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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusuke Ha ypOBHE cpeaHero ofmero oOpa3oBaHUS
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 KoHmenun
npenojaBaHus yueOHoro npenMera «dusuka» B 00pa30oBaTEbHBIX OPTaHU3ALUAX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrPaMMBbl.

[Iporpamma no ¢usuke onpenensier o0sA3aTeIbHOE NPEIMETHOE COJIEpKaHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U pa3elioB
y4eOHOro mpeaMera ¢ y4€ToOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mno ¢usuke na€r mNpeacTaBiIE€HUE O LENAX, COJEpKaHUH, OOuIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTUA OOYYAIOIIMXCS CpEACTBAMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuyenne kypca (u3MKKA yriayOnEHHOrO YpOBHSI IO3BOJISIET PEATN30BATh
3a/1a4yu MPOQECCUOHATILHON OpHEHTAIK, HAIpPaBICHO HA CO3/JaHHME YCIIOBUU IS
MPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEHM KaKIbIM
OOy4JaromIMMcsi, KOTOpbIE HEOOXOIMMBI IS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O00pa3oBaHUS MO Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U WHKEHEPHBIM CIEIHATIBHOCTSIM.

B nporpamme 1o ¢usMke omnpenensioTcs IUIaHUPYEMbIEe pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIC,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy TI0 (uU3MKE HA YpOBHE CpEAHEro o0mero oOpa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBISIETCS] CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/.

[Iporpamma no pu3uke BKIIOYAET:

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

cozepkaHue yueoHoro npeamera «duszmnka» no rogaM 00y4eHusl.

[Iporpamma mo ¢u3MKEe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCIIOJIb30BaHa YUUTESIMU (DU3HUKH ISl COCTABIIEHUSI CBOMX PA0OUYUX MPOTPaAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBACT TBOPUECKYIO HHHUIIMATHBY YUYUTEIICH U
NPEAOCTABISET BO3MOXHOCTH IS peaju3alliid  Pa3lIMyHbIX METOJAMYECKUX
MOAXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha YriayOJEHHOM YpOBHE IIPU YCJIOBUHU
coxpaHeHus1 00s3aTENbHON YaCTH COJIEP KaHMs Kypca.



dusnka Kak Hayka O HaumOosiee OONIMX 3aKOHAaX IMPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA 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,
buzndeckorr reorpadueld M acTpoHoMHeH. lcmonb3oBaHWE U AKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJy4eHHUsI HOBBIX MaTEpHAJOB C 3aJaHHBIMU CBoMcTBamu. M3ydeHue
¢u3MKU BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa 00ydYaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHITh HayYHBIN
METO/I TTO3HAHUSI TIPU BHITIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBy Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero o0pa3zoBaHus MOJI0KEH
pAI uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBHMM C HEM KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

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

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraet MCIOJb30BAHUE
T'yMaHUTAPHOTO MOTEHIHATIA (PU3NYECKON HAayKH, OCMBICICHHE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yriyoa€HHOTO ypOBHS
IpeAnoiaraeT 3HaKOMCTBO C ITUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMUYECKUX
NPWIOKEHUN W3YYEHHBIX TE€OpHl M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHHS JJIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a TakkKe OOCYXICHHS
po0JIeM palioOHAIBLHOTO MPUPOAOTIOIL30BAHUS U SKOJIOTHYECKONU 0€30M1acHOCTH.

OcBoeHue coJiepKaHus MPOrpaMMbl 10 PU3UKE JOJKHO OBITH MMOCTPOEHO HA
NPUHIMIIAX CUCTEMHO-AEATEIHbHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUX
PUHIIMIIOB 0a3UPyeTCsl HA UCTIOIB30BAHUM CAMOCTOSATEIBLHOTO DKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoIero ¢akropa ydeOHoro mporecca. Jns yrayOnéaHOro
YpOBHSI — OTO CHCTEMa CaMOCTOATEIBHOTO YYEHHUECKOTO JKCIEPUMEHTA,



BKJTIOYAIONIETO (DPOHTANIbHBIE YYCHHMYECKHE OMNBITHI MPH HW3YYCHUH HOBOTO
MaTepuaa, JaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzauuu (u3MUeckoro mnpakTukyma. B mepBom ciydae
OpakTUKyM npoBoautcs b0 B koHUe 10 u 11 kmaccos, 1ubo mociie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
OpOBOAATCA B Ipoliecce u3yudeHus paszzgena (temsl). [Ipu stom mox paboramu
NPAKTUKYMa MOHUMAETCSI CAMOCTOSITEIbHOE HCCIEN0BAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa 0€3 MOoIaroBoi HHCTPYKIIUH.

B mporpamme mno (¢usumke cucreMa Y4EHMUYECKOTrO HKCIEPUMEHTa,
7a00paTOpHBIX padOT M MPAaKTUKyMa NPEICTaBlI€HA €IWHBIM IepedHeM. Brioop
TEMATHKU JJI1 STUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAaHUA W oOcHamleHusi kabuHera ¢usuku. Ilpum sTomM obOecneunBaeTcs
OBNIAZICHHE OOYYalOIMIMMHCS YMEHHUSIMU MPOBOAUTH TMpPSIMbIE M KOCBEHHBIE
U3MEPEHHUsSI, UCCIECTOBAHMS 3aBUCUMOCTEH (M3NYECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHME YyAENSETCS PEUICHUIO PAacUETHBIX M KadeCTBEHHBIX
3amad. Ilpu 3TOM U1l pacyETHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCA 3a/1a4d C SBHO
3aJIaHHOM W HESBHO 3aJIaHHOW (PU3UUYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAaHUM W3 Pa3HBIX pa3aenoB. /(s kayecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIIAIOTCS 3aJaHusi Ha OOBSACHEHHE/NPENCKAa3aHUE MPOTEKAHMS
(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 MarepuaabHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YPOBHS Ha YPOBHE CpeHEro o01ero o0pa3oBaHus JOHKEH U3Y4aThCsl B YCIOBUSAX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKH JODKHO OBITH HE0OXOAMMOE
nabopaTopHoe O0OpYyIOBaHHE [JIsl BBIMOJIHEHUS YKa3aHHBIX B Mporpamme Io
(u3MKe YYEHMYECKUX OMNBITOB, JAOOPATOPHBIX pabOT M pabOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMOHCTpalnoHHOe 00opyAoBaHHE (OPMHUPYETCI B COOTBETCTBHM C
OPUHIUIIOM MHHUMAJIbHOM JIOCTATOYHOCTH H  OOECIEeYMBAET MOCTAHOBKY
NEPEUYNCIEHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
(byHIaMEeHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dopmMupyeTcsi B BHIE TEMaTHUYECKMX KOMILJIEKTOB M OOECNeUYMBaeTCS B Pacyére



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

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

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

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

(dopMupoBaHHE HayYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHUS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

dbopMUpoOBaHUE YMEHUN OOBICHATH SIBICHUS C UCIOIb30BAHUEM (PU3HUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

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

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

JlocTrkeHue 3TUX Leneld 00ecreurnBaeTcsl peuieHueM CIEeNyIoIuX 3a1a4 B
npolecce u3ydeHust Kypca GU3NKu Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus:

NPUOOPETEHNE CUCTEMBI 3HAHUN 00 00muX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI  (PU3uKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMUpOBaHUE YMEHUI TPUMEHSTh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IWYHbIX 3a7a4 C SBHO 3aJaHHOMU
buznueckoil MOJENBI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHUE
¢u3nyeckoil MOnENH, aaeKBAaTHON YCIOBUAM 3aJadd, B TOM 4YHUCIE 3a1ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMICTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIIbHOIO IUIAHUPOBAHUA M IPOBEIACHUS
(¢u3nuecKMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEepOperanuu UHdOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTHUA YMEHUW IPOEKTHO-UCCIEN0BATEINBCKOM,
TBOPYECKOM JEATENbHOCTH;



pa3BuTHE HHTEpeca K cepam npodeccuoHaTbHOMN AesSTENBHOCTH, CBA3aHHOM
¢ (PUBUKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «Du3Wka» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl BbIOMpaeTcss OO0YYalOUUMUCH, IUIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.

