 HEOOXOIWMBI JJIS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O00pa3oBaHUS MO Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U UHKEHEPHBIM CIECIHATIBHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHMSI Kypca (DM3UKK Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusi: TUYHOCTHBIE,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GU3HMKE HAa YpPOBHE cpeaHero oOmero 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;

coziepkanue yueOHoro npeamera «dOuszukay 1mo rojgam o0ydeHusl.

[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
NPEAOCTABISET BO3MOXXHOCTH JUISI  peajiu3alldd  Pa3JIUuHbIX METOAUYECKUX
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
KayecTBE yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl 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,
busnueckord reorpadueid u - acTpoHoMmuei. Mcmonp3oBaHME M aKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJY4eHHUsI HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBoMcTBamu. M3ydeHue
(Gu3MKU BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
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, KOTOpbIe MOKHO pPacCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOEHHUS.

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 MOTEHIHATA (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U DPa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yriyoa€HHOTO ypOBHS
MpEeANoiaraeT 3HAKOMCTBO C HIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTMUYECKUX
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 OKOJIOTMYECKUM TMpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYXICHHS
po0JIeM palioOHAIBLHOTO MPUPOAONOIB30BAHUS U KOJIOTHYECKOU 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl 10 PU3UKE JOJKHO OBITH MOCTPOCHO HA
NPUHIMIIAX CUCTEMHO-AEATEIHbHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUX
PUHIIMIIOB 0a3UPyeTCsl HA UCTIOIB30BAHUM CAMOCTOSATEIBLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHUCTEMa CaMOCTOSATEIBHOTO YUYEHHMYECKOro HKCIEPUMEHTA,



BKJTIOYAIONIETO (DPOHTANIbHBIE YYCHHMYECKHE OMNBITHI MPH HW3YYCHUH HOBOTO
MaTepuaa, JaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3auuu (usmyeckoro mnpakTukymMa. B mepBoMm ciydae
OpakTUKyM npoBoautcs aubo B koHue 10 u 11 kmaccos, 1uOo0 mocie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
OpOBOAATCA B Ipoliecce u3yudeHus paszgena (temsl). Ilpu stom moa paboramu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIIEeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B mporpamme mno (¢usumke cucreMa Y4EHMUYECKOTrO HKCIEPUMEHTa,
7a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBlIeHA €IUHBIM IepedHeM. Brioop
TEMATHKHU JJI1 STUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM oOecmeunBaercs
OBNIaZICHHE OOYYalOIIMMHCS YMEHHUSMU MPOBOAUTH MpSMbIe KM KOCBEHHBIE
U3MEPEHHUsSI, UCCIECTOBAHMS 3aBUCUMOCTEH (M3NYECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YyAENSETCS PEUICHUIO PAacUETHBIX M KadeCTBEHHBIX
3amad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO
3aIaHHOM U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJENbIO, MO3BOJISAIOIINE TPUMEHSITh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs IPUMEHEHUE 3HaHUN U3 pa3HbIX pa3fenoB. [ kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBISIOTCA 3aJaHusg Ha OOBsSCHEHUE/NpEICKa3aHhe 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 OO0ECIEUeHHI0 y4eOHOro mpoiecca Kypc (pu3nku yriyOaE€HHOro
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKM JODKHO OBITH HE0OXOAMMOE
nabopaTopHOoe OOOpPYJOBaHHE [JIsl BBIMOJHEHUS YKAa3aHHBIX B MPOTpaMMe IO
(u3MKe YYEHHMYECKUX OINBITOB, JJAOOPATOPHBIX PabOT M palbOT MpakTUKyMma, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHLIUIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY
NEPEUYNCIEHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCJICIOBAHUS  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
(byHIaMEeHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dopmupyeTcsi B BHIE TEMaTHYECKHMX KOMIUIEKTOB M OOECIEUYMBAETCS B Pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTHYecKUe KOMILIEKThI
1abopaTopHOTrO O00OPY/OBaHUS JODKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPHUIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKHU B 001IEM 00pa30BaHUHU SBIISIFOTCS:

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

pa3BUTHE MPENCTABICHUA O HAyYHOM METOJE IMO3HaHWUS U (OpMUPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOILEHHUS K OKPYKAIOIUM SIBJICHUSIM;

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

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

dopmMupoBaHuEe NPEACTABICHUNH O ponu (U3UKU JJIST Pa3BUTHUA APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHue 3TUX Leneld oOecrneunBaeTcsl pelieHueM CIENYIOIUX 3a/1ay B
npolecce u3y4eHust Kypca (U3UKu Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUM 00 00muX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (PU3UKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKH;

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

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOM
busznueckoil MOJENbI0, 3ajlay, MOAPAa3yMEBAIOIIMX CaMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MoOnENnH, aaeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB ¥ TEXHOJIOTMYECKUX MTPOLECCOB, UX BIMAHHS Ha OKPYKAIOLIYIO CPENY;

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

CO3/IaHUE YCJIOBHUW Ul Pa3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JEATENbHOCTH;



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

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «Du3Wka» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl BbIOHMpaeTcss O00YYalOUUMUCS, I[UIAHUPYIOIUMH TMPOAOHKEHUE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3ydenne ¢husuku (yrimyOn€HHbIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 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
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
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 (pU3UKe.

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

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

MonenupoBanue (HU3NUECKUX SBICHUN U MPOIECCOB (MaTepuaibHas TOYKA,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Pu3znueckas
Teopus.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUUECKOMN JESTEIbHOCTH JIIO/ICH.

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.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMH HA OCHU CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMU HAa OCU CHCTEMBbI KOOPAWHAT.
CroxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

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

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOTr0 MO YIJIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepUaIbHON TOUKU OT BPEMEHU U UX TPaPUKH.



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

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

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UCCIIeIOBaHUS IBIKCHHM.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM 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 M TOTO XK€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHne HEPaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOPOCTH.

N3Mepenue yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBWKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

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

WN3mepenne  yckopeHuss ~ CBOOOJHOTO  maieHUs  (PEKOMEHIOBAaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

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

N3ydeHne IBWKEHHUS Tella MO OKPYKHOCTHM C IOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuojia oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cucteMmsl orcuéra. [IpuHiun
otHocutenbHocTU ["anunes. HemHepuumanbHble cuctembl OTcuéra (OHpeeNeHuE,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu 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 MAaJICHUSI OT BBICOTHI
HaJl TIOBEPXHOCThIO IUIAHEThl M OT reorpauueckoil MmHUpPOTHL. JIBHXKEeHUE
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
nokos. Koadpounuent tpenus. Cuna CONpOTHBICHUS NpPH JIBWKEHUH Tela B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienne. Cuita Apxumena.

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

Jemoncmpauuu.

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

[IprHIMT OTHOCHUTEBHOCTH.

Kauenne aByX IWIMHAPOB WIHM IIAPOB Pa3HOM MacChl C OAWHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

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

PaBeHCTBO cHJl, BOSHUKAONIMX B PE3YJIbTATE B3aUMOCUCTBUS TEIL.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOBEME U MAICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOLIEH CHUJI MPU ABUKEHUU OpyCKa MO HAKIOHHON
IUIOCKOCTH.

[IpoBepka TUIIOTE3bl O HE3aBUCHUMOCTH BpPEMEHHM [JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT ux JAehopmMaIiu.

N3yueHne NBUKEHUS CHUCTEMBI TEJl, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JErKUid OJIOK.

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

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

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.
CroxeHue cujl, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJIA, HWMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3akonvl coxpaneHus 8 MexaHuke.

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

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnyibca MaTepualibHOW TOUYkHU. lIpeacTaBieHne O COXpaHEHUH
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.



[loreHuManbHBIE W HENOTEHUMAJbHbIE CHIbl. lloTeHumanbHass >HEprus.
[ToreHuuanbHast sHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEPIus Tella B OJHOPOJHOM TI'PAaBUTALMOHHOM Iioze. [loreHnumanbHas dHeprus
Tela B IPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO I1apa (BHYTpU W BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIHAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCcKOH
SHEPrUu CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MHUCTONET, THUPOCKON, (QUIypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTU CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMuble mnpeBpaleHns] KMHETHYECKOM M IOTEHIMAIBHOM JHEPrUd NpH
JEUCTBUH HA TEJO CHUJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomot, 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 YJHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS NOTEHLUNUAIBHON SHEPTUU MIPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CWIIBI TPEHUS NpPH JBWXKEHHH Tella MO0 HAKIOHHOU
IJIOCKOCTH.

Paznen 3. MogekyasipHast u3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

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



monened. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBO BemiecTBa.
[TocrosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmepatypa u crmocoObl e€ u3mepenws. Illkana
temrieparyp Llenscus.

Mogenb naeaibHOTO ra3a B MOJIEKYJISAPHO-KUHETUYECKON TEOPUU: YACTHIBI
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 KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNaTEIbHOTO TEIUIOBOTO JIBUKEHUS MOJEKYJ MJICAIbHOrO raza (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH HI€aTLHOTO T'a3a).

