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[NOACHUTEJIbBHAS 3AITMCKA

[lporpamma no ¢usuke Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJIOKEHUH M TPeOOBAHMH K pPe3ysibTaTaM OCBOCHHS
OCHOBHOM oOpa3oBatenbHOM nporpammel, npexacrtasieHHsix B ®I'OC COO, a
Takke ¢ yuétom denepayibHOi pabouei mporpaMmbl BocnuTaHuss U KoHueniwmu
npenoaasanus yueOHoro npeamera «Ou3nka» B 00pa3oBaTebHbIX OpraHUu3aLMaX
Poccuiickoit  ®Depepauuun,  peajuM3ylOlMX  OCHOBHbIE  00Opa3zoBaTesibHBIC
MpPOrpaMMbl.

[Tporpamma no ¢usuke onpeaesnseT 0043aTeIbHOE MPEAMETHOE COAEPIKAHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOC/IEI0BATEIbHOCTh U3YUCHUS TEM U Pa3/eioB
yueOHOrO mpeaMera ¢ yuéToM MEXKNPEAMETHBIX M BHYTPHMPEIMETHBIX CBA3CH,
JIOTHUKM  y4eOHOrO mpoulecca, BO3PACTHBIX OCOOCHHOCTEH  O0yualommMXxcs.
[lporpamma no ¢usmuke naér npeacTaBieHHEe O LEIAX, COACPXKAHMM, OOIIeH
cTparerud OO0yuyeHHWs, BOCHHUTAHMS M Pa3BUTHA OOYYAIOLIMXCS CPeACTBAMH
yuyebHoro npeamera «Ousuka» Ha yriryOJéHHOM YpOBHE.

N3yuenue kypca ¢u3uku yriiyOGJaEéHHOrO YpPOBHS IO3BOJISIET PeaM30BaTh
3aa4M Mpod)eCCHOHANILHON OPUEHTALIMK, HANpPaBJIEHO HA CO3JaHHWE YCJIOBMM JUIs
NPOSIBJIEHUs CBOMX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX CMOCOOHOCTEHM KaKIbIM
oOyyarommMmMcsi, KOTOpbie HEOOXOAMMBbI Ul  TPOAOIKEHUs 00pa3oBaHUs B
opraHmM3aMsx MpoQeccCHOHANBHOrO 00pa3oBaHus MO PasauyHbIM  (PU3HKO-
TEXHUYECKUM U MHIKEHEPHBIM CIIEUUATBHOCTSIM.

B nporpamme 1o ¢u3MKe ONpeaessiOTCs IUIAHUPYEMbIe Pe3yJIbTaThl
OCBOEHHMS Kypca (pM3MKK HA YPOBHE CpPeaHEro o0Iero oOpa3oBaHus: TUUHOCTHBIE,
METanpeAMeTHble, mnpeamMeTHeie (Ha  yriyOnénHom  ypoBue).  Hayumo-
METOAONIOTMUECKON OCHOBOM i pa3paboTku TpeOOBaHMM K JIUYHOCTHBIM,
METAnpeJIMETHBIM M TIPSJAMETHbIM pe3yjbTaTaM OO0Yy4aloIUXCs, OCBOMBILIMX
nporpammy mo (¢u3uke Ha YpoBHE cpeaHero obmiero oOpa3oBaHHs Ha
yriyOinEéHHOM YPOBHE, SABJISICTCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/.

[Tporpamma 1o ¢u3uke BKIFOYAET:

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

conepxkanue yuedbHoro npeamera «Duszukay no rogam o0yueHHUS.

[lporpamma no ¢usuke wuMEeT NPUMEPHBIA XapakTep W MOXKET ObITh
MCTIOJIb30BAHA YUUTEIAMHU (PU3UKH [T COCTABICHHUS CBOMX PabOUMX MPOrpaMM.

[Tporpamma no ¢u3uke HE CKOBBIBAET TBOPYECKYIO MHULIMATHBY YUUTENICH U
NPeIOCTABISET BO3MOXKHOCTU IS pealM3alliil  Pa3IMYHBIX METOAMYECKHX
MOJAXO/Z0B K mpenojaBaHuio (GHU3MKH Ha yriayOlEHHOM YPOBHE MPH YCIOBHM
coXpaHeHus 00s13aTeIbHON YacTH COJAEPIKaHUs Kypca.



Ousnka kKak Hayka O Haubonee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KayecTBe yueOHOro mpeamMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIAJ B CHCTEMY
3HaHuit 00 okpyxkatomem mupe. [konbHbINH Kype (PU3MKH — CHCTEMOOOPA3yIOLIuit
JUTSE €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
Jie)KaT B OCHOBE MPOLIECCOB M SBJICHWH, H3yyaeMbIX XHMHUEH, OMOJIOruei,
(dusnueckoit reorpadueir M acrpoHomuer. Hcmons3oBaHMe M AKTHBHOE
npuMeHeHre (GU3NYEeCKMX 3HAHMK ONpeAeauwsIo Xapaktep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTHIH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHMS
KOCMOCA, TMOJIyYeHHsI HOBBIX MaTepHalioB C 3aJlaHHbIMU cBOMcTBaMU. M3yuenue
(u3MKM BHOCHUT OCHOBHOM BKiIaaA B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTHHbI MHpa oOyuaromerocsi, B (JOPMUPOBAHUE YMEHHUH NMPUMEHATb HAYUYHBIH
METO/1 MO3HAHUSA MPH BBIMOJTHEHUU UMH YUEOHBIX UCCIICJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE cpeaHero o0iero 00pa3oBaHus MOJOKEH
P MICH, KOTOPbIE MOKHO PacCMaTPUBATh KaK MPUHLUIBI €0 MOCTPOCHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEHW KypeC SBISAETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3lesioB (pU3MKH, BKIIOUAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (DU3MKH.

Hoea cenepanuszayuu. B cOOTBETCTBMM C HeW marepuain Kypca (pu3Mku
o0beAMHEH BOKpPYr (¢usnueckux Teopuit. Beaymmm B Kypce sBiseTcs
(bopMHUpOBaHUE NPEJICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIECTBE M
noJe.

Hoea cymanumapusauyuu. EE peanuszaums npeanosaraet MCroJjb30BaHUE
rYMaHUTAPHOTO MOTeHIMANa (PU3NUYECKOW HAyKH, OCMBICJICHHE CBS3H PA3BUTHSA
¢usukn ¢ pasBuTHeM OOWIECTBA, a TAKKe C MHPOBO33PEHUYECKHUMH,
HPABCTBEHHBIMH M IKOJIOTMUECKUMH MPOOIEMaMH.

Hoes npuknaononi nanpaenennocmu. Kype ¢usuku yrinyOnEeHHOr0 ypoBHS
NPEANnoJaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHMYECKHX M TEXHOJIOTHUECKUX
NPUIIOKEHUH M3YYEeHHBIX TEOPUM M 3akoHOB. [Ipu 3TOM paccmaTpuBarOTCi Ha
ypOBHE OOIIMX TNPEACTABICEHUH M COBPEMEHHbIE TEXHMYECKME YCTPOMCTBA, M
TEXHOJIOTUH.

Hoesa 3Ikonocusauuu peanusyercsi ITOCPEACTBOM BBEJACHHS JJIEMEHTOB
CO/ACP/KAHMS, TMOCBAIUEHHBIX 3KOJIOTMYECKMM TNpo0jeMaM  COBPEMEHHOCTH,
KOTOPbIE CBSA3aHbl C PAa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakKe OO0CYKIEHUs
npoOIeM palMOHAIBHOTO MPUPOAOTIONB30BaAHUA U IKOJTOTUUECKON 0€30MacHOCTH.

OcBoeHnue coaepikaHus MPorpaMmmbl 1Mo (PU3HKE JA0HKHO ObITh MOCTPOCHO HA
NPUHIUNAX CHCTEMHO-ACATEILHOCTHOrO noaxona. Jlnsa dusuku peanuszaums 3Tux
NPUHLMIIOB 0a3UPYyeTCs HA MCMOIb30BAHUU CAMOCTOATEIBHOTO YKCIIEPUMEHTA KaK
NMOCTOSIHHO JeicTBytomero (akropa ydyebHoro mnpouecca. s yriy6aénHoro
YPOBHSI — 93TO CHUCTEMAa CaMOCTOATENIbHONO YYEHMUYECKOr0 JKCIEPUMEHTa,



BKJTIOYAIOIIEr0 (DPOHTAIbHBIE YUEHUYECKHUE OMbITBI MNPHU HM3YUYEHHWH HOBOTO
marepuana, jabopatopHbsie padoTsl U padoThl npakTuKyMa. [Ipu 3TOM BO3MOXKHBI
nBa crnocoba peanuszaumMu (pU3MYECKOro mnpakTukyma. B nepBom  ciyuae
npakTukym nposoautcs nudo B koHue 10 u 11 wiaccos, nubo nmocne nepeoro u
BTOPOro0 TMOJYroauMi B KakJIOM HW3 3TUX KiaccoB. Bropoit cmocod — 310
MHTErpaiums padboT MpakTUKyMa B CHUCTeMy JiabopaTopHbiX paboT, KOTOpbIE
NpOBOAATCS B rpouecce u3ydyeHus paszaena (remsl). IIpu srom nox paboramwu
NPaKTUKyMa MOHUMAETCA CaMOCTOSTEIbHOE MCCIIEI0OBAaHUE, KOTOPOE NMPOBOJAUTCS
M0 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOr0 BUAa 0€3 MOoLIaroBOi HHCTPYKLIMH.

B mnporpamme mno (u3MKEe CHCTeMa YYEHMUECKOTO OSKCIEPUMEHTA,
nabopaTopHbiX padOT W MPAaKTUKyMa MPEACTaBlieHAa €AMHBIM mnepeuHem. Buibop
TEMATUKH IS 3TUX BHUJIOB YUYEHHUECKHX MPAKTHUECKUX PadOT OCYLIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTeIbHOTO MpoLecca UCX0As U3 0OCOOEHHOCTEH MOYPOYHOTO
IUIAHWPOBAHUs W OcCHalleHusi kabuHera ¢usuku. [lpu sTOM o0OecneunBaercs
OBJIajiecHHe OO0y4YalolMUMUCS YMEHHUSMHU T[POBOJMUTH MPAMbIE MW KOCBEHHBIC
M3MEPEHHUs, MCCIICIOBAHUS 3aBUCHUMOCTEH (DU3MYECKMX BEIMYMH M TOCTAHOBKY
OMBITOB 1O MPOBEPKE NPETOKEHHBIX IHIIOTE3.

bonblioe BHUMaHHME YIENSACTCS PELICHHUIO PACUETHBIX M KAaYeCTBEHHbIX
3azay. [Ipu 3TOM A pacuérHbIX 3a/a4 MPUOPUTETOM SBJSIOTCS 3a7ayd C SIBHO
3aJJaHHOW M HESBHO 3aJaHHOW (PU3MUECKON MOMAENBIO, MO3BOJIAIOIINE TPUMEHSAThH
M3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOrO pasiesia Kypca, Tak H
MHTErpUpysl MPUMEHEHUE 3HAHUI M3 pa3HbIX pa3aesio. [isi kauecTBEHHBIX 3a71a4
NPUOPUTETOM SBIIAIOTCS 3aJaHWsl Ha OObBACHEHHWE/NpeICKa3aHue NPOTEKAHUS
(uszMueCKUX SABJICHUH M MPOLIECCOB B OKPYIKAIOLIEH KU3HU, TpeOyloiue Bbidopa
(busMuecKoit MOAETN VT CUTYallMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusamu PI'OC COO k wmarepuaabHO-
TEXHUYECKOMY OOecredeHuio yueOHOro mpouecca Kype (pusuku yriyOnéHHOro
YPOBHS HA YPOBHE cpeiHero o0iero o0pazoBaHus J0/HKEH U3y4aThCs B YCIOBUSAX
npeaMeTHoro kabuHera. B kabunere ¢usuku 0/KkHO ObITh HEOOXOAMMOE
naboparopHoe 00OpyaOBaHWE [UISl BBIMOJHEHWS YKa3aHHBIX B MpOrpamme Mo
(u3rKe ydeHHYECKHUX ONbITOB, JTabopaTopHbIX paboT M paboT HMpakTUKyMmMa, a
TaKXKe AEMOHCTPALMOHHOE 000pY/1I0BaHKE.

JlemoncTpaumonnoe oOopynoBaHue (OPMHUPYETCSs B COOTBETCTBHHM C
NPUHLIMIIOM MHHUMAQJIBHOW JOCTATOYHOCTH M OOECMEeUMBACT TMOCTAHOBKY
MEePEUYUCIEHHBIX B MporpaMme 1o (U3HMKE KITIOUEBBIX ACMOHCTPALMNA JUis
MCCIICIOBAHUSA  M3YYaeMbIX SBICHHMHM M TNPOLECCOB, OMIHUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe o0O0opy0BaHHE Uil YUYEHMYECKHMX TMPAKTHUYECKUX padoT
(dbopMupyeTcs B BHJIE TEMaTHYECKMX KOMILUIEKTOB M obecrieyrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha ABYyX oOOyualommxcs. TemMaTruueckue KOMIUICKTHI
nabopaTtopHOro 000pyA0BaHUA [AOJKHBI OBITH MOCTPOCHBI HA KOMILICKCHOM
MCTIOJIb30BAHUM AHAJIOTOBBIX M LU(POBBHIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENTbHBIX CUCTEM B BHE LIM(POBBIX JTAOOPATOPHIA.