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 mporpamMmme 1o (U3MKE MepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX padOT SBISACTCS PEKOMEHIOBAaHHBIM, YYHTENIh JEIIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®duszrka — ¢pyHIaMeHTalIbHAsg Hayka o nmpupojae. Hayunsiit MmeTos mo3Hanus u
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

DKCIIEpUMEHT W TEeOopHsi B Mpolecce Mo3HaHus npupoasl. Habmogenwe u
AKCIIEPUMEHT B (pU3HKe.

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

[lorpemHocT  m3MepeHuid  (u3myeckux  BenuuuH  (abcomtoTHas U
OTHOCUTEJIbHA).

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

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HamNpsOKEHUST B IEMM MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nupoBoi nabopatopueil mo ¢usuke. [Ipumepsl n3mepenus
(bU3MYECKUX BEJIMUMH MPU MOMOITU KOMIBIOTEPHBIX TATYUKOB.

Paspgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHUS.
Cucrema orcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienne, cCKOpocTb (CpenHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMU HAa OCU CHCTEMBbI KOOPAWHAT.
CroxeHue nepeMeIieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE. 3AaBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTepPUAIbHON TOYKH OT BPEMEHHU U UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUaIbHON TOYKHA OT BPEMEHH U UX TpaduKu.



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

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
IBW)KECHUE CHApsA/NOB, LEMHBIE, MIECTEpEHYATBIE W PEMEHHBIE II€pEIayy,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCUETa, WLTIOCTPAIUS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

CnocoObl uccie10BaHus JBUKEHUN.

NnmrocTpanus npeaenbHoro nepexoaa u U3MEpEeHMe MrHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO M TOTO XK€
TeJla B pa3HbIX CHCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yCKOopeHus: Tpu MNPSAMOJIMHEWHOM PAaBHOYCKOPEHHOM ABHKEHUH
110 HAKJIOHHOM TIJIOCKOCTH.

HUccnepoBanne 3aBUCMMOCTH IIyTH OT BPEMEHHM IPHU PaBHOYCKOPEHHOM
JBUOKEHUH.

WN3mepenre  yckopeHuss ~ CBOOOJHOTO  MaJcHUS (PEKOMEHI0BaHO
UCIOJIb30BaHue 1M POBOIt TabOpaTOpUN).

WN3yyenune nBWXKEHHWs Tena, OpPOIIEHHOrO ToOpu3oHTanbHO. IIpoBepka
TUIIOTE3bl O MPAMON NPONOPIMOHAIBHON 3aBUCHUMOCTH MEXKAY JalTbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yuyeHne nBWKEHHs Tella IO OKPYKHOCTH C TOCTOSHHOW I10 MOZIYIIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Mepuoja oOpalleHuss KOHMYECKOro MasiTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



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

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MarepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

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

Cwna TskecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHl U OT reorpaguueckod MmWUpoThl. JIBUKEeHUE
HeOeCHBIX Tell U MX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

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

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

Hasnenue. I'mapocratuueckoe nasienne. Cuita Apxumena.

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

Jemoncmpauuu.

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

[IprHIMI OTHOCHUTEIBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIONIEH  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3yJIbTaTe B3aUMOEHCTBHS TEIL.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOBEME U MAICHUH.

IlenTpOoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITIOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne paBHOAEHCTBYIOLIEH CUJI IPU JBMKEHUH OpyCcKa MO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka ruIOTE3Bl O HE3aBUCHUMOCTH BpPEMEHHM JBWXKEHHS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanne 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HUKAIOMIUX B NPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

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 TPEHUS.

N3ydeHne nBUKEHUA IPy3a HA BAILY C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomtotHo TBEpAOe Teno. IlocTymaTenbHOe W BpalllaTeIbHOE IBUKEHUE
TBEPAOro Ttena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. llmeuo cuibl.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

VYcroituuBoe, HeyCTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

UccnenoBanne yciaoBHM paBHOBECHS TBEPAOrO TENIA, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKHM, CHCTEMBI MaTEPUAIBHBIX TOYEK. LleHTp macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOUEK. Teopema o0 IBH>)KEHUU LIEHTPa Macc.

NMnynbe cUilbl 1 UBMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MaTepualibHOW TO4ukHW. IIpeacTaBiieHHe O COXpaHEHHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PabGora cunbsl Ha MajqoM M Ha KOHEYHOM MepemMelnieHuu. ['paduyeckoe
npe/icTaBlIeHue PabOThl CUIIBI.

MOoOIIHOCTb CHIIBI.

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



[loreHunanbHble W HENOTEHUMAJbHbIE Ccuibl. lloTeHumanpHas >Heprus.
[ToreHuuanbHast sHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tela B IPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO I1apa (BHYTpU W BHE mapa). Bropas
KOCMMYECKast CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIHAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCcKOH
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUM.

TexHu4eckre yCTpOWCTBA U TEXHOJIOTMYECKHUE IPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTHU CUJIBI.

W3meHeHne 3Heprum Tena Mpu COBEPIICHUN pabOoTHI.

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

CoxpaHeHue SHepruyu Npu CBOOOAHOM Ia/ICHUN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nmimyibca Telna no 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.

N3MepeHne KHHETUYECKOU SHEPTUHU Tella 110 TOPMO3HOMY IIYTH.

CpaBHEeHHE W3MEHEHUS NMOTEHLIUATbHONW SHEPTUU MPYKUHBI C pabOTOM CHIIbI
TPEHUS.

Omnpenenenue padOThl CWIbI TPEHHUS NPH JIBHXKEHHHM Tejla MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MosekyasipHasi pu3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMONOXEHUSI MOJIEKyJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
JIBIWKECHHMS M B3aUMOJCHCTBMS 4YacCTHIl BelecrBa. Mozaenu CTpOEHUs TIasos,
KHUJIKOCTEH U TBEPABIX TET U OOBSICHEHHWE CBOWCTB BEIIECTBA Ha OCHOBE ATHX



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

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

Mogenb naeaibHOTO ra3a B MOJIEKYJISAPHO-KUHETUYECKON TEOPUU: YACTHIBI
rasa JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeCTaBIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3b  MeXIy JaBJIE€HMEM U  CpeIHEd KUHETHYECKOW  3SHeprueu
NOCTYIATENbHOTO TEIMJIOBOIO JBUXKEHUS MOJIEKYJ HIEalbHOro ra3za (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH HI€aTLHOTO T'a3a).