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

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MoydyeHue HaHOMAaTEepPUaJIoB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onsita llTepHa.

[IputsxeHne MONIEKyI.

Monenu KpUCTAUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanne mpoliecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECUA IMPHU
TEIJI000MEHE MEXy ropsiueii U X0JI0JHOM BOJIOM.

N3yuenne H30TEpPMUUECKOr0 Ipolecca (PEeKOMEHIOBAHO HCMIOJIb30BAHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIUHAMHUYECKONU CUCTEMBI. BHENIHNE 1 BHYyTpeHHUE mapamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBbI KaK CpPEJHHE 3HAUYEHUs BEJIWYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepmoamHamuku. (CaMONpoOU3BOJbHAA — pelaKcalus
TEPMOANHAMUYECKOI CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPaBHECHUI:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUST TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHUEHTPAIUs YaCTHUI], BHICOKHE
TeMIreparypsl. BeipakeHue 11l BHYTPEHHEW YHEPIUM OJHOATOMHOI'O HUJIEAIBHOIO
rasa.

KBazucratnueckue u HECTaTUUYECKHUE TIPOLIECCHI.

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

Tennonepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpruu
TEpPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHusi paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIoTa CropaHusd
ToruiBa. Pacu€r koiauyecTBa TEIUIOTHI mpu Temionepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

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

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOIECCOB: YEpeE3
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
komnencanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

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

TexHu4uecKkne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOAWUIbHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOAOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOI» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl Mpu aanadaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanne aqnabaTHOTO MpoIecca.

KomrmprorepHbie MOAEIN TEIIOBBIX JBUTaTEIEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydeHrne B3aMMOCBSI3M DHEPrUU MENXMOJEKYJISPHOTO B3aUMOACHCTBUA H
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanne u KoHAcHcalus. McnapeHue W KumeHue. Y eiabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HeHachlleHHblE mapbl. KadecTBEeHHas 3aBUCHUMOCTD
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. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numanus.

Hedbopmanun TBEpOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TemioBoe pacuiupeHHre KUIAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'O PaCHIMPEHUs TeJ (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHnocTHOe HaTspkeHHE. Kod(phUIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kanumnsipasie siBinenus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJNOTMYECKHME TMPOUECCHI:  KUJKUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermoBoe pacmmpeHue.

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 IUIABJIEHUS KPUCTAIIMYECKOTO BEIIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH  AeopMaliii  pe3MHOBOro obpasuma  oT
IIPWIOKEHHOU K HEMY CHJIBL.

Pasznea 4. JiekTpoguHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, NHMAJIEKTPUKA W MOJYIPOBOIHHKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 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 AJEKTPUUECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO IONIs. Pa3HOCTH NMOTEHIMANIOB U
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 JIMHUN HANpPSXKEHHOCTH 3THUX TOJEH H
SKBUITOTEHLIMAJIBHBIX ITOBEPXHOCTEN.

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

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD IJIOCKOIO
KOHJIEHCATOpa.

[TapamutensHOE coequHeHne KOHAEHCAaTOpOB. [locnenoBarenbHoe coeuHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUYECKOM ITOJIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DBJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
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 IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

OueHka cui B3anMOICHCTBUS 3apSKEHHBIX TEJ.

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

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

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

3akoH Oma 11 ydacTKa LeMH.

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

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akon [[xoymns—JIenua.

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

DOJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOW 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 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSDKEHUS U PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

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

HccnenoBanne 3aBUCMMOCTH CWIIBI TOKA OT CONPOTUBIIEHUS IIPU ITIOCTOSHHOM
HaIPSKEHHH.

[Ipsimoe m3mepenue DJC. KopoTkoe 3amMbIkaHuE TaJIbBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CWJIBbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmMuKym.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CWIBI TOKa OT HAOpPSDKEHUS JUIS  JIAMIIBI
HaKaJIMBaHHUS.

VYBenuueHue npejena usMepeHus: amnepmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COMMPOTUBJIEHUS HCTOYHHKA TOKA.

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

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

HccnenoBanne 3aBUCUMOCTH IOJIE3HOM MOIIHOCTHA MUCTOYHHKA 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 BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

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

DIIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DNEKTPOIUTHUECKAS] TUCCOLUALMSL.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

DJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Momnnaus. [Liazma.

TexHu4yeckre yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHME: Ta30pas3psiIHbIe
JaMIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: AUOI,
TpaH3UCTOp, (POTOAMON, CBETOAMOJN, TajbBaHWKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONIPOTUBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3Mepenns (PU3NYecKux BETUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX MTaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUI (DU3NYECKUX BEIMYHUH.
OueHka rpaHul NOrPeMHOCTEN.

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

MexnpeaMeTHbIE CBSI3H.

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

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



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTETbHBIE TPUOOPHI, I pOoBas 1abopaTopusi.

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napaboua, runep0Oona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTops! 1 UX POEKITMU Ha OCU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHINM3AIUs  OMOOPTAaHMYECKOrO TOILIMBA JIII  BBIPAOOTKH  «TEIJIOBOW» U
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KANTWJUIAPHBIE SIBICHUS 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 TEI, KUAKOCTEH M ra3oB, KUJIKUE KPUCTAILIBI, SJICKTPUUECKUE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonozusa: nipeoOpa3oBaHUE IBWIKEHUN C MCIOJIb30BAaHUEM MEXaHH3MOB,
ya4€T CyXOro M JKHIKOTO TPEHUS B TEXHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (THMPOCKOI, BOJOMET U APYTHE), JBUTaTeIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
TIOJTYYCHHsI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE dJIEKTPONpPHOOpOB,
ra3opaspsiiHbIe JIaMIIbl, TOTYIIPOBOHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TOCTOAHHBIX MAarHUTOB W MPOBOJAHUKOB C TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uWHAyKuuu. [IpuHuomn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MaruutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBI€HUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, napa- U THAMarHeTHKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJOIMYCCKHUE IIPOLECChI: IIPUMCHCHHC

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

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraiuTHOM MHAYKIUU TTOJS JJIMHHOTO IIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanne neiCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SIBeHne DIIEKTPOMArHUTHOM HMHAYKHUU. [lOTOK BEKTOpa MarHUTHOU
uHaykuud. JJIC uHAYKUMM. 3aKOH HJIEKTPOMAarHMTHOW WHAyKuuu PDapajnes.
Buxpeoe anekrpuueckoe mnose. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. J{C caMOMHIYKINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKkre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHhl: WHIYKIIMOHHAS
11€4Yb, COJIEHOUJ, 3aIIUTA OT JICKTPU3ALNUU TEJl IPU JIBUKEHUU B MArHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenue siBeHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumoctyd 3/1C caMOMHIYKIIMM OT CKOPOCTH WM3MEHEHHS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHepreTuYecKoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHW4YeCKOW sHepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYMHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsTue o 3aryxatouux KoneOaHusx. BeiHyxkaeHHbIe KoeOanus. Pe3oHaHc.
PesonancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

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

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

HaGmronenne He3aBUCUMOCTH TIEPHOJIa MAIBIX KOJIEOaHUH Tpy3a HA HUTHU OT
AMILTUTY/IbI.

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

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHMsI SHEPTUU NPU KOJIeOaHUAX Tpy3a Ha MPYKUHE.

WccnenoBanre BBIHYKICHHBIX KOJIEOaHUN.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3Mmepenue mnepuosia CBOOOJIHBIX KOJIEOAHUM HUTSAHOTO W MPYNKHUHHOTO
MasTHUKOB.

N3y4yenue 3ak0HOB JBIKEHHUS TeJla B X0/ KoieOaHuil Ha yIpyroMm MojBece.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsa KOHAEHCaTopa ¢ aMIUTUTY0M CHIIBI TOKA B KOJIEOATEThbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

3aTyxarommue AIEKTPOMArHUTHbIE KOJIeOaHusl. BriHyX 1 €HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEHUCTBYIOIIEE 3HAUYCHHE CWJIbl TOKA W HANpsOKEHUS MpU pa3iuyHON ¢dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

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

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W MOTpeOIeHHE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKH TMPU MPOUZBOACTBE IeKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

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

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pe3ucrop, kaTyilika MHIYKTUBHOCTH U KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuKym.

N3ydenue Tpanchopmaropa.

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

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IpOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCcTpaHEHHs M [JIMHA BOJIHBL.
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  DJEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE,  MPEIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

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

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne yCTpONCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHMK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntonenue cBsi3n IPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIMTYIOW M
4acTOTOM KOJIEOaHU.

WccnenoBanre  CBOWCTB  DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)keHUeE,
pesoMIICHHE, OoJsipu3anus, udpaKius, nHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKyMm.



