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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpeaHEro oOmero o0pa3oBaHUs
pazpaboTaHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHMU K pe3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3zoBaTeabHOM MporpaMmbl, mpeactaBieHHbIx B OI'OC COO, a
TakKe ¢ y4€ToM QenepanbHOl paboueit mporpammbl BocnuTanus W KoHnenmmn
npenoAaBanus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ~ Depepammm,  peanuM3yOMMUX  OCHOBHBIE  00pa3oBaTEIbHBIC
IPOTPaMMBI.

[Tporpamma mo (usuKe ompesenseT 00s3aTeIbHOe MTPEIMETHOE COJEpIKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieioB
yueOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTOo Ipoliecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[IporpamMma mo ¢u3uke AA€T MPEACTABICHUE O IENAX, COACP)KAHUH, OOIIeH
cTparermu OOy4YeHHUs, BOCHUTAHHMS U PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro npeamera «Dusnkay Ha yriryOJIEHHOM YPOBHE.

N3ydenne kypca ¢U3MKH YriIyOJEHHOTO YpPOBHS TO3BOJISIET PEaNIn30BaTh
3aa4n MpoeCCUOHATBPHONW OPHEHTAIlMU, HANPABICHO HA CO3/IaHWE YCIOBUH I
NPOSIBIICHUSI CBOMX HWHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KasKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI I MPOJOJDKCHHsI OO0pa30BaHUSA B
OopraHm3anusax mnpodecCHOHATBPHOr0 00pa30oBaHUS 1O Pa3IUMYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATbHOCTSM.

B mporpamme mo ¢Qusmke omnpenensroTcs TUIAHUPYEMbIE Ppe3yNbTaThI
OCBOCGHHS Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUS: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrioyOn€HHoM  ypoBHe).  Hayuwo-
METOJIOJIOTUYECKOM OCHOBOW [Isl pa3pabOTKH TpeOOBaHUW K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCsl, OCBOMBIIMX
nporpaMmy 10 (u3WKe Ha YpOBHE CpemHero oOmero oOpa3oBaHHsS Ha
yIIyOJEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-1€ATEIbHOCTHBINA MTOIXO/T.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3HKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00YUeHUS;

coliepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

[IporpaMMa 1o ¢u3MKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHMX IIPOrpamMM.

[TporpaMmMa no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTABISCT BO3MOXKHOCTH JUIS peajH3allii  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJIOB K TMpernofaBaHUi0 (U3UKH Ha YrIyONEHHOM YpOBHE MpPH YCJIOBHH
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUS Kypca.



dusnka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbIi Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE IIPOLIECCOB WU SIBICHHUW, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busndeckoir reorpadmeir u actpoHommen. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM Ompenenusio xapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyY€HHs HOBBIX MATE€pHAJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (opMHUpOBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/]I IO3HAHUS TP BBHITIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeiHEro o01ero oopazoBaHusl MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmmunocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEWl Marepual Kypca (U3MKU
o0beMHEH BOKpYr (u3nueckux Teopuidl. Beaymmm B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJIe.

Hoea zcymanumapuzayuu. EE peanuszanusi NpennoyiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIMana (U3MYECKON HAyKH, OCMBICIIEHHE CBS3M pa3BUTHSA
¢u3ukn ¢ pa3BuUTHEM oOOWIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriayO0nEHHOTO ypoBHs
IpeoJiaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKUX
IPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPOMNCTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYyXIAEeHU
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 1O (GU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
INPUHLIAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYMOIIEro ¢akropa yudeOHoro mnpouecca. g yriayOiaéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIOLIETO (PpOHTANIbHBIE YYEHHYECKHE OMNBITHl MPU H3YYEHHH HOBOTO
MmaTepuana, JabopatopHbie paboTel U pabOTHl MpakTHUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zanud (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBojauTcst 1u6o B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO IMOJIYTOAMM B KaXIOM H3 JTUX KiaccoB. Bropoit cmoco6 — 3T0
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX paboT, KOTOpHIE
IpOBOASATCS B Tpolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon pabotamu
IPAKTUKyMa IOHUMAETCSl CaMOCTOATEIbHOE HMCCIEN0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAa 0€3 MOMIAaroBOi UHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucteMa YYEHHYECKOIO HSKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHAa €IWHBIM mepeuyHeM. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLECCa UCXOAS U3 OCOOEHHOCTEN OYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera ¢Qusuku. Ilpm sTom oOecneumBaercs
OBJIaJicHUEe OOYyYaIOUMMHUCS YMEHUSAMH TMPOBOJUTH TPSIMblE U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUI0 PAcUETHBIX M KAayeCTBEHHBIX
3amad. IIpu aTOM A pacd€THBIX 3aJa4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAaHUM U3 Pa3sHbIX pa3nenoB. [ KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBIIAIOTCA 3aJaHusl Ha OOBSICHEHHE/TIpelCcKa3aHUE IPOTEKaHUs
(u3nyecKux SBICHUNA U MPOLIECCOB B OKPYXKAIOIIEH XKU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNnu A CUTyalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k marepuanbHO-
TEXHUUYECKOMY OOECIEUeHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 O0IIEro 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMme TI0
¢u3MKe yYEeHHYECKHX OIBITOB, JaO0OPATOPHBIX padOT M paboOT MpaKkTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHE (POPMHUPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (U3HKE KIIOUYEBBIX JIEMOHCTpAaIMil s
UCCIIEIOBAaHMSI ~ M3YyYaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHU.

