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IMNOACHUTEJIbBHAS 3AITMCKA

[lporpamma no ¢usuke Ha ypoBHE cpeaHero oOmero o0Opa3oBaHus
pazpaboTaHa Ha OCHOBE TMOJIOKEHUH M TPeOOBAaHMH K pe3ysibTaTaM OCBOCHHS
OCHOBHOM oOpa3oBaTenbHOM nporpammel, npexacrtasieHHsix B ®I'OC COO, a
Takke ¢ yuérom denepayibHoi pabouei mporpaMmbl BocnuTaHuss U KoHueniwmu
npenoaasanus yueOHoro npeamera «Ousznka» B 00pa3oBaTebHbIX OpraHUu3aLMaX
Poccuiickoit  ®denepauuun,  peaju3ylOlMX  OCHOBHbIE  0Opa3zoBaTelibHBIC
MPOrpaMMbl.

[Tporpamma no ¢usuke onpeaesnseT 0043aTeIbHOE MPEAMETHOE COEPIKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOC/IEI0BATEIbHOCTh U3YUCHUS TEM U Pa3eioB
yueOHOro mpeaMera ¢ yuéToM MEXKMPEAMETHBIX M BHYTPHMNPEIMETHBIX CBA3CH,
JIOTUKM  y4eOHOrO mpoulecca, BO3PACTHBIX OCOOCHHOCTEH  OOyuarommMXxcs.
[Iporpamma no ¢usmuke naér mnpeacTaBieHHE O LEIAX, COACpXKaHUM, OOIIeH
cTparerud OO0y4yeHHWs, BOCHIHUTAHHS M Pa3BUTHA OOYYAIOLIMXCS CPeACTBAMH
yuyebHoro npeamera «Pusuka» Ha yriryOJéHHOM YPOBHE.

H3yuenue kypca ¢u3uku yriiyOGJaEHHOrO YpPOBHS IMO3BOJISIET PeaM30BaTh
3aja4u NMpod)eCCHOHANILHON OPUEHTALIMM, HANpPaBJICHO HA CO3JaHHWE YCJIOBHUM JUIs
NPOSIBJIEHUsI CBOMX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIMOCOOHOCTEHM KaKIbIM
o0yyaromMmMcsi, KOTOpbie HEOOXOAMMBbI Ul TPOAOKEHUs 00pa3oBaHUs B
opraHmM3aimsix MpoecCHOHANBHOrO 00pa3oBaHus MO PasauyHbIM  (PU3HKO-
TEXHUYECKUM U MHIKEHEPHBIM CIIEUUATBHOCTSIM.

B nporpamme 1o ¢u3MKe ONpeaessioTCs IUIAHUPYEMbie Pe3yJIbTaThl
OCBOEHHMS Kypca (pM3MKK HA YPOBHE CpeaHero o0Iero oOpa3oBaHus: THUHOCTHBIE,
METanpeAMeTHble, mnpeamMeTHeie (Ha  yryOnénHom  ypoBHe).  Hayumo-
METOAOIOTMUECKON OCHOBOM i pa3paboTku TpeOOoBaHMM K JIUYHOCTHBIM,
METAnpeJMETHBIM M TIPEJAMETHBIM pe3yjbTaTaM OO0Yy4alolUXCs, OCBOMBILIMX
nporpammy mo (u3Mke Ha YpOBHE cpeaHero obmiero oOpa3oBaHHs Ha
yriyOinEéHHOM YPOBHE, SABJISICTCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/.

[Tporpamma no ¢u3suke BKIHOYAET:

TUIAHUPYEMBbI€ Pe3yJibTaThl OCBOCHMsA Kypca (HU3MKM Ha yriayOi€HHOM
YPOBHE, B TOM YMCJI€ TIPEJMETHBIC Pe3yJIbTaThl MO rojiaM 00y4yeHus;

conepxkanue yueoHoro npeamera «Dusunkay no rogam o0yueHHUS.

[lporpamma no ¢usuke wuMeeT NPUMEPHBIA XapakTep MW MOXKET ObITh
MCTIOJIb30BAHA YUMUTEIAMHU (PU3UKH [T COCTABICHHUS CBOMX PabOUMX MPOrpaMM.

[Tporpamma no ¢u3uke HE CKOBBIBAET TBOPYECKYIO MHULIMATHBY YUUTENICH U
NPeIOCTABISET BO3MOXKHOCTU I pealM3allii  Pa3IMYHBIX METOAMYECKHX
MOJAXO/Z0B K mpenojaBaHuio (GHU3WKH Ha YyriayOlEHHOM YPOBHE MPH YCIOBUH
coXpaHeHus 00s13aTeIbHON YacTH COJEPIKaHUs Kypca.



Ousnka kak Hayka O Haubonee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYNas B
KayecTBe yueOHOro mpeameTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ B CHCTEMY
3HaHuit 00 okpyxkatomem mupe. [konbHbINH Kype (PU3UKKH — CHCTEMOOOPA3yIOLIuit
JUTSE €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
Jie)KaT B OCHOBE MPOLIECCOB M SBJICHWH, H3yyaeMbIX XHMHUEH, OMOJIOrueH,
(dusnueckoit reorpadueir M acrpoHomuer. HMcmons3oBaHMe M AKTHBHOE
npuMeHeHne (GU3NYEeCKMX 3HAHMK ONpeAeawsIo Xapaktep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTHIH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHMS
KOCMOCA, TOJIyY€HHsI HOBBIX MaTepHajioB C 3aJlaHHbIMU CBOMCTBaMU. M3yuenue
(u3MKM BHOCHUT OCHOBHOM BKiIaa B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHHbI MHpa oOyuaromerocsi, B (JOPMUPOBAHUE YMEHHUH NMPUMEHATb HAYUHBIH
METO/1 MO3HAHUSA MPH BBIMOJTHEHUU UMH YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE cpeaHero o0iero oOpa3oBaHus MOJ0KEH
Pl MICH, KOTOPbIE MOKHO PacCMaTPUBATh KaK MPUHLMIBI €0 MOCTPOCHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEHW KypeC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPIKUT MaTepuall U3 BCeX pa3lesioB (pU3MKH, BKIIOUAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (DU3HMKH.

Hoea cenepanuszayuu. B cOOTBETCTBMM C HeW marepuain Kypca (puU3MKu
o0beAMHEH BOKpPYr (usMyeckux Teopuit. Beaymmm B Kypce sBiseTcs
(opMUpOBaHUE NPEJCTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIECTBE W
noJe.

Hoea cymanumapusauyuu. EE peanuzaums npeanosaraet MCroJjb30BaHUE
rYMAHUTAPHOTO MOTeHIMANa (PU3NYECKOW HAyKH, OCMBICJICHHE CBSI3W PA3BUTHSA
¢usukn ¢ pasBuTHeM OOIIECTBA, a TAKKE C MHPOBO33PEHUYECKHUMH,
HPABCTBEHHBIMH M IKOJIOTMUECKUMH MPOOIEMaMH.

Hoes npuknaononi nanpaenennocmu. Kype ¢usuku yrinyOnE€HHOr0O ypoBHS
NPEANnoJiaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHMYECKHX M TEXHOJIOTHUECKUX
NPUIOKEHUH W3YYEeHHBIX TEOPUM M 3akoHOB. [IpM 3TOM paccmaTpuBarOTCi Ha
ypOBHE OOIIMX TNPEACTAaBIEHUH M COBPEMEHHbIE TEXHMYECKHE YCTPOMCTBA, M
TEXHOJIOTHH.

Hoesa 3Ikonocusauuu peanvsyercsi IOCPEACTBOM BBEJCHHS AJIEMEHTOB
CO/ACP/KAHMS, TMOCBAIUEHHBIX 3KOJIOTMYECKMM TNpo0jeMaM  COBPEMEHHOCTH,
KOTOPbIE CBSA3aHbl C PAa3BUTHEM TEXHHUKH M TEXHOJIOTHH, a TaKkKe OO0CYKIEHUs
npoOIeM palMOHAIBHOIO MPUPOAOTIONB30BAHUA U IKOJTOTHUECKON 0€30MacHOCTH.

OcBoeHue coaepikaHus MPorpammsel 1Mo (PU3HKe JAO0HKHO ObITh MOCTPOCHO HA
NPUHIUNAX CHCTEMHO-ACATEILHOCTHOrO noaxona. Jlnsa ¢usuku peanuszaums 3Tux
NPUHLMIIOB 0a3UPYyETCs HA MCMOIb30BAHUU CAMOCTOSATEIBHOTO YKCIIEPUMEHTA KaK
NMOCTOSIHHO JeicTBytomero (akropa ydyebHoro mnpouecca. s yriy6nénHoro
YPOBHSI — A3TO CHUCTEMAa CaMOCTOSATENIbHOINO YUYEHHMUYECKOrO JKCIEPUMEHTa,



BKJTIOYAIONIEr0 (DPOHTAIbHBIE YUEHHYECKHUE ONBITBI MNPHU HM3YYEHHWH HOBOTO
marepuana, jjabopatopHbsie padoTsl U paboThl npakTuKyMa. [Ipu 3TOM BO3MOXKHBI
nBa crnocoba peanuszaumu (PU3MYECKOro mNpakTukyma. B nepBom  ciyuae
npakTuKym nposoautcs nudo B koHue 10 u 11 wiaccos, nubo nmocne nepsoro u
BTOPOro TMOJYroauMi B KakJIOM M3 3TUX KiaccoB. Bropoit cmocod — 310
MHTErpaius padboT MpakTUKyMa B CHUCTeMy JlabopaTopHbiX paboT, KOTOpbIE
NPOBOJATCS B rpouecce u3ydyeHus pasjaena (temsl). IIpu srom nox paboramwu
NPaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIIEIOBAaHUE, KOTOPOE NMPOBOJAUTCS
M0 PYKOBOJCTBY CBEPHYTOIr0, 0000IIEHHOr0 BUAa O€3 NOoLIaroBOi HHCTPYKLIUH.

B mnporpamme mo (u3MKe CHCTeMa YYEHMUECKOrO OSKCIEPUMEHTA,
nabopaTopHbiX pabOT W MPaKTUKyMa MPEACTaBlieHAa €AMHBIM mepeuHem. Buibop
TEMATUKH IS ATHX BHUJIOB YUYEHHUECKHX MPAKTHUECKUX PadOT OCYLIECTBIISETCS
y4acTHUKaMHU 00pa30BaTe/IbHOTO MpoLecca UCXOAs U3 OCOOEHHOCTENH MOYPOYHOTO
IUIAHWPOBAHUs W OcCHalleHusi kabuHera ¢usuku. [lpu sTOM o0OecneunBaercs
OBJIajiecHHe OO0Yy4YaloIMUMUCS YMEHHMSMHU T[POBOJMUTH MPAMBIE MW KOCBEHHBIC
M3MEPEHHUs, MCCIICIOBAHUS 3aBUCHUMOCTEH (DU3MYECKMX BEJIMYMH M TMOCTAHOBKY
OMBITOB MO MPOBEPKE NPETOKEHHBIX IHITIOTE3.

bonblioe BHUMaHHME YIENSACTCS PEIICHHUIO PACUETHBIX M KAYeCTBEHHbIX
3azay. [Ipu 3TOM A pacuéTHbIX 3a/a4 MPUOPUTETOM SBJSAIOTCS 3a4aud C SIBHO
3aJJaHHOW M HESBHO 3aJaHHOW (PU3MUECKON MOMAENBIO, MO3BOJIAIOIINE PUMEHSAThH
M3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK W3 OJIHOrO pasiesia Kypca, Tak H
MHTErpUpYsl MPUMEHEHUE 3HAHUI M3 pa3HbIX pa3aesioB. [lis kauecTBEHHBIX 3a1a4
NPUOPUTETOM SBIISAIOTCA 3aJaHWsl Ha OOBACHEHHWE/NpeICKa3aHue NPOTEKAHUS
(uszMuecKuX SABJICHUH M MPOLIECCOB B OKPYIKAIOLIEH KHU3HU, TpeOyloiue Bbidopa
(busHueCcKOit MOAETN VT CUTYallMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanuamu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecneueHuro yueOHOro mpouecca Kype (pusuku yriyOnéHHOro
YPOBHS Ha YPOBHE cpeiHero ooiero o0pazoBaHus A0HKEH U3y4aThCs B YCIIOBUSAX
npeaMeTHoro kabuHera. B kabunere ¢usuku 0/KkHO ObITH HEOOXOAMMOE
naboparopHoe 00OpyaOBaHWE [UISl BBIMOJHEHHMS YKa3aHHBIX B MpOrpamme Mo
(u3rKe ydeHHYECKHUX OMbITOB, JabopaTopHbIX paboT M paboT HMpakTUKyMa, a
TAKKe JIEMOHCTPALIMOHHOE 000pYAOBaHKE.

JlemoncTpaumonnoe oOopymoBaHue (OPMHUPYETCSs B COOTBETCTBHM C
NPUHLMIIOM MHHUMAQJIbHOW JIOCTATOYHOCTH M OOECMEUMBACT TMOCTAHOBKY
MEePEUYUCIEHHBIX B MporpaMme 10 (U3HMKE KITIOUEBBIX ACMOHCTPALUMNA JUis
MCC/ICIOBAHUA  M3YYaeMbIX  SBICHHMHM M TNPOLECCOB, OMIHUPUYECKUX U
(hyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe o0O0Opy0BaHME Uil YUYEHMYECKUMX TMPAKTHUYECKUX padoT
(dbopMupyeTcs B BHJIE TEMaTHYECKMX KOMILUIEKTOB M obecreynBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha ABYyX OOyualommxcs. TemMaruueckue KOMIUICKTHI
nabopaTtopHoro 000pyaA0BaHUA [AOJKHBI OBITH MOCTPOCHBI HA KOMILICKCHOM
MCTIOJIb30BAHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENTbHBIX CUCTEM B BHE LIU(POBBIX JTAOOPATOPHIA.

OCHOBHBIMHU LIENIAMU U3y4eHus Pusrku B 001eM oOpa3oBaHuu ABJISAIOTCS:

(opMupOBaHHE HHTEpeca M CTPEeMJICHHS OOYYaloIIMXCsd K HAyYHOMY
M3YUYCHUIO TMPUPOABI, Pa3BUTHE WX MHTEIUIEKTYaJbHbIX M  TBOPYECKHX
CIOCOOHOCTEH;

pa3BUTHE TPEJICTABJICHUH O HAyYHOM METOJe TMO3HaHUs U (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOLICHUS K OKPYIKAIOIIUM SIBJICHHSIM;

(hopMUpOBaHKUE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yJibTaTa U3y4YEeHUsS OCHOB
CTPOCHHS MaTePHH U (PyHIAMEHTATbHBIX 3aKOHOB (PU3HKH;

(bopMupoBanue ymeHHt 0OOBACHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3UUECKUX
3HAHWI W HAy4YHBIX J0Ka3aTEIbCTB;

(opMupoBaHue TIpeACTaBIIEHUH O ponu (PU3MKK JUIA PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOT U,

pasBuTHE MpeACTaBICHUI 0 BO3MOIKHBIX cepax Oyayuueit
npo)eCCHOHANIBHOM  JCSTEIBHOCTH, CBSI3aHHBIX € (PU3MKOMA, TOArOTOBKA K
nanbHe#eMy 00y4eHHIO B ATOM HAMPaBJICHUH.

JlocTrkeHue HTux uHened odecneyuBaeTCs PEUICHUEM CIAEAYIOIMX 3aJady B
npouecce u3ydeHus Kypca (pu3uku Ha ypoBHE cpeaHero o0iero 00pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHUW 00 O0MMX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpMAX,  BKIIOYAs  MEXAHMKY,  MOJEKYJAPHYO  (PU3HKY,
IEKTPOAUHAMHKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI aCTPO(UHKH;

(opMupOBaHKE YMEHUI MPUMEHITh TEOPETHUECKUE 3HAHUSA IS OOBACHEHUS
(uzuuecKkux SABJICHUH B MPUPOAE M JUIS TPUHATHS MPAKTHUECKUX PEIIECHUN B
MOBCEAHEBHOM KU3HHU,

OCBOCHHE CMOCOOOB PpEIICHUs Ppa3jMyHBIX 3a7a4 C SIBHO 3a/IaHHOM
(busznueckoi MOJENbIO, 3a/a4, IMOJPa3yMEBAIOIIMX CAMOCTOSATEILHOE CO3/1aHHe
(msznueckoii MoJenu, ajeKBaTHOM YCIOBMAM 3aJauyd, B TOM YHCIe 3ajady
MHIKEHEPHOT O XapakTepa;

NMOHMMaHWEe (PU3MYECKUX OCHOB W TNPUHLMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOLLYIO CPEAaY;

OBJIQZICHUE METOJAMHU CAMOCTOATEIBHOrO IUJIAHUPOBAHUS U TMPOBEACHUSA
(u3uuecKuX HKCMEPUMEHTOB, aHajAM3a W  HHTEpHpeTauud uHpOpMaLuH,
ONpeaeaeHus JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHME YCJIOBUH U1 Pa3BUTHA YMEHUH MPOCKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM JI€ATEIbHOCTH,



pa3BuTHe uHTEpeca K chepam nMpodeCCHOHATIBHON AEATENbHOCTH, CBA3AHHOM
¢ (PUBHUKOH.

B coorserctBun ¢ TtpeboBanusmu PI'OC COO yrnyOonénHblii ypoBEHb
u3yueHuss yueOHoro mnpeamera «Duszuka» HA YPOBHE CpeAHEro 00umero
oOpa3oBaHus BbIOMpaeTcs OO0YYAIOIMMHUCH, TUIAHUPYIOLIMMHU  MPOJOJIKEHUE
o0Opa30BaHMsI 110 CHELMATBHOCTAM (DPU3UKO-TEXHHUUECKOT0o MpoduIs.