N3yueHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxkeHue cBera. 3aKOHbI OoTpakeHUs cBeTa. llocTpoeHue nzobpaxeHuit B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomiieHus. OTHOCHUTENBHBIA NTOKa3aTeNb NnpeaomMiaeHus. [IocTOSIHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JJIMH BOJH IPHU IEPEXOJI€ MOHOXPOMAaTHYECKOIO CBETa
4yepe3 rpaHully pasziena AByX ONTHYECKUX Cpel.

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

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi MoaHOrOo BHYTPEHHETO
OTPaKECHMUS.

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

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE 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.

Onrtuueckue mpubopel. Paszpemniaromas cnocoOHOCTh. [71a3 Kak onrudeckas
cucrema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakuuonHas pemérka. YcloBUe HaOIIOIECHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckon, (oroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammnapar, MPOCBETICHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



Uccnenoranue npenoMieHus CBETA.

HaGntonenune nogHoro BHyTpEHHET0 oTpakeHus. Mozennb CBETOBO/IA.

UccnenoBanne xoma CBETOBBIX IIYYKOB 4epe3 IUIOCKOMapaUIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

HalGmronenmne nudpakiimoHHOTO CIIEKTpA.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOrO pacCTOSIHUSL OT BemiecTBa (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 TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEepeHIny JJa3epHOTro U3ITYYCHUs Ha JIBYX ILETSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue TUQGPaKIMOHHOTO CIICKTPA.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3IY4EHHUS] CBETOAMOMA MPU MOMOIIN AUGPAKIIHOHHOM
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['panunbl  OpPUMEHUMOCTH  KJaccuuecko — mexaHuku.  [locTynatsel
CHeUaIbHOU TEOPUH OTHOCUTEILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl ¢ SHEPrUeH U UMITYJILCOM PEATUBUCTCKON YaCTUIIbl. DHEPTHUS
TIOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJIOTMUYECKHE IPOIECChl: CIYTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIYJIbCa W HDHEPIHUM  PEIATHUBUCTCKUX dYacTull (TI0
dororpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IydeHHE (U3IydyeHHe aOCOIIOTHO YE€PHOTO Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JaBnenne cBera (B YacTHOCTHM, [aBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpaXkaromlyro moBepxHOcTh). OmbiTel I1. H.
JleGenena.

BomHoBbIe cBoMicTBa yactul. Bonnel ne bpound. lnvHa BoaHbl 1€ bpoiis u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Crneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUS HEONPEAETEHHOCTEN
I'eitzenbepra.

TexHu4YecKkre YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®otor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHemTHEro Gpotodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYHIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [nanka Ha ocHOBE uccienoBanus Gpororddexra.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pezepdopna.

[Toctynater bopa. U3ny4yenue u nornonieare (GOTOHOB MPHU MEPEXO/Ie aToMa
C OZIHOTO YPOBHS DHEPIUU HA IPYroi.



Bunsl ciektpoB. CeKTp ypOBHEN S3HEPTUUA aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4YeHHE cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEHCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, 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 sapa. U3orormsl.

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. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifpe. Snepubie cuibl. [led ekt maccsl sapa.

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

Metonbl perucTpanuy U UCCIEA0BAHUS 3JIEMEHTAPHBIX YaCTHLI.

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 u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBAa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, KaMmepa
Bunbcona, spaepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHasi OomoOa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue TpekoB yacTuil (1o TOTOBBIM (poTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMeHHMMOCTh 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» IJI 3BE3] TJIABHOM MOCJIEA0BATEIbHOCTH. BHYTpEHHEE CTpOEHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE31. DTanbl )KU3HHU 3BE3I.

Mneunbii Ilyte — Hama [amaktuka. Ilomoxenne n asuxkenue ConHia B
lNanmaktrke. Tunel ranaktuk. Pagnoranaktuky u xkBa3zapbl. UEpHbIE IBIPBI B AApax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanve raimakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM IJIA30M C MCIIOJIb30BAHUEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeTIeHUs TTOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CEBEpHOro MOJYyIIApHUS U SpPKUE
3BE3/bI.

Habntonenuss B Teneckon JlyHBI, IUIaHET, TYMaHHOCTEHW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTUKYM.

CrocoOb1 m3Mepenns (pU3NIECKUX BEITUYHH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX UM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazluenax  «YUYEHHYECKMH  HKCHEPHUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucremMaTu3alus CoAepkKaHUsl pa3lieNoB Kypca «MexaHukay,
«MonekynspHas Qu3ruka U TepMOAUHAMUKA», «DJNEeKTpoauHaMuKkay, «Konedanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIUCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3MUECKONW TEOPUHU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA C YYETOM COJIEPKATEINbHBIX MEKIIPEAMETHBIX CBA3€H C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIOICHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuka: penieHUE CHUCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 37€MEHTApHBIX (QyHKUMNA. [Ipu3Haku NOMOOMS TPEYroJIbHHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIKEHUS B JKMBOW MNPHUPONE, SKOJIOTMYECKHE PHUCKH MPHU IPOU3BOICTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SIBICHUS B KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsL CTPYKTYpa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaTbHBIN
aHaJIu3.

I'eocpaghun: marHuTHblE TONIOCA 3€MJIM, 3aJI€KA MArHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANeKTpoJBUTaTENNb SIKOOU, TeHepaTop MEPEMEHHOI'0 TOKAa, WHIYKIMOHHAsS Ieyb,
JIMHUM 3JIEKTpOIepeaay, NEKTPOABUraTeNlb, paaap, paluonpuEMHUK, TEIEBU30p,
antenHa, TtenepoH, CBY-meub, yabTpa3ByKoBas IUMAarHOCTHUKAa B TEXHUKE,



HpOGKHHOHHBIﬁ arrIapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTapeﬂ, CIIYTHUKOBEIC
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 Ppe3yJibTaTbl OCBOCHHUA ydeOHOro mnpeamera «Dusnkay
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJMIUOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIecTBa, pacUIMpEHUE >KU3HEHHOIO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3MLIMU  OOy4aromierocss  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOro OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYEIIOBEUECKUMX TI'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKAAHCKOIO
oOmiecTBa, y4acTBOBaTh B CAMOYIpPaBJIEHMHM B 0Opa30BaTelIbHOU
OpraHu3anuu;

e YMEHHME B3aUMOJICHCTBOBATh C  COUMAIBHBIMM  WHCTHUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e c(opmMupoBaHHOCTH POCCHICKOMN IpaXX 1aHCKOMN UJIEHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAAapPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
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 MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOIO;

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

3CTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIET0 PU3NIECKOMN HAyKe.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IMYHbIM cdepaM NpodecCHoHaTbHON eITeIbHOCTH, B TOM
9HCIie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U pean30BbhIBaTh COOCTBEHHbBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
001acTy (U3UKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCMuTanud:

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

IUIAHUPOBAHUE M OCYIIECTBIIEHUE JICMCTBUUM B OKPYXXAKOIIEW cpene 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 pa3BUTHS (U3UUECKON HAYKH;

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

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHBIE YUeOHbIE 1eliCTBHS
Ba3oBble Jjorunueckue JelcTBUA:

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

OTIPEACNATh IENN ASATEIBHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPHUH KX
JOCTIKCHUS,

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYHMs] B paccMaTpUBaeMbIX
(bU3HUECKUX SIBICHUSX;

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

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIETISIM, OTICHUBATh PUCKHU MOCIIEICTBUN e TEIHLHOCTH;
KOOPJIMHUPOBATh ¥ BBIMOJTHATH PA0OTy B  YCIOBHSX PEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

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 JIEATE€IBHOCTH IO TMOJYYEHHIO HOBOI'O 3HAaHHS, €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,
BBIIBUIaTh TUIOTE3y €€ pEeUIeHUs, HaXOAWTh AapryMEHThl UL
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 YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBaTH COOCTBEHHBIE 3aJaul B 00pa30BaTEbHOU
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 NPEIMETHBIX 00J1acTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJIQ/ICTh HaBBIKAMHU TOMy4YeHUS WHGOpMaIuu (U3HUECKOTO CONEpIKaHUs
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH IOWCK,
aHaJIN3, CHUCTEMATH3AIMI0 W WHTEPHpPETani0 WHOOPMAIUU Pa3TAIHBIX
BHJIOB ¥ ()OPM TIPEICTABIICHMUS;

OlIEHUBATh JOCTOBEPHOCTHh MH(OPMAIINK;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B  PEUNICHUW KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpPTaHM3AIMOHHBIX 3a/ad C COONMIOJIEHUEM TpeOOBaHUI DPTrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, PECypCcOCOEpEe)KEHUs, TPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

CO3/aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHMS B PAa3IHYHBIX (PopmaTax c
yuéTOM Ha3HaYeHWs WHGOpMAlMd M IICJIEBOM ayJWTOpUHU, BBIOMpAs
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3AIINH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIIECTBJISITh  OOIIIECHWE Ha ypokax (U3MKU U BO BHEYPOUYHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHGIMKTHBIX CHUTyalliii HW CMATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