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

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: TEPMOMETP,
O6apomeTp, Moy4yeHne HaHOMATEepPUaJIOB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Monenu KpUCTAUIMYECKUX PEIIETOK.

Habmonenue u nccienoBaHue U30MpOILIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne rmpomecca YCTAHOBIEHMS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEXy TOpsSYei U XOJIOTHOM BOJIOM.

N3yyenune H30TEpMUYECKOro mpouecca (PEeKOMEHJOBAHO HCIOJIb30BaHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3ydenue nzod6apHOro npoiuecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJIUHAMHUYECKONU CUCTEMBI. BHENIHNE 1 BHYyTpeHHUE mapamerpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBI KaK CPEIHHE 3HAUYEHHS BEJIMYMUH, ONUCBHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hauwano TtepmoauHamuku. Camonpou3BONbHAs — pellaKcalus
TEPMOANHAMUYECKOI CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeaIbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPaBHECHUI:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kas KOHIEHTPAIMs YacCTHUILl, BICOKHE
TeMIreparypsl. BeipakeHue 11l BHYTPEHHEW YHEPIUM OJHOATOMHOI'O HUJIEAIBHOIO
rasa.

KBazucratnueckue u HECTaTUUYECKHUE TIPOLIECCHI.

DOneMeHTapHas paboTa B TepMOoAMHaAMUKe. Borunciienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tertonepenaya  Kak  cnoco0  W3MEHEHUS  BHYTPEHHEH  JHEpPIruu
TEpPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHusi paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIoTa CropaHusd
ToruBa. Pacu€r KonuyecTBa TEMIOTH mnpu Temionepenade. [loustue o0
aanabaTHOM Tpoliecce.

[lepBpiii 3ak0H TepMoAMHAMUKU. BHyTpeHHsiss »sHeprus. KonuuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHHUS  BHYTPEHHEH  SHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

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

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

[Tpunnumne! nevictus TerwoBbix MamuH. KIT/I.

MaxkcumansHoe 3Haduenue KII/I. uka Kapho.

DKOJIOTUYECKHE aCMEKThl MUCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TermioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPENBI.

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTenu, MapoBas TypOuHa,
IIOJIyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOHOB C
UCIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIN3AIMS OMOOPraHUYECKOro TOIUIUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl Mpu aanadaTuyecKoM pacIiiupeHuu.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanne aqnabaTHOTO MpoIecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenue yaenpHON TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydeHrne B3aMMOCBSI3M DHEPrUU MENXMOJEKYJISPHOTO B3aUMOACHCTBUA H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoobwl.

[TapooOpa3oBanue u KoHACHcamus. VcnmapeHwe W KureHwe. Y JenbHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOT O Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT AaBJICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIAYKHOCTbD.

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

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

TemioBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOI'0 PACHIMPEHHUS TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHocTHoe HaTspkeHHe. KodphuUMEHT MOBEPXHOCTHOTO HATSIKEHHUS.
Kanumnsipusie siBinenus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHI:  KHUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipaslie saBneHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHOW BII@XXHOCTH BO3JyXa M OIIEHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko pdpuimenTa noBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pasznea 4. daekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyrnoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsok€anocts  anektpuueckoro  moisis.  [IpoOHeid  3apsa.  JIuaum
HANPsHKEHHOCTHU AJEKTPUUECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HarnpspkeHue. [loTeHnuanbHash SHEpPrus 3apsiaa B JJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTuyeckoro nois. CBsI3b HANPSIKEHHOCTHU MOJIA U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOro mojisi (Kak OJHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lome paBHOMepHO 3apsbkeHHOM cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOro mo o0béMy Mmiapa. Ilone paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH O3THUX TOJEH WU
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

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

JIMDNeKTpuku B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD IJIOCKOIO
KOHJIEHCATOpa.

[TapannensHOE coenrHEHNE KOHIEHCAaTOpOoB. IlocaenoBarenbHOe coequHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

JIBr>KeHHe 3apsyKEHHOM YaCTULBI B OJHOPOIHOM JIEKTPUUECKOM IT0JIE.

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

Jemoncmpayuu.

VY CTpONCTBO ¥ IPUHLINI IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U AEUCTBUE KOHJEHCATOPA ITOCTOSHHON U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHJAEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus dJIEKTPUIECKOTO OIS 3apsKEHHOT0 KOHAEHCATOPA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, navopamopmusie padomul, npaKmMuKym.

OneHka cuil B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HaGntonenue npeBpallieHrst SHEPIUH 3apsSKEHHOT0 KOHAEHCAaTOpa B SHEPTUIO
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
MIOCJIEIOBATEIIBHOM COEIMHEHUN KOHJIEHCATOPOB.

UccnenoBanue paspsga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHuKH
toka. Hanpsiokenue U u DJ1C é.

3akoH Oma 1 y4acTKa LEenu.

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

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBin€éHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



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

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

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

Konnencarop B nienu NOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne cuiibl TOKa U HaIIpSKEHUS.

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

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

HccnenoBanne 3aBUCMMOCTH CWIIBI TOKA OT COIPOTHUBIIEHUS NPU MOCTOSHHOM
HaIPSKEHHH.

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

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMH MCTOYHHMKA TOKa
OT CWJIbI TOKA B LICIIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HUccnepoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAIPSDKEHUS IS JIAMIIbI
HaKaJMBaHUS.

YBenuueHue npeaena u3MepeHus: aMrepMeTpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI HICTOYHUKA TOKA.

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

HccnenoBanre pazHOCTH MOTEHIMAIOB MEXIY MOJOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B LICIIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DneKTpuuecKass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAas
MPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTH COIPOTUBIICHUSI METANIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

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

DIJIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DNEKTPOIUTHUYECKAS AUCCOLMALINS.
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: U0/,
TpaH3UCTOp, (POTOAMON, CBETOAMOJN, TajbBaHWKA, padUHUPOBAHUE ME[H,
BBITIJIaBKA aTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHUS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHeHUE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsga 0OTHOBAJIIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHMBIIEHUS  TEPMOPE3UCTOpA  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.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA U3MEPEHUN (DU3UUYECKUX BEIUYMH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEUN
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paznenax  «YUYEHHYECKMH  DIKCIEPHUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuyenne kypca ¢usukum yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPIKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHHWE, Hay4yHbId (akT, rumoresa, (pumyeckas BeIMYMHA, 3aKOH,



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaTOPHS.

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napabouna, runep0Oona, ux rpauku U cBoiicTBa. TpUroHOMeTpuyecKne (PyHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIICH Cpebl,
yTHINM3AIUs  OMOOPTAaHMYECKOrO TOILIMBA JIII  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KANWJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKUE SBJICHUS B )KUBOU TIPHUPO/IE.