JlaGopatopHoe 000OpyAOBaHME [UJIsl YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYaromMXcs. TeMaTHYeCKHe KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMHU TIETISIMU U3YYCHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dopMUpOBaHHEe UHTEpeca W CTPEMIICHHS OOYy4alomuMxcs K HaydHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GbopMUPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3YUYCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKHIX
3HAHWUW U HAYYHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHE NPEIACTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEICTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHME ATUX Ieed 00eCIeuynBaeTCs PENICHHEM CICAYIONINX 3aJad B
mpoliecce n3ydeHus Kypca GU3NKA Ha ypPOBHE CPETHETO 00Iero oOpa30BaHMUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKYy,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHWE YMEHUH MPUMEHATh TEOPETUUCCKHIE 3HAHUS IS OOBSICHEHUS
(GU3HYECKUX SBJICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHUYCCKUX PEIICHUN B
MIOBCETHEBHOH JKU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3aJad C SBHO 3aJlaHHOMU
dusznyecKkoil Monenblo, 3a4ay, MOJAPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/IaHue
du3MYECKON MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4HCIE 3ajad
WH)KCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEICHHUS
(GuU3MYECKUX  OKCICPUMEHTOB, aHajW3a MW HMHTEpPIpeTanud WHPOpPMAIIUH,
oTpeieNIeHus JOCTOBEPHOCTH MOJIyY€HHOTO Pe3yibTara;

CO3MIaHHE YCIOBHMA IS PAa3BUTUS YMEHUN MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH J1eATETHHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodhecCUOHATHHOU A TEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yueOHoro mnpenmera «®duszuka» Ha ypoBHE CpeaHero oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, [UIAHUPYIOIIMMHU TPOJIOJKEHUE
0o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOoduIIs.

Ha u3yuenue pusuku (yrmyOn€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb J€JaeT BbIOOp
NpOBEJCHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB C YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUSA PUPOBI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayuHslit MeTo 1 mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUBNUYECKUX SBJICHUU.

DKCHEpUMEHT M TEOpHsl B Mpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1 m3Mepennsi (U3UYECKUX BEIMYMH (AHAJIOTOBBIE W TIHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TEJIO, HWcANbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOUYCUHBIN
3apsn). ['unoresa. @usznueckuii 3aKoH, TpaHuUllbl ero npuMeHuMoctu. Guznyeckas
TEOPHUS.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU JIEATEIbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa TMPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMCcTBO ¢ nudpoBoil Jaboparopueit mo dusuke. [Ipumepsr n3MepeHus
(U3UYECKUX BEIIMYWH TIPH MIOMOIIN KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MPOEKIMM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeoHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKIMHU HA OCH CUCTEMbl KOOPAMHAT.
Clio)xeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpadukm.

CBoOomHOe manmeHue. YCKopeHue cBOOOAHOTO majeHus. [[BmkeHue Ttena,
OpOIIIEHHOTO0 MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOUKH OT BPEMEHU U X IPAPUKH.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. llepwon m wacTtoTa oOpaiieHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U IMOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKH.

TexHnyeckue ycTpocTBa M TEXHOJOIMYECKHME IPOILECCHI: CIUIOMETP,
JBWKEHUE CHapsAOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE MEpeaadH,
CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Mopnenb cucteMbl 0TCU€Ta, WIUTFOCTPALUS KMHEMATHUYECKUX XapaKTEpPUCTUK
JBUKECHMSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanys npeaenbHoro nepexoia i \3BMEpEHNe MrTHOBEHHOM CKOPOCTH.

ITpeoOpa3oBaHne ABMKEHUH C UCIOIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKECHHOM IPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOTO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy Npu ABHKEHUH MO OKPYKHOCTH.

ITpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHEeHHME IyTEW, TPAEKTOPUH, CKOPOCTEW ABMXKEHUS OJHOTO U TOIO K€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxKym.

N3ydyeHne HEpaBHOMEPHOI'O JIBUKEHUS C LIEJIbIO ONPEIEIICHNUsT MTHOBEHHOU
CKOpPOCTH.

W3mepeHne yckopeHusl Mpu MpsSIMOJIMHEHHOM PABHOYCKOPEHHOM JBU)KEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKECHUM.

WN3mepenne  yckopeHuss ~ CBOOOJHOTO  MmajaeHusi  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpHH).

W3ydyenue fABMKEHUs Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTA MEXAY JaJbHOCTBIO
10JIETA U HaYaJIbHOIM CKOPOCTBIO TEa.

W3ydyeHne IBUKEHUS Tela IO OKPYKHOCTH C IMOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IlpmHumn
oTHocutenpHOCTH ['anmunes. HenmHepuuanpHble cUCTEMBbI OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiuuy CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUATIBbHBIX TOYEK.

3aKOH BCEMHPHOIO TSATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOIO NaJE€HHS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMUpOTHL. JIBUXKEHME
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHHs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Kospduuument tpenus. Cuna conmpoTHBICHMS] NPU JABMKEHUU Tella B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOAIIMITHUKH,
JBUYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

Habmronenue nBuXeHHs TEN B MHEPLMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTEIBHOCTH.

Kauenne nByX LWJIMHAPOB WM WIapOB Pa3HOM MAacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJEWCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIBHON CUCTEME OTCUETA.