MIOHMMAaThb W  HWCHOOJIb30BaTh  IIPEUMYIIECTBA  KOMaHIHOM  H
WHAUBUIYaTbHON pabOThI;

BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEHCTBHUM ¢ y4ETOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTH U
KOOPAMHHUPOBATh JICMCTBUS MO €€ JOCTUKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYAaCTHHKAa KOMAaHAbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHUBATh WAEU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE MOBEACHUE B Pa3IUYHBIX
CUTyallusiXx, TMpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBbITh
VHUIMATUBHBIM.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSATENBHO  OCYUIECTBJISITH MO3HABATEIIBHYIO  JIESITEIBHOCTh B
o0nacTl (U3MKU U AaCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTABUTh H
(dbopMyIHpOBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSATENBHO COCTABIATH IJIAH PEIMIEHUS] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBIMOJIHEHUS! MPAKTHUYECKON pabOThl ¢ YYETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

paclupsiTh ~ paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHNH;

JieNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 34 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIHUIMH B 00JIaCTH
(GU3KMKHU, TOCTOSHHO TOBBIIIATh CBOM 00Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIETSIM;

BJIaJICTh HAaBBIKAMHM II03HABATCIIBHOM peQUIeKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHHUI;

HCIIOB30BaTh MNPUEMBI pedIeKCUU I8 OIEHKH CHUTYyalluh, BBhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELIEHUS I10 HX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APTrYMEHTHI APYIUX [PU aAHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MPUHUMATH CeOsl, TOHMUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTBl JIPYTHX [PU aHAJIWU3€ PE3YJIbTaTOB
JICSITEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIMX HA OLIUOKHU.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMAaTh  CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupOBaHUs, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATBFHBIM HU3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTHKCHHIO TSN
U yCIIeXy, ONTUMHU3M, HHAIIMATHBHOCTh, YMCHHUE JCHCTBOBATh, UCXOSI U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHWMATh  AIMOIIMOHAIHLHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTpAUBAThH
OTHONICHUS C JAPYTHUMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspematb KOHQIUKTHI.

IMPEAMETHBIE PE3VYJIbTATHI



K konmy oOydenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

MMOHUMATh POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMATIbHOM M 3THYECKON cdepax JesTeIbHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHHE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU W
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(bopMHUpPOBAaHUHU MPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYEeCKuX Tel U
IIPOIICCCOB  (SBJICHWI): HWHEpIIMAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TENO, MaTepuajbHasi TOUYKA, PABHOYCKOPEHHOE JIBUYKECHUE,
CBOOOJIHOE TMajeHue, abCoMOTHO yhpyras naedopmarusi, aOCOIIOTHO
yrapyroe v abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIEITH T'a3a, KUIAKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOI0) Tela, UACAIbHBIM a3, TOYEUHBIN 3apsl,
OJTHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

pasznuyarh ycloBUsA (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSACHITH MEXAaHMUECKHE TMPOLECChl U SBICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (OpPMYIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbI HBIOTOHA, MPUHIMII OTHOCUTEIBHOCTH [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHHUYECKOMN
OHEPTUH, CBS3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYEeCKOW SHEpruw,
yCJIOBUSL paBHOBeCUs] TBEPJAOro Tela), MOpU ITOM HCIOIB30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anusnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HWMITYJIbCA U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe TmoOJokeHUsT MKT u 3akoHBI MONEKYISIpHOM (QU3NKU U
TepMOAMHAMUKN (CBSA3b JIABJEHUS UJCAIBHOIO Ta3a CcoO CpeaHew
KMHETHUYECKOW SHEPrHed TEIUIOBOTrO JBHKEHHS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryer TEIUIOBOI'O JIBMKEHMS €ro YaCTHL, CBS3b JABJICHUS HUJICATBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Kmnaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKH, 3aKOH



COXPaHEHHS PHEPTUH B TEIUIOBBIX MPOIECCax), MPU ITOM HCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

aHAIU3UPOBATh U  OOBSCHATH JJEKTPUUECKUE SIBJICHUSA, MCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOT O 3apsaa, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO II0JIs1, MPUHUHWI CYNEPHO3ULUN DIECKTPUUECKUX
MOJIEN, MPHU ITOM YKasblBasg YyCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKA BAXHBIC COOTHOIICHMS: 3aKOHBI OMa i y4yacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

ONMUCHIBaTh (PU3NYECKUE TPOILECChl W SIBJICHUS, HWCIOIb3YysSl BEIUYUHBI:
MEpEMELLEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CUIIbI, LHEHTPOCTPEMUTEIHLHOE
YCKOpE€HHUE, CWJIA TSHKECTH, CHIIA YNPYTOCTH, CUJa TPEHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
SHEpPrusi HIEaJbHOIO0 OJHOATOMHOIO rasa, paboTa HACaTbHOrO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE T0JIE, HANPSIKEHHOCTD JIEKTPUUYECKOTO MO,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JHDJIEKTPUKE, NOTEHIMAT DJIEKTPOCTATHYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, JJIEKTPOABWKYLas CHja, CWIa  TOKa,
HalpsHDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAss €EMKOCTh IUIIOCKOTO
KOHJICHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA INEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOCHHOCTM  TPOTEKaHUs  (PU3WYECKUX  SBIICHUN:
MEXaHUYECKOE JBIKEHUE, TEIUIOBOE JBM)KEHHE YAaCTHUI[ BEUIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, nuddy3usi, ucnapeHue,
KUIIEHUE U KOHIEHCAIIMs, TUIaBJICHUE U KpUCTAIUIN3alusl, HAIPABIEHHOCTh
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

MIPOBOJUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMUUHBI OT
Jpyrol €  HCHOJIb30BAHMEM  NPSMBIX  U3MEPEHUH, NpPU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (DUKCHUPOBATh pPE3YyIbTaThl MOIYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



a0COJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOIBI MO pe3yJibTaTaM
UCCIIEOBAHNS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBHIOMpaTh ONTHUMAIbHBIN METOJI M3MEPEHUs, OIICHUBATH AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYyYEHHbIE PEe3YyJbTaThl U JI€JaTh BBIBOJ O CTATyCE MNPEITIOKEHHOMN
TUIIOTE3HI;

coOroIaTh TpaBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTAa, TMpakTHKymMa ©  yd4eOHo-
HCCIIEN0BATEIBCKOM M IPOEKTHOM JEITEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemiaTth pacy€THBIE 3aJayd C SIBHO 3aJaHHOW W HEIBHO 3aJaHHOU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mojenu, OTBeYaroueld TpeOOBaHUSIM 3a/lauH,
OpUMEHATh  (OpPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nuecKux TEOpUW MpPU MCIHOJIB30BAHUU MATEMATHUYECKUX METO/I0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl W KOPPEKTHUPOBATH METOMABl PEIICHUs C
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

pemath KayeCTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHUS 3HaHUW U3
Pa3HBIX pa3JeNoB Kypca (PU3MKH, a TAKKE UHTErPALMU 3HAHUN U3 JIPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKIEHUM C ONOPOM HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOb30BaTh TEOPETUUECKUE 3HAaHUS IS OOBACHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI U3MEPHUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

MPUBOJAUTH TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSACHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OI[EHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOJICTBEHHOM
NESTETHPHOCTH YEJNOBEKa, CBS3aHHOW C (PU3WYECKUMH TMpOIeccamMu, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUH, @ TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUMN
HAyKH M TEXHOJOTWM i JaJbHEHIIEro pa3BUTHUS YEJIOBEUYECKOTO
o0111ecTBa;



MPUMEHSATh Pa3uvHbIC CIIOCOOBI PabOThl ¢ MHpOPMANHMEH (PU3UIESCKOTO
COJICP)KaHHMSI C HCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JJIS TIOMCKA, TEepepadOTKu W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHONH MH(POPMAIIMH, CTPYKTYPUPOBAHKS W UHTEPIPETAINN
uH(pOpMAIUK, TOJYYECHHOM U3 PAa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

MIPOSIBIISATH OpraHU3aIMOHHbIE U MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ TPHOOPETeHHMs] HOBBIX 3HAHUW B TIpoliecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHKPOBATh PabOTy T'PYIIIbI, PAIMOHAIBHO PaCHpEIeIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJCKBATHO OIIEHWBATH BKJIAJ KaXKIOTO U3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

MIPOSIBJIATh MOTUBALIUIO K OyayIieil mpodecCuOHAIBHON JACSITEIIBHOCTH TI0
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