Ha u3yuenue dpuszuku (yriyOnéHHbIH YPOBEHB) Ha YPOBHE CpeaHEro o0Iero
obpazosanus orBoautcs 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 xiacce — 170 yacoB (5 4acoB B HeJEO).

[lpeanaraemsiii B nporpamme 1o ¢usuke nepedyeHb aabdOpaTOPHBIX M
NPAaKTHYECKUX padoT SABIAETCS PEKOMEHIOBAHHBIM, YUYUTEIb [EJIaeT BbIOOP
npoBeeHuss J1abopaTopHbIX padOT W OMNBITOB C YYETOM WHAMBUAYAJbHbIX
0COOEHHOCTEH 00yuaromuxcs.



COJAEPKXAHUE OBYYEHMUSA
10 KIIACC

Paszgen 1. Hayunbiii MeT0a no3HAHMSI IPUPOABL.

®usuka — pyHIaMeHTallbHasAg HayKa o npupoje. Hay4uHbiii MeTO1 MO3HAHUS U
METObI UCCIIeA0BAHUS (PU3UUECKUX SBJICHUM.

DKCMEPUMEHT M TEOpUs B mpouecce no3HaHusa npupoabl. Habmoaenue u
YKCTIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHusi (pu3nuecKkux BeJIMUWH (aHANOroBbIE W UHU(DPOBBIE
MU3MEPUTENIbHBIEC TPUOOPBI, KOMIBIOTEPHbBIE TATYMKOBBIE CUCTEMBI ).

[TorpemwrHocT  u3MepeHuid  Qu3Myeckux  BenuuumH  (abcomoTHas H
OTHOCHUTEJIbHAsA ).

MopenupoBanue (pU3MYECKUX SBJICHUN W MPOLECCOB (MarepualibHas TOUKa,
abCO/IOTHO TBEPAOE TENO, HACAbHAs KMAKOCTb, HWACAIbHbIA ra3, TOYEUYHBIH
3apsn). ['unoreza. ®U3n4eckuii 3aKOH, rPaHMILIbl €ro NMPUMEHUMOCTH. Du3nueckas
TEOpHs.

Pons u mecto ¢usuku B GOPpMHUPOBAHMH COBPEMEHHOW HAYyUHOH KapTHHBI
MHUpPa, B IPAKTHYECKOM ACATEIBHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, 1adopamopHsie pabomol, nPaKmuKym.

W3mepenue cuiabl TOKA M HANPsUKEHUS B LEMU MOCTOSHHOTO TOKAa TMpH
MOMOILM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HakoMcTBO ¢ uM(poBoit naboparopueit no ¢usuke. [Ipumepsr uzmepeHus
(pm3HUYECKUX BETUYHMH TP MOMOLIN KOMIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBvkeHHe. OTHOCHUTEIIBHOCTh MEXAaHMYECKOIro JIBHIKCHMS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pajmyc-BeKTOp MaTepuajibHOM TOYKHM, €ro MPOEKUMH Ha OCH CHCTEMbI
KoopauHar. TpaexkrTopus.

[lepemenienue, CKOpPOCTh (CpeaHsAsi CKOPOCTb, MIHOBEHHAsh CKOPOCTb) M
YCKOPEHHE MaATEPUAIbHOM TOYKH, MX TMPOCKUMH HA OCH CUCTEMbl KOOPJMHAT.
CnoxxeHue nepeMeLIeHUui 1 CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIUHEHHOE JABHIKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHMS M MYyTH MaTe€pHaJibHOW TOYKH OT BPEMEHH M MX
rpaukm.

CBobGoaHoe maaeHue. YckopeHHe cBOOOAHOro majaeHus. JIBuwkeHue Tena,
OpOIIEHHOr0 MO/ YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MAaTePUAIbHOM TOUKH OT BPEMEHH U MX rpaduky.



KpuBonuneitnoe  aBwxeHue. JIBwkeHHe  MaTepUATIbHOW TOUYKH  TIO
OKPYKHOCTH. YTJIOBasg M JMHEHHAss CKopocTh. llepuon m wacrora oOpaiueHwus.
LleHTpoCTpeMUTENBHOE (HOPMAJIBHOE), KAacaTeabHOE (TAHIMCHLMAIBHOE) U MOJTHOE
YCKOPEHUE MATEPUATbHON TOUKH.

TexHuueckre yCTPOHMCTBA M TEXHOJOTMUYECKHE TMPOLECCHI: CIHIOMETP,
JIBUWJKEHUE CHApAAOB, LEMHbIE, LIeCTepEHYAThie W PEMEHHBIE Mepeaayu,
CKOPOCTHbIE TP THI.

Hemoncmpayuu.

Mojene cuctembl OTCYETA, MILTIOCTPALIMA KUHEMATUYECKUX XapaKTEPUCTHK
JBHIKEHMS.

CnocoObl ucciaeaoBaHus IBUKEHHIA.

WUnmoctpauus npeaebHOro nepexoaa 1 u3MepeHue MrHOBEHHON CKOPOCTH.

[Ipeobpa3zoBanue ABUIKEHUN ¢ UCTIOIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3/1yXe U B pa3peiKEHHOM MPOCTPAHCTBE.

HaGmonenue ABvkeHHMs Tella, OpPOLIEHHOrO MOA YIVIOM K TOPH30HTY H
rOPU30HTAJIBHO.

HanpagsiieHre CKOpOCTH NPH JABUIKEHHH 110 OKPYIKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMEe NyTEH, TPACKTOPUM, CKOPOCTEW HBHIKEHHS OJHOTO M TOr0 IKe
TeJa B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padbomsl, nPaKmuKym.

N3yyeHne HepaBHOMEPHOrO JBH)KEHMS C LEJIbIO ONMPEACNICHUs MIHOBEHHOM
CKOPOCTH.

HU3mepenune ycKOpeHUsi NP MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM BHIKEHUHU
110 HAKJIOHHOM IIJIOCKOCTH.

WUccnenoBanue 3aBUCHMMOCTH MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JIBUIKEHUH.

H3mepenne YCKOpPEHUs cBOOOHOTO naJeHus (PEeKOMEH10BaHO
MCII0JIb30BaHKHEe LM(ppPoBO 1abopaTopu).

WU3yuenne paBwxKeHWs Tena, OpOIIEHHOro ropu3oHTalbHO. IlpoBepka
TUMOTE3bl O MPAMON MPONMOPUMOHAIBHON 3aBUCHMOCTH MEKIAY AaIbHOCTBIO
MoJjéTa U Ha4yaJbHON CKOPOCTHIO TeJa.

H3yuenue ABUKEHHS Tejla MO OKPYKHOCTH € MOCTOSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOa OOpallleHUs KOHMYECKOrO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuka.



[lepoiii 3akoH Hpiotona. MuepumanbHbie cuctemsl orcuéra. [lpunnun
otHocutenbHOCTH [anunes. Heunepumanbueie cuctembl OTCuéTa (OmMpeaciieHue,
PUMEPBHI ).

Macca Tena. Cuna. [lpuHumn cynepno3uuuu Cul.

Bropoii 3akoH HeroTOHA /U1 MaTepralibHOM TOUKH.

Tperuit 3akoH HproTOHA /U1 MaTepHaIbHBIX TOYEK.

3aKOH BCEMHMPHOrO TATOTEHMs. OKBUBAJCHTHOCTb TI'DABUTALMOHHONH U
MHEPTHOM MaccChl.

Cuna TtsxecTtu. 3aBUCMMOCTh YCKOPEHHUsi CBOOOAHOrO MaJACHHWsI OT BBICOTHI
HA/Jl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoit mMpoThl. JIBHKeHue
HeOECHBIX TeJT U UX cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttenma, mBukymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cwiia TpeHHs CKOJIBLKEHWS W CUJla TPEHHUs
nokosi. Koadpduument tpenus. Cuia CONMPOTHUBICHUS NPU JABHKEHHHM Tejia B
KUJKOCTHU WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JIBUKEHUS.

Jlasnenue. ['mapocratuueckoe nasienue. Cuna Apxumena.

TexHuuyeckre yCTpPONCTBA M TEXHOJIOIHYECKHE MPOLECChl: MOALIMITHUKH,
JIBUIKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmoieHne nBUKEHUs Tell B MHEPLUMAIbHBIX U HEMHEPLIMAJIbHBIX CUCTEMaX
oTcyéra.

[IpyHUMI OTHOCHUTENBHOCTH.

Kauenue nByX UMAMHAPOB WM IIAPOB PA3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCUTENIbHO HEUHEPLIMAIbHONW CUCTEMBI OTCYETA.

CpaBHeHHE  PaBHOACHCTBYIOIICH  MPUJIOKEHHBIX K  TeIy CHI  C
NPOU3BEACHUEM MACChl T€JIa HA €r0 YCKOPEHUE B MHEPLIMAILHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUSA TEN.

H3mepeHnue Mace 1o B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NMOAbEME M T1aJICHUH.

LleHTpoOeKHbIE MEXaHU3MBbI.

CpaBHEeHHE CHUJT TPEHUSI MOKOSI, KAUCHUS U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, nabopamopusie pabomsl, NPaKmuKym.

H3mepenne paBHOACHCTBYIOILEH CUJI NP ABMKEHUU OpycKa MO HAKIOHHOM
MJIOCKOCTH.

[IpoBepka runoTe3sl O HE3aBUCUMOCTH BPEMEHM ABWIKEHHS Opycka Io
HAKJIOHHOM TJIOCKOCTH HA 3aJlaHHOE PAaCCTOSHUE OT €ro Maccehl.



WccnenoBanue 3aBUCUMOCTU CUJT YNPYTOCTH, BO3HHUKAIOIIUX B TMPYKUHE U
pe3uHoBOM 00pasiie, oT ux aedopmanuu.

N3yueHue OBUIKEHHS CHCTEMbI TeJl, CBA3AHHBIX HUTHIO, MEPEKUHYTOH uepes
nérkuit 6710K.

H3mepenne kodpduumeHTa TpeHus 1o BeauuuHe yriioBoro koddduumenra
3apucumoctu Fpp(N).

HccnenoBanue aBuKeHUs Opycka MO HAKJIOHHOM MIJIOCKOCTH € NEPEMEHHBIM
k03 puLmeHTOM TpeHHMS.

H3yueHnue ABMKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomoTHO TBEPHOE Teno. [loctymatenbHOe M BpalIATEIBHOE ABHIKCHUE
TBEPAOrO Tena. MOMEHT CHJIbI OTHOCHTENIbHO OCH BpaiuieHusa. [lneuo cubl
CrnoskeHue cuii, NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YciioBus paBHOBECHS TBEPOTO Tela.

YcroitunBoe, HEyCTOMYMBOE, OE3pa3IMuHOE PAaBHOBECHE.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKUME MMPOLECCHl: KPOHIUTEHH,
CTPOMTEJIbHBIN KpaH, PeII€TUaThie KOHCTPYKIIMH.

emoncmpayuu.

YcnoBusi paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padbomsl, nPaKmuKym.

HccnenoBanue ycrnoBUi paBHOBECHs TBEPAOro Tejda, HMMEKOLIEro OCh
BpAlLCHUS.

KoHCcTpyupoBaHUEe KPOHIITEHHOB M PACU€T CUJT YIIPYTOCTH.

H3yueHue ycToMuMBOCTHA TBEPAOTO TEIA, UMEIOLIETO MJIOLIA/b OTIOPHI.

Tema 4. 3axkonsl coxpanenus ¢ MexaHuxe.

WUmnynbe MaTepuaabHON TOUKH, CUCTEMBbI MaTepUaIbHBIX TOUeK. LIeHTp Macc
CUCTEMbl MaTePUAJIbHBIX TOYEK. Teopema O ABHIKEHUHU LIEHTPa Macc.

UMIybC CUibl 1 MI3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPaHEHUsI UMITYJIbCa.

PeakTuBHOE JIBHIKEHUE.

MomeHT umnysibca MarepuaibHOM TOYKM. [IpeacrtaBneHue o coXpaHEeHUH
MOMEHTA UMITYJIbCA B LEHTPAIbHbBIX MOJIAX.

PaGota cuibl Ha MajoM W Ha KOHEUHOM mnepemeineHuu. [ padudeckoe
npeAcTaBiaeHUuEe padOThI CUJIBI.

MOIHOCTH CHITBL.

Kunetnueckas »Heprusi marepuanbHON TOUKU. Teopema 00 W3MEHEHUHU
KMHETUYECKOM SHEPruu MaTepUaibHOM TOUYKH.



[loTeHuManbHble M HEMOTEHUMAJAbHbIE CWIbl. [loTeHUManbHAs HHEPrus.
[Torenumanbuas sHeprus ynpyro aedopmupoBanHoi npykunsl. [loreHunanbHas
HEPrusi Teja B OAHOPOAHOM TrpaBUTALMOHHOM mnojie. [loTeHumanbHas >HEprus
Tejla B TPAaBUTALIMOHHOM TOJIE OAHOPOAHOrO miapa (BHYTpH W BHe miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpPeThsi KOCMUYECKAsk CKOPOCTb.

Cszb paboOThl HENMOTEHUMAIBHBIX CHJI C M3MEHEHHMEM MEXaHWUYeCKOM
HEPrU CUCTEMbI TeJl. 3aKOH COXPAHEHMUSI MEXaHUYECKOM SHEPIUH.

Ynpyrue u Heyrnpyrue CToJIKHOBEHHUSI.

YpaBHenue bepHymiM is uMaeanbHOW KMIAKOCTH KakK CIICJCTBUE 3aKOHA
COXPaHEHUS MEXAaHUUYECKOM YHEPTHUH.

Texuuueckue yCTpoMCTBA MU TEXHOJOIMYECKUE MPOLIECCHl: ABUIKCHHE PAKET,
BOJIOMET, KOMEP, NPYKHUHHBIM TMHUCTOJNIET, THPOCKOMN, (UrypHOE KaTraHuWe Ha
KOHBbKaX.

Jemoncmpayuu.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE JIBUIKEHHE.

N3mepeHne MOLIHOCTH CHJIBI.

M3MeHeHre SHepruu Telia MpH COBEPLICHHH PaboThl.

B3auMHble TpPEBpaALLICHUS] KUHETHYECKOM M IMOTEHUMAJIbHOM SHEpPruil npu
JICCTBUM HA TEJIO CHJIBI TSIKECTH M CHIIBI YITPYTOCTH.

CoxpaHeHue dHEeprum rnpu cBOOOHOM IMa/ICHUH.

Yuenuueckuii yxcnepumenm, 1adopamopnsie pabomol, NPaAKmMUKYM.

H3mepeHue uMmmnysibca Teia rno TOpMO3HOMY Iy TH.

W3mepenue cuiibl TATH, CKOPOCTH MOJECIH 3JIEKTPOMOOMIS M MOIIHOCTH
CHJIBI TSATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIBCOM CHJIBI.

UccnenoBanue COXpaHEHUs UMMYJIbCA MIPU YIIPYTOM B3aUMO/ICHCTBHUHU.

N3MepeHne KWHETUYECKOH SHEPrUM Tejia IO TOPMO3HOMY MYTH.

CpaBHeHME U3MEHEHUs NMOTEHLIMAIbHON YHEPruu NPYKUHbI ¢ pabOTON CHIIBI
TPEHHUS.

Onpeaenenne paboThl CUJIbI TPEHHWSI NMPH JABM)KEHMM Tella 10 HAKJIOHHOM
IUIOCKOCTH.

Pasnen 3. MousiekyJisipHasi pu3nKa u TepMOJAHHAMHUKA.

Tema 1. OcHo6bl MONCKYAAPHO-KUHEMUYECKOI meopull.

OcHOBHBIE TIOJIOKEHUsT MOJIEKYJIApHO-KuHeTnuecko teopun (MKT), ux
onbiTHOe oOocHoBanue. [luddysus. bpoyHoBckoe nBwkeHue. Xapakrtep
NBWKEHUS M B3aMMOJCHCTBMS YACTHLl BeniecTBa. Mopaenu CTPOCHHSI Ta30B,
KUAKOCTEH M TBEPABIX TeJ U OOBACHEHHME CBOWCTB BELIECTBA Ha OCHOBE 3THUX



mozene. Macca u pasmepsl mosiekysa (aromoB). KomuuectBo BemecTsa.
[locTositnnas Asoraapo.

TennoBoe pasHoBecue. Temnepatypa u cnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mojens uaeaibHOro raza B MOJICKYJISPHO-KMHETHYECKOW TEOPUHU: YaCTULIbI
rasa JIBMIKYTCs XaOTHYECKHU U HE B3aUMOJICHCTBYIOT JIPYT € APYIOM.

['a3oBble 3akoHbl. YpaBHeHue Menneneepa—Knanelpona. AOconmoTHas
Temneparypa (wkaina temneparyp KensBuna). 3akon Jlanerona. Mzompoueccs B
MJIeaJbHOM Ta3e ¢ IOCTOSIHHBIM  KOJIMYECTBOM  BewecTBa. [ paduueckoe
NpeICTaBICHUE N30MPOLIECCOB: U30TEPMaA, N30X0pa, n300apa.

CBsi3b  MEKAy JaBJICHHEM M CPEAHEH  KWUHETHUECKOW  JHEpruei
MOCTYNATEIbHOrO TEIJIOBOTO ABMIKEHHMS MOJIEKYJ HACANIbHOrO rasa (OCHOBHOE
YPaBHEHHE MOJIEKYJIAPHO-KUHETHUECKOW TEOPUH UICATTBHOTO Tasa).

Casi3b aOCOMIOTHOM TeMIepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CPEAHEH
KMHETHUYECKON YHEPruei moCTynare/ibHOro TEMjaoBOro ABUKEHHS €€ YacTHll.

TexHuyeckne yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: TEPMOMETP,
DapoMeTp, NoJy4YeHUEe HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu ABMKEHUS YaCTHILL BELIECTBA.

Moenb OpOyHOBCKOTO JIBHUIKEHHS.

Bu1eoposivk ¢ 3anuchio peaibHoro OpOyHOBCKOIO JABUIKEHHUS.