OCHOBHBIMHU LIENAMU U3y4YeHus Gusnku B 001emM o0pa3oBaHuu ABJISIOTCS:

(opMUpOBaHHWE MHTEpeca M CTPEeMJICHHS OO0YYalOIIMXCsd K HAyYHOMY
M3YUYCHUIO TMPUPOABI, Pa3BUTHE WX MHTEIUIEKTYaJbHbIX M  TBOPYECKHX
CnocoOHOCTEH;

pa3BUTHE TPEJICTABJICHUH O HAyYHOM METOJ€ TMO3HaHUs U (POPMHUPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOLICHUS K OKPYIKAIOIIUM SIBJICHHUSIM;

(hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yJibTaTa W3yUYEeHUsS OCHOB
CTPOCHHS MAaTePHH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(bopMupoBaHue ymMeHHIt OOBACHATH SIBJICHUS C UCIMOJIb30BaHUEM (PU3UUECKHUX
3HAHWI W HAy4YHBIX J0Ka3aTE/IbCTB;

(opMupoBaHue TpEACTaBIIEHUH O ponu (PU3MKK JUId PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOT U,

pasBuTHE MpeACTaBICHUI 0 BO3MOIKHBIX cepax Oyayuieit
npo)eCCHOHANIBHOM  JACSTEBHOCTH, CBSI3aHHBIX € (PU3MKONA, TOArOTOBKA K
nanbHe#eMy 00y4eHHIO B ’TOM HAMPaBJICHUH.

JlocTrkeHue ITux uened odecneynBaeTCs PEUICHUEM CIAEAYIOIMX 3a4ad B
npouecce u3ydeHus Kypca (pu3uku Ha ypoBHE cpeaHero o0iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUW 00 00mMX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpMAX,  BKIIOYAs  MEXAHMKY,  MOJEKYJAPHYO  (PU3HKY,
IEKTPOAUHAMHKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTBI aCTPO(U3HKH;

(opMuUpOBaHKE YMEHUI MPUMEHATh TEOPETHUECKUE 3HAHUSA U1 OOBACHEHUS
(usHuecKux SABJICHUNH B MPUPOAE M JUIS TPUHATHS MPAKTHUECKUX PELIEHUN B
MOBCEAHEBHOM KU3HHU,

OCBOCHHE CNOCOOOB PpEIICHWS Ppa3jiMyHBIX 3a71a4 C SBHO 3a/IaHHOM
(busznueckoi MOJENBIO, 3a/a4, IMOJPa3yMEBAIOIIMX CAMOCTOSATENILHOE CO3/1aHHe
(usznueckoii MoAenu, ajeKBaTHOM YCIIOBMAM 3aJauyd, B TOM YHCIE 3ajady
MHIKEHEPHOTO XapakTepa,

NMOHMMaHHEe (PU3MYECKUX OCHOB W TNPUHLMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMUCTB M TEXHOJOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYIKAIOLLYIO CPEAaY;

OBJIQZICHUE METOJAMHU CAMOCTOATE/BHOTO IJIAHUPOBAHUS U TMPOBEACHUSA
(uszuuecKuX HKCMEPUMEHTOB, aHajAM3a W  HMHTEpHpeTauud uHpOpMaLuH,
ONpeaeaeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTarta;

CO3JaHUE YCJOBHH ISl Pa3BUTHA YMEHUH MPOCKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM JI€ATEIIbHOCTH,



pa3BuTHe UHTEpeca K chepam nMpodeCCHOHATIBHON AEATENbHOCTH, CBA3AHHOM
¢ (PUBUKOH.

B coorserctBun ¢ TtpeboBanusmu PI'OC COO yrayOonénHblii ypoBEHb
u3yueHuss ydeOHoro mnpeamera «Duszuka» HA YPOBHE CpeAHEro o0umero
oOpa3oBaHus BbIOMpaeTcs OO0YYAIOIMMHUCSH, TUIAHUPYIOLIMMHU  MPOJOJIKEHUE
o0Opa30BaHMsI 110 CHELMATBHOCTAM (DPU3UKO-TEXHHUUECKOTO Mpoduis.

Ha u3yuenue dusuku (yriyOnéHHbIH YPOBEHB) Ha YPOBHE CpeJHero o0Iero
obpazosanus orBoautcs 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 kiacce — 170 yacoB (5 yacoB B HeJEO).

[lpeanaraemsiii B nporpamme 1o ¢usuke nepedyeHb aabOpaTOPHBIX MU
NPAKTHYECKUX PadoT SABIAETCS PEKOMEHIAOBAHHBIM, YUYUTEIb [EJIaeT BbIOOP
NpoBeeHUss J1abopaToOpHbIX padOT ¥ OMBITOB C YYETOM WHIAMBUAYAJbHbIX
0COOEHHOCTEH 00yUaromuXxcs.



COJAEPKAHUE OBYYEHMUS
10 KIIACC

Paszgen 1. Hayunbiii MeToa no3HaHUsI MPUPOABL.

®usuka — pyHaaMeHTallbHas HayKa o npupoje. Hay4yHblii MeTO1 MO3HAHUS U
METObI UCCIIEA0BAHUS (PU3UUECCKUX SBICHUM.

DKCNEpUMEHT M TEOpUs B Mpolecce no3HaHus npupoasi. Habmoaenue u
YKCMIEPUMEHT B (PU3HKE.

CnocoObl  u3mepeHusi (pusnueckux BeIMUWH (QHANOroBbIE W UHU(DPOBHIE
HU3MEPUTENIbHBIEC TPUOOPBI, KOMIBIOTEPHbBIE TATYMKOBBIE CUCTEMBI ).

[TorpemwrHocT  M3MepeHuid  Qu3Myeckux  BenuuumH  (abcomoTHas H
OTHOCHTEJIbHAsA ).

MopenupoBanue (pU3MYECKUX SABJICHUN M MPOLECCOB (MarepualibHas TOUKa,
aOCO/IOTHO TBEPAOE TENO, HWACAbHAS KMAKOCTb, HWACAJIbHbIA ra3, TOYEUYHBIH
3apsn). ['unoreza. ®U3n4ecKuii 3aKOH, rPaHMIIbl €ro NMPUMEHUMOCTH. Du3nueckas
TEOpHs.

Ponb u mecto ¢usuku B (POPMHUPOBAHHH COBPEMEHHOW HAYUHOH KapTHHBI
MHUPA, B IPAKTHYECKOM ACATEILHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, rabopamoprsie padomsl, RPAKMUKYM.

M3mepenue cuiabl TOKA M HANPSUKEHUA B LEMU MOCTOSHHOTO TOKAa TMpPH
MOMOILM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3uakomMcTBO ¢ uu(poBoit naboparopueit no ¢usuke. [Ipumepsr uzmepeHus
(pm3HUYECKUX BETUYHMH TP MOMOLIN KOMIBbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe avkeHHe. OTHOCHUTEIBHOCTh MEXAHMYECKOIrO JIBHIKEHMS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXAHUKH.

Pamyc-BeKTOp MaTepuajibHOM TOYKM, €ro MPOEKUMH Ha OCH CHCTEMbI
KoopauHar. Tpaexkrtopus.

[lepemenienue, CKOpPOCTh (CpeaHsAsi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaATEPUAIbHOM TOYKH, MX TMPOCKIMH HA OCH CUCTEMbl KOOPJMHAT.
CnoxxeHue nepeMeneHui 1 CII0KEHHE CKOPOCTEH.

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

CBobGoaHoe maaeHue. YckopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MO/ YIJIOM K TOPH30HTY. 3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHSI MAaTePUAIbHOM TOUKH OT BPEMEHH U MX rpaduky.



KpuBonuneitnoe  aBuxeHue. J[BWkeHMEe  MaTepUATIbHOW  TOUYKH 1O
OKPY)KHOCTH. YTJOBasg M JIMHEHHass CKOpocTh. llepmoa u uacrora oOpaienHus.
LleHTpoCTpeMUTENBbHOE (HOPMAJIbHOE), KAaCaTeIbHOE (TAHIMCHLMAIBHOE) U MOJTHOE
YCKOPEHUE MATEPUATbHON TOUKH.

TexHuueckre yCTPOHMCTBA M TEXHOJOTMUYECKHE TMPOLECCHI: CIHIOMETP,
JBW)KEHUE CHApAAOB, LIEMHbIE, LIeCTepEHYAThie W PEMEHHBIC Mepeaayu,
CKOPOCTHbIE TP THI.

Hemoncmpayuu.

Mojene cuctembl OTCYETA, WILTIOCTPALIMA KUHEMATUYECKUX XapaKTEPUCTHK
JBHIKEHMS.

CnocoObl ucciaeaoBaHus ABUKEHHIA.

WUnmoctpauus npeaenbHOro nepexoaa 1 U3MepeHue MrHOBEHHON CKOPOCTH.

[Ipeobpa3zoBanue ABUIKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3/yXe U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenue ABvkeHHMs Tesia, OpPOLIEHHOrO MO YIVIOM K TOPH30HTY H
rOPU30HTAJIBHO.

HanpagsiieHre CKOpOCTH NPH JABUIKEHHH 110 OKPYIKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME NyTEH, TPACKTOPUM, CKOPOCTEH HABMIKEHHS OJHOTO M TOrO IKe
TeJa B Pa3HbIX CUCTEMax OTCYETA.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padbomol, NPAKmuKym.

N3yyeHne HepaBHOMEPHOrO JBH)KEHMS C LEJIbIO ONMPEACNIeHUss MIHOBEHHOM
CKOPOCTH.

H3mepenune ycKOpeHUs: NP MPSIMOJIUHEHMHOM PaBHOYCKOPEHHOM IBHIKEHUHU
110 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH TNPU PaBHOYCKOPEHHOM
JBUIKEHUH.

H3mepenne YCKOpPEHUs cBOOOHOTO naJeHus (PEeKOMEH10BaHO
MCII0JIb30BaHKHEe LM(ppPOBOH J1abopaTopu).

WU3yuenne aBwKeHWs Tena, OpOIIEHHOro ropu3oHTalbHO. IlpoBepka
TUMOTE3bl O MPAMON MPONMOPUMOHAIBHON 3aBUCHMOCTH MEKIAY AaJIbHOCTBIO
noJéra 1 Ha4yaJbHON CKOPOCTHIO TeJIa.

N3yueHue ABMIKEHHS Tejla MO OKPYKHOCTH € MOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TMepuoAa OOpaleHUs KOHMUECKOTO MasTHHMKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuka.



[lepoiii 3akoH HpioTona. HMuepumanbHbie cuctemsl orcuéra. [lpunuun
otHocutenbHOCTH [anunes. Heunepumanbueie cuctembl OTCYéTa (OMpeAciieHHE,
PUMEPBHI ).

Macca Tena. Cuna. [lpuHumn cynepno3uuuu Cul.

Bropoii 3akoH HeloTOHA /U1 MaTepraibHOM TOUKH.

Tperuit 3akoH HploTOHA /U151 MaTepHAIbHBIX TOYEK.

3aKOH BCEMHMPHOrO TATOTEHMsA. OKBUBAJCHTHOCTh TI'DABUTALMOHHON U
MHEPTHOM Macchl.

Cuna TtsxecTtu. 3aBUCMMOCTh YCKOPEHHUs CBOOOIAHOrO MaJACHHWsI OT BBICOTHI
HAJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoit mmpoTsl. J[IBmkeHue
HeOECHBIX TeJT U UX cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckas CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cwiia TpeHHs CKOJIBKEHWS W CUjla TPEHHUs
nokosi. Koadpduument tpenus. Cuna CONMPOTHUBICHUS NPU JABHKEHHHM Tejia B
HKUJKOCTHU WM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBHOIO JIBUIKEHUS.

Jlasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpPONCTBA M TEXHOJIOIHYECKHUE MPOLECCh: MOALIMITHUKH,
JIBUIKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmoeHne aBUKEHUs Tell B MHEPLUMAIbHBIX U HEMHEPLIMAJIbHBIX CUCTEMaX
oTcyéra.

[IpyHUMI OTHOCHUTENBHOCTH.

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

CpaBHeHHME  PaBHOACHCTBYIOIICH  MPUJIOKEHHBIX K TeIy CHI €
NPOU3BEACHUEM MACChl TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOIIMX B PE3YJIbTaTE B3aUMOACHCTBUSA TE.

H3mepenue Mace 1o B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NMOABEME M TMaJICHUH.