NOHUMAaTh poOidb (U3UKA B  SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AEsITEIbHOCTH YeI0BEKa, POJb U MECTO
GU3NKKN B COBPEMEHHOM HAYYHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
NPAKTUYECKON JIEATEIbHOCTM YEJIOBEKa W JAJbHEWIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE ONUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSACHUTEIBLHON W TPOTHOCTUYECKOW (GyHKIMH (UUYECKOM TEOpUU —
ANEKTPOJUHAMUKH, CIIELHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuku, poab (uznuecKoil Teopur B (HOPMUPOBAHUU MPEICTABICHUI O
(bu3nueckoil KapTUHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B 00IIEM
pALlYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiell (u3Mueckux Ten H
IPOLIECCOB  (SABJIICHUI): OJHOPOAHOE DJIEKTPUYECKOE M OJHOPOIHOE
MarHUTHOE TOJIs, TApPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUYECKUI MasITHUK,
UJCaNbHBIA MPY>KUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJIbHbBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JTMH3a, MOJIENel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEJIHN CBETA;

pasznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH xapakTep (pyHIAaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOILIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAMHAMUKU U
CHE[MAJIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsaa, cwina Awmmnepa, cuna JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMH, mpaBwio Jlenma, cBsa3p  OJIC
CAaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM ILENU CO CKOPOCTBHIO
U3MEHEHUs]  CWIbl  TOKa,  IOCTYJATbl  CHELUAIbHOW  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dororddexra, mepBbpIi U BTOpoM mocTynarel  bopa, mpuHIHN
COOTHOILIEHHUS HeomnpenenéHHocTer ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YUCEN W DHEPrUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3YyS BEIUYHUHBI:
HANpPsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUAN 3JIEKTPOCTAaTUHIECKOT 0
NoJisl, Pa3HOCTh MOTEHIUAJOB, OJJIEKTPOABMKYILAS CHJIA, WHIYKUHUA
MarHuTHOT'O TIOJIsl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABIKYILAsA CUIa CAMOWHIYKLUWH, SHEPrusi MArHUTHOIO IOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, MOJHAS DSHEPrus,
DHEPrusi TOKOsI CBOOOJIHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

OOBSCHATH  OCOOEHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUN:
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, Judpakuus, JIUCIEpCHsi, TOJHOE BHYTpPEHHEE OTpakKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-usiaydeHue saep, (U3NYecKue MPHUHIMUIBI CIEKTPATbHOTO
aHaiM3a M paboThl J1a3epa;

OIpEACNATh HaIpaBiICHUE WHIAYKIMA MAarHUTHOTO TOJS MPOBOJHMKA C
TOKOM, crJibl AMmnepa u cuiibl JlopeHna;

CTPOUTH M300pakeHne, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIIOJATalOIINe aCTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3NHBIX CHCTEMAX, B MEXIAJIAKTUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOAUTh MCCIENIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, MpPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHUM, JellaThb  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAaHNS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMH, IMPU ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OLEHUBATH A0CONIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI 110 MPOBEPKE MPEMIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTATyce MPEaIOKEHHOU
TUIOTE3bL;

OIHMCHIBATh METOBI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
coOJiro1aTh paBujia OE30MacHOro Tpy/Ja MpU MPOBEASCHUU UCCIICIOBAHUI
B paMKax yde0HOro OSKCIHEpUMEHTa, NpPaKTUKymMa U  y4eOHO-
WCCIIEIOBATEIbCKOM M IPOEKTHOM [JEATEIBHOCTH C HCIIOIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOT0 000PYAOBAHUS;

pemare pacdy€THBIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKkol MOJAENbI0: Ha OCHOBAHWU AaHAJIM3a YCJIOBUS BbIOMpATh
¢usnyeckue MoOjeNnu, OTBEYalIllue TPEeOOBAHUAM 3aJauM, MPUMEHSTH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAaThl (PU3NYECKUX TEOPH
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOMBI PELICHUS C YUYETOM MOJYYEHHBIX
pE3YJIbTATOB;

pelaTth KadyecTBEHHbIE 3aJaud, TpeOyloluue NPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3/enoB Kypca (PU3UKH, a TAaK)KE MHTErpalui 3HAHUN U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJE€HUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JUIsI OOBSICHEHUS OCHOBHBIX
IPUHIMIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

IOPUBOAUTH TPUMEPHI BKJIAAAa POCCUHCKUX U 3apyOeKHbBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE NPOLECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESTEIbHOCTU 4YEJIOBEKAa, CBSA3aHHOM € (PU3MYECKMMM IpOLiecCaMu, C
HO3UIMM 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTAaBICHUI O palOHATIbHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PAa3yMHOM HCIIOIb30BAHUM JTOCTHIKEHUUN



HAyKW M TEXHOJOTMH JUId JaldbHEHIIero pa3BUTHS YEJIOBEUECKOIro
00111eCTBA;

NPUMEHSTh pa3IudHble CIOCOObl PaboThl ¢ MHpOpMaIHEH (U3UMUECKOrOo
COJAEPXKAHMUSI C HCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJIOTUHA, MPHU 3TOM MCIOJIB30BATh COBPEMEHHbIE MH(GOPMALIMOHHbIE
TEXHOJIOTMM JJIsi TOUCKa, MepepadOTKM W MpeAbsBICHUs Y4eOHOH u
HAyYHO-TIOMYJISIPHOM MH(OpMaLny, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHpOpMAIMU, TOTYYEHHOM M3 PA3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH  MOJy4YaeMyl0  HMH(GOpMAIUMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAaHUM, TaK M HA OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

MPOSBIIATH OpraHu3aliOHHbIE " MO3HABATENbHBIC YMEHHUS
CaMOCTOATEIBHOIO  IPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBITNIOJTHEHUS IPOEKTHBIX U yU€OHO-UCCIIE0BATENBCKUX padoT;

paboTaTh B TIpyHIe€ C HCIOJIHEHUEM pPa3IUYHbIX COLMAIBHBIX PpOJEH,
IUTAHUPOBATh PabOTy TPYIIbI, pAMOHAIBHO PaCHpPENENsaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalUAX, aJICKBaTHO OLIEHUMBATh BKJIAJ KaXk0ro W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyaymed npohecCuOHaNbHOW AESTENbHOCTH O
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



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 MOJIEKYJIIPHOKMHETUYECKON 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 DJeMeHThI aCTPOHOMUHU U aCTPOPUUKI 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, IPUOOPETEHHOTO NPH
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

KoanuyecTBo 4acos

Bcero

KonTtpoabHble
padoThI

IIpakTH4eckue
padoThI

Jlara
H3Y4eHH S

dwusuka — pyHIaMEHTANIbHAS HAyKa O MPUPOJIE

Hay‘-IHLIfI METOJA MMO3HAHUA U MCTOAbI
HCCICAO0BAaHUA (bI/IBI/I‘IeCKI/IX SIBIICHUI

DKCHEepUMEHT U TeOpHsl B IPOLIECCce TO3HAHUS
npupozsl. Habmonenre u sKCepiuMeHT B
¢busnke

CrniocoOsl u3mMepenus: GU3NYECKUX BEIMYUH

AOCOII0THAs M OTHOCUTEIbHAS TOIPEITHOCTH
M3MEpEeHUH (PU3NIECKUX BEITMUNH

MonenupoBanue B ¢pusuke. Ponb u mecto
¢u3uku B JOPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MUPA, B TPAKTUYECKOU
eITeTEHOCTH JIFOJIEH

Mexannyeckoe auxenue. Cucrema oTcyera.
OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS.
[Ipsimast 1 oOpaTHas 3a7ja4 MEXaHUKHI

Paanyc-BekTop MatepuanbHON TOYKH, €TI0
MPOEKIMU HA OCU KoopauHaT. TpaekTopus.
[Tepememenue. Ckopocts. VX nmpoekuu Ha
OCH KOOpAUHAT

PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE.
I'padmueckoe onrcanne paBHOMEPHOTO




pr[MOJ’IHHGﬁHOFO JABMOKCHUA

CrnosxeHue nepeMelieHnii 1 CKOPOCTEH.

10
Pewenue 3anau
HepaBHomepHoe nBrxenre. MrHoBeHHas

11 cKopocTb. YckopeHnue. [Ipsmonuneiinoe
JBIDKEHUE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onmucanue NPSIMOTUHEHHOTO
JBUKEHUS C MOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe mazeHue. Y ckopeHue cBOOOHOTO

13 NaJieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BpEMEHH U UX Tpaduku

14 JIBm>keHHe Tena, OpOIICHHOTO MO YTIIOM K
TOPU30HTY
KpuBonuneiinoe npuxenue. [[prxkeHue mo

15 OKPYKHOCTH. YTJIOBAs ¥ JUHEWHAS CKOPOCTb.
[Tepuon m yacrora. LleHTpOocTpeMUTENBHOE U
MOJIHOE YCKOPEHUE

16 Kontponbnas padora o teme "Kunematuka"
[lepBb1if 3ak0oH HeroTona. MHEpinanbHbie

17 cucTeMsbl orcuéra. [ IpuHIMI OTHOCUTENBHOCTH
lNanunes. HennepuumaneHble cUCTEMBI OTCUETA

18 Cuna. PaBHOnelicTBytOIast cuia. Bropoit
3akoH Herorona. Macca

19 Bs3anmopericteue ten. Tperuii 3akoH HeroTona

20 [Ipunuun cynepno3unuu cui. Pemenne 3agau
Ha MpUMEHEHHe 3aKoHOB HproTOHA

1 3aKOH BCEMUPHOIO TATOTEHUS.