Juddysus xuakocrteit.

Mopens onbita [lTepHa.

[IpuTskeHue MOEKYJI.

Mopenu KpuCTaNTMUECKUX PEIETOK.

HabmoaeHnue u uccne10BaHue U30mpoueccoB.

Yuenuueckuii yxcnepumenm, nabopamopnsie pabomsl, NPAKMUKYM.

HccnenoBanue npoluecca yYCTAHOBIEHHMS TEMJIOBOIO PAaBHOBECHS TPH
TEMI000MEHE MEXKAY ropsiYel U XOJI0AHOM BOJIOM.

H3ydyeHne H30TEPMUYECKOro rnporecca (PeKOMEHIOBAHO MCMOIb30BaAHKUE
1 poBoii nabopaTopun).

H3yuenne n30XOpHOro npouecca.

H3yuenue nzobapHoro npouecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbol.

Tepmoaunamuueckas (T/]) cucrema. 3amaHue BHELIHMX YCIOBHH A
TEPMOIMHAMMUYECKON cucTembl. BHelHue u BHyTpeHHUe napametpsl. [lapameTps
TEPMOJAMHAMMYECKON CHUCTEMbl KaK CPEJHHME 3HAYCHMS BEJIMYMH, OINMCHIBAIOIIMX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



Hynesoe wHawano TtepmoauHamuku. (CaMOmpou3BONIbHAS — peakcalus
TEPMOIUHAMHUYECKON CHCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mopenb wuaeanpHOro rasza B TEPMOAWHAMMKE — CHUCTEMa YPaBHEHHWM:
ypaBHeHue Menaeneesa—KnaneiipoHa u BbIpaKEHHE JisI BHYTPEHHEH SHEPTUu.
YcioBus NPUMEHUMOCTH ATOW MOJIENW: HU3Kas KOHLEHTPAUMsl YacTHIl, BbICOKHE
TeMneparypsl. BeipaxkeHue Uisi BHYTPEHHEH 3HEPruud OHOATOMHOIO MIACAJIbHOIO
rasa.

KBa3ucraTuyeckue u HeCTaTHueCKHE MPOLECCHI.

OnemeHTapHas pabota B TepmoauHamuke. Boruucienne paboTsl no rpaduky
npoiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHHUS  BHYTPEHHEH  DHEpPruu
TEPMOAMHAMUUECKONM  cucteMmbl 0e3  cosepumieHuss pabotsl.  Kousekuus,
TEMJIONPOBOAHOCTD, U3TyUCHHUE.

KoanuectBo Ttemnotel. TermoémkocTs Tema. YaenbHas M MOJIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa. YaenbHas TenjaoTa CropaHus
torsMBa. Pacuér konuuecrtBa TemyoThl npu  teruionepenave. Ilonsatue 00
aauabaTHOM mporiecce.

[lepBblii  3akOH TepMoaAMHAMHMKHW. BHyTpeHHss sHeprud. KosmuyecTBo
TEIOTbl M pabora Kak  Mephl  M3MEHEHUsT  BHYTPEHHEH  SHEpruu
TEPMOAMHAMMUYECKON CUCTEMBI.

Bropo#li 3akOH TEpPMOJAMHAMHMKM Ui DPABHOBECHBIX TPOLECCOB. Yepes
3a/laHHOC PABHOBECHOE COCTOSIHME TEPMOAMHAMUYECKOM CHUCTEMbI TMPOXOAMT
eMHCTBeHHAs ajuabdara. AGCoOTHAs TeMIeparypa.

Bropoii  3aKOH TEpMOAMHAMUKM JUISI  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOIKHO MEpeaaTh TEIJIOTY OT 00jee XON0AHOro Tena k 0onaee narperomy 6e3
komnencauuu (Knaysuyc). HeobparumocTs npupoaHbiX MPOLIECCOB.

[Ipunuuns: aevicreus tennosbix mamut. KI1JI.

Makcumansroe 3Hauenue KI1/1. [lukn Kapho.

DKOJIOrMYEeCKHe acneKThl MCMOJb30BaHMUs TEIJIOBBIX JaBurarencii. TernoBoe
3arpsA3HEHUE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHI: XOJIOAMIIbHUK,
KOHAMLIMOHEP, JM3ENIbHbIA M KapOopaToOpHbIA JABMrarenu, naposas TypOHHa,
MOJyYCHHUE CBEPXHU3KUX TEMIEPaTyp, YTWIW3AUMS «TETUIOBBIX» OTXOIOB C
MCIOJIb30BAHUEM TETUIOBOIO HACOCa, YTUIU3ALMSA OMOOPraHUuYECKOro TOTUTUBA A1
BBIPA0OTKH «TEIJIOBOM» U NIEKTPOIHEPTHH.

Jemoncmpayuu.

W3menenue temMnepatypsl npu aaAnadaTHueCcKOM PacIiuPEHUHN.

Bo3yuiHoe oruuBo.

CpaBHeHHE yAeNIbHBIX TeMIOEMKOCTEH BEILIECTB.



CnocoObl M3MEHEHHS BHYTPEHHEN YHEPTHUHU.

HccnenoBanue aanadaTHOro nmpouecca.

KoMmmnploTepHbIE MOIETH TEMUIOBLIX IBUTATEIICH.

Yuenuueckuii 3xcnepumenm, 1adopamopusie padbomol, npaKmuKym.

H3mepeHune yaenbHON TemI0EMKOCTH.

HccnenoBanue rnpoiecca OCThiBaHUS BELLECTBA.

Hccnenosanue aauadbaTHOro npouecca.

H3ydyeHne B3aUMOCBS3M SHEPruu MEKMOJIEKYJISIPHOIO B3aUMOJCHCTBHUS |
TEMIIepaTypbl KUTIEHUS HKUIKOCTEH.

Tema 3. Acpezammnvie cocmoanua eemjecmea. Pazoevie nepexoosl.

[TapoobOpazoBanne u koHaeHcauus. McnmapeHue u KuneHue. YaenbHasd
TEMmI0Ta NapooOpa3OBaHusl.

HaceilieHHbie M HEHAChIEHHbIE Tapbl. KayecTBeHHAs 3aBUCUMOCTD
TUIOTHOCTHU M JIaBJICHUS HACHILIEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCHMMOCTh
oT 00bEMa HACKIILEHHOTO Napa. 3aBUCUMOCTb TeMIEePaTypbl KUIIEHHUS OT JaBJICHUSA
B JKMJIKOCTH.

BnaxxHocte Bo3ayxa. AGCONIOTHASA U OTHOCUTEIbHAS BJIAXKHOCTb.

Teépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONKS CBOHCTB
Kpucta/uioB. IlnaBnenue M Kpuctaimsauusa. YJielbHas TEmIoTa IUIaBICHUS.
Cybnumaums.

Jledopmaru TBEPAOro Tena. Pactsokenue u cxkarue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmanmii.

TernioBoe paciiMpeHue KUAKOCTEH U TBEPABIX Tesl, 0ObEMHOE M JIMHEHHOE
paciiMpeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUM YaCTHILl BEIIECTBA KaK MPUYMHA
TETMJIOBOTO PACIIUPEHUS TeJ (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpazoBanue Hepruu B (hpa3oBbIX MEpPexoaax.

YpaBHeHue Tena0BOro dananca.

[ToBepxHocTHOe HaTsbkeHHe. KodhduuueHT NnOBEpXHOCTHOrO HATSKEHUS.
Kanunnspusie sineHus. JlaBneHue noj HCKPUBIEHHOW MOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlannaca.

TexHuueckre yCTpoMCTBA W TEXHOJOTMUYECKHME TPOLECCHI:  JKHMJKHE
KPHUCTAJLJIbl, COBPEMEHHBIE MaTePUaJIbl.

emoncmpayuu.

Tennosoe pacimpenue.

CaoiicTBa HACBHILICHHBIX MAPOB.

Kunenune. Kunenue npu noHMKEHHOM JIaBJICHUH.

M3mepenue cusibl MOBEPXHOCTHOTO HATSIHKEHUSI.

OnbIThl ¢ MBIIBHBIMH TUIEHKAMH.

CmauuBanue.



KanunnsapHbie sBIeHuUs.

Mopaenu HEHBIOTOHOBCKOMW KUAKOCTH.

CnocoObl U3MEpPEHUs BIAKHOCTH.

Hccnenosanue HarpeBaHus U TUIABJICHUS KPUCTAJUTHUYECKOTO BELIECTBA.

Buabl nedpopmanmii.

Habmoienune Mansix aedopmanmii.

Yuenuueckuit 3xcnepumenm, 1abopamopHsie pabomesl, RPAKmMUKyM.

H3yueHne 3aKOHOMEPHOCTEH UCIapEHUS KUIKOCTEH.

H3mepeHue yaeabHOM TeMI0ThI MJIaBIeHUs JIbja.

N3yueHune CBOMCTB HACBILEHHBIX MAPOB.

WU3mepenne aOCOMOTHOM BIAKHOCTU BO3AyXa M OLEHKAa MacChl MapoB B
MOMEILEHHH.

Uzmepenue kodduimenTa noBepXHOCTHOTO HATSIHKEHUS.

HU3mepenue moayns FOHnra.

HUccnenoanue 3aBucumocTH  jaedopmainmm  pesuHoBoro obpasua oT
MPUIIOKEHHON K HEMY CHJIbI.

Pasnen 4. DiaekTpoauHaMHUKA.

Tema 1. Dnekmpuueckoe none.

DnekTpusaums Tel ¥ e€ NposiBICHHUs. DieKTpuueckuid 3apsa. JlBa Buaa
JIEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, AMAJIEKTPUKKM W MOJYNPOBOAHUKH.
DOneMEeHTapHbIA SNIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHS 3JIEKTPUYECKOro
3apsja.

Bzaumoaeiictue 3apsaoB. Touednsie 3apsiabl. 3akoH Kynona.

Onexktpudeckoe noje. Ero aelcTBue Ha MEKTPUUECCKUE 3aPsi/Ibl.

Hanpsxéunocts  snekrpuueckoro  mnoss.  [lpoOueiii  3apsaa.  JIlunum
HAMPSKEHHOCTHU AEKTPUUECKOro nosist. OAHOPOIHOE HIEKTPUUYECKOE MOJIE.

[ToTeHUMANTBHOCTD AIEKTPOCTATHYECKOTO MOjs. Pa3HOCTh MOTEHUMATOB U
HanpsokeHue. [loTeHumanbHas SHEpPrus 3apsjaa B AJIEKTPOCTATHYECKOM T0JIe.
[ToreHiman aneKTpocTaTiyeckoro nojis. Cpa3b HANPsKEHHOCTH TMOJISI U PA3HOCTH
MOTEHUMAJIOB JUISl  SJIEKTPOCTATUYECKOro mojisd (KaKk OJHOPOJHOrO, TakK M
HEOHOPOJIHOI0).

[TpyHLMN Cyneprno3uLUy MEKTPUUYECKUX MOJICH.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsukeHHOUW cdepbl. [lone
PaBHOMEPHO 3apsykeHHOro mo oO0wvémy mapa. [lone paBHOMEpPHO 3apsIKEHHOM
OeCKOHEUHOM TUIOCKOCTH. KapTuHbl JMHUN HANpsKEHHOCTH OJTUX TMOJNEH H
YKBUMOTEHIIUATIbHBIX MTOBEPXHOCTEH.

[TpOBOAHHKH B 3JIEKTPOCTATHUECKOM TOJIE. Y CJIOBHE PABHOBECHS 3aPs/10B.

JlnanexkTpuku B IEKTPOCTATHYECKOM noJie. Jlnanekrpuueckas
NMPOHULIAEMOCTh BEIIECTBA.



Konnencarop. DaeKTpoEMKOCTh KOHACHCATOPA. IDNEKTPOEMKOCTh TUIOCKOTO
KOHACHCATOpA.

[lapannenbHoe coeauHeHne KouaeHcatopos. [locnenosarenbHoe coeauHeHue
KOHICHCATOPOB.

DHeprus 3apsKeHHOro KOHAeHcaTopa.

JIBryKeHME 3apsSKEHHOM YaCTHIbI B OTHOPOIHOM 3JIEKTPUYECKOM TMOJIE.

TexHuueckre yCTpPOWCTBA M TEXHOJOIMYECKHE MPOLECCHl: 3JIEKTPOCKOI,
3JIEKTPOMETP, JIEKTPOCTAaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOonpubOopoB,
KOHJIeHCcaTOphl, reneparop Ban ne ['paada.

Jemoncmpayuu.

YCTpOHCTBO ¥ MPUHLMI ACHCTBUS ATEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHIKEHHBIX HIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPIKEHHBIX MJIACTHH.

Monenb anekTpocratuyeckoro reneparopa (Ban ne I'paada).

[TpOBOTHUKH B 2JIEKTPUYECKOM T10JIE.

DneKTpocTaThyecKas 3almTa.

YCTpOUCTBO M ACUCTBUE KOHAEHCATOPA MOCTOAHHOM M MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHcatopa OT IUIOUIaAM
IUIACTHUH, PACCTOAHMS MEXKIY HUMH U IUIIEKTPHYECKON MPOHMULIAEMOCTH.

DHEeprus EeKTPUIECKOro 1MoJis 3apsyKeHHOT0 KOHAEHCaTOopa.

3apska U pas3psiika KOHJIEHCATOpa Yyepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, 1adbopamopusie padbomol, nPaKmuKym.

OueHka cui1 B3auMOACHCTBHS 3apSKEHHBIX TEll.

HabGmoaeHue npeppaleHus SJHEPTUM 3aPsSHKEHHOTO KOHICHCATOPa B YHEPTHUIO
M3JTyY€HUsl CBETOAUO/A.

WU3yueHne npoTekaHus TOKa B LIEMH, COASPIKALLEH KOHASHCATOP.

Pacnpenenenue pa3HOCTU MOTEHLUAJIOB (HanpsKeHU ) npu
MOCIe0BaTEIbHOM COSIMHEHUHM KOHJIEHCATOPOB.

HccnenoBanue paspsjia KOHACHCATOPa Yepe3 pe3ucTop.

Tema 2. ITocmosnHblIl I1eKMPUYECKUl MOK.

Cuna Toka. [TocTossHHBIN TOK.

VYCil0BUs CYILIECTBOBAHMS TMOCTOSIHHOIO 3JIEKTPHUYECKOro Toka. Mcrounmku
toka. Hanpsixenne U u DJIC &.

3akon Oma A1 yyacTka LernH.

DNEKTPpUIECKOe COMPOTHUBJICHUE. 3aBUCUMOCTD COMPOTHUBJICHUS
OJHOPOAHOTO TPOBOJAHMUKA OT €ro /JIMHBI M TUIOMIAJAM TOMEPEYHOr0 CEUCHHS.
Y AenbHOe CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauielibHOE, CMEIIAHHOE COEJAMHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBiIEHHbBIX MekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTh 27EKTPUYECKOTO TOKa. TemnoBas MOLIHOCTb, BbIAEIAEMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE COMPOTHBJICHHE HCTOUYHMKA TOKa. 3akoH Owma as
MOJHOW (3aMKHYTOM) 9J€KTpUYECKOM w1end. MOIIHOCT, MCTOYHHMKA TOKAa.
KopoTkoe 3ambikaHue.

KoHnaeHcaTop B Lenu nocTosHHOro TOKa.

TexHuueckre yCTPONCTBA M TEXHOJONMYECKHE TPOLECCHl: aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUMK ATCKTPHUUECKONU IHEPTHUH.

Jemoncmpayuu.

H3mepenue cuiibl TOKa U HAPSDKEHUS.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA OT HAINpsDKEHUS U1 PE3UCTOpa,
JamMIIbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCHMMOCTb CONMPOTUBICHUS MJIMHAPUYECKUX TMPOBOJAHMKOB OT JUTHHBI,
TUTOLIA/IM MONEPEYHOro CeYSHHUs U MaTepUala.

HccnenoBanue 3aBUCUMOCTH CHJTbI TOKA OT CONPOTHBIICHHUS MPU MTOCTOSIHHOM
HaNPsKEHUH.

[Ipsamoe namepenune 3/1C. KopoTkoe 3aMblkaHHE rajibBAHMUYECKOTO JIEMEHTA
M OLIEHKA BHYTPEHHEI0 COMPOTUBIICHUS.

CnocoObl coeiMHeHUs UCTOYHUKOB Toka, DJ1C GaTapei.

HcciieoBanre pasHOCTH TMOTEHIMAIOB MEXKJy MOJOCAMH MCTOYHHKA TOKA
OT CHJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomeol, nPaKmuKym.

HccnenoBanue CMEIaHHOTO COCTMHEHUS PE3UCTOPOB.

H3mepenue yaeabHOro COnpoOTUBICHUS TPOBOAHUKOB.

WUccnenoBanue 3aBUCHMMOCTH CHJIBI TOKAa OT HANPSOKEHWS IS JIAMITBI
HAKaJTMBAHUA.

YBenuueHue npejena u3mMepeHus aMmnepmerpa (BoJabTMETpa).

Nzmepenune DJ1C 1 BHYTPEHHEr0 CONMPOTUBIIEHUS! HCTOYHUKA TOKA.

HUccnenosanue 3aucumocti DJIC raqbBaHUYECKOIrO JIEMEHTa OT BPEMEHH
NpU KOPOTKOM 3aMbIKaHMH.

HccneoBanre pa3sHOCTH MOTEHLMAIIOB MEX/y MOJOCAMH MCTOYHMKA TOKA
OT CHJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH TTOJIE3HOM MOLIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paziuuHvIX cpeoax.

OnekTpuueckas TMPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
NMPOBOAMMOCTh TBEP/BIX METAIOB. 3aBUCHMMOCTb COMPOTUBIICHUS METAJIOB OT
Temrnepatypbl. CBEpXNpOBOAMMOCTb.



DOnekTpudecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MYUKOB.