[leHTpoOeKHbIE MEXaHU3MBbI.

CpaBHeHHE CHUJT TPEHUSI MOKOSI, KAUSHUS U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, rabopamopusie pabomsl, nPaKmuKym.

H3mepenne paBHOACHCTBYIOIIEH CUJI NPHU ABMIKEHUU OpyCcKa MO HAKIOHHOM
MUIOCKOCTH.

[IpoBepka runote3sl O HE3aBUCHMMOCTH BPEMEHHW JBM)KEHHS Opycka Mo
HAKJIOHHOM IMJIOCKOCTH HA 3aJlaHHOE PaCCTOSHUE OT €ro Maccehl.



WccnenoBanue 3aBUCUMOCTU CUJT YMPYTOCTH, BO3HHMKAIOIIUX B TMPYKUHE U
pe3nHoBOM 00pasiie, oT ux aedopmanuu.

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

H3mepenne kodpduumeHTa TpeHus 1o BeauuuMHe YriioBoro koddduumenra
3apucumoctu Fpp(N).

Hccnenosanue aBuKeHUs Opycka MO HAKJIOHHOM MUJIOCKOCTH € NEPEMEHHbIM
K03 puLeHTOM TPEHHMS.

M3yueHue ABHIKEHMS Ipy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomoTHO TBEPHOEe Teno. [loctymatenbHO€ M BpallATEIbHOE ABUIKCHUE
TBEPAOrO Tena. MOMEHT CHJIBI OTHOCHTEIbHO OCH BpaiuieHud. [lneuo cubl.
Crnoskenue cuii, NpUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcioBus paBHOBECHS TBEPOro Tea.

YcroitunBoe, HEyCTOMYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKME MMPOLECCHl: KPOHIUTEHH,
CTPOMTEJIbHBIN KpaH, PeI€TUaThie KOHCTPYKIIMH.

emoncmpayuu.

YcnoBusi paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padbomol, NPAKmuKym.

HUccnepoBanue ycnoBud paBHOBECHS TBEPAOro Tejla, HMEIOLIET0 OCh
BpalLCHUS.

KoHcTpyupoBaHue KPOHIITEHHOB M PACU€T CUJT YIIPYTOCTH.

H3yueHue ycToMuMBOCTHA TBEPAOTO TEJ1A, UMEIOLIETO MJIOLIA/b OTIOPHI.

Tema 4. 3axkonsl coxpanenus ¢ MexaHuxe.

WUmnynbe MaTepuaabHON TOUKH, CUCTEMBbI MaTepUaIbHbIX TOuekK. LIeHTp Macc
CUCTEMbl MaTePUAJIbHBIX TOYEK. Teopema o ABHIKEHUHU LIEHTPa Mace.

MMIybC CUiTbl 1 MI3BMEHEHUE UMITYJIbCA TENa.

3aKOH COXPaHEHUs UMITYJIbCa.

PeakTuBHOE JIBHIKEHUE.

MomeHT umnysibca MarepuaibHOM TOYKM. [IpeacrtaBneHue o cCOXpaHEHUHM
MOMEHTA UMITYJIbCA B LEHTPAIbHBIX MOJIAX.

PaGota cuibl Ha MajoM W Ha KOHEUHOM mnepemeineHuu. [ padudeckoe
npeAcTaBiaeHUue padOThl CUJIBI.

MOHOCTH CHITBL.

Kunetnueckas »Heprusi marepuanbHON TOUKU. Teopema 00 W3MEHEHUHU
KMHETUYECKOM SHEPIruu MaTepUaIbHOM TOUYKH.



[loTeHuManbHble M HENMOTEHUHMAJAbHbIE CWIbl. [loTeHUMaIbHAS HHEPrus.
[Torenumanbuas sHeprus ynpyro aedopmupoBanHoi npykunsl. [loreHunanbHas
YHEPrusi Teja B OAHOPOAHOM TrpaBUTALMOHHOM mnojie. [loTeHumanbHas >Heprus
Tejla B TPAaBUTALIMOHHOM TOJI€ OAHOPOAHOrO miapa (BHYTpH W BHe miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpPeThsi KOCMUYECKAsk CKOPOCTb.

Cszpb paboOThl HEMOTEHUMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYeCKOM
HEPrUM CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHHUYECKOM SHEPIUM.

Ynpyrue v Heyrnpyrue CToJIKHOBEHHUSI.

VYpaBHenne bepHymiM id WaeanbHOW JKMAKOCTH KakK CIICJCTBUE 3aKOHA
COXPaHEHUS MEXAaHUUYECKOM IHEPTHUH.

Texuuueckue yCTpoMCTBA MU TEXHOJOTMYECKUE MPOLIECCHhl: ABUIKCHHUE PAKeT,
BOJIOMET, KOMEP, NPYKHUHHBIM TMHUCTOJIET, THPOCKOM, (UrypHOE KaraHuWe Ha
KOHBbKaX.

Jemoncmpayuu.

3aKOH COXPaHEHUs UMITYJIbCa.

PeakTHBHOE JIBUIKEHHE.

N3mepeHne MOLIHOCTH CHJIBI.

M3MeHeHre SHEPruu Tella MpH COBEPLICHUH PaboThl.

B3auMHble TpPEeBpALLICHUS] KUHETUYECKOM M TMOTEHUMAJIbHOM SHEpPruil npu
JICHCTBUM HA TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPrum rnpu cBOOOHOM IMa/ICHUH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padbomol, NPaAKMUKYM.

H3mepeHue uMmysibca Tesa rno TOpMO3HOMY Iy TH.

W3mepenue cuiibl TATH, CKOPOCTH MOJECTH 3JEKTPOMOOMIS M MOIIHOCTH
CHJIBI TSTH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIBCOM CHJIBI.

UccnenoBanue COXpaHEHUsS UMMYJIbCA MPU YIIPYTOM B3aUMO/ICHCTBHUHU.

N3MepeHne KWHETUYECKOM SHEPrUM Tejla MO TOPMO3HOMY MYTH.

CpaBHeHHME M3MEHEHUs NMOTEHLIMAIbHON YHEPruu NPYKUHbI ¢ pabOTON CHIIbI
TPEHHUS.

Onpenenenne paboThl CUJIbI TPEHHWS NMPH JABMIKEHHM Tejla 10 HAKJIOHHOM
TIOCKOCTH.

Pasnen 3. MousiekyJisipHasi pu3nKa ¥ TepMOJAMHAMHUKA.

Tema 1. OcHoGbl MONCKYAAPHO-KUHEMUYECKOI meopull.

OcHOBHBIE TIOJIOKEHUsT MOJIEKYJIApHO-KuHeTndecko teopun (MKT), ux
onbiTHOe oOocHoBanue. Jluddysus. bpoyHoBckoe nBwkeHue. Xapakrtep
NBWKEHUS M B3aMMOJCHCTBMS YACTHULl BemiecTBa. MoAenu CTPOCHHS Ta30B,
KUAKOCTEH M TBEPABIX TeJ U OOBACHEHHME CBOWCTB BELIECTBA Ha OCHOBE 3THUX



mozener. Macca u pasmepsl mosiekysa (aromoB). KomuuectBo BemecTsa.
[locTosinnas Asoraapo.

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

Mojens uaeaibHOro raza B MOJICKYJSPHO-KMHETHYECKONW TEOPUHU: YaCTULIbI
rasa JBMIKYTCs XaOTHYECKHU U HE B3aMMOJICHCTBYIOT JIPYT € APYIOM.

['azoBbie 3akoHbl. YpaBHeHue Menneneesa—Knaneiipona. AOcomoTHas
Temnepatypa (wkaina temneparyp KensBuna). 3akon Jlanerona. M3ompoieccs B
MJICaJbHOM Ta3e ¢ IOCTOSIHHBIM  KOJIMYECTBOM  BemlecTBa. [ paduueckoe
NpeICTaBICHUE W30MPOLIECCOB: U30TEPMaA, N30X0pa, n300apa.

CBsi3b  MEKAy JaBJICHHEM M CPEAHEH KWUHETHUECKOW  JHEpruei
MOCTYNATENbHOrO TEIMJIOBOTO ABMIKEHHUS MOJIEKYJ HACANIbHOrO rasa (OCHOBHOE
YPaBHEHHE MOJIEKYJIAPHO-KMHETHUECKOU TEOPUH UICATTBHOTO Tasa).

CBsi3b aOCOMIOTHOM TeMIepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CPEAHEH
KMHETUYECKON YHEPruei moCTynare/ibHOro TErnjaoBOro ABUKEHHS €€ 4acTHll.

TexHuyeckne yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: TEPMOMETP,
DapoMeTp, NoJy4YeHUe HAaHOMATEPHUAJIOB.

emoncmpayuu.

Mopenu ABMKEHUs YaCTHILL BELIECTBA.

Moaenb OpOyHOBCKOTO JIBHIKEHMSL.

Bu1eoposivk ¢ 3anuchio peaibHOro OpOyHOBCKOIO JABHUIKEHHUS.

Jnddysus xuaxocrteit.

Mopens onbita [lITepHa.

[Iputsxenue Moneky..

Mopenu KpuCTaNTMUECKUX PEIIETOK.

HabmoaeHnue u uccne10BaHue U30mpoueccoB.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomsl, NPAKMUKYM.

HccnenoBanue npolecca yYCTAHOBICHHMS TEMJIOBOIO PAaBHOBECHS TPH
TEMI000MEHE MEXKAY ropsiYel U XOJI0AHOM BOJIOM.

H3yyeHne H30TEPMUYECKOro rmnporecca (pPeKOMEHIOBAHO HMCMOIb30BaHKUE
urdpoBoii nabopaTopun).

N3yueHnne n30XOpHOro npouecca.

H3yuenue nzobapHoro npouecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbol.

Tepmoaunamuueckas (T/]) cucrema. 3amaHue BHEUIHMX YCIOBHM A
TEPMOIMHAMMUYECKON cucTembl. BHelHue u BHyTpeHHUe napametpsl. [lapameTps
TEPMOJAMHAMMYECKON CHUCTEMbl KaK CPEJHHME 3HAYCHMS BEJIMYMH, ONUCHIBAIOIIMX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



Hynesoe wawano TtepmoauHamuku. (CaMOnMpou3BONIbHAS — peaKcalus
TEPMOIUHAMHUYECKON CHCTEMBI K TETNIOBOMY PABHOBECHIO.

Mopenb wuaeanpHOro rasza B TEPMOAWHAMMKE — CHCTEMa YPaBHEHWM:
ypaBHenue Menaeneesa—KnaneiipoHa U BbIpaKeHHE Jisi BHYTPEHHEH SHEPTUM.
YcioBus NPUMEHUMOCTH ATOW MOJIENW: HU3Kask KOHLEHTPaUMsl YacTHIl, BbICOKHE
TeMnepatypsl. BeipaxkeHue Uisi BHYTPEHHEH 3HEPruud OHOATOMHOIO MIACAJIbHOIO
rasa.

KBa3ucraTuyeckue U HeCTaTUUECKHUE MPOLECCHI.

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

Tennonepenaua  kak  cnoco0  WM3MEHEHHUs  BHYTPEHHEH  DHEpPruu
TEPMOAMHAMUUECKOM  cuctembl 0e3  cosepmieHuss  pabotsl.  Kousekuus,
TETMJIONPOBOAHOCTD, U3TyUCHHUE.

KoanuectBo Ttemnorel. TermoémkocTs Tema. YaenbHas M MOJIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa. YaenbHas TenjaoTa CropaHus
torsMBa. Pacuér komuuecrtBa TemyoThl npu  Teruionepenave. Ilonatue 00
aauabaTHOM mporecce.

[lepBblii  3akOH TepMoaAMHAMHMKH. BHyTpeHHss sHeprua. KosmuyecTBo
TeIOThl M pabora Kak  Mephl  M3MEHEHUsT  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMHYECKON CUCTEMBI.

Bropoii 3akOH TEpPMOJAMHAMHMKM /Ui PABHOBECHBIX TPOLECCOB: Yepes
3a/laHHOC PABHOBECHOE COCTOSIHME TEPMOAMHAMUYECKOM CHUCTEMBI TMPOXOAMT
eaMHCTBeHHAas aauabara. AGCOMOTHAs TeMneparypa.

Bropoii  3aKOH TEpPMOAMHAMUKH  JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOIKHO MEpeaaTh TEIIOTY OT 00j1ee XOM0AHOro Tena k 0onee Harperomy 6e3
komnencauuu (Knaysuyc). HeobparumocTs npupoaHbiX MPOLIECCOB.

[Ipunuuns aevicreus tennosbix mamui. KI1JI.

Makcumansroe 3Hauenue KI1/1. [lukn KapHo.