Xumusa: JDUCKPETHOE CTPOCHHME BEIIECTBA, CTPOSHHE aTOMOB M MOJEKYII,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEIl, KUAKOCTEH M ra3oB, KUIKUE KPUCTAIUIBI, DICKTPUUECKHE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHocTh BO3Ayxa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE IBWIKEHUN C MCIOJIb30BAaHUEM MEXaHH3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (TUPOCKOI, BOJOMET U APYTHE), JABUTATEIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
TOJTYyYCHHSI COBPEMEHHBIX MaTepHalioB, B TOM UHWCJIE HAHOMATEepPUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas 3alllhTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
ra3opaspsiiHbIe JIaMIIbl, TOTYIIPOBOHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. JaekrpoauHaMuKa.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TOCTOSHHBIX MAarHUTOB M TMPOBOJHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uWHAyKuuu. [IpuHuomn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnutHoe 1oJsie IPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcreaa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

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

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



TexHuyeckue yCTpOﬁCTBa N TCEXHOJOIHMYCCKHUEC IIPOLECCChI: TIPHUMCHCHHC

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

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
HOJIKOBOOOPA3HOI'0 MOCTOSTHHBIX MarHUTOB.

Kaprrna Ml MaraiuTHOW MHAYKIUU TTOJIS JJIMHHOTO IIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKN C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JlenictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Hablntonenue nBmxkeHus myyka 3J€KTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO IOJISI TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue neicTBUS NOCTOSSHHOIO MAarHUTA HAa PaMKy C TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydenne 3aBUCUMOCTH CHJIbl AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexkmpomazHumnas uHOYKYUA.

SIBeHne DJIEKTPOMAarHUTHOM 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. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKAa.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

OHeprus MAarHUTHOTO TOJII KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuecKne YCTpOWCTBA M TEXHOJIOTMYECKUE MPOLECCHl: MHAYKLIHMOHHAs
1e4yb, COJIEHOU/, 3alUTa OT JIEKTPU3ALNH TEN IIPU IBUKEHUN B MATHUTHOM I10J1€
3emutu.

Jemoncmpayuu.

Habmronenue siBeHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd I/IC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHUTHOI'O MOTOKA.



[IpaBuno Jlenna.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
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 TeHepaTopa.

Pa3pgea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHepPreTuyecKoe OMUCAaHUE (3aKOH COXPAHEHUSI MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

Ilepuog u uacrtora kosneOanuid. Ilepumonm Manbix CBOOOJHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmasitHuka. Ilepuon CcBOOOIHBIX KojeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxatouux KoneOaHusx. BeiHyXaeHHbIe KoeOanus. Pe3oHaHc.
PezonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

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

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHXKECHHUS.

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

WccnenoBanue 3aTyxaromux KoineOaHui U 3aBUCUMOCTH Mepuoa CBOOOIHBIX
KOJIeOaHUI OT CONPOTHUBIICHHUS.

WccnenoBanne koiebaHWM TIpy3a Ha MACCHBHOM MPYXHHE C LEJbIO
dbopMupoBaHus NMpeCTaBICHUN 00 UIeaTbHOM MOJIETH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUH MPHU KOJCOAHUSIX Ipy3a HA MPYKUHE.

WccnenoBanre BBIHYKICHHBIX KOJIEOaHUN.

Habnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyMm.



N3Mmepenue mnepuosia CBOOOJIHBIX KOJIEOAHUM HUTSAHOTO W MPYNKHUHHOTO
MasTHUKOB.

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

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumnole Ko1e0aHuUA.

Konebarenpubiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUU B UJ€aTLHOM KOoJie0aTeTbHOM KOHTYPE.

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

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

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

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

DKOJIOTUYECKHE PUCKU TMPU MPOUZBOACTBE dJieKkTpodHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

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

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIeKTPOMarHuTHOr O TeHEpaTopa.

BrinyXeHHbIE CHHYCOUJATbHbBIE KOJTEOaHMUS.

Pesucrop, kaTyiika MHIYKTUBHOCTH U KOHAEHCATOp B IENU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHLIUMN IEUCTBUS TpaHCPopmMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

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

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH 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 MEXaHMYECKHX BOJH: OTpa)XeHHE, MperIoMJIeHHe, HHTepdepeHIus 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  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTpaK€HUE,  MPEIIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

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

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHHE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoOCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

O6pazoBaHue U pacpOCTPAHEHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOntoneHnue cBsi3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KOJIEOaHUM.

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

O6HapyxeHue nHPPAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYICHH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, 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.

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

[Ipenomienue cBera. 3akOHBI MPETOMIIECHUS CBETa. AOCONIOTHBIN MOKa3aTelNb
npenomiieHus. OTHOCHUTENBHBIA NTOKa3aTeNb NnpeaomMiaeHus. [IocTOSIHCTBO 4acTOThI
CBETAa M COOTHOIIEHHWE JJIMH BOJH IPHU IEPEXOJ€ MOHOXPOMATHUYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPENl.

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
paccTOsIHUE U ONTHYecKash Cuia TOHKOW JMH3BL. 3aBUCUMOCTh (POKYCHOIO
paccTosiHuSl TOHKOM cepuueckoil JHH3bI OT €€ I€OMETPUM U OTHOCUTEIbHOTO
NIOKAa3aTeNs IPETOMIICHHUS.

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

Xop ny4a, MPOMIEANIETO JIMH3Y MOJ NPOW3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpPE3Ka MPsIMOA B
coOMparolMX U pacCEMBAIOIIMX JIMH3aX U UX CUCTEMAX.

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

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaONMOJIEHWS MAaKCMMyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTFEpEHTHBIX HWCTOYHMKOB. [Ipumepbl KilacCMUeCKUX
UHTEP(EPEHIIMOHHBIX CXEM.

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

[Tonspuzanus ceera.

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

Jemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



WccnenoBanue npenomiieHus CBETA.

HaGntonenune nogHoro BHyTpEHHET0 oTpakeHus. Mozennb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMapalIeIbHYIO
IUTACTHHY U TIPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Monenu MUKpPOCKOIIa, TEIECKOIIa.

Hab6mronenmne natepdepenium cpera.

Habmronenne 1BeTOB TOHKUX MIIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenne nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, RPAKMUKYM.

N3mepenne nokaszaTesns NpeioMIIeHHs CTEKIIa.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUSI OT BeliecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenne poKyCHOro pacCTOSHMSI pacCEUBAOIINX JIUH3.

[Tonyuyenue n300paxeHuss B CHCTEME U3 TUIOCKOIO 3epKajia U JTUH3bI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIECKOMUIECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEp)EPEHLINN U MOJISIpU3aLUU CBETA.

N3ydyenue noaspu3amnum cBeTa, OTPAKEHHOTO OT TIOBEPXHOCTH JIUAJICKTPHUKA.

N3yyenue naTepPepeHINM JIa3epHOT0 U3JIYYCHHS Ha IBYX IETSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenne IIMHbI CBETOBOM BOJIHBI.

[Tony4yenue criekTpa U3IY4EHUS] CBETOAMOMA MPU MOMOIIN AUGPAKIIUOHHOM
PELIETKMU.

Pa3nesn 6. OcHOBBI cienAJILHON TEOPUN OTHOCHTEJIbHOCTH.

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

[IpocTpancTtBeHHo-BpemMeHHOM  uHTepBai. I[IpeoOpa3zoBanusi  Jlopenia.
Ycaoue mnpuauHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMejIeHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPrUel U UMITYJIECOM PEISTUBUCTCKOM YaCTHIIBI. JHEPTHS
TIOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJIOTMUYECKHE IPOIECChl: CIYTHUKOBBIC
NPUEMHHUKHY, YCKOPUTEITH 3aPSKEHHBIX YaCTHII.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemioBOe M3IydeHUe (M3ydeHue aOCOIIOTHO YE€pPHOro Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YacTHOCTH, [IaBJIGHHUE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBbIe cBoMicTBa yactul. Bonnel ne bpound. lnvHa BoaHbl 1€ bpoiis u
pa3Mepsl 00JacTH JIOKANM3allMu JBWXKYyIeWcs vactuibl. KopmyckymspHo-
BOJIHOBOH Ayanu3M. Judpakius 31eKTpOHOB Ha KpUCTAILIAX.