PaBeHCTBO cWJI, BOBHUKAIOIIMX B PE3YyJIbTaTe B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

W3mepenne paBHOACMCTBYIOLIEH CHII NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOW INIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanrie 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenue koddduiiieHTa TpeHus Mo BEJIMYMHE YII0BOTO Kod(duireHTa
3aBucuMocTu F.,(N).

HccnenoBanre NBMXKEHHS OpycKa MO HAKJIOHHOW IIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEHHUS.

W3ydeHne nBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe M BpaliaTteabHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl
CnoxeHune Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, pelIETYaThie KOHCTPYKIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HccnenoBanre ycCIIOBHI paBHOBECHS TBEPIAOTO TeJd, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONOPBI.

Tema 4. 3akonvt coxpanenus é Mexanuke.

NMnynbec MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbl M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOM Touku. [IperncraBieHue o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGota cumel Ha MasioM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npeacTaBieHue padboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >HEprus.
[ToreHuuanbHass sHEprust ynpyro AeQopMUpoBaHHOW MpyX UHBL. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACaIbHOM KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOThI.

B3anmHble npeBpalieHuss KUHETUYECKOM W IMOTEHUMAJIbHOM JYHEPrUl IpHU
JEHUCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHH€e SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmMuKym.

N3mepeHne nMmyJiibea Teiia o TOpMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI MU MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHS UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUMU.

N3mepeHrne KHHETUYECKON YHEPTUU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS MOTEHLMAIBHONW YHEPTHH MPYXKUHBI C pabOTOM CHIIBI
TPEHUSL.

Omnpenenenve pabOTHl CHIIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka u TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbiTHOE oOocHOoBaHue. [uddys3us. bBpoyHoBckoe aBmxkeHue. Xapakrep
JBM)KCHUSI M B3aMMOJICHCTBUS YACTHUIL] BellecTBa. Monenu CTpOeHHs TIa3oB,
KUIAKOCTEH U TBEPABIX Tl U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekya (aromoB). KommuecTBo BeliecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenps uaeanbHOTO raza B MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: YACTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (wmkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccel B
UjealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
Mpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MeXIy [JaBIE€HHEM W  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJIbHOTO TEIUIOBOTO JBHKEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPIHEN MOCTYyNaTeIbHOrO TEIJIOBOrO IBM)KEHHS €€ YaCTHULI.

TexHu4ecknue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
0apoMeTp, MoTy4eHHe HaHOMATEPHAIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHS 4aCTHUL BEILIECTBA.

Mopenb GpOyHOBCKOTO JTBUYKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Huddysust sxuakocTe.

Mopaens onbita IlTepha.

[IpuTsyKeHNE MOJIEKYIL.

Mopaenu KpUCTaJUIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanme H30MpoIECCOB.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmMuKym.

HccnenoBanre Tmporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsSUYEil U XOJIOTHOM BOJOM.

W3yyenne H30TEpMUYECKOro Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro mporuecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHYTpEeHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peslaKcauus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenp Ha€anbHOrO rasa B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXXEHHUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALMs YaCTHILl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruu OJJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Boruncienue paboTel 1o rpaguky
npoliecca Ha pV-auarpamme.

Tennmonepenaya  kak  cmoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHYECKONH  cucteMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMkocTh Tena. YaelnbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YienbHas TEIUIOTAa CrOpaHus
toruBa. Pacu€r KonmuecTBa TemiaoThl mpu  Teruionepenade. I[lomstue 00
aanabaTHOM TIporecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuectBo
TEIJIOTHI W paboTa Kak  Mepbl W3MEHEHUS.  BHYTPEHHEH  HSHEpruu
TEPMOIMHAMHYECKOU CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHMKH JJisi PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKON CHCTEMBI MPOXOIHT
eIMHCTBEHHAs aauadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO MEpeaTh TEIUIOTY OT 0oJiee X0IO0AHOro Tena K Oosiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpunnunel aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIIOIb30BaHUsl TEIJIOBBIX ABUTarenel. TemmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOJIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNM, NapoBas TypOuHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWUIM3aLUs «TEIUIOBBIX» OTXOIOB C
UCIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIM3AIMS OMOOPTaHMYECKOTO TOIIIUBA AJIs
BBIPAOOTKU «TETUIOBOM» U DJICKTPOIHEPTHH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nymHoe oraumso.

CpaBHEHHE yAEIIBbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne yaenbHON TEMII0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3U DHEPTHM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJIKOCTEM.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe u KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa3oBaHUS.

HacpllieHHbIE W HEHachIlleHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUSI HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTD
0T 00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCKMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxaocTth Bo3ayxa. AGCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaium3auus. YJIEJbHAs TEMJIOTAa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnnoBoe pacuUpeHHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUE TeII0BOro OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. K03 (UIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE MPOLECCHL:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIaBJICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnbITEl C MBUIBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumnisipabie sBiaeHUs.

Moaenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEILIECTBA.

Buawr nepopmariuii.

Ha6monenue mansix gedpopMariuid.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3yueHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTHM BO3JyXa M OILIEHKa MaccChl MapoB B
NOMEIICHHH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OneKTpu3aluss Tel W €€ MpOosBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKM, NHMAJIEKTPUKH U  MHOJYIPOBOAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsja.

B3aunmopneiictBue 3apsaoB. Toueunbie 3apsanbl. 3akoH Kynona.

DIeKTpuYecKoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsi]Ib.