DKOJIOrMYECKUe acreKkThl MCMOJIb30BaHMUs TEIUIOBBIX JBurarencii. TernoBoe
3arpsA3HEHUE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckre yCTpoCTBA M TEXHOJOTMYECKHE NPOLECCHI: XOJIOAMIIbHUK,
KOHAMLIMOHEP, JM3EJIbHbIA M KapOpaToOpHbIA JABMrarenu, naposas TypOHHa,
MOJyYCHHUE CBEPXHU3KUX TEMIEPaATyp, YTWIU3AUMUS «TETUIOBBIX» OTXOIOB C
MCIOJIb30BAHUEM TEIUIOBOTO HAcOCa, YTUIU3AIUs OMOOPraHUuYECKOro TOTUTUBA A1
BBIPA0OTKH «TEIJIOBOM» U NIEKTPOIHEPTHH.

Jemoncmpayuu.

W3menenue temnepatypsl npu aanadaTiuecKOM PacIiupPEHUHN.

Bo3zyuiHoe oruuBo.

CpaBHeHHE yACNIbHBIX TEMIOEMKOCTEH BEILIECTB.



CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHUHU.

HccnenoBanue agnadaTHOro npouecca.

KoMmnbloTepHbIE MOIETH TEIMUIOBBIX IBUTATEIICH.

Yuenuueckuit 3xcnepumenm, rabopamopusie pabomsl, NPAKMUKym.

H3mepeHune yaeabHOi TemI10EMKOCTH.

HccneoBanue rpoiecca OCThiBaHUS BELLECTBA.

Hccnenosanue aaunadaTHOro nporecca.

H3ydyeHne B3aUMOCBS3M SHEPruv MEKMOJIEKYJISIPHOIO B3aUMOJCHCTBHUS M
TEMIIepaTypbl KUTIEHUS HKUAKOCTEH.

Tema 3. Acpezammnsie cocmoanua eemjecmea. Pazoevie nepexoosl.

[TapoobOpazoBanne u koHaeHcauus. McnmapeHue w KuneHue. YaenbHasd
TEMI0Ta NapooOpa3OBaHus.

HaceilieHHble M HEHAChIEHHbIE Tapbl. KauyecTBeHHas 3aBUCUMOCTH
TUIOTHOCTHU M JIaBJICHUS HACHILIEHHOTO Mapa OT TeMIepaTyphbl, UX HE3aBUCHMMOCTb
oT 00bEMa HACKILIEHHOTO Napa. 3aBUCUMOCTb TeMIepaTypbl KUTMIEHHUS OT JIaBJICHUSA
B )KMJIKOCTH.

BnaxxHocte Bo3ayxa. AGCONIOTHASA U OTHOCUTEIIbHAS BJIAXKHOCTD.

Teépnoe Teno. Kpucramnmmueckue u amopdusie Tena. AHU30TPONKS CBOHCTB
KpuctauioB. [lnapnenue M Kpuctaimsauus. YJienbHas TeEmIoTa IUIaBICHUS.
Cyb6numaums.

Jledopmaru TBEPAOro Tena. Pactsokenue u cxarue. Casur. Moayns FOHra.
[Tpenen ynpyrux aedopmanmid.

TenioBoe paciiMpeHure KUAKOCTEH U TBEPABIX Tesl, 0OBEMHOE M JIMHEHHOE
paciiMpeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUM YaCTHILl BEIIECTBA KaK MPUYMHA
TETMJIOBOrO PACIIUPEHUS TeJ (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHeprun B (ha3oBbIX MEPexoaax.

YpaBHeHuUe TeMa0BOro danaHca.

[ToBepxHocTHOE HaTskeHHe. KoadduumeHT noBEpXHOCTHOrO HATSHKEHUS.
Kanunnspusie sinenus. JlaBneHue noj HCKPUBIEHHOW MOBEPXHOCTHIO JKHUIAKOCTH.
®opmyna Jlannaca.

TexHuueckre yCTpOMCTBA W TEXHOJOTMUYECKHME TPOLECCHI:  IKHUJKHE
KPHCTaJLIbl, COBDEMEHHbBIC MaTepHaIbI.

Jemoncmpayuu.

Tennosoe paciiupenue.

CaoiicTBa HACHILICHHBIX MAPOB.

Kunenune. Kunenue npu noHMKEHHOM J1aBJICHUH.

H3mepenue cusibl MOBEPXHOCTHOTO HATSIHKEHUSI.

OnbIThl ¢ MBUIBHBIMU TJIEHKAMH.

CmauuBaHue.



Kanunnsapubie sBIeHus.

Mopaenu HEHBIOTOHOBCKOMW KUAKOCTH.

CnocoObl U3MEpEHUs BIAKHOCTH.

Hccnenosanue HarpeBaHus U TUIABJICHUS KPUCTAJUTHUYECKOTO BELIECTBA.

Buasl pedopmaumii.

Habmoienune Mansix aedopmanmii.

Yuenuueckuit 3xcnepumenm, 1abopamopHsie pabomsl, nPaKmuUKym.

H3yueHnne 3aKOHOMEPHOCTEH UCIIApEHUS KUIKOCTEH.

H3mepeHue yaeabHOM TemI0ThI MJIaBIeHUs JIbja.

W3yueHnue cBOMCTB HACHIIEHHbBIX MAPOB.

WU3mepenne aOCOMOTHOM BIAXKHOCTH BO3AyXa M OLEHKAa MacChl MapoB B
MOMEILEHHH.

Uzmepenue kodruimenTa noBEpXHOCTHOTO HATSHKEHUS.

H3mepenue moayns FOwnra.

WUccnenoBanue 3aBucumoctH jaedopmainmm  pesuHoBoro obpasua oT
MPUIIOKEHHON K HEMY CHJIBI.

Pasnen 4. DiaekTpoauHaMHuKa.

Tema 1. Dnekmpuueckoe none.

OnekTpuszaums Tel ¥ e€ NposiBICHUs. DieKTpuueckuid 3apsa. JlBa Buaa
IEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, AMAJIEKTPUKKM MW MOJYNPOBOAHHUKH.
DOneMeHTapHbIA SNIEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHS JIEKTPUYECKOro
3apsja.

Bzaumoaelictue 3apsao. Touednsie 3apsiabl. 3akoH Kynona.

Onektpudeckoe nojie. Ero AeldcTBue Ha NEKTPUUECCKUE 3aPsi/Ibl.

Hanpsxénnocts  snekrpuueckoro  mnoss. [IpoOueiii  3apsaa.  Jlunum
HANPSHKEHHOCTHU AEKTPUUECKOro nosist. OHOPOIHOE HIEKTPUUYECKOE MOJIE.

[ToTeHUMANTBHOCTD ANEKTPOCTATHUECKOTO MOjsA. Pa3HOCTh MOTEHUMATOB U
HanpsokeHue. [loTeHumanbHas SHEpPrus 3apsjaa B AJIEKTPOCTATHYECKOM T0JIe.
[ToreHiman aeKTpocTaTiYecKoro nojis. Cpa3b HANPsKEHHOCTH TMOJISI U PA3HOCTH
MOTEHUHMAJIOB JUISl  SJIEKTPOCTATUYECKOro mojid (KaKk OJHOPOJHOrO, TakK M
HEOHOPOJIHOT0).

[TpyHLMI Cynepno3uLuu MEKTPUYECKUX MMOJICH.

[Tone Toueunoro 3apsaga. Ilome paBHOmMepHO 3apsukeHHOU cdepbl. [lone
PaBHOMEPHO 3apsykeHHOro mo oO0wvémy mapa. [lone paBHOMEpHO 3apsIKEHHOM
OeCKOHEUHOM TUIOCKOCTH. KapTuHbl JHHUN HANPsKEHHOCTH OJTUX TOJNEH H
KBUMOTEHIIUATIbHBIX TOBEPXHOCTEH.

[TIpoBOAHMKHM B 3EKTPOCTATHUECKOM T0JIE. Y CJIOBHE PABHOBECHS 3aPSAI0B.

JlnanexkTpuku B IEKTPOCTATHYECKOM noJie. Jlnanekrpuueckas
NMPOHULIAEMOCTh BEIIECTBA.



Konngencarop. DIeKTpoéMKOCTh KOHACHCATOPA. DNEKTPOEMKOCTH TLIOCKOTO
KOHAECHCATOPA.

[lapannenbHoe coeauHeHne KouaeHcatopos. [locnenosarenbHoe coeauHeHue
KOHIEHCATOPOB.

DHeprus 3apsKeHHOro KOHAeHcaTopa.

JIBryKeHHEe 3apsSKEHHOM YaCTHIBI B OJTHOPOIHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckre yCTpPOWCTBA M TEXHOJOIMYECKHE MPOLECCHl: 3JIEKTPOCKOI,
3JIEKTPOMETP, JIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOonpubOpoB,
KOHJIeHCcaTOpbl, reneparop Ban ne ['paada.

Jemoncmpayuu.

YCTpOHCTBO ¥ MPUHLMI ACHCTBUSA ATEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX HIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSIKEHHBIX MJIACTHH.

Moienb anekTpocratuyeckoro reneparopa (Ban ae I'paada).

[TpOBOTHUKH B 2JIEKTPUYECKOM T10JIE.

DneKTpocTaThyecKas 3almTa.

YCTpOUCTBO M ACHCTBUE KOHAEHCATOPA MOCTOAHHOM M MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHcatopa OT IUIOLIaAM
IUIACTHUH, PACCTOSAHMS MEXKIY HUMH U IUIJIEKTPHUYECKON MPOHMULIAEMOCTH.

DHEprus eKTPUIECKOro 1MoJis 3apsyKeHHOTI0 KOHEHCaTOopa.

3apsika M pas3psi/ika KOHJIEHCATOpa Yyepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, 1ad6opamopusie padbomol, nPaKmuKym.

OueHka cui1 B3auMOACHCTBHS 3aPSKEHHBIX TEll.

HabGmoaeHue npeppalleHus SJHEPTUM 3aPSHKEHHOTO KOHICHCATOPa B YHEPTHUIO
M3JTyY€HHUsl CBETOAUO/A.

W3yueHne npoTekaHus TOKa B LIEMH, COAEPIKALLEH KOHASHCATOP.

Pacnpenenenue pa3HOCTU MOTEHLUAJIOB (HanpsKeHU ) npu
MOCIE0BATEIbHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsjia KOHACHCATOPa Yepe3 pe3ucTop.

Tema 2. IlocmosuHblIl I1eKMPUYECKUl MOK.

Cuna Toka. [locTossHHBIH TOK.

VYCIIoBHS CYILIECTBOBAHUS TMOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTouHuku
toka. Hanpsixkenne U u DJIC &.

3akon Oma A1 yyacTka LernH.

DIEKTPUUECKOE COMPOTHUBJICHHUE. 3aBUCHMOCTD COMPOTHUBJICHUSA
OJHOPOAHOTO TPOBOJAHMKA OT €ro JIMHBI M TUIOMIAAM TOMEPEYHOr0 CEUECHHS.
Y aensHOe CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauielibHOE, CMEUIAHHOE COEJAMHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBIEHHbIX MekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akon [xoyns—Jlenua.

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

OJIC u BHYTpEeHHEE COMPOTHBJIICHWE HCTOUYHMKA TOKa. 3akoH Owma as
MOJHOW  (3aMKHYTOM) 9J€KTpUYECKOM wuend. MOIIHOCTh MCTOYHHMKA TOKAa.
KopoTkoe 3ambikaHue.

KoHnneHcaTop B uenu nocTosHHOro TOKa.

TexHuueckre yCTPONCTBA M TEXHOJONMYECKHE TPOLECChl: aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUMK ATCKTPHUUECKONW IHEPTUH.

Jemoncmpayuu.

H3mepenue cuiibl TOKa U HAPSDKEHUS.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA OT HANpPSDKEHWS U1 PE3UCTOpa,
JIaMTIbl HAKAJIMBAHUS U CBETOAMO/A.

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

HccnenoBanue 3aBUCUMOCTH CHJTbI TOKA OT CONPOTHUBIICHHUS IPU MTOCTOSIHHOM
HaNpPsKEHUH.

[Ipsamoe nzmepenune 3/1C. KopoTkoe 3aMblKkaHWE rajibBAHMUYECKOTO JIEMEHTA
M OLICHKA BHYTPEHHEI0 COMPOTUBIICHUS.

CnocoObl coetMHeHus: UCTOYHUKOB Toka, DJ1C GaTapeii.

HccnieoBanne pa3sHOCTH TMOTEHIMAIOB MEXKy MOJOCAMH MCTOYHHKA TOKA
OT CHJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomesl, nPaKmuKym.

HccnenoBanue CMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

H3mepenue yaeabHOro COnpoOTUBICHUS TPOBOAHUKOB.

WUccnenoBanue 3aBUCHMMOCTH CHJIBI TOKAa OT HANPSOKEHWS IS JIAMITBI
HAKaJTMBAHUA.

YBenuueHue npejiena u3MepeHus aMmnepmeTpa (BoJabTMETpa).

Nzmepenune DJ1C 1 BHYTPEHHEr0 CONMPOTUBIICHUS! HCTOYHUKA TOKA.