Crneunduka n3mepernii B Mukpomupe. COOTHOLIEHUS! HEONpeaeaEHHOCTEN
I'eitzenbepra.

TexHuueckne yCTpPOHWCTBA W TEXHOJOTHYECKHE TIPOIECCHI: CIIEKTPOMETD,
dotornemeHT, GHOTOMATUNK, TYHHENbHBIA MHUKPOCKOIN, COJHEYHas Oarapes,
CBETO/AMO/I.

Jlemoncmpayuu.

®dotor(PheKT HA YCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYHIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Cseroauoy.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanne Gporopesucropa.

N3mepenue nocrossuuoi [lnanka Ha ocHOBe ncciaenoBanus ¢hoTodddexra.

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

Tema 2. @usuka amoma.

OnbITHl 1O UCCIEAOBAHUIO CTpOeHUs aroma. [linanerapHass mMonenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u moromieHue GOTOHOB MpU MEpexoie aTroma
C OZIHOTO YPOBHSI DHEPI'UU 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.

Onpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Habmronenue nuHe4aToro crekTpa.

HccnenoBanne CrieKTpa pa3pexeHHOr0 aTOMapHOrO BOJOPOJA U W3MEpPEHHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PanuoaktuBHOCTh. Aunbda-pacnaja. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH pAaJMOAaKTUBHOrO pacnana. PanvoakTuBHBIE H30TOINBI B IIPUPOJIE.
CBolICTBa MOHHU3UPYIOLIEr0 H3Iy4YCHMs. BiusHUE paTMOaKTUBHOCTH Ha >KUBBIE
opranusmbl. EctecTBeHHBIN QOoH u3nydeHus. Jlozumerpus.

DHeprusi CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Macchl spa.

SAnepubie peakuuu. Jlenenue u cuntes auep. Anepusie peakropsl. [IpodiieMbl
YOPaBISEMOr0 TEPMOSACPHOIO CHUHTE3a. ODKOJOTMYECKHE aCIEKThl pPa3BUTHUSA
AJIEPHON YHEPTETHUKHU.

Mertonbl perucTpanuy U UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JIEOTOHBI.
[IpencraBinenune o CtangaptHoil Mmoaenu. KBapk-TiirooHHas MOAENb aJpOHOB.

®uzuka 3a npenenamu CrangapTHo mozaenu. TéMHas Marepus U TEMHas
JHEPIHUsl.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yecKkre yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHasi OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (pOHA C UCTIOIB30BAHUEM J103UMETPA.

N3ydenue nornomieHus 0eTa-4yacTUI] aTFOMUHUEM.

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPUZHKH.



DTansl pa3BUTHUS acTpoHOMUU. [[pukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHMMOCTh 3aKOHOB (U3UKUA i1 OOBACHEHHS TPUPOJIBI
KOCMUYECKUX OOBEKTOB.

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

Bun 3BénHoro nHeba. Co3Be3ausi, spKue 3BE3JBI, TUIAHETBI, WX BHUIUMOE
JBHKCHHE.

Conneunas cucrema.

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

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3] TJIABHOM MOCJIEA0BATEIBHOCTH. BHYTpeHHEE CTpOEeHHE
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 kBazapbl. UEpHBIE NBIPHI B sApPAX
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue naonwoenus.

Habntonenus 3B€3qHoro HeOa HEBOOPYKEHHBIM IJ1a30M C HMCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeTIeHUs TTOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CEBEpHOro MOJYyIIApHUS U SpPKUE
3BE3/bI.

Habntonenuss B Teneckon JlyHbI, IIaHET, TYMAHHOCTEHM M 3BE3IHBIX
CKOIUICHUU.

Du3uYeCKU 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] NOrPeIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHUN  3aBUCHUMOCTEU
(¢u3nuecKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazluenax  «YUYEHHYECKMH  HKCHEPHUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maroiee MOBTOPEHUE.



OO6o0uIeHne U cucTemMaTu3alus CoaepKaHusl pa3ziesoB Kypca «MexaHukay,
«MonekynspHas Qu3ruka U TepMOAUHAMUKA», «DJNEeKTpoauHaMuKkay, «Konedanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «IE€MEHThl ACTPOHOMHH U ACTPOPUZHKI.

Ponr ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIbHOW M  NPOTHOCTUYECKOM  (YyHKUUU
buznueckoil Teopuu, poiib GU3HNUECKONU TEOPUHU B (POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yuyenue kypca ¢usuku yriayonéHHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
nOo3HaHuA: SIBICHWE, HAay4YHbIA (akT, rumoresa, Quanyeckas BEIUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuka: penieHUE CHUCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJE€CTBO. BEKTOpPBI M MX NPOEKIHMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3J€MEHTAapHBIX (QyHKUMNA. [Ipu3Haku NOMOOMS TPEYroJIbHHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBICHUS B KUBOW MpUpPOJE, KojeOaTelbHbIe
JIBIKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IPU IPOU3BOJACTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yIbTPA3BYKOBasi AWArHOCTMKAa B MEOULHHE, ONTUYECKUE SBJIEHUS B KUBOU
IPUPO/IE.

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

I'eocpaghun: wmarHutHble TMOJIOCA 3€MJIM, 3&JI€KA MArHUTHBIX DY/,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aJeKTpoaBUraTeNb SkoOu, reHepaTop MEPEeMEHHOro TOKa, WHIAYKIMOHHAS IeYb,
JIMHUM 3JIEKTpOIepeaay, NEKTPOABUraTeNlb, paaap, paluonpuEMHUK, TEIEBU30p,
antenHa, TtenepoH, CBY-meub, yabTpa3ByKoBas AMATHOCTHKA B TEXHUKE,



HpOGKHHOHHBIﬁ arrIapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTapeﬂ, CIIYTHUKOBBIC
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 mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX  YOCXKIECHHH, COOTBETCTBYIOIIUX
TPaJULIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANN3ALNNA OCHOBHBIX HAIpPaBICHUMN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3MLIMU  OOy4aromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 0OIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYEIIOBEUYECKUX T'YMAHUCTUUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKIAHCKOT O
oOmiecTBa, y4acTBOBaTh B CAMOYIpPaBJIEHMHM B 0Opa30BaTelIbHOU
OpraHu3anuu;

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

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e c(opmMupOBaHHOCTH POCCHUMCKOMN rpaXX1aHCKOMN UJIEHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUMCKUX YyUEHBIX B 00J1acTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT O MOBECHUS;

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

e OCO3HAHUE JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAsA OCTETHUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IMYHbIM cdepaM NpodecCHoHaTbHON eITeIbHOCTH, B TOM
9HCIie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyyiiel mpodeccur 1 pearn30BbIBaTh COOCTBECHHBIC
KU3HCHHBIC TUTAHBI;