Hanpspk€anocts  snektpuueckoro  mosd.  [IpoOueiit  3apsin.  Jluauwm
HaIPsHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE AIEKTPHUUECKOE TOJIE.

[IoTeHIHAIBHOCT 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloTeHnuanbHass >HEprust 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro moss. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOIHOTO).

[IpyHLIMT CynepnO3ULUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEpHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy 1miapa. [lone paBHOMEPHO 3apsKEHHOM
OeckoHeYHOW TUIOCKOCTH. KapTWHBI NUHUI HampspDKEHHOCTH J3THX TOJEH U
HKBUITOTEHLIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jusnextpuueckas
IIPOHUIIAEMOCTH BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBarenbHOe cCOeqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCATOPa.

JIBrKeHne 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPHUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIeHCaTOphl, reHepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO Y MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX MUIACTUH.

Monens anekTpoctaTudeckoro reHeparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO0 KOHJIEHCATopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmMuKym.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallleHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3ITy4YEHHs CBETOINOAA.

M3yyeHnue npoTeKaHus TOKa B LENH, COAEPKAILENH KOHAEHCATOP.

Pacnpenenenune pa3HOCTH MOTEHIUAJIOB (HanmpspKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAMHEHUH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannwtil 31eKmMpuiecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 1 ydacTKa Lenu.

DneKTpudecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY TMOMEPEYHOr0 CEUYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEOUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBiéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexktpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTh 3JIEKTPUUYECKOro0 TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

DOJIC um BHYTpEHHEE COINPOTHUBJIEHHWE HCTOYHMKA TOKa. 3akoH Owma 1
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM 1ienmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

M3mepeHne cuilbl TOKA U HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb CONPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPH TOCTOSTHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crioco0bI coemnHeHust ICTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3sHOCTH MOTEHLUUAIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUS PEZUCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHNS TIPOBOIHHUKOB.

HccnenoBaHve 3aBUCUMOCTH CHJIBI TOKA OT HAaNpsDKEHUS JUIsl  JIAMIIb
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 paziuunsix cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTDh  PA3JMYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS METAIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



OneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynpOBOJHUKH. CobcTBeHHass W TpHUMECHAas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS IUCCOLMALIMS.
OnekTpoins. 3akoHbl Dapanes [ dIEKTpoau3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENbHbBIN
pa3psia. PaznuuHbie TUITBI caMOCTOATENBHOrO paspsiaa. Monnus. [lnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra30pa3psiaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: O,
TpaH3ucTop, (GOTOAMOMA, CBETOAMOJ, TallbBaHUKA, paduHUpOBaHUE MEAH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS MUKPOCKOIUSI.

Hemoncmpauyuu.

3aBUCHUMOCTh CONIPOTUBJIEHUSI METAILUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAUIOB U MOJYIPOBOIHUKOB.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mronenue anextponmsa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BEUYHH C MCIOJB30BaHUEM aHAJIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
busznyecKkux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3felnax «YUYEHUYECKHH  JKCIIEpPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kjacce
OCYIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTeMaTUKH, OUOJIOTHUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBas JabopaTopusi.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluHeitHas QyHKIuS,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOEKIUH HAa OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Bbuonozusa: mexanuveckoe NBWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKaloleh Cpenbl,
yTHIn3anuss OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHbBIE SIBIEHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIyYeHWEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUYECKUE
CBOICTBAa METAIJIOB, JEKTPOIUTUYECKAsT TUCCOLMALIUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro MW OJKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M ApPYrue), ABUTATEIb BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJEKTPONpHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJTACC

Paznen 4. JnekTpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUe TNOCTOSIHHBIX MarHUTOB M NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmn cynepnosunun
MArHUTHBIX NOJIEN. JIMHUM MarHUTHON MHIIYKIWH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHnua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnosne. PaGora cunbl Jlopenua.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTMYCCKHC IPOLCCChI: IMPUMCHCHHUC

MTOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  nuHWMA  WMHAYKOMM ~ MAarHATHOTO — MOJS  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIIUU MO JJITMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMDI JNENUCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKmMuUKym.

HccnenoBanrie MarHUTHOTO OISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (eppOMArHETHKOB.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbl AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuU.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEeKkTOpa MAarHUTHOM
uHayKuuu. OJIC uHAyKIMM. 3aKOH JJIeKTpoMarHWuTHOW wuHAykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHE MPOUECCH: MHAYKIHMOHHAS
[€4b, COJIEHOU/I, 3allIUTa OT JICKTPU3ALMNU TEJ IIPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGntogenue siBjaeHUs 3J1I€KTPOMAarHUTHOW MHIYKIIMH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKmMuUKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHAYKIUY BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBoOOIHBIE KOJICOAHNUS.

["apMonnyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIHUCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BuiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKNX KOJIEOAaHUN W3 MX SHEPTeTHYECKOTO W
KMHEMATUY€CKOTO OMUCaHMUS.

AmMmutyaa u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m wacrora koseOanuii. [lepmom Mamblx CBOOOTHBIX KOJI€OAHUN
MaTeMaTUYeCKOoro MasTHHKA. llepros cBOOOAHBIX KoOI€OaHMW MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHy)eHHbIe kKoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

HalGmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJI€OAHUN Tpy3a HA HUTH OT
aMILTATY/IbI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs MPEACTaBICHUI 00 UACATBPHON MOJCIN MTPY>KUHHOTO MAasSTHHUKA.