Uccnenosanue 3aucumoctd DJIC rajgbBaHUYECKOIrO JIEMEHTA OT BPEMEHH
NpU KOPOTKOM 3aMbIKAHMH.

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

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOLIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paziuuHvIX cpeoax.

OnekTpuueckas TMPOBOAMMOCTb  PA3IMYHBIX  BEIIECTB.  DJICKTPOHHAs
NPOBOAMMOCTh TBEPIBIX METAIOB. 3aBUCHMMOCTb COMPOTUBIICHUS METALIOB OT
Temnepatypbl. CBEpXNpOBOAMMOCTb.



DOnekTpudecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MYUKOB.

[TonynpoBoaHuKH. CobcTBennas U npuUMeCHas NPOBOAUMOCTD
nojaynpoBoAHUKOB. CBolicTBa p—n-nepexoaa. [lomynpoBoaHukoBbie mpudopsI.

DNEKTPUYECKUH TOK B INEKTPOIUTAX. DJEKTPOJUTUYECKAS IUCCOLIHALMS.
Onektponu3. 3akoHbl Dapajes IS AIeKTPOoJIu3a.

DOnektpuueckuid Tok B razax. CamMOCTOATENBHBIH M HECAMOCTOSATENIbHBIH
paspsaa. Paznuunsie THNBI cCaMOCTOATENBHOrO pa3psaaa. Monnus. [lnazma.

TexHuueckre yCTpoCTBA M NPAKTUUYECKOE TPUMEHEHHUE:. ra3opaspsi/IHbie
JaAMIIbl, JIEKTPOHHO-NyyeBasi TpyOka, MOJYNPOBOJHUKOBBIE NPUOOPHI: MO,
TPAH3UCTOP, (OTOAMOA, CBETOAMOI, TajdbBaHWKA, paUHUPOBAHUE MEH,
BBITJIABKA QJTIOMUHUSA, HIEKTPOHHAS MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCHUMOCTb COMPOTUBJICHUS META/UIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbl d1ekTponu3a Papajaes.

WckpoBoit pa3psii ¥ MPOBOJAMMOCTb BO3/1yXa.

CpaBHeHHe MPOBOAMMOCTH METAJJIOB U MOJIYITPOBO/IHUKOB.

OaHOCTOPOHHSAS MPOBOAMMOCTD JIMO/1A.

Yuenuueckuit 3xcnepumenm, 1abopamopusie pabomsl, nPaAKmMuKym.

HabGmoienue snexTposimsa.

W3mepenue 3aps/ia 0AHOBAJICHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  COMPOTHBJICHHSI  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphbl.

CHsTHE BOJBT-aMNEPHONH XapaKTEPUCTUKU AUO/A.

Du3HYecKHil MPaKTUKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUUMH C UCTOIb30BAHHEM AHAJIOTOBBIX
¥ UU(PPOBBIX MU3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX AATYMKOBBIX CHCTEM.
ABCOMOTHBIE U OTHOCHTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NUYECKUX BEITMYMH.
OueHka rpaHMI] MOrpeHOCTEH.

[IpoBeieHHe  KOCBEHHBIX  M3MEPEHHH, HCCIEAOBAHMA  3aBUCHMMOCTEM
(bm3nueckux BETUMYMH, NPOBEPKA NPEUTOKEHHbIX runore3 (Beibop w3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pazjenax  «YUYEHHUYECKUH  HKCIIEPUMEHT,
nabopatopHbie pabOThl, MPAKTUKYM» ).

MexnpeamMeTHbie CBSI3H.

Uzyuenne kypca usuku yraoyonénnoro yposHs B 10 kmacce
OCYHIECTBIISETCS C YYETOM COJEPIKATEbHBIX MEKIPEAMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTUKK, OMOJIOr|UH, XUMHH, reorpad)uu U TEXHOJIOTHH.

Mescnpeomemusie noHAMUA, C6A3AHHbIE C U3YUCHUCM MEMO008 HAYYHOZ0
NO3HAHUA: sBIIEHWE, HaydHbIi ¢akT, runoresa, (usnueckas BeIWYMHA, 3aKOH,



TeOpUs, HAOMIOACHUE, HSKCMEPUMEHT, MOACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUI, H3MEepPUTENIbHBIE MPUOOPSI, uppoBas madopaTopusi.

Mamemamuka: peuienue cucreMbl ypaBHeHWH. Jluneilnas QyHkuus,
napabosa, runepbona, ux rpaduxu u cBoictsa. Tpuronomerpuueckue QyHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKLIMK Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozusa: mexaHuueckoe JBHIKEHUE B JKMBOM mpupoae, nuddysus, ocMmoc,
TErJI000MEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYKAKOLICH Cpebl,
yTHIM3alus OWOOPraHMYecKoro TOIUITMBA /Ul BHIPAaOOTKHM  «TEIUIOBOW» W
3JIEKTPOIHEPTUH, MOBEPXHOCTHOE HATAIKEHHUE U KANWJUIAPHBIC SIBJICHUS B PUPOJIE,
IEKTPUUYECKUE SBJICHUS B )KMBOM MPUPOJIE.

Xumua: IUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHHUE AaTOMOB W MOJIEKYI,
MOJIb BEILECTBA, MOJISIPHAs Macca, MOJyYeHHE HAHOMATEPHUAJIOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH M Tra30B, KHUJKHE KPUCTAIUIBI, AEKTPUUECKHUE
CBOIMCTBA META/UIOB, IEKTPOJIMTUYECKAS UCCOLIMALIMS, IAJIbBAHUKA, JICKTPOHHAS
MHUKPOCKOIHSL.

TI'eocpaghus: BnaxxHoCTh BO3/1yxa, BETPbl, OApOMeETp, TEPMOMETP.

Texnonocua: npeobpazoBaHue JABMIKCHUN C MCIOJIb30BAHUEM MEXAHU3MOB,
YU€T CyXOro M IKMJIKOIO TPEHUSI B TEXHUKE, CTATHYECKUE KOHCTPYKIMH
(KpOHIUTEHH, peméTyarbie KOHCTPYKUMHU), MCIOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TE€XHUKE (IMPOCKOMN, BOAOMET W JPYyrue), JABHUrartellb BHYTPEHHEro
cropaHusi, napopasi TypoMHa, ObITOBON XOJOJAMIBHUK, KOHJAMLIMOHED, TEXHOJIOIHH
MOJIyY€HHUsI COBPEMEHHBIX MAaTEpUaJoB, B TOM 4YHCJIE HaHOMAaTEpHalioB, W
HAHOTEXHOJIOTMH, SJIEKTPOCTATHYECKas 3allUTa, 3a3eMJICHHE AJIeKTPonpudOpos,
ra30pa3psiIHbIE JIAMIIbI, MOJIYTPOBOAHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Pasaen 4. DaekTpoauHaMHUKA.

Tema 4. Maznummnoe none.

B3aumoaeicTBHE TMOCTOSAHHBIX MArHUTOB W TMPOBOJHHUKOB C  TOKOM.
MaruutHoe none. Bekrop wmarHutHOW wuHaykuuu. [lpuHumMn cynepno3unuu
MArHUTHBIX MOJeH. JINHUM MAarHUTHOM MHIYKLIMH.

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

Cuna Amriepa, €€ HarpaBJIEHUE U MOIYJTb.

Cuna JlopeHua, e HanpaBieHUe U MOAYJIb. JIBHIKEHHE 3apsyKEHHON YaCTHLIbI
B OJIHOPOJHOM MarHuTHOM noJie. Pabora cuiel JIopeHua.

MaruautHoe nose B Beliectse. GeppoMarHeTHKH, rapa- u JIMaMarHeTHKH.



Texnuueckue yCTpOMCTBA W TEXHOJOTHYECKHE TMPOLECChI: MPUMEHEHHE

MOCTOAHHBIX MAarHuTOB, SJICKTPOMArHuTOB, TECTCP-MYJIbTUMETD,
IEKTPOABUraTesb SAK0OU, yCKOPUTEIN JIEMEHTAPHBIX YaCTHLL.
Jemoncmpayuu.

Kaprtuna  JuHMI  MHAYKUMW ~ MArHWTHONO  MOJIS  TOJIOCOBOTO M
0JIKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

Kapruna iuHMi MarHUTHON MHAYKLMH 1OJIs JUTMHHOTO NMPSIMOTO MPOBOAHUKA
M 3aMKHYTOI'0 KOJIBLIEBOTO MPOBOIHMKA, KATYILIKA C TOKOM.

B3aumoelcTBre IBYX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jeiicteue cuiibl JIopeHa Ha HOHBI EKTPOJIUTA.

Habmonenue apukeHus nydka 3J1€KTPOHOB B MarHUTHOM TOJIE.

[TpunIMN NEHCTBUA HEKTPOU3MEPUTETHHOTO npudopa
MarHUTOAIEKTPUUYECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomesl, nPaKmuKym.

HccnenoBanue MarHUTHOTO MOJIsi MOCTOSHHBIX MAarHUTOB.

Hccnenoanue cBOHCTB (heppOMarHeTHKOB.

HccnenoBanue AeHCTBUS MOCTOSIHHONO MarHMTa Ha paMKy € TOKOM.

H3mepenue cunbl Amnepa.

N3yueHue 3aBUCUMOCTH CUJIbl AMIIepa OT CHJIbI TOKA.

OnpejeneHne MarHuTHOM MHYKLIMM Ha OCHOBE M3MEPEHUS CUITbl AMmIiepa.

Tema 5. DnekmpomazHuUmMHAA UHOYKWUA.

SIBleHME OSJIEKTPOMArHMUTHOW MHAyKUMU. [IOTOK BEKTOpa MarHUTHOM
uaaykuud. DJIC umHAyKuuu. 3aKOH SJEKTpOMAarHMUTHOW wuHAykuuu Dapanes.
Buxpesoe snexkrpuueckoe nosne. Toku Dyko.

OJIC uHAYKUMHM B TIPOBOJHHUKE, IBUIKYILIEMCS B OJHOPOAHOM MArHUTHOM
noJje.

[TpaBuno Jlenua.

UuaykrueHocts. Karyiika MHIYKTHBHOCTH B LENM TOCTOSIHHOI'O TOKA.
SBnenune camounaykimu. D/1C caMOUHAYKIMH.

DHeprusi MarHMTHOI'O MOJISI KATYIIKK C TOKOM.

DNEeKTPOMarHuTHOE TOoJIE.

Texnuueckne ycTpoONCTBA M TEXHOJOTMUECKHE TMPOLIECCH MHAYKLHOHHAA
neyb, COJICHOM, 3alUTa OT IEKTPU3ALMH TEJ MPU JIBUIKEHUU B MATHUTHOM TI0JI€
3emIu.

Jemoncmpayuu.

Habnioaenue sBaeHus 3EKTPOMArHUTHOM MHAYKLMH.

Uccnenosanue 3apucumocth DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHMS
MarHMTHOIO MOTOKA.



[IpaBuno Jlenua.

[Tagenne MaruuTa B aIIOMUHUEBOM (MeaHOH) TpyOe.

SIBneHre CaMOMH/ Iy KLIMH.

Uccnenosanue 3asucumoctu D/{C caMOMHAYKUIMUA OT CKOPOCTH W3MEHEHHS
CHJIbI TOKA B LICTTH.

Yuenuueckuit 3xcnepumenm, 1adbopamopusie pabomol, nPAKmuKym.

HccnenoBanue sBJICHUS EKTPOMArHUTHON MHIYKLIMH.

OnpejeneHne HHAYKIMK BUXPEBOIO MAarHUTHOTO TOJIS.

HccnenoBanue sBJI€HUS CAaMOUHYKLUH.

CoOopka Moenu eKTPOMAarHuiTHOTO FeHepaTopa.

Pa3nen 5. Kosiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBoOoaHbIE KOEOaHUS.

["apmonmnyeckue kosnedanus. Kunemarnueckoe M JMHAMHUYECKOE OMMCAHME.
DHEepreTMYecKoe ONnucaHue (3aKOH COXPAHEHHMS MEXaHW4YeCKOW sHepruu). BoiBoa
JIMHAMUYECKOIO OMMCAHUsI TaPMOHUYECKUX KOJIeOaHUH M3 UX SHEPreTHYecKoro M
KMHEMATUYECKOI0 OMUCAHUS.

Ammiintyna u ¢asza konedanuid. CBsA3b aMIUIMTYAbl KOJeOaHMH HCXOIHOM
BEJIMUUHBI C aMIUTUTYaMH KOJIeOaHUul €€ CKOPOCTU U YCKOPEHHUS.,

[leppuon u uactora konedanmii. [lepuoa manbix CcBOOOAHBIX KoJeOaHuU
MaTeMaTuyeckoro wmasatHuka. Ilepumon cBoOOAHBIX KoO€OaHHH MPYKHHHOTO
MasiTHUKA.

[TonsaTue o 3aryxaromux konedanusx. Boinyxaenusie konedbanus. Pesonanc.
Pesonancnas kpuBas. BrnusitHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKoneOaHus.