OKBHUBaJIECHTHOCTD FpaBI/ITaHI/IOHHOﬁ n




WHEPTHOUM MacChl

Cuna TsKeCTH U yCKOPEHUE CBOOOIHOTO

22
naJIeHus
JIBm>keHre HEOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMUYecKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBu>keHHe B KHUJIKOCTHU M rasze ¢ y4ETOM CHIIbI
COIPOTHUBIICHUS CPE/IbI

26 Hasnenue. ' mapocratnueckoe AaBiICHHE.
Cuna Apxumena

97 AbcomtotHo TBepaoe Teno. [loctynarensHoe u
BpallaTeIbHOE ABMXKEHUE TBEPIOTO Tela

28 MoOMEHT CUJIbl OTHOCUTEIIEHO OCH BpPAILICHHUS.
[Ineyo cunbl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY

29 teny. LlenTp TsbkecTH Tena. Y cioBus
paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS

30 Pemrenue 3amau

31 Kontponbhas padota no teme "J{uHamuka.
Cratuka TBepaoro rena"
Nmitynbec MmaTepuanbHON TOYKH, CUCTEMBI

39 MaTepuaabHbIX Touek. LIeHTp Macc cuctembl
MaTepuagbHbIX ToueK. Teopema o JBUKEHUU
LIEHTpa Macc

33 Nmiynbe cumbl 1 M13BMEHEHUE UMITYIIbCA TeTa.

3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE




JIBIDKEHHUE

34

MoMeHT uMItysibca MaTEPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHUH MOMEHTA
HMITyJIbCA B LICHTPAJIbHBIX MOJIAX

35

Pemenue 3amau

36

Pabora cuiiel Ha MaIoM U HA KOHEYHOM
nepemetneHuu. ['paduueckoe npeacTaBieHue
paboThI cUJIbl. MOIIHOCTh CHITBI

37

Kunernueckas sueprus. Teopema 00
W3MEHEHNN KMHETUYECKOW SHEPIuu
MaTepUaIbHON TOUKH

38

39

[loTeHumanbHble U HETIOTEHIIUATIBHBIE CHUIIBIL.
[TorenmmansHas sHeprusi. Bropas
KOCMUYECKasi CKOPOCTb

TpeTbst KocMudeckasi cKopocTb. CBsi3b pabOTHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOH SHEPruH CUCTEMBI TeJl. 3aKOH
COXpPaHEHHsI MEXaHUYECKOH SHEPruH

40

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.
VYpaBHenue bepryiuu 175 uieabHOM
KUIKOCTU

41

Kontponbnas padota 1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHUKE"

42

PasButne npeacraBiaeHui 0 MpUPOJIE TEIUIOTHI.
Ocuosublie nonoxenuss MKT. {uddysus.
bpoyHoBCKO€E nBUKEHUE

43

CrtpoeHnue ra3000pa3HbIX, KHUJIKUX U TBEPIbIX
Ten. XapakTep JBWKECHUS W B3aUMOJCHCTBUS




YaCTHI] BEIIECTBA

Macca u pazmepbl MOJIEKYT (aTOMOB).

44
Konuuecto Bemectna. [loctosinnas ABoraapo

45 Tewmneparypa. Ternosoe paBHoBecue. Ilkana
Ilenbcus

46 Pemrenue 3amau

47 Wneanbuerii raz. 'a3oBbie 3aKOHEI

48 VYpaBuenue MenneneeBa-Knaneiipona.
Pemrenne 3agau

49 AbcoimoTHas Temriepatypa. 3akoH [lanpToHa

50 N3omporeccel B UealIbHOM ras3e ¢
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'paduueckoe npeacrapieHre U30MPOLIECCOB:
M30TEpMa, U30X0pa, n3odapa

52 OcnoBHoe ypaBaenue MKT

53 Pemtenue 3amau
CBs13b a0COTIOTHON TEMIIEPATYPHI

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKOM HEpruel noCTynaTeIbHOrO
TEIJIOBOT'O IBM)KEHUS €€ YaCTHUIl

55 O0600111eHNEe U cCUCTEMAaTU3ALM 3HAHUI 110
teme "OcHoBet MKT"

56 KonTponbaast padora o teme "OcunoBst MKT"
TepmonnHamMuueckasi cucteMa. 3a/laHue
BHEIIHUX ycaoBuit g TJI cuctemsl.

o7 BremHne u BHyTpeHHHE TapaMeTpBl.

[TapameTpsl T/] cuctembl Kak cpegHue
3HAYEHUsI BEJIMYMH, ONMCHIBAOIINX €€ HA




MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauasio TepMOAMHAMUKH.
CamonpousBonbHas penakcauus T/ cuctemsl
K TENJIOBOMY PaBHOBECHIO

59

Mopenb u1eanbHOro ra3a B TEpMOJINHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TON MOAEITH

60

VYpasHenue MenpeneeBa-Knaneiipona u
BBIPQKEHUE JIJIs1 BHYTPEHHEN YHEPTUU

61

Bripaxkenue 1isi BHyTpeHHeEH sHepruu
OJIHOATOMHOTO HJI€aJIbHOIO ra3a.
KBasucratuueckue u HeCTaTHUECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Beruucnenue paboTsl o rpaduky npouecca Ha
pV-auarpamme

63

Tennonepenaua Kak criocod N3MEHEHUS
BHyTpeHHel snepruu T/l cuctemsl 6e3
COBepILEHUs pabOThI

64

KonBekuus, TemIonpoBOJHOCTb, U3Ty4YEHHE

65

KomnyectBo Temorel. TenmnoéMKOCTE Tea.
VY enbHas U MOJISIpHAs TEIUIOEMKOCTH
BEIIIECTBA. Y IeJIbHAs TEIJI0Ta CrOPAHUs
TOILIVBA

66

Pacuér konmyecTBa TEMIOTHI IPH
TerIoneperaye

67

[Tonsitue 06 agnabdaTHoM mporiecce. [lepBrrii
3aKOH TEPMOIUHAMHUKHU

68

KonnuectBo TennoTel u paboTa Kak Mepbl




U3MEHEHUs BHYTpeHHeH sHepruun T[] cuctemsl

Bropoii 3ak0H TEpMOIMHAMUKY JJIS

69 PAaBHOBECHBIX 1 HEPAaBHOBECHBIX ITPOLIECCOB.
HeoOpaTuMocTs MpUPOIHBIX MPOIIECCOB

70 [TpunHtumne! neictBus TeroBbix MammH. KIT/T

71 Maxkcumansnoe 3Hauenue KII. [{ukn Kapuo

72 Pemienne 3amau
DKOJIOTHYECKHUE aCIEKTHI UCIIOIb30BaHUS

73 TEIJIOBBIX JABUTATENCH. TermioBoe 3arps3HeHUE
OKpY>Karolleu cpeabl

74 Pemenue 3amaq

75 O06o001IeHNE B CUCTEMATH3aIIMs 3HAHUH 110
teme "Tepmoaunamuka. TernaoBbie MaivuHb!"

76 KonTponbhas paborta o Teme
"TepmonuHamuka. TeraoBsie MAlIMHbB"
[TapooOpazoBanue u koHaeHcays. Vcnapenue

77 U KUIeHue. Y neiibHas TeIuioTa
nmapooOpa3oBaHUs
HacwIieHHbIC M HEHACHIIIICHHBIC MAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U
JaBJICHUS HACBHIIIICHHOTO Mapa OT

78 TEMITepaTyphl, KX HE3aBUCUMOCTh OT 00BhEMaA
HACBIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUSI OT IaBIICHUS B
JKUIKOCTH

79 BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh

80 Pemenue 3amau




TBépnoe teno. Kpucraminueckue u amopgpHbie

81 Tena. AHU30TPOIUS CBOKWCTB KPUCTAIIIIOB

82 [InaBiienue u kpuctamum3anus. Y qeabHast
TeruioTa masieHus. CyonuManus
Hedopmaruu TBEpOTrO Tena. PacTskeHue u

83 cxarue. Casur. Moayns FOHra. T[Ipenen
yIpyrux aedopmMaruii
TermoBoe paclIMpeHne )KUIKOCTEN U TBEPIBIX

84 TeJl. AHTApMOHU3M TETJIOBBIX KOJIeOaHuM
YacTHI] BELIECTBA

85 [Ipeobpa3oBanue sHEPTUU B Pa30BBIX
nepexojax

86 YpaBHeHuUe TEIJI0BOro OanaHca

87 Pemtenue 3amau
[ToBepxHOCTHOE HaTsKeHHE. KanviuispHbie

88 siBieHus. J[aBineHue noJ UCKpUBIEHHON
MOBEPXHOCTHIO )uaKocTu. Popmyna Jlamnaca
O060011eHrEe U cCUCTEMATU3ALM 3HAHUI 11O

89 TeMe "ArperaTHble COCTOSHUS BEIIESCTBA.
®dazoBble Iepexos”

90 KonrtponbHas pabota no teme "ArperatHbie
CcOCTOsIHMS BemlecTBa. Pa3oBbie MEPEXObl"
DnexTpu3anus Tel U €€ MposBICHUsI.

o1 DnekTpuyeckuii 3apsia. [[Ba Buna
3JEKTPUUECKUX 3apsaaoB. [IpoBoaHMKH,
TURIIEKTPUKU U TIOTYITPOBOAHUKHI

92 DJIeMEHTapHbBIN JIEKTPUUECKUM 3aps. 3aKOH

COXPAaHCHHUS SJICKTPUUICCKOTO 3apaaa




B3aumoneiictBue 3apsnoB. ToueuHble 3apsibl.