3aK0H COXpaHEHUs YHEPTUU NPU KOJIeOaHUSX rpy3a Ha MPY>KUHE.

HccnenoBanuie BIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIeOaHHW Ha YyIIPYTOM TOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMINX KOJIEOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHIH.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KoOJIOaHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsiia KOHJAEHCaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JCHCTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HAMNpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B €N CHUHYCOUJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvueiii  Tpanchopmarop. IlpousBonactBo, mepegadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOJACTBE JJEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOaHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJECOAHUH.

Mopaeinb 31eKTPOMarHuTHOIO reHepaTopa.

BrinyxneHHbIe CHHYCOMIAaTbHbIE KOTeOaHusl.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENHM IIEPEMEHHOTO
TOKA.

Pesonanc mnpu mnociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHIUT ACUCTBUS TpaHCHOpMATOpAa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenune 3eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUNHbLE G0JIHbI.

MexaHnueckre BOJIHBI, YCIOBHUS HUX pacrnpocTpaHeHus. llomepeunsie u
pONOJbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaK€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHMTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpazoBaHue U pacpPOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiny MEXaHUIECKUX BOJTH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOW KoJieOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Moaspu3anus, 1udpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPAKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKym.



M3ydenue napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHHs cBeTa. llocTpoenne nzoOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4acTOThI
CBETAa M COOTHOILIECHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnokHBII cocTaB 0eloro cBeTa.
IIBserT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroa MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie U pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE M OINTUYeCKas CHJa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

dopmysia TOHKOW JMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoi ocu. [locTpoeHne wu300pakKeHMI TOUKM W OTpe3ka NpsSIMON B
coOMpaloIIKX U pacCeUBaIOUIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMONEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHOU
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. lIpumepsl knaccuuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanrie npeioMIIeHUs CBETA.

HaGmronenue mosiHOro BHYTpEHHETO OTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IUJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenne nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PeIIETKH.

Ha6monenue nudpakiinoHHOTO CHIEKTpa.

Ha6mronenue nucnepcun cBera.

HabGnronenue nonsipusaliuu CBeTa.

[IpuMeHeHnE MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKmMuUKym.

N3mepenure nokazaresns npeioMJIeHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Toy4yenune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JTMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInn U MOIsIpU3aIuu CBETA.

W3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune naTepPEPEHITNH JIA3EPHOTO U3IIYYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

HN3mepeHnune IiMHbl CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3Iy4YEHUs CBETOMMOAA TIPHU MOMOIIU IU(DPaKITMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crieIUAJIBLHON TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIIELIMAIbHON TEOPHUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — mHTepBal.  [IpeoOpa3oBanus  Jlopenna.
Ycnoue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKPALIEHUE JJINHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTUILBI.

CBs13b MacChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHHUYeCKUe YCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CITyTHUKOBBIE
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHBIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (1o
dboTorpadusiM TPEKOB 3apS>KEHHBIX YACTUI B MATHUTHOM TOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnore3a [Imanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronertoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gporosddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocth). OmbiTel I1. H.
JleGenena.

BousHoBbIE cBOMCcTBA yacTul. BosHbl ne bponna. /Inuna BonHs! ae bpoia u
pazMepsl o0JacTH JIOKaNIM3alMM JBUXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEneNEHHOCTEH
["eitzenoOepra.

TexHn4eckrue yCTpPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIEKTPOMETD,
dboToseMEHT, (HOTONATYUK, TYHHEIBHBI MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauo.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanye 3aBUCUMOCTU CUJIbI TOKA YEPE3 CBETOIHUOJ OT HAIIPSIKEHUSI.

Tema 2. @uzuka amoma.

OnbITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornomnieHrue GOTOHOB MpU NEPEXOAE aTomMa
C OJIHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Habmronenne nuHedvaTbix CIIeKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue QJIMHBI BOJHBI JA3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HalGmronenue nuaeitdaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHon Punbepra.

Tema 3. Dusuka amomMHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PamnoaktuBHOCTh. Anbda-pacnag. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyueHue.

3akOH pPaguOaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B MPHUPOLE.
CBoiicTBa MOHU3MPYIOLIEr0 H3JIy4eHUs. BiusHue pagvoOaKTUBHOCTH HA YKUBbIE
oprauu3msbl. EctecTBeHHbIi QoH uznyuenus. JJozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTes sAaep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAECPHOTO CHHTE3a. OKOJOTHMYECKHUE AaACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICMTOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-ritooHHas MOAENb apOHOB.

®dusznka 3a npenenamu CranaapTHO Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO pusnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKUE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, snaepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQuUsl.

Yuenuueckuii skcnepumenm, navopamopmnsie padomuol, npaKmMuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUN. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUS.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3IbI, TUTAHETHI, WX BUIANMOC
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CEeKTPaJIbHBIA KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHHe
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3Booruu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sapax
raJaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3MydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MoJIymiapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco0b1 u3MepeHus (PU3NYECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, MCCICHOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp u3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3felnax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maomee NOBTOPEHUE.



O0o0menne U cucTeMaTu3alus CoAepKaHus pa3fesioB Kypca «MexaHuKay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMUH U ACTPODUZUKI.