Texuuueckue yCcTpoWCTBAa U TEXHOJOTMUECKUE MPOLIECCHI: METPOHOM, YacChl,
Ka4eJiv, My3bIKaJbHbl€ HHCTPYMEHTBI, ceicMorpad.

Jemoncmpayuu.

3anuch KoaebdaTeNIbHOrO JIBUIKEHHUS.

Habnroienue He3aBUCMMOCTH NEpUoa Mallbix KOJieOaHui rpy3a Ha HUTH OT
AMIUTUTYIbI.

HccneaoBanue 3atyxaromux KojnedaHui U 3aBUCUMOCTH NepU0/1a CBOOOIHBIX
KosieOaHui OT COMPOTUBIICHHMS.

UccnenoBanue konedaHuil rpy3a Ha MACCHUBHOW TMPYKUHE C LEIbIO
(hopMupOBaHUs MpeACTaBICHUIH 00 UACATILHOM MOAEIU NPYKUHHOTO MAsSTHUKA.

3aKOH COXPAaHEHHUs YHEPrUM MPU KOJIeOAHUIX TPy3a HA MPYIKUHE.

HccnenoBanue BoIHYKASHHBIX KOJIEOAHMIA.

Habmonenue pe3onanca.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomsl, NPaAKMUKYM.



WU3mepenue nepuona CBOOOAHBIX KOJACOAHUM HUTAHOTO W MPYKUHHOTO
MasiTHUKOB.

W3yueHue 3aKOHOB ABUIKEHUS Teja B X0/€ KojieOaHuil HA yIIpyrom mojBece.

W3yueHune ABHIKCHHUSI HUTSIHOTO MasTHUKA.

[IpeobpazoBaHue SHEPruu B NPYKUHHOM MasTHUKE.

Hccneaoanue yObiBaHUS aMIUIMTY/Ibl 3aTYXAIOIIMX KOJeOaHHH.

HccnenoBanue BEIHYKACHHBIX KOJIEOaHMIA.

Tema 2. DnekmpomazHumHusie KoJ1eOaHuA.

Konebarenbupiii  koHTYp. CBOOOAHBIE EKTPOMArHUTHBIE KoieOaHus B
uaeanbHoMm konebarenbHoM koHType. Dopmyna Tomcona. CBsizb amMmauTyabl
3apsAa KOHAEHCATOpa C aMIUTMTYA0N CHJIbl TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXPAHEHHUS YHEPTUU B U/ICATIbHOM KOJIEOATEIbHOM KOHTYPE.

3aryxaroiiue IEKTPOMArHUTHBIE Kosie0aHus. BbIHYKIEHHBIE
3JIEKTPOMArHUTHbIE KOJeOaHUs.

[lepemennblii  TOK. MOIIHOCTE TNEPEMEHHOr0 TOKA. AMIUIMTYHOE H
JNEHCTBYIOLICE 3HAUEHWE CHIIBI TOKA M HANpsHDKEHUMs NpH Ppa3ivdHol  ¢opme
3aBMCUMOCTH NEPEMEHHOT0 TOKAa OT BPEMEHH.

CuHyconaa/IbHBIN MEepeMeHHbI TOK. Pe3ucTop, KOHIEHcAaTop M KaTyllka
MHAYKTUBHOCTH B LIEMUA CHUHYCOUJAIBHOIO NMEPEMEHHOro Toka. Pe3oHaHC TOKOB.
Pe3oHaHC HanpsKeHUH.

Wneanwubiii  Tpancdopmatop. IIpou3BoacTBo, mnepeaaya M notpedlieHne
NIEKTPUYECKOU SHEPTHM.

OKOJIOTMYECKUE PHCKM NPHU TMPOM3BOJACTBE 3nekTposHepruu. KynbsTypa
MCTOJIb30BAHUS YJIEKTPOIHEPTHUH B MOBCEAHEBHOM JKU3HHU.

Texuuueckue ycTpoHCTBA U TEXHOJOTHUECKUE MPOLECCHI: SEKTPUUECCKUM
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKA, JIMHUH JIEKTponepeay.

Jemoncmpayuu.

CBoOoaHbIE IEKTPOMArHUTHBIEC KOJIeOaHusl.

3aBUCUMOCTb YaCTOThl CBOOOAHBIX KOJIEOAHUIA OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuunmiorpaMMbl AJIEKTPOMArHUTHBIX KOJIeOaHMiA.

['eHepaTop He3aTyXarluX EKTPOMArHUTHBIX KOoJieOaHuii.

Moaenb 31eKTPOMarHuTHOTO T€HepaTopa.

BbIHYKAEHHBIC CUHYCOUIAJIbHBIC KOJIEOaHUS.

Pe3ucrop, karymika WHAYKTUBHOCTH M KOHJCHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu mOCIEA0BATEIbHOM COCIMHEHHUM PE3UCTOPA, KaATYLIKH
MHIYKTUBHOCTH U KOH/IEHCATOPA.

YCTpoicTBO M MPUHLMI AeHCTBUS TpaHchopMaropa.



Moaenb TUHUK IEKTPONepeaauH.

Yuenuueckuit 3xcnepumenm, 1abopamopnsie padbomsl, RPAKMUKyM.

U3yuenue tpanchopmaropa.

HccnenoBanue mepeMEeHHOro0 TOKA 4epe3 MOCACAOBATEIBHO COCAMHEHHBIC
KOHJIEHCATOP, KaTYyILIKY U PE3UCTOP.

HabmoaeHue 311eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHMKOB CBETA B LIEMH MEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbI.

MexaHuueckre BOJIHBI, YCJIOBUS HMX pacnpoctpaHeHus. [lonmepeunbie u
npoaofbHbie BOJHBL. [lepuoa, CKOPOCTb pacnpoOCTpaHEHUs M JUTMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJIH. OTPAKEHHE, MPEIOMJICHHE, MUHTEPPEPEeHLUs U
nupaKius.

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

[IlymoBOe€ 3arpsi3HEHHE OKPYKAIOLIECH CPe/ibl.

DJIEKTPOMArHUTHbBIE BOJIHBI. Y CJIOBUS M3JIYYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B JICKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2/IEKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE,  NPEJIOMJICHHE,
nosispusanms, uarepdepeHuus u audpaKuus.

[IIkasna >1€KTPOMArHUTHBIX BOJH. [IpUMEHEHHEe 3E€KTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyHIMIBI PAAKMOCBA3M U TeJIeBUACHHS. Paauonokauusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOILEH Cpe/Ibl.

TexHuueckne yCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTBI, Pajiap, paAMONPUEMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi IUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBanue ¥ pacrpoCTPAHEHUE NTOMIEPEYHBIX U TPOAOJIbHBIX BOJIH.

Konebmoweecs Teno Kak HCTOYHMK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJI€OaHUHA.

HabmoieHre oTpakeHus U MPEJIOMJICHUS MEXaHUYECKUX BOJIH.

HabGmonenue nurepdepeHunn u audpakuni MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI PE30HAHC.

CaoiicTBa ybTPa3ByKa U €ro MPUMEHEHHE.

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

HUccnenoBanue  CBOWCTB ~ JNEKTPOMArHUTHBIX  BOJH:  OTPAKEHHE,
npeaomiieHue, nosipusanus, audpaxiuus, nHTepdepeHus.

ObnapysxeHne HHPPAKPaACHOro U YJIbTPaGHOJIETOBOIO U3JTYYSHHH.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomol, npaKmuKkym.



W3yueHune napamMeTpoB 3ByKOBOH BOJIHBI.

H3yuenue 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. [loctpoenue n3zobpakeHuii B
miiockoM 3epkaiie. Cepuueckue 3epkana.

[Tpenomiienue ceera. 3aKOHbI NpesioMIIeHHs cBeTa. AGCOMIOTHBIN MOKa3aTellb
npenomiieHus. OTHOCUTENIbHBIN NoKa3aTelsb npesomiieHus. [IocTOSHCTBO YacTOThI
CBE€TA W COOTHOIICHUE [JIMH BOJIH TPU MEPEXOAe MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjena ABYX ONTHYECKHUX CPes.

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

[TonHoe BHyTpeHHee otpaxeHue. [IpeaesbHbIA yroy MoJHOrO BHYTPEHHEro
OTPaXKEHMSI.

Cobuparomie M pacceuBaroue JuH3bl. ToHkas nuH3a. DOKycHOe
paccTOSIHUE M ONTHYECKas CHJla TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA TOHKOW ceprueckoit NUH3bI OT €€ reOMEeTPUHM M OTHOCHTEJIBLHOIO
MoKa3aTelisi MPEeJIOMJICHHUS.

dopmyia TOHKOM JIMH3bI. Y BEJIMYEHHE, JaBAEMOE JIMH30.

Xoa jy4a, NMPOIIEALIEro JIMH3Y MOJ MPOM3BOJBHBIM YIVIOM K €€ TIJIaBHOM
ontuuecko ocu. lloctpoenune wu300pa)eHWit TOYKM W OTpe3Ka NPSMOA B
CcOOMparOIMX M PACCEUBAIOILMX JIMH3AX U UX CUCTEMAX.

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

[Tpenensl MPUMEHUMOCTH T€OMETPHUYECKON ONITUKH.,

BonnoBas ontuka. Hurtepdepenums cera. KorepeHTHbie HCTOUYHHKH.
YcnoBusi HaOMIOAEHUS MAKCUMYMOB W MHHMMYMOB B HMHTep(EpeHIMOHHOM
KapTMHE OT JBYX KOI€PEHTHbIX MCTOYHMKOB. [IpuMepbl Ki1acCMUeCKHX
MHTEPPEPEHLIMOHHBIX CXEM.

Judpakums cBera. JludpakuponHas pemiérka. YcioBue HaOMOaeHUS
IJJaBHBIX ~MAKCMMyMOB T[pM  MaJ€HHWM  MOHOXPOMATHMYECKOro CBeTa Ha
IU(PAKIHOHHYIO PEIIETKY.

[lonspuszauus ceeTa.

Texnuueckue yCTpPONHCTBA M TEXHOJOTHYECKHE TMPOLECCHI: OYKH, JIyma,
nepuckon, (Qoroannmapar, MHUKPOCKOMN, MPOEKIMOHHBIM anmapar, MPOCBETICHHUE
ONTHUKH, BOJIOKOHHAsA ONTHKA, AU(PAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbI OTPAXKEHUS CBETA.



WccnenoBanue npeaoMIeHus CBETa.

Habmonenue noiHOro BHYTPpEHHEro oTpakenus. Moaenb cBeToBOaA.

HccnenoBanue Xoaa CBETOBBIX MYYKOB 4Yepe3  IJIOCKOMAapaIETbHYIO
TUTACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB U300pakeHUM B JIMH3AX.

Mopenu MUKpOCKOIa, TejlecKona.

Habmonenne natepdepeHimu ceera.

HabnroieHue 11BETOB TOHKUX IJIEHOK.

HaGmonenne audpakimu cpera.

U3zyuenne audpakiimOHHON PEIIETKH.

Habmonenue nudpakiimOHHOTO CIEeKTpa.

Habmoaenue aucnepcuu ceera.

Habmoaenue nonspusanum CBETa.

[TpruMeHeHne NoasIporuI0B /ISl U3YUEHUS MEXaHUYECKUX HANPSHKEHHH.

Yuenuueckuii 3xcnepumenm, 1abopamopnsie pabomesl, nPaKmuKym.

M3mepeHune nokaszaresis nNpeaoMIIeHUs CTEKIIa.

HUccnenoanne 3aBUCHMOCTH (DOKYCHOIO pacCTOsiHMSI OT BelecTBa (Ha
NpUMEpe KUAKUX JINH3).

N3mepenne GhokycHOro paccTosiHusi PaCCEMBAOLLUX JIMH3.

[Tonyuenue n3obpakeHus B CUCTEME M3 IJIOCKOr0 3€pKajia U JIMH3bI.

[Tonydyenune n3o0paxeHusi B CACTEME M3 JIBYX JIMH3.

KoHcTpyupoBaH#e TeeCKONMMUYECKUX CUCTEM.

HaGmonenue audpakunn, nHrepdepeHuny 1 nossipu3aiuy CBeTa.

W3ydenue nonspusauuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH AUDIEKTPUKA.

M3yuenune nHreppepeHInn Ta3epPHOro U3JIYyYeHHUs Ha ABYX ILEX.

Habmoaenue aucnepcumn.

Habmonenue u uccnenoBanue aupakiiMOHHOTO CIEKTPa.

W3MepeHue JUTMHBI CBETOBOM BOJIHBI.

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

Pa3aen 6. OcHOBBI CieLAJIbLHOM TEOPHH OTHOCHTEJILHOCTH.

['paHuubl  NPUMEHUMOCTH  KJaccuuecko  mexanuku.  [locrynate
CreUUATIbHOW TEOPHH OTHOCHTEILHOCTH.