[TonynpoBoaHukH. CobcTBennas U npUMeECHas NPOBOAUMOCTD
nojaynpoBoAHUKOB. CBolicTBa p—n-nepexoa. [lomynpoBoaHukoBbie mpudopsI.

DNEKTPUYECKUH TOK B IIEKTPOJIUTAX. DJEKTPOJUTUYECKAS IUCCOLIHALIMS.
Onektponu3. 3akoHbl Dapajes IS AeKTPOoJIu3a.

DOnektpuueckuid Tok B razax. CamMOCTOATENBHBIH M HECAMOCTOATEJIbHBIH
paspsaa. Paznuunsie THNBI caMOCTOATENBHOrO pa3psaaa. Monnus. [lnazma.

TexHuueckre yCTpoiCTBA M NPAKTHUYECKOE TPUMEHEHUE:. ra3opaspsi/IHbie
JaMIIbl, JIEKTPOHHO-NyyeBasi TpyOka, MOJYNPOBOJAHUKOBBIE NPUOOPHI: MO,
TPAH3UCTOP, (OTOAMOA, CBETOAMOI, TajdbBaHWKA, paUHUPOBAHUE MEH,
BBITJIABKA QJTIOMUHUSA, HIEKTPOHHA MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCHUMOCTb COMPOTUBIICHUS META/UIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB ANIEKTPOJIUTOB.

3akoHbl a1ekTponu3a Papajaes.

WckpoBoit pa3psii U MPOBOJAMMOCTb BO3/yXa.

CpaBHeHMe NMPOBOJAMMOCTH METAJJIOB U MOJIYITPOBO/IHUKOB.

OaHOCTOPOHHSAS MPOBOAMMOCTD JIMO/A.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, NPAKMUKYM.

HaGmroienue snexrposiusa.

H3mepenue 3apsia 0AHOBAJICHTHOTO MOHA.

HccnenoBanue  3aBUCUMOCTH  CONMPOTHMBIICHUS — TEPMOpE3UcTopa  OT
TEeMIIepaTyphbl.

CHsTHE BOJBT-aMNEPHONH XapaKTEPUCTUKU IUO/A.

Du3HYecKuil MPaKTHKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUUUH C UCTOIb30BAHHEM AHAJIOTOBBIX
¥ UU(PPOBBIX M3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX AATYMKOBBIX CHCTEM.
AGCONIOTHBIE ¥ OTHOCHTEIIbHBIEC MOTPEIIHOCTH U3MEPEeHUI (PU3NYECKUX BEJINYHH.
OueHka rpaHuil MOrpeHOCTEH.

[IpoBesieHHe  KOCBEHHBIX  M3MEPEHHH, HCCIEAOBAHMA  3aBHUCHMMOCTEH
(uznyecknux BeMUMYMH, NPOBEPKAa NPEUTOKEHHBIX Trunore3 (Beibop w3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pa3jenax  «YUYEHHUYECKUH  HKCIIEPUMEHT,
nabopatopHbie pabOThl, MPAKTUKYM» ).

MexnpeamMeTHble CBSI3H.

Uzyuenne kypca usuxku yraoyonénnoro yposHs B 10 kmacce
OCYHIECTBIISETCS ¢ YYETOM COJEPIKATENbHBIX MEKIPEAMETHBIX CBA3CH ¢ Kypcamu
MaTeMaTUKK, OMOJIOrUH, XUMHH, Feorpaduu U TEXHOJIOTHH.

Mescnpeomemusie noHAMUA, C6A3AHHbIE C U3YUCHUECM MEMO008 HAYYHOZ0
NO3HAHUA: sBIIEHWE, HaydHbIi ¢akT, runoresa, (usnueckas BeIWYMHA, 3aKOH,



TeOpus, HAOMIOACHUE, HSKCMEPUMEHT, MOACIMUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHU, H3MEePUTENIbHBIE MPUOOPSI, HppoBas madopaTopusi.

Mamemamuxka: peuieHue cucteMbl ypaBHeHUWiE. Jluneilnas QyHkuus,
napabosa, runepodona, ux rpaduxu u cBoicrsa. Tpuronomerpuueckne QyHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMK Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozusa: mexaHuueckoe JBHIKEHUE B JKMBOM mpupoje, nuddysus, ocMmoc,
TErI000MEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYKAKOLICH Cpebl,
yTHIM3alus OMOOPraHMYecKoro TOIUTMBA Ul BHIPAaOOTKHM  «TEIUIOBOW» W
HIEKTPOIHEPTUH, MOBEPXHOCTHOE HATAIKEHUE U KANTWJUIPHBIC SIBJICHUS B TIPUPOJIE,
IEKTPUUYECKUE SBJICHUS B )KMBOM MPUPOJIE.

Xumua: IUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE aTOMOB W MOJIEKYI,
MOJIb BEILECTBA, MOJISIPHAs Macca, MOJyYeHHE HAHOMATEPHUAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH M Tra30B, )KUJKHE KPUCTAIUIBI, AEKTPUUECKHUE
CBOMCTBA META/UIOB, IEKTPOJIMTUYECKAS UCCOLIMALIMS, IaJIbBAHUKA, JICKTPOHHAS
MHUKPOCKOIHSL.

TI'eocpaghus: BnaxxHoCTh BO3/1yxa, BETPhl, OApOMETp, TEPMOMETP.

Texnonocua: npeodOpazoBaHue ABMIKCHUN C MCIOJIb30BAHUEM MEXAHU3MOB,
YU4€T CyXOro M IKMJIKOIO TPEHUSI B TEXHUKE, CTATHYECKUE KOHCTPYKIMUH
(KpOHIUTEHH, peméTyarbie KOHCTPYKLMHU), MCIOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (IMPOCKOM, BOAOMET W JIPyrue), JABHUratellb BHYTPEHHEro
cropaHusi, napopasi TypoMHa, ObITOBON XOJIOJAMIBHUK, KOHJAMLIMOHED, TEXHOJIOIHH
MOJIyY€HUsI COBPEMEHHBIX MAaTEpUaJoB, B TOM 4YHCJIE HaHOMAaTEpHaJiOB, W
HAHOTEXHOJIOTMM, SJIEKTPOCTATHYECKas 3allUTa, 3a3eMJICHHE AJIeKTPonpudOpoB,
ra30pa3psiIHbIE JIAMIIbI, MOJIYTTPOBOAHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Pasaen 4. DaekTpoauHaMHUKA.

Tema 4. Maznummnoe noane.

B3aumoaeicTBHE TMOCTOSAHHBIX MArHUTOB U TMPOBOJHHUKOB C TOKOM.
MaruautHoe none. Bexkrop wmarnutHOM wuHAykuuu. [lpuHumMn cynepno3unuu
MArHUTHBIX MOJeH. JINHUKM MAarHUTHOW MHAYKLIMH.

MaruutHoe noje MpoOBOJAHMKA C TOKOM (MPSAMOrO MPOBOAHMKA, KATYIIKH W
Kpyrosoro Butka). OnsIT Opcrena.

Cuna Amnepa, €€ HanpaplIeHUE U MOYJTb.

Cuna Jlopenua, €€ HarpaBJeHHe U MOAYJIb. JIBHoKEHHE 3apsKeHHON YaCTHIIb
B OJIHOPOJAHOM MarHuTHOM noJie. Pabora cuiel JlIopeHua.

MaruutHoe nosne B Beiiectse. GeppoMarHeTHKH, napa- 1 JIMaMarHeTHKH.



Texnuueckue yCTpOMCTBA W TEXHOJOTHYECKHE TMPOLIECChI: MPUMEHEHHE

MOCTOAHHBIX MAarHuTOB, SJICKTPOMArHMuTOB, TECTCP-MYJIbTUMETD,
IEKTPOABUraTesb SKOOU, YCKOPUTEIH JIEMEHTAPHBIX YaCTHUIL.
Jemoncmpayuu.

Kaprtuna  uHMI  MHAYKUMKW ~ MArHWTHONO  1OJIA  TOJIOCOBOTO M
0JIKOBOOOPA3HOI'0 MOCTOSIHHBIX MAarHUTOB.

KapruHa 1uHMIi MarHUTHON MHAY KWK NOJIs JUTMHHOTO NMPSIMOTO MPOBOAHUKA
M 3aMKHYTOI0 KOJIBLIEBOTO MPOBOIHMKA, KATYIIKHA C TOKOM.

B3aumoelicTBre IBYX MPOBOAHUKOB C TOKOM.

Cwuna Amnepa.

Jeiicteue cuiibl JIopeHa Ha HOHBI AEKTPOJIUTA.

Habmonenue aBukeHus nydka 3J1€KTPOHOB B MAarHUTHOM TIOJIE.

[TpunIMn NEHCTBUSA HEKTPOU3MEPUTETHHOTO npudopa
MarHUTOAIEKTPUUYECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomeol, nPaKmuKym.

HccnenoBanue MarHUTHOTO MOJIsi MOCTOSHHBIX MAarHUTOB.

Hccnenopanue cBOHCTB (heppOMarHeTHKOB.

HccnenoBanue AeHCTBUS MOCTOSIHHONO MarHMTa Ha paMKy € TOKOM.

H3mepenue cunbl Amnepa.

H3yueHne 3aBUCUMOCTH CUJIbl AMIIepa OT CHJIbI TOKA.

OnpeseneHne MarHuTHOM MHAYKLIMM Ha OCHOBE M3MEPEHUS CUITbI AMIiepa.

Tema 5. DnekmpomazHuUmMHAA UHOYKWUA.

SIBlieHME OSJIEKTPOMArHMTHOW MHAyKUMU. [IOTOK BEKTOpa MarHUTHOM
uaaykuud. DJIC umHAyKuuu. 3aKOH SJeKTpOMAarHMUTHOW wuHAykuuu Dapanes.
Buxpesoe snexkrpuueckoe nosne. Toku Dyko.

OJIC uHAYKUMHM B TIPOBOJHHUKE, IBHUIKYILIEMCS B OJHOPOAHOM MArHUTHOM
noJje.

[TpaBuno Jlenua.

UuaykrueHocts. Karylika MHIYKTHBHOCTH B LIENM TOCTOSIHHOI'O TOKA.
SBnenune camounaykimu. D/1C caMOMHAYKIMH.

DHeprusi MarHMTHOT'O MOJISI KATYIIKK C TOKOM.

DNeKTPOMarHuTHOE TOoJIE.

Texnuueckue yCTPOMCTBA W TEXHOJOTMUECKHUE TPOLECCH: MHAYKUUOHHAA
neyb, COJICHOM, 3alUTa OT AIEKTPU3ALMH TEJ MPHU JABUIKEHUHM B MArHUTHOM TI0JIE
3emJIu.

Jemoncmpayuu.

HabnioaeHnue sBaeHUs 31EKTPOMArHUTHOM MHAYKLMH.

Uccnenosanue 3apucumoctd DJIC MHAYKIMH OT CKOPOCTH HM3MEHEHMS
MarHMTHOIO NOTOKA.



[Ipasuno Jlenua.

[Tagenne MaruuTa B aIIOMUHUEBOM (MeaHOH) TpyOe.

SIBneHre cCaMOMH/ Iy KLIMH.

Uccnenosanue 3asucumoctu D/IC caMOMHAYKLIHMU OT CKOPOCTH W3MEHEHHS
CWJIbI TOKA B LICTTH.

Yuenuueckuit 3xcnepumenm, 1adopamopusie pabomol, nPAKmuKym.

HccnenoBanue sBJICHUS JI€KTPOMArHUTHON MHIAYKLIMH.

OnpejeneHne HHAYKIMU BUXPEBOIO MAarHUTHOTO TOJIS.

HccnenoBanue siBJICHUS CAaMOUH/YKLIMH.

CoOopka Moenn eKTPOMarHuTHOTO FeHepaTopa.

Pa3nen 5. Kosiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CoOoaHbIe KOIEOaHUS.

["apmonmnyeckue kosnebanus. Kunemarnueckoe M JMHAMHUYECKOE OMHMCAHME.
DHEepreTMyecKoe ONMUcaHue (3aKOH COXPAHEHMS MEXaHWUYeCKOW sHepruu). BoiBoa
JMHAMHUYECKOrO OMMCAHUsI TAapMOHUYECKUX KOJIeOaHUH M3 UX SHEPreTHYecKoro M
KMHEMATUYECKOI0 OMUCAHUS.

Ammnntyaa m ¢asza konebanuid. CBsA3b aMIUIMTYAbl KOJeOaHMH HCXOIHOM
BEJIMUMHBI C aMIUTUTYJaMH KOJIeOaHUN €€ CKOPOCTU U YCKOPEHHUS,

[leppuon m uactora konedanmii. [lepuoa manbix CcBOOOAHBIX KoJeOaHU
MaTeMaTuyeckoro wmasatHuka. Ilepumon cBoOOAHBIX KoOeOaHHH MPYKHHHOTO
MasiTHUKA.

[TonsaTue o 3aryxaromux konedanusx. Boinyxaenusie konedanus. Pezonanc.
Pesonancnas kpuBas. BinusiHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTtoxonebanus.

Texuuueckue yCTpoWCTBa U TEXHOJOTMUECKUE MPOLIECCHI: METPOHOM, YacChl,
Ka4eJii, My3bIKaJbHbI€ HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoaebaTeNIbHOrO JIBUIKEHHUS.

Habnroienue He3aBUCMMOCTH NEpuoa Mallbix KoJieOaHui rpy3a Ha HUTH OT
aAMIUTUTYIbI.

Hccneaosanue 3atyxaromux KoinedaHui U 3aBUCUMOCTH NEpU0/1a CBOOOIHBIX
KosieOaHui OT COMPOTUBIICHHMS.

UccnenoBanue konedaHuil rpy3a Ha MACCHUBHOW TMPYKUHE C LEIbIO
(hopMupOBaHUs MpeACTaBICHUIH 00 WACATLHOM MOAEIN NPYKUHHOTO MAsSTHHKA.

3aKOH COXPAHEHHUs YHEPrUuM MPU KOJIeOAHUIX TPy3a HA MPYIKUHE.

HccnenoBanue BoIHYKASHHBIX KOJIEOaHMIA.

Habmonenue pe3onanca.

Yuenuueckuit 3xcnepumenm, 1abopamopusie padomsl, NPaAKMUKYM.



WU3mepenue nepuona CBOOOAHBIX KOJACOAHUM HUTAHOTO W MPYKUHHOTO
MasiTHUKOB.

W3yueHue 3aKOHOB ABUIKEHUS Teja B X0/4€ KojieOaHui HA yIIPYyrom MOJBECE.

W3yueHune ABHIKCHHUSI HUTIHOTO MasTHUKA.

[IpeoOpazoBaHue SHEPruu B NPYKUHHOM MAsTHUKE.

Hccneaoanue yObiBaHUS aMIUIMTY/Ibl 3aTYXaIOIIMX KOJIEeOaHHH.

HccnenoBanne BEIHYKACHHBIX KOJIeOaHMIA.

Tema 2. DnekmpomazHumHole KoJ1eOanus.

Konebarenpupiii  koHTYp. CBOOOAHBIE EKTPOMArHUTHBIE KoieOaHUs B
uaeanbHoMm konebartenbHoM koHType. Dopmyna Tomcona. CBszb aMrmanTyabl
3apsja KOHAEHCATOpa C aMIUTMTYA0N CHJIbl TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXPAHEHHUS YHEPTUU B U/I€ATIbHOM KOJIEOATEIbHOM KOHTYPE.

3aryxaioniue IEKTPOMArHUTHBIE Kosie0aHus. BbIHYKIEHHBIE
3JIEKTPOMArHUTHbIE KOJeOaHUs.

[lepemenHblii  TOK. MOLIHOCTE TNEPEMEHHOr0 TOKA. AMIUIMTYHOE H
JNEHCTBYIOLIEE 3HAUEHWE CHJIbI TOKA M HANpsDKEHUs NpH Ppa3ivyHol  dopme
3aBUCUMOCTH NEPEMEHHOT0 TOKA OT BPEMEHH.

CuHyconaa/IbHbI MEepeMeHHbI TOK. Pe3ucTop, KOHIEHcaTop M KaTyllka
MHAYKTUBHOCTH B LIEMU CHUHYCOMJAIBHOIO NMEPEMEHHOro Toka. Pe3oHaHC TOKOB.
Pe3oHaHC HanpsyKeHUH.

Wneanwupiii  Tpancdopmatop. IIpou3BoacTBo, mnepeaaya M notpedlieHue
NIEKTPUYECKON SHEPTHM.

DKOJIOTUYECKUE PUCKM TNPU TPOU3BOJACTBE AleKTpodHepruu. Kynprypa
MCTOJIb30BAHUS HJIEKTPOIHEPTHUH B MOBCEAHEBHOM JKU3HHU.

Texuuueckne ycTpoHCTBA U TEXHOJOTHMUECKUE MPOLECCHI: SEKTPUUECCKUM
3BOHOK, F€HEPATOP NMEPEMEHHOr0 TOKA, JIMHUH JIEKTponepeay.

Jemoncmpayuu.

CBoOoAHbBIE IEKTPOMArHUTHBIE KOJieOaHusl.

3aBUCUMOCTb YaCTOThl CBOOOAHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMArHUTHBIX KOJIeOaHWiA.

['eHepaTop He3aTyXarluX MEKTPOMArHUTHBIX KOoJieOaHmii.

Moaenb 31eKTPOMarHuTHOTO T€HepaTopa.

BbIHYKAEHHBIE CHHYCOUAAIbHBIE KOJIeOaHus.

Pe3ucrop, karymika WHAYKTUBHOCTH M KOHJCHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu mNoOCIEa0BATEIbHOM COCIMHEHHUM PE3UCTOPA, KaATYLIKH
WHIYKTUBHOCTH M KOH/I€HCATOPA.

YCTpoiicTBO M MPUHLMIT AeHCTBUS TpaHchopMaropa.



Moaenb TUHUK NEKTPOnepeaauH.