93 3akoH Kynona

94 Pemenue 3amau

95 Dnektpuueckoe nose. Ero geiictBue Ha
3JIEKTPUUYECKUE 3apsibl
Hanpspk€HHOCTD AIEKTPUYECKOTo MOJIsl.

9% [poOusii 3apsia. JInHUM HAPSHKEHHOCTH
ANeKTpUYecKOro nosist. OqHOpoIHOE
INEKTPUYECKOE T10JIE

97 [ToTeHIManbHOCTH 3JIEKTPOCTATUIECKOTO
noJig. Pa3HOCTh MOTEHIMAIOB U HaIIPsKEHNE
[loTenuumanbHas sHEprUs 3apsijaa B

98 3ieKkTpocTaTnueckom nojue. [lorenuman
3JIEKTPOCTATUYECKOr O TOJIS

99 CBs13b HANPSKEHHOCTH TIOJISI K PA3HOCTH
MIOTEHLIMAJIOB JUIsl 3JIEKTPOCTATHUECKOTO MO

100 [IpuHUUI Cynepno3uIUH 3JIEKTPUUECKUX
rnosieu

101 Pemrenue 3amau

102 [lone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOMN chepbl
[Tone paBHOMEPHO 3apsSKEHHOTO IO 0OBEMY

103 mrapa. [lone paBHOMEPHO 3apsKEHHOU
0ECKOHEYHOM TIIOCKOCTH

104 [IpoBOIHMKH B AIEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B

105 JIMDIEeKTPUKY U TIOJTYTIPOBOIHUKH B

OJICKTPOCTAaTUYCCKOM I10JIC




Konpaencarop. 91eKTpoEMKOCTh

106 KOHZICHCATOpa. DIEKTPOEMKOCTH TIOCKOTO
KOHJIeHCaTopa

107 [lapannenbHoe coeAMHEHNE KOHAEHCATOPOB

108 ITocnegoBaTenbHOE COEIUHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOT0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBrokeHue 3apsiKEHHON YaCTHUIIbI B
OJIHOPOJIHOM DJIEKTPUYECKOM T10JIe

112 Pemienne 3amau

113 O06o001IeHNE B CUCTEMATH3aIIMs 3HAHUH 110
Teme "DieKkTpudeckoe mnosie"

114 Kontponbnas padota o teme
"DnexkTpuueckoe mnoie"
Cwuia Toka. IlocTossHHBIN TOK. Y CI0BUSA

115 CYIIIECTBOBAHUS TTOCTOSTHHOT'O JIEKTPUUIECKOTO
TOKa

116 Wctounuku Toka. Hanpskenne u 3/1C

117 3akoH Oma JJist ydacTka Henu. DIEeKTPUIECKoe
COTIPOTHUBJICHUE
3aBHCHMOCTD COITPOTUBIICHUS OTHOPOTHOTO

118 MIPOBOJHUKA OT €ro JUIMHBI U IIJIOIIAIN
MOTIEPEYHOT0 CEYCHHUS

119 VY aeapHOE CONMPOTHRIICHUE BEIICCTRA.
Pemenue 3agau

120 [TocnenoBarensHoOE, MapaiebHOE,

CMCIIAHHOC COCAMHCHUC MTPOBOAHNUKOB




Pacuét pa3BeTBIEHHBIX 2JIEKTPUUECKHUX LETeH.

121 [Tpasuna Kupxrodga 1

122 Pemienne 3agau 1

123 PaGora snexTpudeckoro Toka. 3akoH Jxoyns 1
—Jlenma

124 Pemenne 3amau 1

15 MOIHOCTB 21EKTPUIECKOro ToKa. TeruioBas 1
MOIIHOCTb, BBIJIETIsieMasi Ha PEe3UCTOpe

126 Pemenue 3amau 1

127 O/1C u BHyTpeHHEE CONPOTUBIICHNE 1
HCTOYHHKA TOKA

128 3axon OMa A1 TOJTHOM (3aMKHYTOM) 1
BJIEKTPUYECKOMN LIETIH

129 Pemienue 3amau 1

130 MOIIHOCTh HCTOYHHUKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 Konnencarop B 11enu mOCTOSTHHOTO TOKA 1

133 Pemenue 3amau 1

134 Pemenne 3aga4 mo teme "IlocTOSHHBIN 1
3JIEKTPUYECKUM TOK"

135 Pemenne 3ama4g no teme "llocTostHHBIH 1
AJIEKTPUIECKUNA TOK"

136 Pemenne 3agau mo teme "IlocTOSHHBIN 1
INEKTPUYECKUH TOK"

137 O0001eHre U cUCTEMAaTU3ALM 3HAHUI 110 1
teme "[1oCTOSHHBIN ANEeKTpUYeCKuil TOK"

138 Konrponsnas padora no teme "[locTostHHBIIH 1




3JIEKTPUYECKUM TOK"

139

DnexTpuyueckas MpoBOAUMOCTD Pa3InYHBIX
BELLECTB. DJIEKTPUUYECKUI TOK B METaJIax.
CBepxnpoBOIUMOCTb

140

DNEKTPUUECKUA TOK B paCTBOpPAX M paciiiaBax
AJIEKTPOJIUTOB. 3aKoHBI Dapaaest s
ANEKTPOJIN3A

141

DneKTpUuuYecKuil Tok B razax. [Inmazma

142

DJIEKTpUYECKUH TOK B BakyyMe. BakyymHbIe
PUOOPHI

143

DNEKTPUUECKUN TOK B MOIYIPOBOAHUKAX

144

[TonynpoBoIHUKOBBIE TPHOOPEI

145

®u3n4ecKuil mpakTuKyM 1o teme "M3ydyenue
HEPAaBHOMEPHOTO JABMKEHUS C TIETBIO
oTpeJIeNICHUsI MTHOBEHHOM cKkopocTu"

146

dusnyeckuil npakTukym mno teme "M3mepenue
CWJIBI TOKA U HAaNPSKEHUS B LIETIH
IIOCTOSIHHOT'O TOKA ITPY ITOMOIIY aHAJIOTOBBIX U
UU(POBBIX U3MEPUTENTBHBIX TPHOOPOB"

147

@usnueckuil npakTukym mno teme "M3mepenue
YCKOpEHUS IPU IPSIMOIMHENHOM
PaBHOYCKOPEHHOM JBM>KEHUH [0 HAKJIOHHOM
miockocTy"

148

®usnueckuil npakTukym mno teme "M3mepenue
yCKOpeHUs: CBOOOHOTO najeHus"

149

dusznyeckuil mpakTuKyM 1o teme "M3mepenue
PaBHOJICHCTBYIONICH CUJIBI IPH IBUKEHUU
OpycKa 1Mo HaKJIOHHOM ITIOCKOCTH" UK




"IIpoBepka runoTe3sbl 0 HE3aBUCUMOCTHU
BpPEMEHHU JIBH)KEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PAaCCTOSIHUE OT €ro
macchl”

150

®uznueckuil npakTUKym no treme "M3yuenue
JIBYDKEHUS TeJa M0 OKPYKHOCTH C MTOCTOSIHHOM
10 MOJIYJTFO CKOPOCThIO"

151

@uU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIUX B NIPYKUHE U PE3UHOBOM
obpase, ot ux nedopmanun”

152

®usnueckuil npakTukym 1o teme "M3mepenue
KO3 pUIMEeHTa TPEHUS 0 BEJIMYMHE YTIIOBOTO
k03 durmenta 3aBucumoct Frp(N)"

153

@u3nYECKUil NPAKTUKYM IO TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEP/IOTO TEJIa, UMEIOIIETO OCh BpALLECHUS"