Ponb ¢u3uku u acTpoHOMUHM B HIKOHOMHYECKOM, TEXHOJIOIMYECKOM,
COLIMATILHOW M 3THYECKON cepax AesITeNIbHOCTH YEOBEKa, POJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MUpPA, 3HAYECHHUE OIMCATEIIBLHOM,
CHUCTEMATU3HUPYIOIIEH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMUPOBAHUU MPECTABICHUN
0 ¢U3MYECKON KapTUHE MHUpa, MECTO (PU3UUYECKOW KapTHUHBI MHUpA B OOULIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUCHUEM MEMO008 HAYYHOZ20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, TUMoTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEINIbHBIE TPUOOPHI, ITUpoBas 1adbopaTopusi.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. BEKTOpPHl M MX MPOEKIMU HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYrOJIbLHUKOB,
onpeeseHUe MIONIaaAH MITOCKUX GUryp U 00bEMa Tell.

Buonozus: »>nextpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JIBW)KEHUS B JKMBOW INPHUPOAE, DKOJOTMYECKHE PHUCKA MNPH IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAOWIEH  Cpenpl,
yIbTPAa3BYKOBasg JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KUM MAarHUTHBIX pYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusa: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOTO0 TOKAa, WHIYKIMOHHAs IMeub,
JMHUAW 3JIEKTpOIepeaay, dJIEKTPOABUraTelb, paaap, PaAuONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapesi, CIIyTHUKOBbBIE
NPUEMHMKH, IEPHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mnpeaMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXCcsl pyKOBOJCTBOBATHCSA
chOopMUPOBAHHON BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIlW, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIMIETOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJI€Ha POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTbh B CaMOYINpaBICHHMM B 00pa3oBaTelbHON
OpraHH3allly;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXXIaHCKON UIEHTUYHOCTH,
MaTpUOTU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIATh
OCO3HaHHBIN BbIOOp Oynyiel mpoeccuu U pearTn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPA30BaHMUIO B
obnactu (pU3MKHU Ha POTXKEHUU BCEH KU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(hOPMUPOBAHHOCTH AKOJOTHYECKON KYJIbTYPhl, OCO3HAHHE TJIO0ATHLHOTO
XapakTepa IKOJOTHUECKUX POoOIeM;

IJJAHUPOBAHUE W OCYILIECTBICHUE JICMCTBUN B OKPY’XKAIOIIECH cpele Ha
OCHOBE 3HAaHU4 LIEJEN YCTOMYUBOTO PA3BUTHUS YEIIOBEUYECTBA;

pacCIIMPEHUE OIbITA JIESITEIBHOCTH SKOJIOTMYECKOM HANPABICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAaHUM 110 (PU3HUKE.

HEHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOU JEATEeIbHOCTH, TOTOBHOCTH B TPOIECCE
U3YYCeHUS (PU3MKH OCYIIECTBISATh MPOEKTHYI0 W HCCIIEI0BATEIBCKYIO
JeSITEIbHOCTh MHIUBUIyaTbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue AeicTBHA:

CaMOCTOSITeNIbHO  (OpMyJIHpOBaTH M aKTyaJlU3UpoBaTh  MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NUeCcKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIINXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLIEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHI 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIeM.

Ba3oBble uccieaoBaTe/LCKHE JeHCTBUA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bu3nYeCKO HAYKH;



BJIAJETh HaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMUYHBIX METOOB MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B OOJIACTH
busuKwy;

BBISBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3UPOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ peIIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHMS;

aHaJM3UPOBaTh TIOJYYEHHBICE B XOJI€ PEIICHHS 3aJaud Ppe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PUHKY;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, NIPEJjIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, IOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManUU (PU3NUIECKOTO COACPIKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBISATH IOMCK,
aHaJIW3, CUCTEMATHU3AlMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOPM TIPEJCTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh CPEACTBa HMH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJo/leHneM TpeOOBaHUN HIPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOoCOEpeKeHHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMSI B Pa3IMYHBbIX (hopmarax c
y4€TOM Ha3HaueHus uHGOpPMAIMU U 1EJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO (OpPMY MPE/ICTABICHUS U BU3yaJIU3al1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:



OCYIIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CUTyallddi © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMATb W MUCIOJb30BAThb  IPEHMYIIECTBA  KOMAHIHOM W
WHIUBUyaIbHON PaboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LE€JIM COBMECTHOM JEATEIbHOCTH, OpPraHUW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATH IUIAH
NEeUCTBUH, pacrpeaesaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJMAa M KaXXJAOTO y4aCTHHMKA KOMaHIbl B
oO1IHii pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH HJEU C IO3ULUU HOBU3HBI,
OPHUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIIATh  IO3HABATEIbHYIO JIESITEIHHOCTH B
obrmacti (UBMKH W ACTPOHOMHUHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PElIEHUs PACUETHBIX U KAYECTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYECKOU pabOThl ¢ YYETOM HMEIOIIMXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;

pacMpsATh paMKH ydeOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIIICHHE;