Yuenuueckuit 3xcnepumenm, 1abopamopnsie padbomsl, RPAKMUKyMm.

U3yuenue tpanchopmaropa.

HccnenoBanue mepeMEeHHOro0 TOKA 4epe3 MOCIASAOBATEIBHO COSAMHEHHBIC
KOHJIEHCATOP, KaTyIIKY U PE3UCTOP.

HabmoaeHue 311eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHHUKOB CBETA B LIEMH MEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbI.

MexaHuueckre BOJIHBI, YCJIOBUS HMX pacnpoctpaHeHus. [lonmepeunbie u
npoaofbHbie BOJIHBL. [lepuoa, CKOPOCTb pacnpOCTpaHEHUs M JUTMHA BOJIHBI.
CBoiicTBAa MEXaHMUECKHUX BOJIH. OTPAKEHHE, MPEIOMJICHHE, MHTEPPEPEeHUUs U
mupaKius.

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

[IIymoBO€ 3arps3HEHUE OKPYIKAIOLLEH CPE/Ibl.

DJIEKTPOMArHUTHHIE BOJIHBI. Y CJIOBUS M3JIYYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B AJICKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2/IEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHHWE,  MPEIOMJICHHE,
noJispusanus, uarepdepeHus u audpaxKius.

[IIkana >1eKTPOMArHUTHBIX BOJH. [IpUMEHEHHEe 3E€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI PAAMOCBA3M U TeJIeBUACHHS. Paauonokauusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOILEH CPe/Ibl.

TexHuueckne yCTPOMCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, pajap, PaAHONPHEMHUK, TEIEBU30D, aHTeHHa, TeaedoH, CBU-neus,
yJIbTPAa3BYKOBasi IUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBanue 1 pacrpoCTPAHEHUE NOMEPEYHBIX U TPOAOJIbHBIX BOJIH.

Konebmoweecs Teno KaKk HCTOUYHMK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCcTOThI KOJI€OAHUH.

Habmoienre oTpakeHus M MPEJIOMJICHUS MEXaHUYECKUX BOJIH.

HabGmonenue narepdepeHunn u audpakunyi MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI PE30HAHC.

CaoiicTBa ybTpa3ByKa U €ro MPUMEHEHHE.

HaOmonenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYIOW |
4acTOTOM KOJIeOaHUH.

HUccnenoBanue  CBOWCTB — JNEKTPOMArHUTHBIX  BOJH:  OTPaKECHHE,
npeaomiIeHue, nosipuszanus, audpaxuus, uHTepdepeHus.

ObnapysxeHne HHPPAKPaACHOro U YJIbTPaGHOJIETOBOIO U3JTYYSHHH.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomol, npaKmuKkym.



U3yueHune napamMeTpoB 3ByKOBOH BOJIHBI.

H3yueHue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[Ipsmonuneiinoe pacnpocTpaHeHue cBeTa B OAHOPOAHOM cpeae. Jlyu csera.
ToueuHbIi HCTOYHUK CBETA.

Orpakenue csera. 3akoHbl oTpaxkeHusi cBera. [loctpoeHue n3oOpakeHui B
miiockoM 3epkaiie. Cepuueckue 3epkana.

[Tpenomiienne ceera. 3aKOHbI NpesioMIICHHs cBeTa. AGCOMIOTHBIN MOKa3aTellb
npenomiieHus. OTHOCUTENIbHBIN NoKa3aTelb npesomiieHus. [IocTOSHCTBO YacToThI
CBETA W COOTHOIICHUE [JIMH BOJIH TPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjena ABYX ONTUYECKHUX CPe.

Xon nyueit B npusme. Jlucnepcus ceera. CnoxHblii coctaB 0enoro cpera.
LlBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaesbHbIi yroyl MoJHOrO BHYTPEHHEro
OTPaXKEHHSI.

Cobuparomie M pacceuBaroue JuH3bl. ToHkas nuH3a. DOKycHOe
paccTOsSIHUE M ONTHYECKas CWJla TOHKOW JIMH3bL. 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUA TOHKOM ceprueckoit NUH3bI OT €€ reOMEeTPUM M OTHOCHTEJIBLHOIO
MOKa3aTeJisi MPEeJIOMJICHHUS.

dopmyia TOHKOM JIMH3bI. Y BEJIMYEHHE, JaBaEMOE JIMH30.

Xoa jy4a, MPOILEALIEro JIMH3Y MOJ MPOM3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuuecko ocu. llocTtpoenune wu300pa)eHWt TOYKM M OTpe3Ka NPSMOA B
COOMpAKOIMX M PACCEUBAIOILMX JIMH3AX U UX CUCTEMAX.

Ontuyeckue npudopsl. Paspematomas cnocodHocTs. [1a3 kak ontuyeckas
cucTema.

[Tpenensl MPUMEHUMOCTH T€OMETPHUYECKON ONITUKH.,

BonnoBas ontuka. Hutepdepenums cera. KorepeHTHbie HCTOUHHKH.
YcnoBusi HaOMIOAEHUS MAKCUMYMOB W MHHMMYMOB B HHTep(EpeHIIMOHHOM
KapTMHE OT JBYX KOIE€PEHTHbIX MCTOYHMKOB. [IpuMepbl Ki1acCMUECKHX
UHTEP(DEPEHLIMOHHBIX CXEM.

Judpakums cBera. JludpakuuoHnHas peiiérka. YcioBue HaOMOaeHUS
IJIJaBHBIX ~ MAKCMMyMOB T[pPH  MaJ€HHMM  MOHOXPOMATHYECKOr0 CBeTa Ha
I(PAKIHOHHYIO PEIIETKY.

[Tonspuszauus ceeTa.

Texnuueckue yCTpPONHCTBA M TEXHOJOTHYECKHE TPOLECCHI: OYKH, JIyma,
nepuckon, (oroanmapar, MHUKPOCKON, MPOEKIMOHHBIM anmapar, MPOCBETICHHUE
ONTHUKH, BOJIOKOHHAsA ONTHKA, AU(PAKIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



WccnenoBanue npeaoMIeHus CBETa.

Habmonenue noiHOro BHYTPpEHHEro oTpakenus. Moaenb cBeToBOaA.

HccnenoBanue Xoaa CBETOBBIX MNYYKOB 4Yepe3  IJIOCKOMAapaIETbHYIO
TUTACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB U300pakeHUMN B JIMH3AX.

Mopenu MUKpOCKOIIa, TejlecKona.

Habmonenue natepdepeHimu ceera.

HabnroieHue 11BETOB TOHKUX MJIEHOK.

Habmoienne audpakimm cpera.

U3yuenne audpakiimOHHON PEIETKH.

Habmonenue nudpakiimOHHOTO CreKTpa.

Habmoaenue aucnepcuu ceera.

Habmoaenue nonspusanum CBETa.

[TpruMeHeHne NoasIporuI0B /Ul U3YUYEHUS MEXaHUYECKUX HANPSHKEHHH.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomeol, nPaKmuKym.

M3mepeHune nokasaresis npeaoMIIeHUs CTEKIIa.

HUccnenoanure 3aBUCHMOCTH (POKYCHOIO pacCTOsiHMS OT BelecTBa (Ha
NpUMEpe KUAKUX JINH3).

N3mepenne GhokycHOro paccTosiHusl PacCEMBAOLLUX JIUH3.

[Tonyuenue n3oOpakeHHs B CUCTEME M3 TJIOCKOTO 3€pKajia U JIMH3bI.

[Tonydyenne nzo0paxeHus B CUCTEME M3 JIBYX JIMH3.

KoHcTpyupoBaH#e TeIeCKONMMUYECKUX CUCTEM.

Habmonenue nudpakunn, uarepdepeHny 1 nossipu3aiuy CBeTa.

H3ydenue nonspusauuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH AUDIEKTPUKA.

M3yuenune nHreppepeHIMU Ta3epPHOTr0 U3JIYYSHHUs Ha ABYX ILEIX.

Habmoaenue aucnepcumn.

Habmonenue u uccnenoBanue aupakiiMOHHOTO CIIEKTPa.

N3mMepeHue JUTMHBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa M3JIy4eHHsI CBETOAMO/1A NMPH MOMOIIM JU(dpaKIMOHHOM
PELIETKH.

Pa3aen 6. OcHOBBI cIeHAJILHOI TEOPHH OTHOCHTEILHOCTH.

['paHuubl  NPUMEHUMOCTH  KJjaccuuecko — mexanuku.  [loctynatel
CMeLMAIBHOW TEOPUH OTHOCUTEILHOCTH.

[IpoctpancTBenHo-BpemMenHOM  uHTepBai. lIpeobpazoBanus  Jlopenua.
Ycnoue npuuMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE
BPEMEHH M COKPALLEHUE JJIUHBI,

DHeprus ¥ UMIMyJIbC PEIATUBUCTCKOM YAaCTULIBI.

CBsi3b MacChl C SHEPrUeH U UMITYJILCOM PEJISITUBUCTCKON YaCTHLIbI. DHEPrus
MTOKOS.



TexHuueckre YCTPONMCTBA M TEXHOJIOTMUYECKHE TIPOLECCHI: CIMYTHUKOBbLIE
NPUEMHUKH, YCKOPHUTEIH 3aPsIKEHHbBIX YaCTHIL.

YueHUUYECKHI IKCIEPUMEHT, JJabopaTOpHbIE PadOThI, MPAKTUKYM.

OnpeaeneHue HUMMyJabCa W HHEPrUM  PEIATHBHUCTCKMX yacTuil (1o
(dhororpadusM TPEKOB 3apsIKEHHBIX YACTHIL B MAarHUTHOM T10J1€).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHo-601H080II 0yaiu3m.

PaBHOBECHOE TEIUIOBOE M3JlydyeHHe (M3llydeHHe abCOIIOTHO YEPHOro Tesa).
3akoH cmemenus Buna. ['unoresa [1nanka o kBaHTax.

®oToHbl. DHEpPrus U umnyJibe GoToHa.

®ororddext. OnbiTel A. I'. Cronerosa. 3akousl Goroddhdexra. YpaBueHnue
Ounmreitna mis pororpdexra. «Kpacuas rpanunay gorosrddekra.

JlaBnenue cBeTta (B YACTHOCTH, [JaBJICHHE CBeTa HAa aOCONIOTHO
MOMIOLAKOIYI0 M abCOMIOTHO OTpakarollyr mnoBepxHocTh). Onwiter [1. H.
JleGenena.

BonHoBsie cBoiicTBa yactuu. Bosubl ae bpoiins. [linuna BonuHel e bpoiis u
pa3Mepsl  O0JacTH  JIOKANM3alMK  JABWKYLIEHCA vactuusl. KopmnyckynspHo-
BOJIHOBO# ayanusM. [ludpakims 3eKTPOHOB Ha KpUCTasLIax.

Creunduka namepenuit B Mukpomupe. COOTHOLICHHUS HEOIpeaeEéHHOCTEH
['eiizenOepra.

TexHuueckre yCTpPOWCTBA M TEXHOJIOIMYECKHE TPOLECCHI: CIEKTPOMETP,
dborornemenT, ¢OTOAATYMK, TYHHEIbHBIM MMKPOCKON, CoOJHeuHas Oarapes,
CBETOAMO/L.

Jemoncmpayuu.

®dotordpdexT HA YCTAHOBKE ¢ IMHKOBOM TMJIACTHHOM.

Uccnenosanue 3akoHoB BHewHero Gorodrddexra.

UccnenoBanue 3aBUCHMOCTH  COMPOTHUBJICHUS  MOJYNPOBOAHHKOB  OT
OCBELIEHHOCTH.

Ceeroauo.

Conneunas Garapest.

Yuenuueckuit 3xcnepumenm, 1abopamopnsie pabomesl, nPAKmuKym.

Hccnenosanue oropesucropa.

H3mepenue nocrosuuo# [Inanka Ha ocHoBe uccnenoBanus Gorodrddekra.

HccnenoBanue 3aBUCMMOCTH CHJTbl TOKA Y€Pe3 CBETOAMOM OT HANPSIKEHHS.

Tema 2. @uszuka amoma.

OnpITel MO MCCIEAOBAHMIO CTPOeHUs aroma. [lnanerapHas mozens aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornowmeHne GOTOHOB NMPHU NEepexoe aroma
C OJIHOTO YPOBHS SHEPTrUM Ha JAPYTOM.



Bunei cniektpos. CnekTp ypoBHEH SHEPruu aroma BOAOPOIA.

CnonTaHHOE M BBIHYXKACHHOE M3ydyeHue cera. Jlazep.

TexHuueckne yCTpPOWCTBA M TEXHOJOTHYECKHME TMPOLIECCHI: CHNEKTPaIbHBIH
aHaM3 (CMEeKTPOCKOI), j1a3ep, KBAHTOBBIH KOMIBIOTED.

emoncmpayuu.

Mouens onbita Pesepdopaa.

Habmoienue nuHenyaThiX CleKTPOB.

YCTpoiCTBO M AECHCTBUE CYETYMKA HOHU3UPYIOILMX YACTHLI.

OnpezenieHue JUTMHBI BOJIHBI JIA3€PHOTO U3JTYYEHHSI.

Yuenuueckuii 3xcnepumenm, n1abopamopusie pabomeol, nPaKmuKym.

HabmoaeHnue TMHERYATOro CeKkTpa.

HccnenoBanue cnekrpa pa3pekeHHOrO0 aTOMAapHOTO BOJOPOAA M U3MEPEHUE
nocTosiHHOM Pundepra.

Tema 3. @u3zuxka amomHo20 A0pa u 1eMEeHMAPHBIX Yacmuy,.

Hyxknonnas moaens siapa [eizenbepra—MBanenko. 3apsan sapa. Maccosoe
4yucio sapa. M3orormsl.

PagroaktuBHOCTh. Ausiba-pacnan. DJNEKTPOHHBIH M TMO3UTPOHHBIN Oera-
pacnan. ['amma-u3znyueHue.

3aKOH PaJAMOAKTHUBHOrO pacrajaa. PaauoakTUBHBIE H30TONBI B MPHPOJE.
CaoiicTBa MOHM3MPYIOLIEro M3iyuyeHHus. BiMsHMe paJMOaKTUBHOCTU HA IKUBBIC
opranu3mbl. EcrectBennbiii hoH uznydenus. Jlosumerpusi.

DOHeprus CBs3M HYKJIOHOB B siipe. SlnepHbie cunbl. Jledexr maccol siapa.

Anepubie peakuuu. Jlenenue u cuntes aaep. AnepHsie peaktopsl. [Ipodaemsl
yIpPaBIgeMOro TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCMEKTbl Pa3BUTHS
ANEPHOU YHEPTETUKH.

MeToabl perucTpaluu U UCCIASAOBAHUS HJIEMEHTAPHBIX YACTHII.

@dyHnaMeHTanbHble B3aUMOACHCTBUS. bapuoOHbI, ME30HBI M  JIENITOHBI.
[Ipencrasnenue o CranaapTHoi moaenu. KBapk-rirooHHas MOJEb aIpOHOB.

®uzuka 3a npeaesamMu CranaaptHor mozaenu. Témuas marepusi U TEMHas
SHEprus.

EnuHerBo pusndeckoit kapTUHBI MUpa.

TexHuueckne ycTpoiucTBa U TEXHOJOIMUYECKHUE MPOLIECCHI: JI03UMETP, KaMepa
Bunbcona, saepHbId peakTop, TEPMOSACPHBIH peakTop, atomHas OomoOa,
MarHUTHO-PE30HAHCHAsA ToMOrpadus.

Yuenuueckuii 3xcnepumenm, 1adopamopusie padbomol, NPaKmuKym.

UccnenoBanue TpekoB yacTuil (o rotoBeiM otorpadusim).

HccnenoBanue painoakTUHBHOTO (poHA ¢ MCMONIb30BAHUEM JTO3UMETPA.

H3yuenue nornoumeHus 0eTa-4acTii alFlOMUHUEM.

Pasnen 8. DiiemeHTHI ACTPOHOMHH H ACTPOPU3HKH.



Oransl pa3BuTHUs acTpoHOMUH. [IpukiagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHomMuu. [IpumMeHMMOCTH 3aKOHOB (U3HKH UIsi OOBACHEHHS TMPHUPOIbI
KOCMHUYECKHUX OOBEKTOB.

Metoabl acTpoHOMHUECKUX HcchaeaoBaHuil. COBPEMEHHBIE ONTUYECKHUE
TEJIECKOTIbI, PaJMOTENIECKOIBI, BHeaTMOCc(]epHasi aCTPOHOMMUSL.

Bun 3Bé3anoro Heba. Co3Besaus, sipKue 3BE3/bI, IJIAHETHI, WX BHUIMMOE
JIBUIKEHUE.

ConneuHas cucrema.

Connue. Conneunas aktuBHOCTh. McTtounuk sHeprum CosiHLA U 3BE3/L.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. [lnarpamMmma «CnekTpanbHbIi KJIace —
CBETUMOCTBY». 3BE3AbI TVIABHOW TMOCIEOOBATEIBHOCTUA. 3aBUCUMOCTH «Macca —
CBETUMOCTBHY» I 3BE3/l IJIaBHOM MOCIEI0BATEILHOCTH. BHYTpeHHee CTpoeHHe
3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUM U IBOoMounMu CoNHLA U
3BE3/1. DTarnbl )KU3HU 3BE3L.

Mneunsiii Iyt — Hama [Manakrtuka. Ilonoxxenue u aBuwxenue ConHua B
["anaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapsl. UEpHbIe ABIPHI B spax
rajJakTHK.

Bcenennas. Paciuupenue Beenennoit. 3akon Xab06ma. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PeMKTOBOE H3ITyUEeHUE.

Macmrabnas crpykrypa Beenennoit. Meraranakruka.

Hepewiénnpie npodaeMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGmonenus 3B€3aHOr0 HeGa HEBOOPYKEHHBIM IJ1a30M C HMCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUJIOKEHUN [UISI OMPEACTCHUS MOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbI€ cO3Be3ausi CEeBEpHOro Mojylapus U SpKue
3BE3/IbI.