154

®uznueckuil npakTukyM no reme "M3mepenue
UMIYyJIbCa TeJia 0 TOPMO3HOMY ITyTH"

155

®usnueckuil npakTukym no teme "M3ydyenue
M30TEPMHUYECKOTO Iporecca (PeKOMEHI0BAaHO
ucnoib3oBaHue nuppoBoit 1adbopatopun)" uiu
"M3y4yeHne n30XO0pHOro mpoiecca'’ uiu
"N3yuenne nzobapHoOTO mpoiecca’ win
"[IpoBepka ypaBHEHHUS COCTOSHUA"

156

dusnueckuil npakTukym mno teme "M3mepenue
yEJIbHON TeMI0EMKOCTH"

157

®u3nyeckuil mpakTuKyM 1o teme "M3yuenue




3aKOHOMEPHOCTEHN UCTIApECHUS KUIKOCTEH"

@U3HYECKUI NPAKTUKYM 110 TEME
158 "HaburoieHre npeBpamieHust SHEPTruu
3apsKEHHOT0 KOHJIEHCATOPa B YHEPTHUIO

M3IIy4eHHs cBeroauoaa”

@u3nYeCKUil NPaKTUKYM 110 TEME
159 "HccnenoBanue cMEIIaHHOTO COETMHEHUS
pe3ucTopos"

160 Du3HYeCKUil IPAKTUKYM 110 TEME
"HaGmonenue snexrponuza’

Peseprubiil ypok. O60011eHuE U
161 CHUCTEMATU3ALIMS 3HAHUN 10 TEME
"Kunematnka"

PeseprubIil ypok. O6001IeHNE 1
cHcTeMaTH3alus 3HaHui 1mo teme "Jlnnamuka"

162

PesepBHeiit ypok. O000IICHHE U
163 cucTeMaTu3anus 3HaHui mo teme "CraTuka
TBEepaoro Tena"

Peseprusriil ypok. O6001eHue u
164 cHUCTEeMaTU3allis 3HaAHUH 10 TeMe "3aKOHbI
COXPaHEHHUs B MEXaHHKe"

PesepBurlit ypok. O60011eHNE U
165 cuctemaTusanys 3HaHui no reme "OCHOBBI
MOJICKYJIIPHOKMHETHUECKON Teopuu”

PesepBHelit ypok. O6001ICHNE U
166 cucTeMAaTU3aIMs 3HAHUH 10 TEME
"Tepmonunamuka. TernaoBbie MallIuHbI"

167 PesepBHblit ypok. O600611eH1E U




CUCTEMAaTHU3alMsl 3HAaHUM 110 TEME
"ArperatHble COCTOAHMS BenlecTBa. Pa3oBbie
nepexopr"

168

PesepBHelit ypok. O6001ICHHE U
CHUCTEMaTH3allHs 3HAHUH 110 TeMe
"Onexkrpuueckoe nose"

169

PesepBHeIil ypok. O000IICHHE U
cUCTeMaTHU3alMsl 3HaHUM 110 TeMe
"IIoCTOSIHHBIN INEKTPUYECKUHN TOK"

170

Peseprubriii ypok. O6001eHue
cucreMartusaius 3HaHui mo teme "Toku B
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

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 TosieH. JInnuu
MarHuTHON MHIYKIIUH

MarnuTHO€ 1noJje IPOBOJHUKA C TOKOM.
OmneiT OpcTena

Cuna Amrniepa, €€ HanpaBJiIE€HUE U MOJYJIb

Pemrenue 3agag

IIpumeneHne 3akoHa Ammepa.
DJeKTpou3MepHUTEIbHbIE TPUOOPHI

Cuna JlopeHiia, e€ HanpaBJI€HHE 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 3agay mo teMme "MarautHoe mone"

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 anextpuueckoe noie. Toku Pyko

19 OJIC MHAYKIIMY B JIBUKYIIUXCS
MTPOBOTHHKAX

20 Pemenue 3agau

21 [TpaBuno Jlenna

29 NunyktuBHOCTE. KaTtynika HHIYKTHBHOCTH
B IICIIM IIOCTOSSHHOI'O TOKA

23 SBnenue camounaykuu. I/C
CaMOMHYKIIHH

24 DHeprusi MAarHUTHOTO TIOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE MOJIe

25 Pemenue 3agau

26 O0001IeHre U cUcTEMATH3allHs 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

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 Kosie0aHUi U3 UX SHEPreTHIECKOrO U
KMHEMAaTUYEeCKOTO OMUCAHUS

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

32 MareMatruueckoro masitHuka. [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 "Mexanuueckue 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 HHIyKTUBHOCTH B IIENTU
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

47 Pemenne 3anau
WneanbHblif TpancpopmaTop.

48 [TpousBoACTBO, Mepeaya 1 MOTpeOICHHE
ANEKTPUYECKOI SHEPTrUn
DKOJIOTUYECKUE PUCKHU TIPH TIPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa nucnonb30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOM KU3HH

50 Pemenue 3amay

ol Pemenne 3anau

52 O0600611eHre U cUCTeMaTH3alus 3HAHUN 0
TeMe "DJIeKTpoMarHuTHbIC KojieOaHus"

53 Mexanndeckne BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKHUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTePUCTUKH 3BYKa

56 WNndpas3Byk u yiaprpassyk. 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 BOJIH 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.
CrnoxHblit cocTaB 6enoro ceta. Lpet




JIunzpl. @OKyCHOE pacCTOSIHUE 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 I'na3 kak onrtuyeckas cuctema

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 M1 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 OTHOCUTEIILHOCTH

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

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

o1 DHeprus ¥ UMIYIbC 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. IInanka 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 CooTHolIEHUs HEOTIPEAECIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amad

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

107 CTQO", "KopryckynsipHO-BOJTHOBOM
nyanuzm"

108 OnbITHI 110 UCCIEAOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas mozaens atoma Pesepdopaa

109 [Toctymnater bopa

110 Buns! cnextpos. CrieKTp ypOBHEHN 3HEpruu
aToMa BOJI0poJa

111 CrioHTaHHOE ¥ BBIHYKICHHOE U3ITyYeHHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eitzen6epra-

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

114 MOHM3UPYIOLIET0 U3iIydeHus. Biusnue
PaAMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI.
Jo3umerpus
DHeprus CBI3U HYKJIOHOB B sifipe. S nepHble

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
B3aUMOJICMCTBHS. 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. 3HadeHue
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. Comnnne. Congeunas
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 ABIPHI B sApax ralaKTUK

127

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

128

MacmtaOnas ctpykrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie npo6iieMbl aCTPOHOMUUT

130

@U3HYECKUI NPAKTUKYM 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 cuinbl Amniepa" wim "M3yuenue
3aBUCUMOCTH CUJIBI AMIIepa OT CHJIbI TOKA"
i "OnpeeneHne MarHuTHOW WHIYKITUU
Ha OCHOBE U3MEepeHMs cuibl Amnepa”

132

DU3NYECKUI TPAKTUKYM I10 TEME
"HccienoBaHue ABICHUS




3JIEKTPOMATHUTHON MHAYKIIUK" WU
"Onpenenenne MHAYKIIMA BUXPEBOTO
MarduTHOTO I10JIst"

133

OU3UYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBI€HUA CAMOUHIYKIUU"
nnu "COopka MOJEIH JIEKTPOMArHUTHOTO
reHepartopa"

134

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

135

@U3NYECKUI IPAKTUKYM I10 TEME
"ITpeoOpa3oBaHue 3HEPTUH B IPY>KUHHOM
MasiTHUKE"

136

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

137

@U3NYECKUI IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3BYKOBOW BOJIHBI"

138

OU3NYECKUI TPAKTUKYM T10 TEME
"M3Mmepenue nmokazareiis npesioMICHUs
crexna" win "l[lonydyenue n3odpakeHus B
CUCTEME U3 INIOCKOTO 3€pKajla U JIUH3bI"

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

@U3HYECKUI 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" win "HaOnroieHus B TeIIeCKOI
JlyHbI, IUIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKoIIeHui"

146

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

147

O06o0muIeHre U cucTeMaTU3alusl 3HAHUH.
Ponb 1 MecTO U3UKU M ACTPOHOMUH 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-
HAyYHBIX MPEJCTABICHUN O IPUPOE

149

O0001IeHNE U CUCTEMATHU3ALM 3HAHUH 110
Teme "Kunematuka"

150

O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "Kunematuka"

151

O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
teme "/lunamuka"

152

O00011IeHNE U cUCTEMATH3AIHs 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 "I10CTOSHHBIN IEeKTPUIECKUI 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. O6001eHIE 1
cUCTeMaTH3alMs 3HaHUH 10 TeMe
"MexaHUYECKUE U 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

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

166

PesepBHeIit ypok. O000IICHHE U
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
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






		2025-09-30T20:28:49+0300
	Бакумова Елена Владимировна