OTICHUBAThH MIPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIIMH B OOJACTH
(GbU3UKKM, MOCTOSHHO IOBBINIATH CBOM OOpa3oBaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aHAJIU3E PE3YyJbTaTOB
JIEATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MPU aHAJIU3E PE3YJbTaTOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporecce HOCTHXKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IMPOTPAMMBI 10
buzuKe I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Yy OO0y4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, IpeAnoaaratonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHUIO LIETTU
U ycCliexy, ONTUMHU3M, MTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHTHIBATh €r0 TPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAMBATh
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THTHCS, TMPOSBISATH HHTEPEC U
paspemaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce mpenMeTHbIe pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMATh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKON, COIMAIbHOW M OSTUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI Hay4HOU KapTHHE MUPA,
3HaYCHHE OINUCATENIbHOM, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEILHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (DU3MKU UM TEPMOIAMHAMUKH, POJib (PU3NYECKON TEOpUHU B
dbopMHUpOBaHUU MIPEACTABICHUHN O (GU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUS NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
IPOLECCOB (SIBJICHUI): HWHEpLMaNbHAs CHCTeMa OTCuéTa, aOCOIIOTHO
TBEpIOE TEJO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCoMOTHO ympyras jaedopmaius, abCOTIOTHO
ynpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOIO) Tea, UACATBbHBIN ra3, TOUEUHbIN 3aps,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

paznuyaTth ycloBUsS (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh W OOBICHITH MEXAaHWYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M IEpeMEIEHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOCUTENbHOCTH [anmumnies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHHMYECKOW HSHEpruM,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), IMPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MMIyJbca U
MEXaHUYECKOI 3HEPrUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbI MoJeKyJnsApHOU (U3MKK U
TepMOJUMHAMUKUA (CBA3b JaBJIEHUS HWJEAJbHOIO Tra3a CO CpelHel
KUHETUYECKOW SHEPIUEd TEIUIOBOTO JBHXXEHHS W KOHUECHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphbl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKECHHS €r0 YaCTHL, CBS3b JIABICHUS UIECATbHOIO
raza C KOHUEHTpPAalUMEW MOJIEKYJl M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—Kamnepona, mepBpli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpAHEHUsI PHEPIHMM B TEIUIOBBIX IPOLECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3plBaTb  YCJIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiianeipoHa,

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUUYECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TOJIA, IPUHLMI CYIEPIO3ULUN IIEKTPUUECKUX
IIOJIEH, NIPU ITOM YKa3blBas YCJIOBHMS IPUMEHUMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BA)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuId ydacTka
HEeNYM U U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npasusia Kupxroda, 3axonsr @apazest 11s1 37€KTPOIH3a);

OMUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHUS, HCIOJIb3YSl BEIMUYWHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CHIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs DJHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YOPYTrOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEepPrusl B3aMMOJCHCTBHS Tena ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyrod naedopmanuu HOpyKHUHBI, KOJUYECTBO TEIJIOTHI,
aOcoytoTHasl TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusl WACATLHOTO OJHOATOMHOTO Ta3a, paboTa HIeallbHOTO Tasa,
OTHOCUTENbHAA BIAXHOCTH Bo3ayxa, KIIJ[ wmaeanpHOro TemmioBoro
JBUTATEIISL; IEKTPUYECKOE T10JI€, HANPSIKEHHOCTD IEKTPUYECKOrO IOJIs,
HaIPsDKEHHOCTh IIOJIT TOYEYHOrO 3apsja WIM 3apspKeHHOro Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, IOTCHIMAI 3JIEKTPOCTATUYECKOTO IOJIH,
pPa3HOCTh  IOTEHLMANOB, JJEKTPOABIKYLIas  CUja, CwWia  TOKa,
HaIlpsDKEHWE, MOIIHOCTh TOKa, OJJEKTpUYECKas EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COINPOTHUBIICHHE Yy4yacTKa LENU C IOCIECIO0BAaTENbHBIM U
HapaJuIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MO
KOHJIEHCATOpa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBMKCHHME 4YaCTHI] BELIECTBA,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE JBMKEHUE, AUPPy3Usi, HCIapeHue,
KHUIICHUE U KOHJEHCAUWs, IJIaBJICHUE U KPUCTAJUIM3aLKsl, HAIIPABICHHOCTh
TEIUIONEPENAYM, IIEKTPU3ALNS TEJl, SKBUIIOTEHIIMAIBHOCTD MOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

IPOBOJNUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUMYHUHBI OT
IpPYyroi C  HWCIOJIB30BAaHMEM  MPSAMBIX  W3MEPEHHH, TMpPU  3TOM
KOHCTPYMpPOBaTb YCTaHOBKY, (UKCHPOBATH PE3YyJbTaThl IOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAEC TIpapuKOB C YYETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHHM, IeNaTh BHIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBII METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPENTIOKEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIN3UPOBATh
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeII0KEeHHON
TUIIOTE3bI;

coOuo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMMA
B paMKax ydeOHOro »OKCIEpPUMEHTa, IMpakTUKymMma U  y4eOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JAEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIabOpaTopHOTo 000pyI0BaHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MOJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOoBaHUSM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUeckux TEeOpUll TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METO/0B
pelieHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHMM MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELIEHUS C
y4€TOM TMOTYYEHHBIX PE3YJIbTATOB;

pelaTh KayeCTBEHHBbIE 3ajlauu, TpeOyrolue MPUMEHEHUS 3HAHUU U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPallMy 3HAHUW U3 JAPYTruX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY pacCyKIeHUI C OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKHUE SIBICHUS,

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENLHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOILIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMH MPOILIECCAMHU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
HIPUPOAOIOIL30BaHUM, @ TAKXKE PasyMHOM HCIOJIb30BAHUU JOCTHKEHHN
HAayKd ¥ TEXHOJIOTUH [UIs JalbHEHMINEero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



NPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHPOpPMAIHEH (PUINIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUM JJIl TIOMCKa, MEepepadOTKU U TpEeAbsABICHUA Y4YeOHOUW H
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUU, CTPYKTYPHUPOBAHHUSA M WHTEPIpETAINH
uHpOpMaIlMK, TOJNYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJIy4aemMyro  HMHQOpPMAIMIO U  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA MH(OopMaIuy;

HPOSIBISTD OpraHu3allMOHHBIE u MI03HABATEJIbHBIC yMEHUS
CaMOCTOSITEIbHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B TMpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTath B TpyMmme ¢ HUCIOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUITAHUPOBATh PabOTy TPYMIbI, PAlIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJI€KBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYMIIBI B pELICHUE paccMaTpruBaeMoil mpoOIeMbl;

IPOSIBIISATE MOTUBAIMIO K OyayIiiel nmpodheccuoHanbHOM AeSITEIbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B Il kKnacce mpeaMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOH,
COIMAIbHOM U 3THYECKOU cepax NeaTenbHOCTH YeJIOBEKa, POiIb U MECTO
$u3MKN B COBPEMEHHOM HAy4YyHOW KapTHHE MHpa, pOJib aCTPOHOMUU B
IIPAKTUYECKOM  JEATEIBHOCTH 4YeJIOBE€Ka M JAJBHEHMIIEM  HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMN (PU3MUECKON Teopum —
AIIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzukn, ponb (usnueckor Teopur B (HOPMUPOBAHUM TPEACTABICHUIN O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00ILEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJI, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUI MAasTHUK,
UJCAJbHBIA TMPYKUHHBIA MAsTHUK, TAPMOHUYECKUE BOJIHBI, WJCAJIbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHUS,
UCIIOJb3YsS OCHOBHBIE TOJOXKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKU U
CHEUUaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMArHUTHOW  WHAyKOWU, TnpaBwio  Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHHUS]  CWJIbl  TOKa,  IOCTYJIaTbl  CHEHUAIbHOW  TEOpUHU
OTHOCHUTEIBLHOCTH DUHINITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS], UCIIOJIb3YSI
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHeHHWe  DWHINTEWHA  JJIs
dororddexra, mepBeld U BTOpoM mocTynaTel bopa, mpuHUUI
COOTHOIIEHUST HeomnpenenéHHocte [ 'eiizenOepra, 3akOHBI COXPAaHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTUM B SAIEPHBIX PEAKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTMCHIBATh (PU3MUYECKHUE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
HaIpsHKEHHOCTD JIEKTPUYECKOTO MOJISA, IIOTEHIUAN 3JIEKTPOCTATHYECKOTO
IOJIs, PA3HOCTh ITOTEHUHAJIOB, JJIEKTPOABWXKYINAS CHJIA, HWHAYKLUA
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Amrepa, UHAYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJAa CAMOMHAYKLIHMH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJbC, IOJHAs DSHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3apsll AIpa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3MYECKUX  SIBJICHHI:
AIIEKTPOMArHUTHAS UHIYKLIHS, CAMOUHYKIIUSI, PE30HAHC, HHTEPhEPEHITUS
BOJNH, Judpakmus, JIUCIEPCHUs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnexktpuueckuii dhdext (dbotorddexr), ampda- m Oera-pacmambi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONpPEACIISITh HANpaBICHUE WHAYKIWM MArHUTHOTO TOJSl MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna,

CTPOUTH U300paKEeHNE, CO3/IaBaEMOE TUIOCKAM 3€pPKaJIOM, TOHKOHN JTUH30M,
Y PaCCUUTHIBATH €TI0 XAPAKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJATalOIIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHWS (PU3WYECKUX MPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX TeJl, BOJIIOLIMY 3BE311 U Beenennoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIBb30BAaHUEM TMPSAMBIX H3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTH



¢uznyeckux BENMYUH B BHIE TIpadukoB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JielaTh  BBIBOJABI IO  pe3yibTaTaMm
UCCIIEIOBAHMUS;

IPOBOJNTHh KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOANUTH ONBITHI IO MPOBEPKE MPEITI0KEHHONW TMIOTE3bI: TIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPenoKEHHOU
TUIIOTE3BI;

OIMHCHIBATh METObI MOMYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
cobmroiaTh mpaBuia 6€30mMacHOro Tpyaa MPU MPOBEICHUHA UCCIEAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpaKkTUKyma U  ydeOHo-
UCCIIEJOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTU C HCIOJIb30BAHHEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 0OOPYIOBAHHS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKkoil MOJENnbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHMSIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PELICHUS C YYETOM IOJIYyYEHHBIX
pE3yJIbTaTOB;

pelarh KayeCTBEHHbIE 3a7aud, TpPeOYIoIUe NPUMEHEHUs 3HAHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C OOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPBl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJIOTHYECKON 0€30IIaCHOCTH, MPEACTABICHUI O pallMOHAJIbHOM
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJb30BaHUU AOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJEepX aHUA C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJIb30BATh COBPEMEHHBIE MH()OPMALMOHHBIE
TEXHOJOTHM JJi1 TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4EOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMAaLIUK, TOJYYEHHON U3 pa3lIWYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHu3alOHHbIE u MO3HABATENIbHBIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHUM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMIE C HCIOJIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEACIsATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJIeKBATHO OIICHUBATHh BKJAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIEI B PELICHUE PacCMaTpUBAEMON MPOOIIEMBI,

HPOSIBIISATh MOTUBAIMIO K OyayIel npodeccuoHaibHO AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.
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