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

IKOJOIrHI€CKOro BOCMuTanud:

c(OpPMHUPOBAHHOCTh AKOJIOTMYECKON KYJIBTYpbI, OCO3ZHAHHE TJI00AIBHOIO
XapakTepa FKOJIOTHYECKUX MPoOIIeM;

IUIAHUPOBAHUE W OCYILECTBICHUE JIEUCTBUM B OKPYXAKOLIEW Cpere Ha
OCHOBE 3HAHMS LEIEN YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA,

paclIMpeHue ONbITa JAESITENBHOCTH DKOJIOTMYECKON HANpaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUM 10 (PU3UKeE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

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

OCO3HAHUE IIEHHOCTHM HAYYHOH [EATEIIbHOCTH, TOTOBHOCTh B TMPOLIECCE
U3ydeHUs (PU3UKH OCYIIECTBISATh MPOEKTHYIO M HUCCIENOBATEIbCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE el CTBUS
Ba3oBble Jjorunueckue JelcTBUA:

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

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

BBISIBISITH  3AaKOHOMEPHOCTH W TPOTHUBOPEYHSI B paccMaTpUBAEMBbIX
(bU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IUJIAH PEIICHUS MPOOIEMBI C YUETOM aHAIU3a UMEIOIUXCS
MaTepHATBHBIX ¥ HEMAaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
pPE3YJIBTATOB LIETISM, OTICHUBATH PUCKHU MOCIIECICTBUN e TEIHHOCTH;
KOOPJIWHUPOBATh ¥ BBIMOJHATH PA0OTy B YCIOBHSAX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIQJICTh HAYYHOU TEPMUHOJIOTUEH, KIIOUYEBBIMU MOHSATUSIMU U METOJAMU
bu3nuecKoi HayKu;



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

BJIAJETh BHUJAAMH JIEATEIBHOCTH IO MOJYyYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM YHCII€ MPH CO3/JaHUU Yy4E€OHBIX IMPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh MPUYMHHO-CIIECTBEHHbBIE CBSI3W M aKTyaJlU3UpOBaTh 3ajady,
BBIIBUIaTh TUIOTE3y €€ pEelIeHUs, HaxOAWTh AapryMEHThl I
JTIOKA3aTeIbCTBA CBOMX YTBEP>KIECHMM, 3a/JaBaTh MapameTpbl U KPUTEPUU
pelleHus;

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

CTaBUTh U (POPMYJIHPOBaTH COOCTBEHHBIE 3aJaul B 00pa30BaTEbHOU
JeSITEIbHOCTH, B TOM YHUCIIE€ IPU U3YYEHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUT'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE MTOIXO0/bI U PEILECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJIa/IETh HaBbIKAMU NOJTy4YeHUs MH(pOpManuu (PU3HUECKOTO COAEp’KaHUS
U3 HWCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IIOUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIPETalrio MHPOpPMAIUU pa3INuHbIX
BUJIOB U (hOpM IIPEJICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBb30BaTh CpeACTBa HH(MOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTMA B  PELUIEHUM KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MacHOCTHU, TUTHUEHBI, pecypcocOepekeHusl, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOr0 COAEpP’KAaHUSA B pa3IMYHBIX (hopmarax ¢
yuéTOM Ha3zHadeHus HUH(POpMalLMU U IEJIEBOM ayaWTOpUH, BbIOMpas
ONTUMANIbHYIO (hOpPMY IPEICTABICHUS U BU3YyaTU3aLUH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIIECTBJISITh OOIIIEHHE Ha Ypokax (U3MKM M BO BHE-YPOUYHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliii © CMATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUS C UCIIOJIb30BAaHUEM
S3bIKOBBIX CPEJNICTB;

MIOHMMAaThb W  HWCHOOJIb30BaTh  IIPEUMYIIECTBA  KOMaHIHOM  H
WHAUBUIYaTbHON pabOThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

MPUHUMATh LEIH COBMECTHOW JAEATEIbHOCTH, OpPraHU30BBIBATH 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 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTyallusiXx, TMpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBbITh
VHUIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENBHO  OCYUIECTBJISITH MO3HABATEIIBHYIO  JIESITEIBHOCTh B
o0nacTu (U3MKK U AaCTPOHOMHH, BBISBJISATH MPOOJIEMBbl, CTaBUTh U
(dbopMyIHpOBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEIbHO COCTAaBIIATh IUIAH PEIICHUSI PACUETHBIX U KaUECTBEHHBIX
3a/lay, MJIaH BBIMOJHEHUS! MPAKTUYECKON padOoThl C YYETOM HMMEIOIIUXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclupsiTh ~ paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHNH;

JieNnaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEUICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00J1acTH
(GU3KMKHU, TOCTOSHHO TOBBIIIATh CBOM 00Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lL, 3MOIII’IOH2UILHLII7[ HHTC/IJIICKT:



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 pedIeKCUH IS OIEHKH CHUTyalluW, BbIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APTrYMEHTHI APYIUX [PU aAHAIU3E PE3YJIbTATOB
JICSATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

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

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
buzuke IS ypoOBHS CpeaHero ooOmero o0pa3oBaHMs Y 00ydYaronIuxcs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  MOHWUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
AYMOIIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0€;

caMOperyJupOBaHus, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATIFHBIM WU3MEHEHHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTHKCHHIO TSN
U yCIIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C JAPYTHMH JIOJbMH, 3a00THUTHCS, TPOSBIATH HHTEPEC W
paspemiatb KOH(QIUKTHI.

IMPEAMETHBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIIUXCS YMEHMIA:

MMOHUMATh POJb (PU3MKK B  SKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAYEHUE OIMUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEILHOU U
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpOBaHUU MPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYEeCKuX Tel U
MPOIIECCOB (SIBICHWI): WHEpIMANIbHAs CHUCTeMa OTCuéTa, abCOIIOTHO
TBEPAOE TENO, MaTepuajbHasi TOUYKA, PABHOYCKOPEHHOE JIBUYKECHUE,
CBOOOJIHOE TMajieHue, aOCOoNOTHO ympyras aedopmarusi, aOCOIIOTHO
yrapyroe v abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIEITH T'a3a, KUIAKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOI0) Tela, UACaIbHBIM a3, TOYCUHBIN 3apsl,
OJTHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

paznuyaTth ycioBHs (TpaHUIbI, 00JIaCTH) MPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSCHITH MEXAHUYECKHE TIPOILECChl U  SBJICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, (OPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUS, TpeoOpazoBanus [anuies ajisi CKOPOCTH U TMEpEeMENICHUs,
3akOHbl HpIOTOHA, mnpUHOUN  OTHOCUTENbHOCTH [amuies, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHHUYECKOMN
OHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruw,
yCJIOBUSL paBHOBeCUs] TBEPJAOro Tela), MOpU ITOM HCIOIB30BaTh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anuses, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HWMITYJIbCA U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble TmoOnokKeHUss MKT u 3aKkoHBI MOJEKYISIpHOW (QU3UKU U
TepMOAMHAMUKK (CBS3b JIABJIEHUS UJCAIBHOIO Ta3a CcoO CpeaHew
KMHETUYECKOW SHEPrued TEIUIOBOrO ABHMXKEHHS WM KOHIIEHTPALUMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryey TEIUIOBOI'O JIBMKEHMS €r0 YaCTHL, CBSA3b JABJIEHUS UACAIBbHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOAUWHAMUKHU, 3aKOH