HaGmionenuss B Tteneckon JlyHbl, TMUIaHET, TYMAHHOCTEH M 3BE3QHBIX
CKOIUICHUH.

Du3nyecKuil NPAKTHKYM.

Crnioco0bl u3MepeHus: (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
1 UU(POBBIX U3MEPUTENIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AGCOJIIOTHBIE ¥ OTHOCHTEIIbHBIE MOTPEIIHOCTH M3MEPEeHUH (PU3MYECKUX BEIIMUHUH.
Ouenka rpaHuil MOrpetIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MCCICAOBAHUN  3aBUCUMOCTEH
(u3HUeCKUX BEIMUYWH, MPOBEPKA MPEAJIOKEHHBIX runore3 (Boidop w3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfenax «YUECHHYECKUH  HKCIEPUMEHT,
nabopaTopHbie paboThbl, MPAKTHKYM).

O0600maronee NOBTOpPEeHHUE.



O06o0menne 1 cucTemMaTH3auusa CoAepKaHUS pa3aenoB kypca «MexaHukay,
«MonekynspHas uznka u TepMOAMHAMHUKA», «DnekTpoanHaMmukay, «Konebanus
1 BOJIHBI), «OCHOBBI CHEUHUAIBHOW TEOPHUH OTHOCUTENbHOCTHY, «KBaHTOBas
(dusukay, «DIEMEHTH aCTPOHOMHUHU U aCTPOPHUIUKIY.

Pone ¢u3MKM W aCTPOHOMHUM B 3KOHOMHMYECKOH, TEXHOJIOIMUYECKOM,
COLIMAIbHOM M ATHUYECKOH cepax JedaTebHOCTH YeIoBeKa, Pojib U MeCTO (hHU3MKH
¥ aCTPOHOMHUM B COBPEMEHHOM HaAy4YHOM KapTHUHE MHUPA, 3HAYEHUE ONKUCATEIILHOM,
CUCTEMATU3HUPYIOIEeH, OOBACHUTEIIBHOH M TPOTHOCTHYECKOM  (PyHKIIMi
(buznueckoit Teopun, posib (hU3NYECKOH TeOprH B (POPMUPOBAHUHU MPEACTABICHHI
0 (pusnueckoi KapTUHE MUPA, MECTO (PU3UYECKOH KApTHUHBI MUpPA B O0LIEM psLY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O TPUPOE.

MexnpeameTrHbie CBSI3H.

Usyuenne «kypca ¢usuku yrinyOonéuHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCSl C YUETOM COJIEPKATENBbHBIX MEKIPEAMETHBIX CBSA3CH C Kypcamu
MaTeMaTuKH, OMOJIOr|K, XMMHHM, reorpadu U TEXHOJIOTHH.

Meacnpeomemnsie noHAMUA, C6A3AHHBIC C U3YUCHUEM MEMO008 HAYYHO20
NO3HAHUA: sBIIEHWE, HAayuHbIH QakT, runores3a, (usvueckas BeIWYMHA, 3aKOH,
TeOpHs, HAOMIOJEHUE, OSKCIEPUMEHT, MOJICIMPOBAHUE, MOJEIb, HW3MEPEHHE,
MOrPELIHOCTH U3MEPEHUI, n3MepUTebHbIe MPubopsl, LMdpoBas tabopatopus.

Mamemamuka: pelieHue CHUCTEMbl YPaBHEHHH. TpPUrOHOMETPUUYECKUE
(byHKLMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOX/1€CTBO. BEKTOpbl M MX MPOEKIMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[TpousBoaHbie ieMeHTapHbIX (GyHKUMA. [IpusHaku 1Moa00HMs TPEYroJbHUKOB,
OMpeAeIeHUE TUIOIAAN MIOCKUX (uryp u o0bEéMa Tel.

buonocusn: snextpuueckue SABICHUS B JKUBOM NPHUPOAE, KoieOaTe/IbHbIC
NBWKEHUST B JKMBOM MPUPOJE, OKOJIOTHYECKUE PHUCKU TPU TMPOU3BOACTBE
IEKTPOIHEPTUU,  DJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOWIEH  Cpensl,
yJIbTPa3ByKOBasi JIMarHOCTMKA B MEIMLMHE, ONTHYECKUE SBJICHHS B IKUBOM
NpUpoeE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAs CTPYKTYpa TBEPABIX
Tel, MeXaHu3Mbl O00pa3oBaHUsl KPUCTAJIMYECKOW PEIIETKH, CHEKTPaIbHbIN
aHaJIn3.

l'eocpacpua: wmarnuTHBIE MOMIOCA 3€MJIM, 3aJI€KH  MarHUTHBIX PYA,
(hoTochéMKa 3€MHOM OBEPXHOCTH, celicMorpad.

Texnonozua: TIPUMEHEHUE TOCTOSIHHBIX MATCHUTOB, AJIEKTPOMArHUTOB,
EKTpoABUrarenb Sko0u, reHeparop NepeMeHHOr0 TOKa, MHAYKLMOHHAs Meub,
JIMHUM SJIEKTPONepeay, EKTPOABUraTeslb, paaap, PaaAHONPUEMHHUK, TEJIEBU30D,
antenHa, tenedon, CBYU-meub, ynabTpa3ByKOBass [IMarHOCTHMKa B TEXHHKE,



MPOEKLMOHHBIHM annapar, BOJIOKOHHAs ONTHKA, COlHeuHas Oarapes, CryTHUKOBBIC
NPUEMHUKH, SACPHASA YHEPTeTUKA U YKOJIOTHUECKHUE aCMIEKThl €€ Pa3BUTHS.



[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3VJIBTATDI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHMS YyueOHOro mnpeamera «Duszuka»
JIOJIKHBI OTPaXaTh TOTOBHOCTH M CIMIOCOOHOCTH 00YUYAIOIIMXCSl PYKOBOACTBOBATHCS
chopMUpOBAHHOW BHYTPEHHEH TMMO3ULMEH JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX
OpPUEHTALIMK, TO3UTUBHBIX BHYTPEHHUX  YOCKACHUH, COOTBETCTBYIOLIMX
TPAAULIMOHHBIM LIEHHOCTSAM POCCHUHUCKOrO OOIIECTBa, PACUIMPEHUE JKUZHEHHOTO
OnbITa ¥ OMbITA JACATEIBHOCTH B MPOLIECCE peaiu3alMi OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOM JICATEILHOCTH, B TOM YHCJIE B YACTH:

rpaKIaHCKOr0 BOCIIUTAHHUS:

e c(opMHPOBAHHOCTH  TIPaKJAHCKOM  MO3MLMK  O0ywarolmerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOro o01uecTsa;

e TMPUHATHE TPAJAULMOHHBIX OOLICYETOBEYECKUX TYMAHUCTHUYECKUX H
JEMOKPATUUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JICATEIIBHOCTh B MHTEPECAX IPa)K1aHCKOro
ofmecTa, ywyacTBOBaTh B CamMOymnpaBjJeHMHM B 00pa3oBaTesIbHOM
OpraHU3aluu,

e YMEHHE  B3aUMOJCWUCTBOBATH C€  COLUMAJIBHBIMM  HMHCTUTYTAMHU B
COOTBETCTBHH C MX (DYHKIMAMH ¥ HA3HAYCHUEM

e TOTOBHOCTb K TYMAHUTAPHOH MU BOJIOHTEPCKON ACATETBHOCTH.

NATPHOTHYECKOr0 BOCTIUTAHUS

e c(OpMHUPOBAHHOCTH POCCHUICKOU rpak1aHCKOM WUCHTUYHOCTH,
NaTpuoTU3MA,

e LIEHHOCTHOE OTHOILIEHUE K IOCYJAapCTBEHHBIM CHUMBOJIAM, AOCTHIKEHHUAM
POCCHICKUX YUEHBIX B 005aCTH (PU3MKU M TEXHHKE.

AYXOBHO-HPABCTBEHHOI 0 BOCTIHTAHMSI:

o ¢cOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO MOBEACHUS,

e CHOCOOHOCTH OLICHMBATH CUTYALMIO M MPUHUMATh OCO3HAHHBIC PELLICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM
YUCJIC B ACATEIBHOCTH YUYEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOIO Oyy1Lero.

ICTETHYECKOr0 BOCTIUHTAHUS:

e OCTETHYECKOE OTHOLICHUWE K MHPY, BKIIOYasd SCTETUKY HAY4YHOro

TBOPYECTBA, MPUCYLIETr0 (PU3NYECKOH HayKe.
TPYAOBOI0 BOCTIMTAHUS



MHTEPEC K pasauyHbIM cdepaM npodeccunoHanbHOM AeATETbHOCTH, B TOM
YHCI€ CBS3aHHBIM C (U3MKOH M TEXHHUKOH, YMEHHE COBEpLIATh
0CO3HaHHBIN BbIOOP Oyayiel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE
JKU3HEHHBIC TJIAHBbI,

FOTOBHOCTb M CMOCOOHOCTH K 0OOpa3oBaHHIO M €aMOOOpPa30BaHHIO B
obsacti pU3MKK HA NPOTAIKEHUH BCEH JKU3HU.

IKOJOIrH4EeCKOro BOCIMUuTaHHus:

c(hOPMHUPOBAHHOCTH KOJIOTHYECKONW KYJIbTYPBl, OCO3HAHME TIJ1I00aIbHOTO
XapakTepa dKOJIOrnuecKkux npodsiem;

MJIAHUPOBAHUE M OCYLUECTBJICHUE [ACHCTBUM B OKPYKAIOIIEH cpeae Ha
OCHOBE 3HAHMS LIECJIEN YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA,

paclIMpeHUe OMbITa ACATEIBHOCTH JKOJIOTHYECKOW HAMPaBJICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAHUI 10 (Pusmnke.

HEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MYECKOM HAYKH;

OCO3HAHWE LEHHOCTH HAyYHOH JeATeIbHOCTH, T'OTOBHOCTH B IpoLEcCce
u3yueHus: (PU3MKKM OCYLIECTBIATH TMPOEKTHYIO M MCCIEA0BATEIBCKYIO
ACSATEIbHOCTh MHANBHJLYAJIbHO U B IPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

[To3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIe /1elCTBUS
ba3osbie siloruyeckue aeicTBuUs:

camMoCTOATeIbHO  (DOPMYNIHPOBATh M AKTYaJM3HPOBATH  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

ONpeJeiaATh LeIH JAeATebHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JOCTHIKEHHMSI,

BBISBJIAITH 3aKOHOMEPHOCTH W TNPOTHBOPEYMsi B PaccMaTpHUBaEMbIX
(pu3rUecKuX SBJICHUSX;

pa3pabaTeiBaTh MJIAH PEHICHHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOLIMXCS
MaTepPHaIbHBIX U HEMATEPHAILHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEJIbLHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yabTATOB LIEJISIM, OLECHHUBATh PUCKH TIOCIEACTBHM IEATEIIEHOCTH,
KOOPJIMHUPOBATh M  BBIMOJHATE paboTy B  YCIOBHAX PealibHOTO,
BUPTYAJIbHOIO ¥ KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHUS;

pa3BMBaTh KPEATHBHOE MBIIJICHUE MPH PEILICHHH XKM3HEHHBIX MPOOJIEeM.

basoBbie uccienoBaresibCKue JIeHCTBUS :

BJIAJIETh HAYYHOW TEPMHUHOJIOIHEH, KIIFOUEBBIMU MOHATHAMH M METOAaMH
(pusnueckoit HayKu;



BIAAETh  HABbIKaMU  y4eOHO-MCCIIEIOBATEIbCKOW U TMPOCKTHOM
AEATENIBHOCTH B 007acTH (PU3HMKH, CHMOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOMIOB pelieHus 3aaady  (pusrueckoro
COAEPIKAHUS, TPUMEHEHUIO PA3TUYHBIX METO0B MO3HAHUSA,

BJIQ/IETh BHUJAMM JEATEJIBHOCTA MO TMOJYYCHUIO HOBOIO 3HAHHUsA, €ro
MHTEpIIpETaluy, NPeoOPa3OBAHUIO U IPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX
CUTYalUsAX, B TOM YHUCIIE€ MPU CO3JaHUM y4eOHBIX NMPOEKTOB B 00sacTH
(uzukm;

BBISIBJISITD NPUYMHHO-CIICACTBEHHBIC CBA3M M aKTyallM3MpOBaTh 3ajady,
BBIABUTATh TUNOTE3y €€ peLICHUs, HAXOAWTh APryMEHTbl if
JI0OKA3aTeNbCTBA CBOMX YTBEPXKACHHH, 33/1aBaTh MapamMeTpbl U KPUTEPUHU
peleHus;

aQHAJIM3UPOBATh TOJIYUYEHHBIE B XOJ€ PELICHUS 3a[auu Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh MX JIOCTOBEPHOCTH, MPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHUSAX;

cTaBuTh M (OpPMYJIMpPOBaTh COOCTBEHHbIC 3aJaud B 0OpazoBaTeIbHON
JAESTEebHOCTH, B TOM YHUCIIE MIPU U3YUYCHUU (DUBUKH;

J1laBaTh OLICHKY HOBBIM CUTYaLUAM, OLICHUBATH NMPUOOPETEHHBIHN OMbIT;,
YMETh TMEPEHOCHTh 3HaHWUs 1O (PU3MKE B MPAKTHUYECKYIO 0O0JIacTh
KHU3HEEATEITBHOCTH,

YMETb HHTETPUPOBATh 3HAHUs U3 PA3HbIX MPEAMETHBIX 001acTeH;
BbIJIBUIaTh HOBbBIC W/IEH, MPEUIaraTh OPUruHAIbHBIC MOAXO0/Abl U PELLCHUS,
CTaBUTh NPOOJIEMBI U 3a/1a4H, J0MYCKAKOLIUE aTbTCPHATUBHBIC PEILICHHUS.

Pabora ¢ undgopmaumeii:

BJIQ/IETh HABBIKAMU MOJyuyeHHs: WH(popMauuu (PU3HYECKOTO COAEPIKAHUS
M3 MCTOYHMKOB Pa3HBIX THUIOB, CAMOCTOSTENBHO OCYILECTBIIATH MOUCK,
aHaJIM3, CUCTEMATHU3ALMI0O M HHTEPIpeTaluio WH(POPMALUHK Pa3IMUHBIX
BH/1I0B U (hopM npeacTaBieHus;

OLIEHUBATh JJOCTOBEPHOCTH MH(pOpMaLHH;

UCIIOJIb30BaTh CPeACTBa MH(MOPMALMOHHBIX M  KOMMYHUKALMOHHBIX
TEXHOJIOTMH B PEIIEHMH  KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M
OpPraHu3alMOHHBIX 3aauy ¢ cobmoaeHuemM TpeOOBaHU SProHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHEHBI, PECYpCOCOEPEemKEHUsl, MPABOBBIX H
TUYECKUX HOPM, HOPM WH(OPMALMOHHOM 0€30MacHOCTH;

CO3/aBaTh TEKCThl (PU3HYECKOTO COAEPIKAHMUSA B pas3muuHbIX (hopmarax ¢
yuéTOM Ha3Ha4YeHus HWHGOPMALMU M UEIEeBON ayJAWTOPUH, BbIOMpas
ONTUMATBHYIO (hOPMY NPEACTABICHUSA U BU3YAJTU3ALIMH.

KoMmyHHKaTHBHBIE YHHBEPCAJIbHbIE yYeOHbIe AelicTBHS:



OCYIIECTBIATh OOIIeHHe Ha Yypokax (U3UKHM W BO BHE-YPOUHOMU
NEATEIIbHOCTH,

pacrno3HaBaTh TMPEANOCHIKM KOH(IMKTHBIX CHUTYallMd W CMAr4arh
KOH(JTHKTHI;

Pa3BEPHYTO M JIOTMYHO M3J1arath CBOK TOYKY 3PEHHMSA C UCIMOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;,

NOHMMATh M MWCMOJB30BaTh  NPEUMYIIECTBA  KOMAHJHOW M
MHIUBU1yalIbHON paboThI;

BbIOMpATh TEMATHKY M METO/bl COBMECTHBIX JCHCTBUU € y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaKI0T0 WieHa KOJUIEKTUBA,

OPUHUMATh LEAHM COBMECTHOM JACATEIbHOCTH, OpPraHu30BbIBATH U
KOOPJAMHHUPOBATh ACHCTBUA MO €€ [AOCTWIKEHUIO: COCTaBIATh IUIaH
JEUCTBUM, pacrpeesisaTh PO ¢ YUETOM MHEHUM YUaCTHUKOB, OOCYKIATh
pe3ysibTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAZa M KaXKJI0r0 yYaCTHHKA KOMAaH/bl B
oOuuii pe3ysabTaT no pa3paboTaHHbIM KPUTEPHSIM;

npejsiaratb HOBBIE TNPOEKTHI, OLEHMBATh MAEU C MO3ULIMU HOBU3HBI,
OPUIMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLLUECTBJISITh TMO3UTUBHOE CTPATETHMUECKOE MNOBEACHUE B PA3JIUYHBIX
CUTyauusX, MNPOABIATH  TBOPYECTBO M BooOpaxkeHue,  ObITh
UHULIMATUBHBIM.