[IpoctpancTBenHO-BpemMeHHOM  uHTepBai. lIpeobpazoBanus  Jlopenua.
Ycnosue npuuMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEUICHHE
BPEMEHH M COKPALLEHUE JJIUHBI,

DHeprus ¥ UMNyJIbC PEIATUBUCTCKON YAaCTHLIBI.

CBs13b MacChl C SHEPrUeH U UMITYJILCOM PEJISITUBUCTCKON YaCTHLIBI. DHEPrus
MOKOS.



TexHuyeckue YCTPOHUCTBA M TEXHOJIOTHUYECKHE TIPOLIECCHI: CIMYTHUKOBbHIE
NPUEMHUKH, YCKOPHUTENH 3aPsIKEHHbBIX YaCTHIL.

YueHUUYECKHI IKCIEPUMEHT, JTJabopaTOpHbIE PadOThI, MPAKTUKYM.

OnpeneneHue HMMMyJAbCa W HHEPrUM  PEIATHBHCTCKMX yacTuil (1Mo
(dhororpadusM TPEKOB 3apsIKEHHBIX YACTHIL B MAarHUTHOM T10J1€).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHo-601H080I 0yaiu3m.

PaBHOBECHOE TEIUIOBOE M3JydyeHHe (M3llydeHHe abCOIIOTHO YEPHOro Tena).
3akoH cmemenus Buna. ['unoresa [1nanka o kBaHTax.

®oToHbl. DHEpPrus U ummnyJibe GoToHa.

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

JlaBnenne cBeTta (B YACTHOCTH, [aBJICHHE CBeTa HAa aOCOJIIOTHO
MOMJIOLIAKOIYI0 M a0COMIOTHO OTpakarollyrw noBepxHocTh). Onwiter [1. H.
JleGenena.

BonuoBsie cBoiicTBa yactuul. Bosubl ae bpoiins. [linuna BonuHel e bpois u
pa3mepsl  O0NacTH JIOKaNM3alMK  ABWOKYLIEHCA yactuusl. KopmnyckynspHo-
BOJIHOBO# ayanusM. [Iudpakims 3eKTPOHOB HAa KpUCTaLIax.

Creunduka n3mepenuii B Mukpomupe. COOTHOLICHHUS HEONpeaeEéHHOCTEH
['eiizenOepra.

TexHuueckre yCTpPOWCTBA M TEXHOJIOIMYECKHE TPOLECCHI: CIEKTPOMETP,
dorornemenT, ¢OTOAATYMK, TYHHEIBHBIM MMKPOCKON, CojJHeuHas Oarapes,
CBETOAMO/L.

Jemoncmpayuu.

®dotordpdexT Ha YyCTAHOBKE ¢ LIMHKOBOM TMJIACTHHOM.

Uccnenosanue 3akoHoB BHemHero Gorodrddexra.

UccnenoBanne  3aBUCHMOCTH  COMPOTHUBJCHUS  MOJYNPOBOAHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Garapest.

Yuenuueckuit 3xcnepumenm, 1abopamopnsie pabomesl, nPAKmuKym.

Hccnenosanue oropesucropa.

U3mepenue nocrosuuo# [Inanka Ha ocHoBe uccnenoBanus Gorodrddexra.

HccneaoBanue 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 NEpexoe aroma
C OJIHOTO YPOBHS SHEPTrUM Ha JAPYTOH.



Bunei cnexktpos. CnekTp ypoBHEH YHEPruu aroma BOAOPOIA.

CnonTaHHOE U BBIHYXKACHHOE U3ydyeHue csera. Jlazep.

TexHuueckue yCTpPOWCTBA M TEXHOJOTHMYECKHME TMPOLIECCHI: CHNEKTPaIbHBIH
aHaM3 (CMEeKTPOCKOI), j1a3ep, KBAHTOBBIH KOMIBIOTED.

emoncmpayuu.

Moens onbita Pesepdopaa.

Habmoienue nuHenyaThiX CleKTPOB.

YCTpoHCTBO M AEHCTBUE CYETYMKA HOHU3UPYIOILMX YACTHLI.

OnpezenieHue JUTMHBI BOJIHBI JIA3€PHOTO U3JTYYEHHS.

Yuenuueckuii 3xcnepumenm, 1abopamopusie pabomsl, nPaKmuKym.

HabmoaeHnue TMHEHYATOrO CeKTpa.

HccnenoBanue cnekrpa pa3pe’keHHOrO0 aTOMAapHOTO BOJOPOAA M U3MEPEHUE
nocTosiHHOM Pundepra.

Tema 3. Qu3zuka amomHo20 A0pa u I1emMeHmMAaAPHLIX Yacmuy,

Hyxknonnas moaens siapa [eisenOepra—MBanenko. 3apsan sapa. Maccosoe
4yucio sapa. M3ororsl.

PamroaktuBHOCTh. Ausiba-pacnan. DJNEKTPOHHBIH M MO3MTPOHHBIN Oera-
pacnaz. ['amma-u3znyueHue.

3aKOH PaJAMOAKTHUBHOrO pacrajaa. PaauoakTUBHBIE H30TONBI B MPHPOJE.
CaoiicTBa MOHM3MPYIOLIEro M3NyuyeHHus. BiMsHMe paJMOaKTUBHOCTU HA IKUBBIC
opranu3mbl. EcrectBenHbiii hoH u3nydenus. Jlosumerpus.

DOHeprus CBsi3M HYKJIOHOB B siipe. SlnepHsie cunbl. Jledexr maccol siapa.

SAnepubie peakuuu. Jlenenue u cuntes aaep. AnepHsie peaktopsl. [Ipobdaemsl
yNpaBIgeMOro TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCMEKTbl Pa3BUTHS
ANEPHOU YHEPTETUKH.

MeToabl perucTpaluu U UCCIASAOBAHUS HJIEMEHTAPHBIX YACTHII.

@OyHaaMeHTanbHble B3aUMOACHCTBUS. bapuoHbI, ME30HBI M JIENITOHBI.
[Ipencrasnenue o CranaapTHoi moaenu. KBapk-riir0ooHHas MOJENb aIpOHOB.

®uzuka 3a npeaesamu CranaaptHor mozaenu. Témuas marepusi U TEMHas
SHEPrus.

EnuHcerBo pusnyeckoit kapTUHbI MUpa.

TexHuueckne ycTpoiuCcTBa M TEXHOJOIMUYECKHUE MPOLIECCHI: JI03UMETP, KaMepa
Bunbcona, saepHbId peakTop, TEPMOSIACPHbIH peakTop, atomHas OomoOa,
MarHUTHO-PE30HAHCHAsA ToMorpadus.

Yuenuueckuii 3xcnepumenm, 1adbopamopusie padbomol, NPaKmuKym.

Uccnenosanue TpekoB yacTuil (o rotoBeiM otorpadusim).

HccnenoBanue painoakTUBHOTO (poHA ¢ MUCMONIb30BAHHEM JIO3UMETPA.

N3yuenue nornoueHus 0eTa-4acTii alFlOMUHUEM.

Pasnaen 8. DiiemeHTHI ACTPOHOMUH H ACTPOPHU3HKH.



Oransl pa3BuTHUs acTpoHOMUH. [IpukiagHoe U MUPOBO33PEHUYECKOE 3HAUECHUE
actpoHomMuu. [IpumMeHMMOCTH 3aKOHOB (PU3MKH Uit OOBACHEHHS TMPUPOIbI
KOCMHUYECKHUX O0BEKTOB.

Metoabl acTpoHOMHUECKHX HcchaeaoBaHuil. COBPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PaJMOTENIECKOIBI, BHeaTMOC(]epHas acCTPOHOMMUSI.

Bun 3Bé3aHoro Heba. Co3Besaus, sipKue 3BE3/bI, IJIAHETHI, WX BHUIMMOE
JIBUIKEHUE.

ConHeuHast cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sHeprum CoJiHLA U 3BE3/L.

3BE3/1b1, UX OCHOBHBIE XapPaKTEPUCTUKHU. [lnarpamMmma «cnekrpanbHbIi KJIace —
CBETUMOCTBY». 3BE3AbI TIABHOM MOCIEOOBATEIBHOCTUH. 3aBUCUMOCTH «Macca —
CBETUMOCTBHY» I 3BE3/1 IJIaBHOM MOCIEI0BATEILHOCTH. BHYTpeHHee CTpoeHHe
3B€31. COBpEMEHHbIE MPEACTABICHHUS O MPOUCXOMKACHUM U IBomouuu CoNHLA U
3BE3/1. DTarnbl JKU3HU 3BE3L.

Mneunsiii Iyt — Hama [Manakrtuka. Ilonoxxenue u auxenue ConHua B
["anaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapel. UEpHbIe ABIPHI B spax
rajJlakTHK.

Bcenennas. Paciuupenue Beenennoit. 3akon Xa606sa. Pazberanue rajgakTuk.
Teopus bonbioro B3peiBa. PeMKTOBOE H3ITyUEeHUE.

Macumrabnas crpykrypa Beenennoit. Meraranakruka.

Hepewiénupie npodaeMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HaGmonenus 3BE3aHOr0 HeGa HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUJIOKEHUN [UISI OMPEACTCHUS MOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO MaTy: OCHOBHbIE cO3Be3ausi CEBEpHOro Moaylapus U SpKue
3BE3/bI.

HabGmionenuss B Tteneckon JlyHbl, TUIaHET, TYMAHHOCTEH M 3BE3QHBIX
CKOTUICHUH.

Du3nyecKuil NPAKTHKYM.

Crioco6b1 u3mMepeHus (PU3NYECKUX BEJIMYMH C UCIOJB30BAHMEM AHAJIOTOBbIX
1 UHU(POBBIX U3MEPUTENIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AGCOJIIOTHBIE ¥ OTHOCHTEIIbHBIE MOTPEIIHOCTH M3MEPEHUH (PU3NUYECKUX BEIIMUUH.
Ouenka rpaHuil MOrpeIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MCCICAOBAHUN  3aBUCUMOCTEH
(u3MUeCKUX BEIMUYMH, TMPOBEPKA MPEAJTOKEHHBIX runore3 (Boidop u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfenax «YUECHHUYECKUH  HKCIEPUMEHT,
nabopaTopHbie paboThbl, MPAKTHKYM).

O600maroniee NOBTOpPEeHHUE.



O0006mmenue u cucTeMarusauus CoAepKaHus pa3aenoB Kypca «MexaHukay,
«MonekynsapHas uznka U TepMOAMHAMHUKA», «DnekTpoanHaMmukay, «Konebanus
¥ BOJIHBI), «OCHOBBI CHELHUAIBHOW TEOPHUM OTHOCUTENbHOCTHY, «KBaHTOBas
(usukay, «DIEMEHTH aCTPOHOMHUHU U aCTPOPHUIUKIY.

Pone (¢u3MkM W aCTPOHOMHUH B IKOHOMHMYECKOH, TEXHOJIOIMUYECKOM,
COLIMAJILHOM M ATHYECKOH cepax AesiTeIbHOCTH YeJI0BEKa, pojib U MeCTO (hU3MKH
¥ aCTPOHOMHUM B COBPEMEHHOM HaAy4YHOM KapTHUHE MUPA, 3HAUYECHUE ONKUCATEIILHOM,
CUCTEMATU3HMPYIOIEH, OOBIACHUTEJIBHOH M TPOTHOCTHYECKOM  (DyHKIMiA
(buznueckoit Teopun, posib (hU3NYECKOH TeOprH B (POPMUPOBAHUH MPEACTABICHHI
0 (pusnueckoi KapTHHE MUPA, MECTO (PU3UYECKOH KAapTHUHBI MUpPA B O0LIEM psLY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O PUPOJE.

MexnpeamMeTHbIe CBSI3H.

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

Medcnpeomemnsie nOHAMUA, C6A3AHHBIC C U3YUCHUEM MEMOO06 HAYYHO20
NO3HAHUA: sABIIEHWE, HAaydHbIH QakT, runore3a, (u3Mueckas BeIWYMHA, 3aKOH,
Teopus, HaOMIOJCHHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHUE,
MOrPELIHOCTH U3MEPEHUI, n3MepHUTeIbHbIe MPUOopsI, LMdpoBas tabopaTopus.