COXpAaHEHUS] PHEPTUU B TEIUIOBBIX MpoIeccax), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

AHAIM3UPOBATH M OOBSACHATH DJIEKTPUUYECKUE SIBICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIO)KEHHUSI M 3aKOHbBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO TI0JIs, MNPUHUMUII CYHEPIO3ULUNA DIECKTPUUECKUX
IIOJIEM, TIPU 3TOM YyKa3blBas YCIOBHsS NPUMEHHMMOCTH 3akoHa Kyiona, a
TaKXe MNPAKTUYECKH BAXKHbIE COOTHOLIEHHWS: 3aKOHbI OMa I ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswuia Kupxroda, 3axonst dapanes 1uist 37€KTpOIn3a);

ONKCHIBATh (PU3MYECKHUE TPOLIECCHl U SIBICHUS, MCIOIb3Yys BEITUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
JHEPrus, MEXaHUYecKas SHEeprus, padoTa CWiIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHWJIa TSDKECTH, CWJIa YIOPYTOCTH, CHJa TPEHUs, MOIIHOCT,
DHEpPrusi B3aUMOJEHCTBUA Tena ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcodIOTHasE TeMIlepaTypa Tena, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusi HIEAJbHOIO0 OJHOATOMHOIO rasa, paboTa uACalbHOIO Trasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HaIpsDKEHHOCTh TOJII TOYEYHOIO 3apsja WM 3apsUKEHHOro Iapa B
BAKYYME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATUYECKOrO IOJI,
pa3HOCTh  MOTEHIMANOB, JJIEKTPOABWKYLas CHja, CWIa  TOKa,
HalpspDKEHWE, MOIIMHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, COINPOTUBIICHHE yYacTKa LENH C IMOCIEI0BATEIbHBIM U
NapajuiesIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTHS AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOEHHOCTM  MPOTEKaHUS  (PUIMUYECKUX  SBICHUIL:
MEXaHNYECKOE JIBH)KEHWE, TEIUIOBOE [BWIKEHHWE YaCTHI[ BEIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, nuddy3usi, ucnapeHue,
KUIICHUE U KOHJCHCALKs], IUIABJIIEHUE U KPUCTAJIIIM3ALNs], HAIPABICHHOCTh
TEIIONEpPENAAUH, IIEKTPU3ALUS TN, SKBUINOTCHINAIBHOCTh IOBEPXHOCTH
3apsKEHHOT O TIPOBOJIHUKA;

MIPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEIMYUHBI OT
Jpyrol €  HCHOJIb30BAHMEM  NPSMBIX  U3MEPEHUH, NpPU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (DUKCHUPOBATh PE3yJIbTaThl TOTYyYEHHOM
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TpaduKoOB ¢ YUYETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJBI 110 pe3yJibTaTam
UCCIIEOBAHNS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBHIOMpaTh ONTUMAIbHBIN METOJI M3MEPEHHUS, OIEHHWBATh AOCOIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUITOTE3bI: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYEHHbIE PEe3yJbTaThl U JIeJaTh BBIBOJ O CTAaTyce NPEaJIONKEHHOU
TUIIOTE3HI;

coOroIaTh TpaBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTAa, TMpakTUKymMa ©  ydeOHo-
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 Mopenu, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OpPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTHU U  IOCTYJIAThI
bu3nuecKux TEOpUW MPU MCIOJIIB30BAHUM MATEMAaTHUYECKUX METOO0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJbTaThl U KOPPEKTHUPOBATH METOMAbl PEIICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

pemaTth Ka4yeCTBEHHBbIC 3aJaud, TpeOyloliue NpPUMEHEHUS 3HaHUWU U3
pPa3HbBIX pa3eNoB Kypca (PU3MKHU, a TAKKE UHTErPAIMU 3HAHUN U3 JIPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKICHUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIONb30BaTh TEOPETUYECKHE 3HAaHMUS JJisi OOBICHEHUS OCHOBHBIX
MPUHIIMIIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSACHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OIIEHUBATH MOCIEACTBUS OBITOBOW U MPOU3BOJICTBEHHOM
JEATeIbHOCTU YEeJOBEKa, CBA3aHHOW € (PU3MYECKUMH IIpolleccaMu, ¢
MO3UIINI HKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOJIONIOJIB30BAHUH, @ TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUMN
HAyKM M TEXHOJOIWM i JaIbHEHIIEro pa3BUTHUS YEIIOBEUECKOTO
o0111ecTBa;



MPUMEHSATh Pa3juvHbIC CIIOCOOBI PabOThl ¢ MHGPOPMAIKMEH (PU3HUESCKOTO
COJICP)KaHHMSI C HCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU IS TIOMCKA, TEepepadOTKu W TPEAbSIBICHUS Y4eOHOUW U
HAyYHO-TIOMYJISIPHONH MH(POPMAIIMH, CTPYKTYPUPOBAHKS W UHTEPIPETAINN
uH(pOpMAIUK, TOJYYCHHOM U3 PAa3JIUYHbIX HCTOYHHMKOB, 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 3HAaHWUHW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHKPOBATh PabOTy T'PYIIIbI, PAIMOHAIBHO PaCHpEIeIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsX, aJ€KBATHO OIICHWBAThH BKJIAJ] KaXXIOTO W3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

IIPOSIBJIATh MOTUBAIIMIO K Oyaymiel mpodecCHOHAIbHONW ACATEIBHOCTH 110
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

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

NOHUMAaTh poidb (GU3UKK B  SKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMANILHOM M 3TUYECKOM cdepax ACsITEIIbHOCTH Ye0BEKa, POJb U MECTO
GU3NKH B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, POJIb aCTPOHOMHUHU B
IIPAKTUYECKON  JCATEIBbHOCTM 4YEJIOBEKA M JaJNbHEWIIEM HAay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHHE OINMCATEIIBHOW, CUCTEMATU3UPYIOIIEH,
OOBSACHUTEIBLHON W TPOTHOCTUYECKOW (GyHKIMH (UUYECKOM TEOpUU —
NEKTPOJUHAMUKH, CIIEHHAIBHON TEOPUU OTHOCUTENBHOCTH, KBAHTOBOM
¢u3KKyu, poiab (HU3MUYECKON Teopuru B (POPMHUPOBAHUU MPEACTABICHHUI O
bu3nueckoil KapTHHE MHpa, MeCTO (PU3UUECKOW KapTHUHBI MUpa B OOIIEM
pALlYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiell (u3Mueckux Ten H
NPOLIECCOB  (ABJICHUI): OJHOPOAHOE DJIEKTPUUECKOE M OJHOPOIHOE
MarHUTHOE TOJIs, TApPMOHUYECKUE KOJIeOaHUs, MATEMAaTUYECKUNA MAsITHUK,
WJICAJIbHBIN TPYXUHHBIM MAsTHUK, TAPMOHUYECKUE BOJIHBI, UICAIbHBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JTMH3a, MOJIENel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEJIHN CBETA;

pasznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH XapakTep (hyHIaMEHTalIbHBIX 3aKOHOB U
OTPaHWYEHHOCTDH UCIOJIb30BAaHUS YaCTHBIX 3AKOHOB;



aHAJIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOILIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAMHAMUKU U
CHE[MAJIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMH, mpaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
U3MEHEHUs]  CWIbl  TOKa,  IOCTYJATbl  CHELUAIbHOW  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLECCHI U SABJICHHUSI, UCIIONb3YSI
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
doroaddekra, mepBeld U BTOpoM mocTyiarel bopa, mpuHIUD
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:
HANpPsHKEHHOCTD 3JIEKTPUYECKOro MOJIs, TOTEHIHA AJIEKTPOCTaTUYECKOTO
MOJisl, PAa3HOCTh TMOTEHIMAJIOB, OJJIEKTPOABMKYIAS CHJIA, WHIYKLIHUA
MarHUTHOrO IIOJII, MarHUTHBIA MOTOK, cwia AMIepa, WHIYKTUBHOCTD,
ANEKTPOABIKYILAsA CUIa CAMOWHIYKLUWH, SHEPrusi MArHUTHOIO IOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOsI CBOOOJIHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SHEPTHS CBA3H s1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, JAudpakuus, JTUCHEpCHs, TOJIHOE BHYTPEHHEE OTpaKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-usiaydeHue saep, (U3NdecKue MPUHIUMBI CIEKTPaIbHOTO
aHaiu3a 1 paboThl J1a3epa;

OIpEACNATh HaIpaBiICHUE WHIYKIMA MArHUTHOTO TOJS MPOBOJHHMKA C
TOKOM, cuiibl Amniepa u cuibl JlopeHna;

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

IPUMEHATh OCHOBOIIOJATAOIINE ACTPOHOMHUYECKUE IOHATUS, TEOPUH H
3aKOHBI  JIJIi  aHajuuM3a ¢ OOBSACHEHUS  (UBUMYECKUX  MPOIECCOB,
NPOUCXONAIIMX B 3BE37aX, B 3BE3IHBIX CHCTEMAX, B MEXIAJAKTHUECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOANUTH MCCIENOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, MpPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOTYYEHHON  3aBUCHMOCTH



¢u3ndecKkux BENMWYUH B BHIAE TpadukoB ¢ Y4ETOM aOCOIMIOTHBIX
MOTPEIIHOCTe  M3MEpPEHWM, JieNlaTh  BBIBOABI 1O  pe3yJibTaTam
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PU3MUECKHX BEIHYUH, TPU ITOM
BBIOMpaTh ONTUMAJBHBIA METOA W3MEpPEHUs, OICHUBATH aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJIUTH OMBITHI [0 MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTATyce MPEaIOKEHHOU
TUIIOTE3BI;

OIKCHIBATh METO/IbI MOTYYEHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUI;
coOJIr0/1aTh TpaBujia OE30MacHOro TPYy/a MPHU MPOBEACHUM UCCIICIOBAHUN
B paMkKax y4eOHOro OJKCIIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIbCKOM W TPOEKTHOM [EATEIBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOr0o 000PYAOBAHNUS;

pemare pacdy€THBIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢bu3nueckoil MOJENbIO: Ha OCHOBAaHWM aHajgu3a YCJIOBHUS BbIOMpATH
¢usnyeckue MoOjeNnu, OTBEYalIllue TPEeOOBAHUAM 3aJauM, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpHUil
IpU  HWCIONB30BAHUM MAaTEMAaTUYECKMX METOJOB pEIIeHHs  3ajad,
MPOBOJUTH PACcU€Thl HA OCHOBAHWU HMMEIOIIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PELIECHUS C YYETOM IMOIYYEHHBIX
pE3YJIbTATOB;

pemaTh KadeCTBEHHbIE 3a/Jauyd, TpeOyrolne NPUMEHEHHs 3HaHUU U3
Pa3HbIX pa3lieloB Kypca (PU3UKH, a TaK)Ke UHTErpalliy 3HAaHUN U3 JAPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOrO0 IMKJIA: BBICTPaMBAaTh JIOTHYECKYIO
LENOYKY PacCyKJE€HUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS JJii OOBSICHEHHS OCHOBHBIX
INPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJa POCCUWCKUX M 3apyOeXKHBIX YUYEHBIX-
(GU3NKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIUIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJM3UPOBATh M OLIEHWBATH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESITETbHOCTH YEJOBEKa, CBA3aHHOM € (U3MUYECKUMHU TPOLECCaMU, C
HO3UIMM 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTAaBICHUI O palOHATIbHOM
IPUPOJIONOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJIb30BAaHUU JOCTHXKEHUN



HAyKW M TEXHOJOTMH JUId JaldbHEHIIero pa3BUTHS YEJIOBEUECKOIro
00111eCTBA;

NPUMEHSTh pa3IudHble CIOCOObl PaboThl ¢ MHpOpMaIHEH (U3UMUECKOrOo
COJAEPXKAHMUSI C HCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTMM JJIsi TOUCKa, MepepadOTKM W MpeAbsBICHUs Y4eOHOH u
HAyYHO-TIOMYJISIPHOM MH(OpMAaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uHpOpMAIMU, TOTYYEHHOM M3 PA3TUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH  MOJy4YaeMyl0  HMH(GOpMAIUMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAaHUM, TaK M HA OCHOBE
aHaln3a UCTOYHUKA HHPOpMAIUY;

MPOSBIIATH OpraHU3alliOHHBIE u MO3HaBaTENbHBIC YMEHHUS
CaMOCTOATEIBHOIO  IPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBITNIOJTHEHUS IPOEKTHBIX U yU€OHO-UCCIIE0BATENBCKUX padoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM pa3IU4HbIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAllMOHAIBHO PACHpPENeNaTh AeATEIbHOCTD
B HECTAHJAPTHBIX CUTYallUsAX, aJICKBaTHO OLIEHWBATh BKJIAJ KaXKJI0ro M3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyaynieil mpoeCCUuOHAIbHON AESITENIbHOCTH 110
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnsbie | IlpakTHyeckue
n/n MporpaMmmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsI
pecypchbl
Pasnea 1. HAYUYHBIM METO/ IO3HAHUS ITPUPO/IbI
1.1 HayuHblii 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 cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepPeX0/Ibl
Hroro mo pazneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DIIEKTPUYECKOE 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

KoimuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kourponbubie | IIpakTuueckue
NpPOrpaMMsbl Bcero o0pa3oBaTeJbHbIE
padoThI padoTbI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe noie 14
1.2 DneKTpOMarHuTHAasE UHAYKIHS 13 1
Hroro no pazneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnueckue KojaeOaHusI 10
2.2 DeKTpOMarHUTHBIE KOJIeOaHuUs 15
93 MexaHHUeCKUe U AIEKTPOMArHUTHBIC 10 1
BOJTHBI
24 OnTuka 25 1
Hroro mo pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

3.1 OcnoBel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsipHO-BOJIHOBOH Ayalin3m 15

4.2 duznka aToma )




43 ®duznka aTOMHOTO sAApa 1 3JICMCHTAPHBIX

YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3IUKU

5.1 DJeMEeHThI aCTPOHOMUHU U aCTPOPUIUKU 12
Hroro no pazueny 12
Pazznea 6. PUSHUYECKHAN MPAKTUKYM
6.1 Du3nUECKUil NPaKTUKYM 16 16
Hroro no pazneny 16
Pa3gen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHIE
71 MPEIMETHOTO COJIEPIKAHUS U OIIBITA 15
' JesITeIbHOCTH, IPUOOPETEHHOT O NPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazgeny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