Pery/siTuBHbIE YHHBeEPCAJIbHbIE YUueOHbIe JelHCTBUS
Camoopranusanms:

CaMOCTOATEJIbHO  OCYILECTB/IATh TMO3HABATEJIbHYIO OCATENBHOCTH B
obnacth (U3MKKM M ACTPOHOMMH, BBIABJIATH MPOOJEMBbI, CTaBUTh U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIbHO COCTABJIATH IJIAH PEUICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUIaH BBHITIOJIHEHUSA MPAKTUYECKON paboThl ¢ yuyéTOM MMEHOLIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M NPEANOUTEHHUIA,

J1aBaTh OLIEHKY HOBBIM CHUTYALUsIM;

pacliMpsATh  paMKM  ydyeOHOro mnpeaMera Ha  OCHOBE  JIMYHBIX
NPEANOYTEHUM;,

JeflaTh OCO3HAHHBIM BHIOOP, APryMEHTHPOBATh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 3a PEILICHUE,

OLICHUBATh MPUOOPETEHHDBIN OMbBIT;

cnocoOcTBOBaTh (POPMHUPOBAHMIO M TPOSABICHUIO IPYAMLIMU B 001aCTH
(bu3uKK, MOCTOAHHO MOBBILIATH CBOW O0OpPA30BATENIbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBIH HHTEJLIEKT:



J1aBaTh OLICHKY HOBBIM CUTYAlLMsIM, BHOCUTb KOPPEKTUBHI B JACATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BIQJIeTh HABBIKAMHM  TO3HABATENIbHONH pedIeKCMH KaK OCO3HAHHSA
COBEPIIAEMBIX ACUCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHMM;

MCIOJIb30BaTh MPUEMBI peduieKCHH JUlsi OLEHKH CHUTyalluu, BbiOOpa
BEPHOTI'O PEIICHMS,

YMETh OLIEHUBATh PUCKHU M CBOEBPEMEHHO NPUHMMATH PEIICHMUSA IO HX
CHUIKECHHUIO,

MPUHUMATh MOTHUBBI M APTryMEHTHl APYrMX MPU aHAIU3E PEe3yabTaTOB
JEATEIbHOCTH,

NPUHUMATh ce0s1, MOHUMAas CBOM HEIOCTATKU U AOCTOMHCTBA,

NPUHUMATh MOTHUBBI M APryMEHTHl APYTUX [PU aHAIW3E€ Pe3yJbTaTOB
JIeSATEIILHOCTH

NpU3HABaTh CBOE NMPAaBO M MPABO APYTrUX HA OIIMOKH.

B npouecce AOCTHIKEHHMS! JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl 110
(duszuke s ypoBHA cpeaHero oOumiero oOpaszoBaHusi y  00ydarommxcs

COBEPLICHCTBYETCS SMOLIMOHATIbHBIH MHTEJUIEKT, MpeAnoarao i
c(hOpPMHUPOBAHHOCTD:
e CAMOCO3HAHHWA,  BKJIOYAIOLIEr0  CHOCOOHOCTH  TMOHMMarh  CBOE

IMOLIMOHAIIBHOE COCTOSHHUE, BUJIETh HANPABJICHUS Pa3BUTUSA COOCTBEHHOM
IMOLMOHANBHOM cepsl, ObITh YBEPEHHBIM B cebe;

CaMOPEryJIupOBaHus, BKJIKOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIMOCOOHOCTb aJaNnTUPOBATHCS K
YMOLMOHAJIBHBIM HU3MEHEHUAM U NPOSABIATH THOKOCTb, OBITb OTKPBITBIM
HOBOMY;

BHYTPEHHEN MOTUBALIMM, BKIIIOUAIOIIEH CTPEMIICHHE K JOCTHIKEHHUIO LEITH
U yCrexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOS U3
CBOMX BO3MOIKHOCTEH;

IMMATHM, BKIIOYAKOIIEH CHOCOOHOCTH MOHMMATh  SMOLMOHAIBHOE
COCTOSIHUE JPYIuMX, YYWUTHIBAaTh €ro TMpU OCYILECTBJICHUU OOIICHUA,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO,

COLMAJIBHBIX ~ HABBIKOB, BK/IIOYAIOLIMX  CMOCOOHOCTh  BBICTPAMBATH
OTHOLLEHUSI C JAPYTUMH JIHObMH, 3a00THTHCA, NPOSBIATH HHTEPEC U
paspemarb KOH(PIUKTHI.

[TPEAMETHBIE PE3YJIbTATbBI



K konuy oOyuenuss B I0 kaacce mpenaMeTHbie pe3ysbTaThl Ha YriayOaéHHOM
YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUI:

MOHUMATh poJib  (U3MKK B  SKOHOMHMUECKOH, TEXHOJIOIHMUECKOM,
9KOJIOTHYECKOM, COUMAJIbHOM W ATHYECKOW cdepax aeATebHOCTH
yenoBeKa, posiib U MecTo (PU3UKH B COBPEMEHHON HayuyHOM KapTHHE MUpa,
3HAQUYEHWE OINUCATEIIbHOM, CHUCTEMAaTU3UPYIOLLECH, OOBACHUTEILHOW W
NPOrHOCTHYECKONM  (pyHKIMM  (U3MUECKOW TEOpMM —  MEXaHHKH,
MOJICKYJIAPHOU (DU3MKK M TEPMOIMHAMMKH, POJib (PU3UYECKOW TEOpUH B
(bopMupOBaHKHM NpeJICTaBICHUH 0 PU3NUECKON KapTHHE MUPA;

pa3nuyaTth yYCJIOBHS TNPUMEHHUMOCTH MOJeNeH (U3MUECKuX Tel Hu
NPOLECCOB (ABJEHUI): WHEpUHAIbHAs CHCTeMa OTCuYéTa, abCOMIOTHO
TBEPAOE TENO, MaTepualibHasd TOYKA, PABHOYCKOPEHHOE [ABUIKEHUE,
cBoOOmHOEe maaeHue, adCOmMOTHO ynpyras aedopmanus, adCOMIOTHO
ynpyroe u abCcomOTHO HEYNPYroe CTOJIKHOBEHUS, MOJICIIU ra3a, *KHAKOCTH
¥ TBEPAOro (KPUCTATMYECKOr0) Tea, WealbHbIM ra3, TOUCYHbINA 3apsij,
OJIHOPOJHOE JICKTPUYECKOE 110JIE;

pasiMyaTth YyCJIOBHS (rpaHuibl, 00JACTH) NMPUMEHHMOCTH (PHU3UYECKHX
3aKOHOB, NMOHMMAaTh BCEOOIIMMA Xapakrep (yHIaMEHTaJIbHBIX 3aKOHOB M
OrPaHUYEHHOCTh MCIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aQHaNM3UPOBaTh MU OOBACHATH MEXAHMYECKHE TMPOLIECChl M SABJICHUSA,
MCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHUS U 3aKOHbI MEXAaHUKH (OTHOCHTEIIbHOCTh
MEXaHUYEeCKOro JBHIXKEHHS, (OPMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO
JBW)KEHMS, mnpeoOpasoBaHusa [anwies Uisi CKOPOCTH M MEPEeMEIECHUs,
3aKkOHbl HbIOTOHA, TPUHUMII ~ OTHOCUTEILHOCTH [‘anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCAa U MEXaHHUYECKON
YHEPruH, CBA3b PadOThl CHJIbI C M3MEHEHHUEM MEXAHMUECKOW SHEPruH,
YCIIOBUS PABHOBECHS TBEPAOrO Tena), MPH ATOM HCMOIb30BAThH
MaTeMaTH4eCcKoe BbIPAKEHHE 3aKOHOB, yKa3blBaTh yCJIOBHS
MPUMEHUMOCTH (pU3MUECKHX 3aKOHOB: NpeoOpaszoBanuii ["anunes, BToporo
U TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB COXpPaHEHUs HUMITYJbCa WU
MEXaHUYECKON SHEPruu, 3aKOHAa BCEMUPHOTO TATOTCHUS,

AQHAJIM3UPOBATH U OOBACHATH TEIUIOBBIC MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoubie mnonoxkenus MKT wu 3akoHBI MONEKYyIAPHOW (PU3MKH U
TEePMOAMHAMHMKU (CBA3b JaBJICHUA WACATBHOrO Tra3a C€O CpeaHe
KUHETHUYECKOW JHEPrueil TEIIOBOrO [BHIKCHUS W KOHLICHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMMEPATypbl BELIECTBA CO CPEAHEH KHUHETHYECKOMN
YHEPrueH TEIMIOBOTrO ABUIKEHUS €r0 YaCTHII, CBSI3b JABJICHHUS UACATBHOIO
raza ¢ KOHUEHTpaUMEH MOJIEKYJ] M €ro TemIlepaTypoi, YpaBHEHUE
MenpneneeBa—Knaneiipona, mnepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI YHEPrHUM B TEIUIOBBIX MPOLECCAX), MPU HTOM HCIOIb30BATh
MaTeMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh yCJIOBUSA
NPUMEHUMOCTU ypaBHeHus Menaeneesa—Knaneipona;

AQHANTM3UPOBATh U  OOBACHATH INCKTPUUECKHE SABJICHUA, MCMNOAb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBI JICKTPOJAMHAMMKHM (3aKOH COXPaHEHUs
HJIEKTPUYECKOrO 3apsja, 3aKOH Kynona, MOTEHLUAJILHOCTh
3JIEKTPOCTATHYECKOrO [0Js, MNPUHLMIT CYNEPHNO3ULUMM  IEKTPHUUYECKHX
MOJIeH, NMPHU 3TOM YyKas3biBass YCJIOBUs NpUMEHMMOCTH 3akoHa Kyiona, a
TaK)KE MPAKTUYECKH BakKHbIE COOTHOLIEHMsA: 3akOHbI Oma Ui ydacTka
UENMU W A0 3aMKHYTOM 37eKkTpuueckoi uenu, 3akoH Jxoynsa-Jlenua,
npaeuiia Kupxroda, 3akonsl Gapaaes ais 1eKTPOIn3a);

OMUCHIBATh (PU3UUECKHE TMPOLECCHl M SBJICHUSA, HMCMOIb3YS BETUYMHBI:
NEPEMELLECHUE, CKOPOCTb, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbl, JaBJICHHE, IMOTCHLHAJbHAs SHEPrusi, KWUHETHYECKas
JHEPrus, MexXaHuuyeckas 3Heprus, padora Cuiibl, LEHTPOCTPEMMTEIBHOE
YCKOPEHME, CHJIa TSIKECTH, CHJIa YNPYrOCTH, CHJla TPEHMS, MOLIHOCTD,
SHEPrus B3auMOJCHCTBUA Tena ¢ 3eMnéil BOMM3M €€ NOBEPXHOCTH,
3Heprusi ynpyroi gedopMauMM NPYKHUHBI, KOJMYECTBO TEIJIOTHI,
aOcomoTHas Temrneparypa Tena, pabora B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEPrusi MACANBHOrO0 OJHOATOMHOrO rasa, padoTa HAeanbHOrO rasa,
OTHOCUTENbHAS BIAXKHOCTH BO3ayxa, KIIJ[ wuaeansHOro TtemnoBoro
JBUTATENIS, ICKTPUUECKOE MOJE, HANMPSHKEHHOCTh YIEKTPUUECKOTO TMOJs,
HANpsHKEHHOCTh  TIOJISE TOYEYHOTrO 3apsja WM 3apsyKeHHOro 1iapa B
BAKyyM€ M B JUIICKTPUKE, MOTEHLMAT IIEKTPOCTATUUYECKOrO TMOJs,
pPa3HOCTh  MOTEHLUMAJIOB,  IEKTPOABMIKYILIAs  CWJIAa, CHUJIa  TOKa,
HANpPsUKEHWE, MOLUHOCTh TOKa, JJIEKTpUUYecKass EMKOCTh TJIOCKOTO
KOHJEHCATOpa, CONPOTUBJIEHUE YYacTKa LENH C MOCIECAOBATEIBHBIM U
napayiesibHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIHs AEKTPUUECKOTO MO
KOH/IEHCaTOpa;

OOBSACHATH,  OCOOEHHOCTH  NpOTeKaHWsi  (DU3MUYECKUX  SIBIICHWIA:
MEXaHMYECKOE [BWIKCHHWE, TEIJIOBOEC JIBMKEHHME YaCTHLl BEILECTBa,
TEIJIOBOE PaBHOBecHe, OpPOYHOBCKOE JABMikeHHE, auddy3us, ucrnapeHue,
KUMEHUE U KOHACHCALUS, TUIABJICHUE U KPUCTAUTN3ALIMS, HATPABICHHOCTh
TEIJIONEPEeaauH, NIEKTPHU3ALUA Tell, SKBUIIOTEHIHAIBHOCT MOBEPXHOCTH
3apsKEHHOTO TTPOBOAHHKA;

NPOBOIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOM BEJIMUUHBI OT
JPyro ¢  HMCMHOJIb30BAHUEM  MPSAMBIX  U3MEPEHHUH, TMpU  ITOM
KOHCTPYMPOBaTh YCTAHOBKY, (HMKCHPOBATh Pe3yJbTaThl IOJYYCHHOM
3aBUCUMOCTH (HU3MYECKMX BEIMYMH B BHUAEC TpaduKkoB C YYETOM



aOCOMOTHBIX MOTPEIIHOCTEH U3MEPEHUN, eIaTh BBIBOAbI MO PE3yJibTaTaM
UCCIEA0BAHUSA,

MPOBOJUTh KOCBEHHBIC HW3MEPEHHS (PU3MUECKUX BEIUYHMH, MPH ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ M3MEPEHHS, OLEHUBATh AOCOIIOTHBIE W
OTHOCHUTEJIbHBIC MOrPELIHOCTH MPAMBIX U KOCBEHHbBIX H3MEPECHHH;
NPOBOJIUTH OMNBITHI M0 MPOBEPKE MPEIAI0KEHHONW TMIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh KCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIYYEHHBIC PE3YJIbTaThl M JEJaTh BHIBOJ O CTATyCe IMPEIOKEHHOM
IUIMOTE3bI;

cobmoaarts npaBuia 0€30MacHOrO TpyJa MpU NPOBEACHUM MCCIICIOBAHUN
B paMkax y4eOHOro OHKCIEepUMEHTa, TNpaKTUKymMa #  yudeOHO-
UCCNIEA0BATEBCKOM W MPOCKTHOM [EATEIbHOCTH € MCMOJb30BAHUEM
M3MEPUTEIbHBIX YCTPOUCTB U 1aD0OpaTOpPHOTO 000PYI0BAHHUS,

pewarb pacy€THbIC 3ajJayd C SABHO 3a/laHHOM M HESABHO 3a/laHHOM
(pm3MuecKoil MOJEbIO: Ha OCHOBAaHWM aHallW3a YCIOBHS OOOCHOBBIBATH
BbIOOp (u3MYECKOH Mojaenu, OTBevarolleil TpeOGoBaHMSAM  3aJauH,
NPUMEHATh  (OpMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
(buzrueckux TEOPUH TPHM MCIOJB30BAHMM MaTEMaTHMYECKMX METOJI0B
pelieHus 3a/1a4, MPOBOANThL PACYEThl HA OCHOBAHUU MMEIOILIMXCS JaHHBIX,
AQHANM3UPOBATh PE3yJIbTaThl M KOPPEKTHUPOBATh METO/Abl PELICHUsA ¢
YU€TOM MOJYYECHHBIX PE3YJIbTATOB;

peliarh KauyeCTBEHHbIC 3ajaud, TPeOylolue NPUMEHEHUs 3HAHMH W3
pa3HBIX pa3jesioB Kypca GU3MKH, a TAaK)Ke WHTErpallii 3HaHUW M3 JPYrHX
NPEAMETOB E€CTECTBEHHO-HAyYHOr0 LMKJIA: BbICTPAUBATh JIOTUYECKYIO
LEMOYKY pPacCy X ACHUMN ¢ OMOPON HA U3YUECHHBIEC 3aKOHbI, 3aKOHOMEPHOCTHU
1 (pU3NYECKHE SIBIICHUS,

MCMOJb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBACHEHHA OCHOBHBIX
NPUHLMIOB paboThl U3MEPHUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
M TEXHOJOTMUYECKUX MPOLIECCOB;

NPUBOAUTE TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(pM3MKOB B pa3BUTHE HAYKH, B OOBACHEHHME IMPOLECCOB OKPYIKAKOLIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

AQHAJIM3UPOBATh M OLICHUBATH MOCACACTBUA OBITOBON M MPOU3BOACTBEHHON
NEATEIbHOCTH 4YeJIOBEKAa, CBA3aHHOW ¢ (DU3MUECKUMH TpoLEccCaMu, C
MO3ULUH YKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PalMOHATIBHOM
NPUPOIONOJIB30BAHUM, @ TAKKE PA3yMHOM MCHOJIb30BAHUM AOCTHIKCHUMN
HAYKM W TEXHOJOTMW Ui JaJbHEHIIEr0 Pa3BUTUSA YEIOBEUYECKOIO
oOlecrna;



MPUMEHATH pa3iuuHbie crnocoOsl paboTel ¢ uHpopmauuen (usnueckoro
COIEP)KaHUs C HMCIOJIb30BAHMEM COBPEMEHHBIX MH(OPMALIMOHHBIX
TEXHOJIOTHH, MPH TOM HCMHOJIb30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE
TEXHOJIOTMHM JUIsI TOMCKa, NepepaboTKH M TpPeabsBieHUs Y4eOHOH u
HAY4YHO-TIONYJIAPHOM WH(pOPMALMHU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUH
WH(OPMALIMKM, TOJYYEHHOW M3 Pa3IMuHbIX HMCTOYHMKOB, KPHUTHUYECKH
aHaNM3UpoBaTh  MOJy4yaeMyr  MHGPOPMALMIO M OLEHMBAThL €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCSl 3HAHHWH, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(DOpMALIMK;

NPOSBJIATD OpraHU3aLMOHHBIC n MO3HABATEIbHbBIE YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEeHUsT  HOBBIX 3HAHMW B Mpolecce
BBITIOJTHEHUS MMPOEKTHBIX U yueOHO-UCCIEC0BATEILCKUX PadoT;

pabdoTaTh B TpYyMNNE C HCMOJHEHUEM PaA3IMUYHBIX COLHMAJIbHBIX POJICH,
MJIaHUPOBATh PAbOTy IPYINbl, PAlHOHAIBHO PACNpPEAEsATh AeATEIbHOCTh
B HECTaHJAPTHBIX CUTyalMAX, aJICKBAaTHO OLEHWBATh BKJIAJ KaXKI0Tr0 U3
YYaCTHUKOB T'PYIIIbI B PELICHUE pacCMaTpUBAaeMON NPoOIIeMbl;

MPOSBIIATH MOTUBALMIO K Oyayiei npodecCuOHaIbHON IeATeIbHOCTH 110
CrielMaibHOCTAM (PU3UKO-TeXHUYECKOro mpoduis.

K konuy oOyuenuss B 11 Kiacce npeameTHbe Pe3ysibTaThl Ha yriyOnEéHHOM
YPOBHE JI0JDKHBI OTpaxkaTh ChOPMHUPOBAHHOCTD Y 00YYAIOIIMXCS YMEHHHA:

NMOHUMATh poJib (U3UKK B IKOHOMHYECKOM, TEXHOJOTHMYECKOM,
COLIMAJIBHOM M ITHYECKOH chepax ACATEILHOCTH YesIOBEKa, POJib B MECTO
(bu3MKKM B COBPEMEHHOW HAyYHON KapTHHE MHpa, POJib ACTPOHOMHUH B
NPAKTUYECKOM ACATEIbHOCTH 4Ye/OBeKa M JajibHEHIeM Hay4dyHO-
TEXHUYECKOM PA3BUTHHU, 3HAYEHUE OMUCATEIIbHON, CUCTEMATU3UPYIOLLECH,
OOBSACHUTENBHOM M TNMPOrHOCTUYECKOH (DYHKIMH (PU3NYECKOW TEOpHH —
3JIEKTPOJAMHAMHUKH, CIEUMAIBHONW TEOPUH OTHOCHUTEJIBHOCTH, KBAHTOBOM
¢duzukm, pons pusnueckoi Teopur B (HOPMUPOBAHMHM TPECTABICHUNA O
(usnueckoit kapTuHE MUpa, MecTO (PU3NUYECKONW KapTHHBI MUpA B 00IIeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O MPUPOAE;
pa3nuuath yYCIOBHS TMPUMEHUMOCTH Mojaened (U3HUEeCKHMX Tel |
NPOLECCOB (ABJICHUI). OJHOPOAHOE ANEKTPUUYECKOE M OJHOPOIHOE
MarHUTHOE MOJisd, rapMOHUYECKUE KOojeOaHus, MaTeMaTHYECKUN MasSTHUK,
UCAIbHbIA TPYKUHHbIM MasITHUK, TAPMOHUUYECKHE BOJIHBI, HIACAIbHbIN
KosiebaTebHbIN KOHTYP, TOHKAs JIMH3a, MOZEJICH aroMa, aTOMHOIO s/pa 1
KBAHTOBOM MO/ICJIA CBETA,

pa3iMuaTh ycJaoBHS (rpaHullpl, 00JACTH) TPUMEHHUMOCTH (PU3HYECKUX
3aKOHOB, MOHMMATh BceoOIMi Xapakrep (yHIAMEHTAJIbHBIX 3aKOHOB M
OrPaHUYEHHOCTb MCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AQHATM3UPOBATh U OOBACHATH IEKTPOMATHUTHBIE TPOLECCHl U ABJICHHUS,
MCTOJIb3Ysl OCHOBHBIE TIOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMHUKA U
CHeUMaIbHOM  TEOPUM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUs
MIEKTPUUECKOrO  3apsiaa, cuna Awmnepa, cuna JlopeHuma, 3akoH
JIEKTPOMArHUTHOM  MHAYKUMM, npaBuio Jlenua, cBasp  DJIC
CAMOMHAYKLIMM B JJIEMEHTE JJICKTPUYECKOM LENU €O CKOPOCTHIO
M3MEHEHMsI  CWJIbl  TOKa,  MOCTYJaThl  CHELMAJIbHOM  TEOpUH
OTHOCHUTEJIBHOCTH DHHILITEHHA);

aQHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOLIECCHI U SABJICHUS, UCTIOJIb3YA
MOJIOKEHUST  KBAaHTOBOW  (pusuku  (ypaBHeHue  DiHIUTEHHA  AA
dotorddexra, mnepBbii U BTOpoM moctynarsi  bopa, npuHUMI
COOTHOLIEHUsT HeonpeaenéHHocten ['elizendepra, 3aKOHbI COXPaHEHHUS
3apsAI0BOTO U MACCOBOTO YMCET U YHEPTHU B SIICPHBIX PEAKLMSIX, 3aKOH
PaaMoOaKTUBHOIO Pacriajia);

ONUCHIBaTh (PU3MUECKUE TPOLECCHl M SIBJICHHUS, WCIONb3Yys BEJIMYHHBI:
HanNpPsHKEHHOCTD JIEKTPUYECKOro MOJIsl, MOTEHIMAN 3JIEKTPOCTaTHUYECKOro
NoJis, Pa3sHOCTb MOTEHUMAIOB, ASJIEKTPOABMKYILAA CHJIa, MHIYKUUs
MarHUTHOTrO TOJis, MarHUTHBIA MOTOK, CWia AMrepa, MHIYKTUBHOCTb,
SJIEKTPOABHIKYILAS CHJIa CAMOMHAYKIMH, SHEPrusi MArHUTHOIO IOJis
NMPOBOJAHMKA C TOKOM, PEJISTUBUCTCKMM MMIMYJIbC, TOJIHAs SHEPrus,
SHEpPrus TNOKOs CBOOOJHOM YacTULBI, SHEPrus W MMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO M 3aps/l Apa, SHEPIUs CBS3M s/1pa;

OOBACHATH ~ OCOOEHHOCTH  NpOTeKaHWs  (PU3MUYECKUX  SBJICHHIA:
SNIEKTPOMArHUTHAS MHAYKLHSA, CAMOUHAYKIIHS, PE30HAHC, MHTEP(PEPEHLIUs
BOJIH, Jau(pakuus, [AUCHEPCHs, TMOJHOE BHYTPEHHEE OTPAKECHHE,
(dbotosnexrpuueckuii dhdext (dororddexr), ampda- u Oera-pacnaab
ANep, TaMMa-u3Iy4deHue suep, (PU3MUECKue NPUHLMIMBI CIEKTPATBHOTO
aHanm3a u paboTsl jasepa;

ONMpeaeNnsaTh HANpaBJICHUE MHAYKUMH MarHMTHOIO MOJIs MPOBOAHMKA C
TOKOM, CuJibl AMniepa u cuiibl Jlopenua;

CTPOUTH M300pa)keHue, CO3/1aBaeMOoe MJIOCKUM 3€PKajioM, TOHKOH JIMH30M,
M PacCUMTBIBATh €r0 XapaKTePUCTUKH,

NPUMEHATh OCHOBOIOJIAralOIIME ACTPOHOMMUUECKHE MOHATHUS, TEOPUU HU
3aKOHBl U1 aHanu3a M OOBbACHeHHA (DUBMYECKHUX  TMPOLIECCOB,
NPOUCXOAAILMX B 3BE3MaX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTUUECKON
cpene; ABHKEeHUs HeOECHBIX TeJ, IBOTIOLMH 3BE311 U Beenennoii,
NPOBOJUTh HMCCJICIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH C
MCIIOJIb30BAHMEM MPAMbBIX HM3MEPEHWH, MNPU OSTOM KOHCTPYMPOBATH
YCTaHOBKY, (pUKCHpOBaTH  pe3yJibTaTbl  IOJyYEHHOW  3aBUCHMOCTH



(usuueckux BenMuMH B BUAE TpapUKOB C Y4€TOM aOCOMIOTHBIX
MOTPEIIHOCTE  M3MEpPEeHW#, JejaTh  BBIBOJABI MO  pe3yJibTaraM
MCCJICI0BAHUA,

NPOBOJUTh KOCBEHHBIC M3MEpPEHUs (PU3HUECKUX BEJIMUYWH, TPU HTOM
BbIOMpATh ONTHUMAJIbHBIM METOI M3MEPEHMs, OLEHMBATh AOCOJIOTHBIE W
OTHOCHTEJIBHBIE MOIPELIHOCTH MPAMbBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAMTH OMNBITHI MO MPOBEPKE MPEUIOKEHHONW TMIOTE3bl: TUIAHUPOBATH
YKCIIEPUMEHT, COOMPATh SKCNEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYEHHBbIC PE3YyJIbTaThl W JeNlaTh BHIBOJ O CTATyCE TNPETOKEHHOM
TUMOTE3bI;

OMUCHIBATH METObI MOJYYEHUS HAYUHBIX aCTPOHOMHUUYECKUX 3HAHUMA,
cobnoath npaBuiia 0€30MacHOro Tpy/aa Npu NPOBEACHUM UCCIICIOBAHUN
B paMKax y4yeOHOro »9KCNepUMeHTa, TMpakTUKyma U  ydeOHO-
MCCJICIOBATEIbCKOM M TIPOEKTHOM JIEATEJIBHOCTH € HCIOJIb30BAHUEM
U3MEPHUTENIbHBIX YCTPOMCTB U J1a00paTopHOro 000py10BaHus;

peliarh pacyérHble 3ajJa4d C SBHO 3aJaHHOM M HESABHO 3aJaHHOM
(puzMuecKkoil MOIENbI0: Ha OCHOBAHMM aHalM3a YCJIOBHUA BbIOMpATh
(usznueckue Mojenu, OTBevarole TpeOOBaHWAM 3aJa4yH, MPUMEHATH
(hopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (hU3UYECKUX TEOPUi
NPy MCMNOJB30BAHUM MATEMAaTUYECKMX METOJOB PEIIeHWs  3ajady,
MPOBOJAMTH PAacYEThl HA OCHOBAHMHM MMEIOLLMXCS JIaHHbIX, aHAJIM3UPOBATh
pPe3yabTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOTYUEHHBIX
pe3yJIbTaTOB;

pemarth KaueCTBEHHBbIC 3a/Jauu, TPeOyIOIMe TNPUMEHEHUs 3HAHUK U3
pa3HBIX pa3fenoB Kypca (PU3UKH, a TAKXKE WHTETPALIMKA 3HAHUN U3 APYTHX
NPEeIMETOB E€CTECTBEHHO-HAYYHOTO LIMKJIA: BBICTPAUBATHL JIOTUYECKYIO
LEMOYKY PACCYKAECHUN C OMOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3HUecKue SIBJICHUS,

MCIOJB30BaTh TEOPETHYECKUE 3HAHMUA Uil  OOBACHEHHMS OCHOBHBIX
NPUHLMIIOB PabOThl U3MEPHUTENIBHBIX PUOOPOB, TEXHUYECKUX YCTPONCTB
M TEXHOJIOTMYECKHUX MPOLIECCOB;

NPUBOJAUTH TIPUMEPHI BKJIAZa POCCUHUCKUX MW 3apyOEKHBIX YUEHBIX-
(pM3MKOB B pasBUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYIKAIOLIETO
MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

AQHAJIM3UPOBATH M OLIEHUBATDH MOCACACTBHSA OBITOBOW U MPOU3BOJACTBEHHOM
ACSATEIbHOCTH 4YE/IOBEKa, CBS3aHHOM ¢ (PU3MUECKMMM MpoLEeccamu, ¢
MO3ULUHI IKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAMOHAIBHOM
NPUPOAONOIB30BAHUM, A TAKKE Pa3yMHOM MCIIOJIb30BAHUM JOCTHIKCHUM



HAyKM W TEXHOJIOTUH /Ui JaNbHEHIIEro pasBUTUA YEIOBEYECKOIO
o0mmecTna;

MPUMEHATH pa3inuHble CcrocoObl padoTel ¢ uH(popmauuen Qusnueckoro
COJIEp)KaHUsI C HCIMOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTHH, TPU ITOM HCIIOJIb30BaTh COBPEMEHHbIE HWH(MOPMALMOHHBIC
TEXHOJIOTMM JUISl TIOMCKa, NepepaboTKH M MpeabsBiICHUs Y4eOHOW U
HAYYHO-MONMYJISIPHONW HH(OPMALMK, CTPYKTYPUPOBAHUS M MHTEPIPETALUH
MHGOPMAIIMK, TIOJNYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECKH
aHAJIM3MpPOBaTh  Mojy4aemMyr  HMHpOpMalMIO M OLEHWBATh €€
JOCTOBEPHOCTh KAaK HA OCHOBE MMEIOIIMXCA 3HAHWM, TaK U HA OCHOBE
aHaJIM3a UCTOUHHUKA MH(POPMALIMH;

MPOSBJIATD OpraHu3aLUOHHBIC H NO3HaBaTEIbHbIC YMEHHUS
CaMOCTOATEJILHOTO  MPUOOPETEeHMsT HOBBIX 3HAHUW B MpoLecce
BBITTOJTHEHUS TPOCKTHBIX M yueOHO-HCCIIE0BATENIbCKUX padoT;

paborate B Tpynne ¢ MCIOJTHEHUEM Pa3IMuHbIX COLMAJIBHBIX POJICH,
TIAaHUPOBATh PAbOTy IPYIIbI, PALMOHAIBHO PacnpeaessiTh ACSATEIbHOCTh
B HECTAHJAPTHBIX CHTYyaUMsAX, aJ€KBATHO OLICHWBATh BKJIAJl KaXJOro w3
YYaCTHUKOB IPYMIbl B PELICHHE paccMaTpruBaeMoil npodsiemsl;

MPOSIBJISITH MOTUBALIMIO K Oyyiien npodeCCHOHANbHON AESITEbHOCTH 10
CHeUUaNbHOCTAM (PU3MKO-TEXHUYECKOTO MPOQHIIs.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBanHe pa3iesioB H TemM (undposbie)
Konrpoabusbie | Tlpakrnuyeckue
n/n NporpamMmsl Bcero o0pa3oBarejibHbIe
padoThI padoThI
pecypchbi

Pasaen 1. HAYUHBII METO/I IIO3HAHUSI ITIPUPO/IbI
1.1 HayuHblit MeTO MO3HAHUS MTPHPOIbI 6 0 0 yaklass.ru

Hroro no pasaeny 6

Pasznen 2. MEXAHUKA
2.1 Kunemarnka 10 1 1 Yaklass.ru
2.2 JuHamuka 10 | | Yaklass.ru
2.3 Craruka TBEpIOro TENAA 5 1 1 Yaklass.ru
2.4 3aKOHbI COXpaHEHUs] B MEXaHUKe 10 1 1 Yaklass.ru

Hroro no pasneny 35

Pasnen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
&1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKOH TEOpHH 15 1 1 Yaklass.ru
X2 Tepmoaunamuka. TenoBbie MaLIHHBI 20 1 1 Yaklass.ru
33 ArperaTHble COCTOsIHUS BellecTBa. Pazosbie 14 i 0 Vildbsarn

nepexo/ibl

Hroro no pasneny 49

Paznen 4. DJIEKTPOIMHAMHUKA
4.1 DAEKTPUUECKOe MoJie 24 | 1 Yaklass.ru
4.2 IToCTOSIHHBII IEKTPUYECKHI TOK 24 1 1 Yaklass.ru




4.3 Toxu B pasnu4HbIX cpenax 6 1 Yaklass.ru
Hroro no pazneny 54
Pasgen 5. ®U3HYECKHI NIPAKTUKYM

e | Du3nyeckuii NPaKTHKyM 16 16 Yaklass.ru
Hroro no paspeny 16
PesepsHoe Bpems 10 Yaklass.ru
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 170

25




11 KIIACC

KoauuecTso yacos DNIeKTPOHHDbIE
HaumenoBanue pasaeno e 0OBbI€
Ne n/n i Kontpoabubie | IIpakTnueckue (EH@ponLie)
NporpaMmsi Bcero obpa3oBaTebHbIE
padoThI padoTel
pecypchi
Pazpen 1. DJIEKTPOIMHAMHUKA
1.1 MaruutHoe nose 14 1 1 Yaklass.ru
1.2 DNEeKTPOMAarHUTHAsT MHTy KLU 13 1 1 Yaklass.ru
Hroro no pasaeny 27
Pasnen 2. KOJIEBAHHUSA U BOJIHBI
2.1 Mexanunyeckue kosedaHust 10 1 | Yaklass.ru
2.2 DNeKTPOMarHuTHbIe KosebaHus 15 1 1 Yaklass.ru
2.3 MexaHnueckue u 3ne1crpomammﬂble 10 1 1 Yaklass.ru
BOJIHbBI
24 Onruka 25 1 0 Yaklass.ru
Hroro no pasneny 60
Pasaen 3. OCHOBBI CIIEHMAJBHOM TEOPHM OTHOCHUTEJIBHOCTH
3.1 OcHogbl CTO 5 1 0
Hroro no pasneny 5
Pasnen 4. KBAHTOBASI ®U3HUKA
4.1 KopnyckyasipHO-BOHOBOI Ayanusm 15 1 0 Yaklass.ru
4.2 Ddusuka atoma 5 1 0 Yaklass.ru
43 Du3uKa aTOMHOTIO s1/1pa U 3JIEMEHTaPHBIX 5 1 0 Yiliassam

YaCTHILL




Hroro no pasneny

25

Pa3pen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

5.1 DJieMeHTbl aCTPOHOMMHM M acTPOPU3UKH 12 1 0 Yaklass.ru
Hroro no pasneny 12
Pasaen 6. ®DU3MUYECKHN MTPAKTHKYM
6.1 Du3nyeckuii NPaKTHKYM 16 0 16 Yaklass.ru
Hroro no pazneny 16
Pasnen 7. OBOBLUAOUIEE IOBTOPEHUE
Cucremaruzauns 1 06o0ueHne
71 NPEeaAMETHOrO COIIep)KaHHfl U OnbITa 15 0 0 kAT
AeATEeNbHOCTH, MPUOOPETEHHOrO MpH
u3y4yeHun kypca pusuxu 10 — 11 knaccos
Hroro no pasneny 15
Pe3epsHoe Bpemst 10 0 0 Yaklass.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 21