Mamemamuka: pelieHue CHUCTEMbl YPaBHEHHMH. TpPUrOHOMETPUUYECKUE
(byHKIMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOX/1€CTBO. BEKTOpbl M MX MPOEKIMK HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[TpousBoaHbie ieMeHTapHbIX (GyHkuMid. [IpusHaku moao0HMs TPEYroJbHUKOB,
OMNpeAeIeHUE TUIOIAAN IOCKUX (huryp u 00bEéMa Tel.

buonocusn: snextpuueckue ABICHUS B JKUBOM NPHUPOAE, KOeOATE/IbHBIC
NBWKEHUST B JKMBOM MPUPOJE, OKOJIOTHYECKUE PHUCKH TPU TMPOU3BOACTBE
IEKTPOIHEPTUU,  JIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOWIEH  Cpeasl,
yJIbTPa3ByKOBasi JIMarHOCTUKa B MEIMLMHE, ONTHYECKUE SBJICHHS B IKUBOM
NpUpoeE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAs CTPYKTYpa TBEPABIX
Tel, MeXaHu3Mbl 00pa3oBaHUsl KPUCTAJIMYECKOW PEIIETKHA, CHNEKTPaIbHbIN
aHaJIn3.

l'eocpacpua: wmarnuTHBIE MOMIOCA 3€MJIM, 3aJ€KH  MarHUTHBIX PYA,
(hoTochéMKa 3€MHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozua: TIPUMEHEHUE TOCTOSIHHBIX MATHUTOB, AJIEKTPOMArHUTOB,
dEKTpoABUrarenb Sko0u, reHeparop NmepemMeHHOr0 TOKa, UHAYKLMOHHAs Meub,
JIMHUM SJIEKTPONepeay, EKTPOABUraTelb, paaap, PaaAHONpPUEMHHUK, TEJIEBU30P,
aHtenHa, Ttenedon, CBY-neub, ynbTpasBykoBasi [IMArHOCTUKA B TEXHHKE,



MPOEKLMOHHBIHM annapar, BOJIOKOHHAs ONTHKA, COlHeuHas Oarapes, CryTHUKOBBIC
NPUEMHUKH, SIACPHASA YHEPTeTUKA U YKOJIOTHUECKHUE aCMEKThl €€ Pa3BUTHS.



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

JIMYHOCTHBIE PE3VJIBTATDI

JInuHOCTHBIE Ppe3yjabTaThl OCBOCHMS YyueOHOro mnpeamera «Duszuka»
JIOJIKHBI OTPaXaTh TOTOBHOCTH M CIMIOCOOHOCTH 00YUYAIOIIMXCSl PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHM TMMO3ULMEH JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX
OpPMEHTALIMM, TO3UTUBHBIX  BHYTPEHHUX  YOCXKACHUN, COOTBETCTBYIOLIMX
TPAAULIMOHHBIM LEHHOCTSAM POCCHHUCKOr0 OOIIEeCTBa, PACUIMPEHUE JKUZHEHHOTO
OnbITa ¥ ONbITA JACATEIBHOCTH B MPOLIECCE peaiu3alMi OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOM JICATEILHOCTH, B TOM YHCJIC B YACTH:

rpaKIaHCKOr0 BOCTIUTAHHUS:

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)K1aHCKOIo
ofmecTsa, ywyacTBOBaTh B camoOynpaBjieHMHM B 00pa3oBaTesIbHOM
OpraHU3aluu,

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

e TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON ACATETBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

e cOpMHPOBAHHOCTH POCCHUICKOMU rPak1aHCKOM UECHTUYHOCTH,
NaTpuoTU3MA,

e LIEHHOCTHOE OTHOILIEHUE K IOCYJAapCTBEHHBIM CHUMBOJIAM, AOCTHIKEHHUAM
POCCHUICKUX YUYEHBIX B 005acTH (PU3MKU M TEXHUKE.

AYXOBHO-HPABCTBEHHOI 0 BOCTIHTAHMSI:

e cOPMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO MOBEACHUS,

e CHOCOOHOCTH OLICHMBATH CUTYALMIO M MPUHUMATh OCO3HAHHBIC PEILLICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM
YUCJIC B ACATEIBHOCTH YUEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOIO OyyLLEero.

ICTETHYECKOr0 BOCTIUHTAHUS:

e OCTETHYECKOE OTHOLICHUWE K MHPY, BKIIOYasd SCTETUKY HAY4YHOro

TBOPYECTBA, MPUCYLIETro (PU3NYECKON HayKe.
TPYAOBOT0 BOCTIMTAHUS



MHTEPEC K pasauyHbIM cdepaM npodeccunoHanbHOM AeATEIbHOCTH, B TOM
YHCI€ CBS3aHHBIM C (U3MKOH M TEXHUKOH, YMEHHE COBEpLIATh
0CO3HaHHBIN BbIOOP Oyayiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHbIE
JKU3HEHHBIC TUIAHBI;

FOTOBHOCTb M CMOCOOHOCTH K 0OOpa3oBaHHIO M €aMOOOpPa30BaHHIO B
obsacti GU3MKK HA NPOTAIKEHUH BCEH JKU3HU.

IKOJOIrH4YEeCKOro BOCIMUuTaAHHUus:

c(hOPMHUPOBAHHOCTH KOJIOTHYECKONW KYJIbTYPBl, OCO3HAHME TIJI00aIbHOTO
XapakTepa dKOJIOruueckux npodsiem;

MJIAHUPOBAHUE M OCYLUECTBJICHUE [ACHCTBUM B OKPYKAIOWIEH cpeae Ha
OCHOBE 3HAHMS LICJIEN YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA,

paclIMpeHUe OMbIiTa ACATENIbHOCTH JKOJIOTHYECKOW HAMPaBJICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAHUI 110 (Pusmnke.

HEHHOCTH HAYYHOI'0 MO3HAHHUS

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3MUECKOM HAYKH;

OCO3HAHWE LEHHOCTH HAyYHOH JeATEIbHOCTH, I'OTOBHOCTH B IpoOLIECCe
u3yueHus: (PU3MKKU OCYLIECTBIATH TMPOEKTHYIO M HMCCIEA0BATEIBCKYIO
JESATEIbHOCTh MHAMBHIYAJIBHO U B IPYyIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

[To3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe /1eHCTBUS
ba3oBbie j1oruyeckue aeHcTBUs:

CaMOCTOATENIbHO  (hOPMYNHPOBATH M AKTYalIM3UPOBATh  NpodIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpenenaTh LeIH AEATeNIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JAOCTHIKEHUS,

BBISIBJIATD 3aKOHOMEPHOCTH M NPOTHBOPEYMS B paccMaTpUBAEMBIX
(pU3HYECKUX SABIICHUSX

pa3pabaTeiBaTh MJIaH PEUICHUs MPOOIEMbI ¢ YUETOM aHAIM3a MMEIOLIMXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAEATENLHOCTb, OLEHUBATh COOTBETCTBHUE
pe3y/bTAaTOB LEJISIM, OLIEHHUBATh PUCKH TIOCTIEACTBHM NEATETbHOCTH,
KOOPAMHUPOBATh M  BBITMOJIHATH PabOTy B  YCIOBHSAX PEaJbHOIO,
BUPTYAJIbHOIO ¥ KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHUS;

Pa3BHBaTh KPEATUBHOE MBIIIJICHUE MTPH PEILICHHH KU3HEHHBIX MPOOIIEM.

ba3oBbie uccienoBaresibCKue JIeHCTBUS :

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



BJIAAETh  HABbIKaMU  y4eOHO-MCCIIEIOBATEIbCKOW U MPOCKTHOM
AEATEbHOCTH B 001acTH (PU3MKH, CMOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY TIOMCKY METOIOB pelieHus 3aaady  (pusrueckoro
COAEPIKAHUS, MPUMEHEHUIO PA3TUYHBIX METO0B MO3HAHUSA,

BJIQ/IETh BHJAMM JEATEJIBHOCTA MO TMOJIYYEHUIO HOBOIO 3HAHHUA, €ro
MHTEpIIpETaluy, NPeoOPa3OBAHUIO U IPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX
CUTYyaUUsAX, B TOM YHUCIIE€ MPU CO3JaHUM y4eOHBIX NMPOEKTOB B 00sacTH
(buzuku;

BBISIBJISITD NPUYMHHO-CIICACTBEHHBIC CBA3M M aKTyallM3MpOBaTh 3ajady,
BBIABUraTh TUNOTE3y €€ peLIeHUs, HAXOAWUTh APryMEHTbl Uif
JI0OKA3aTeNbCTBA CBOMX YTBEPXKACHHWH, 33/1aBaTh MapamMeTpbl U KPUTEPUHU
peleHus;

AQHAJIM3UPOBATh TMOJYUYEHHbIE B XOJA€ PELICHHWS 3aJayd pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATH MX JIOCTOBEPHOCTH, MPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHUSAX;

cTaBuTh ¥ (OPMYJIMpPOBaTh COOCTBEHHbIC 3aJaud B 0OpazoBaTeIbHON
JESTEeNbHOCTH, B TOM YHUCIIC NPU U3YUCHUU (DUBUKH;

J1aBaTh OLICHKY HOBBIM CUTYaLMsAM, OLICHUBATh NMPUOOPETEHHBIN OIBIT;,
YMETh TMEPEHOCHTh 3HaHWUs 10 (PU3MKE B MPAKTHUYECKYIO 0O0JIacTh
KHU3HEAEATEITBHOCTH,

YMETb HHTETPUPOBATh 3HAHUs U3 PA3HbIX MPEAMETHBIX 001aCcTeH;
BbIJIBUTAaTh HOBBIC MJICH, MPEUIaraTh OPUTMHAIBHBIC MOAX0/Abl U PELUCHUS;
CTaBUTH NPOOJIEMBI U 3a/1a4H, J0IMYCKAKOLIUE alIbTCPHATUBHBIC PEILICHHMS.

PaGora ¢ undgopmaumeii:

BJIQ/IETh HABBIKAMHU MOJyuyeHHs: WH(pOpMauu (PU3HYECKOTO COAEPIKAHUS
M3 MCTOYHMKOB Pa3HBIX THUIOB, CAMOCTOSTENIBHO OCYILECTBIIATH MOUCK,
aHaJIM3, CUCTEMATU3ALMI0O M HHTEPIpeTaluio WH(POPMALUHK Pa3IMUHBIX
BH/1I0B U (hopM npecTaBieHus;

OLIEHUBATh JOCTOBEPHOCTH MH(pOpMaLHH;

UCIIOJIb30BAaTh CPeACTBa MH(MOPMALMOHHBIX M  KOMMYHWKALMOHHBIX
TEXHOJIOTMH B PEIIEHMH  KOTHUTUBHBIX, KOMMYHHMKATHBHBIX W
OpPraHu3alMOHHBIX 3a4au ¢ coOmojeHuemM TpeOOBaHU SProHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHEHBI, PECYpCOCOEPemKEHUsi, MPaBOBBIX H
TUYECKUX HOPM, HOPM WH(OPMALMOHHOM 0€30MacHOCTH;

CO3/aBaTh TEKCThl (PU3HYECKOTO COAEPIKAHMUSA B pas3auuHbIX (hopmarax ¢
yuéTOM Ha3HaYeHus HWHGOPMALMU M UEIEeBOH ayJAuTOPUH, BbIOMpas
ONTUMATBHYIO (JOPMY NMPEACTABICHUSA U BU3YAJTU3ALIHH.

KomMmyHHUKaTHBHBIE YHHUBEPCAIbHbIE yYe0OHbIe 1eiicTBHSI:



OCYILIECTBIATh OOLIEHHE HA ypokax (U3UKH U BO BHE-YPOUHOMH
NEATEIIbHOCTH,

pacno3HaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyallMH M CMAr4arb
KOH(JTHKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOYKY 3PEHHMs C UCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;,

NOHMMATh W MWCMOJB30BaTh  NPEUMYINECTBA  KOMAHJHOW M
MHUBU/1yalIbHON paboThI;

BbIOMpATh TEMATHKY W METO/bl COBMECTHBIX JCHCTBUU € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)A0Tr0 WieHa KOJIJIEKTUBA,

NPUHUMATh LIEIM  COBMECTHOM JACATENIbHOCTH, OPraHu30BbIBATH U
KOOPAMHUPOBATH JCHCTBUA MO €€ [JAOCTHIKEHMIO: COCTaB/IATH IUIaH
JNEHUCTBUM, pacnpeaessaTh POk ¢ yUuéTOM MHEHHUH yYaCTHUKOB, 00CYKaAaTh
pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJAJa M KaXKJOr0 y4yaCTHMKAa KOMaH/bl B
oOuMii pe3yabTaT no pa3paboTaHHbIM KPUTEPHSIM;

npejiaratbh HOBBIE IIPOEKTHI, OLEHHMBATh MJIEM C MO3MLMHA HOBU3HBI,
OPUTIMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATh MO3MTHUBHOE CTPATETMUECKOE IMOBEACHUE B PA3IUUYHBIX
CUTyauusX, MNPOABIATH  TBOPYECTBO M BooOpaxkeHue,  ObITh
UHULIMATUBHBIM.

PerysiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIe JelHCTBUS
Camoopranusanms:

CaMOCTOATEIbHO  OCYILECTB/IATh IMO3HABATEJIbHYIO NCATENBHOCTH B
obnactu (U3MKKM M ACTPOHOMMH, BBIABJIATH MPOONEMBbI, CTaBUTh W
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIbHO COCTABJIATH IJIAH PEUICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUIAH BBHITIOJIHEHUS MPAKTUYECKON paboThl ¢ y4€TOM MMEHOLIMXCA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M NPEANOUYTEHHUIA,

J1aBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacliMpATh  paMKM  yuyeOHOro mnpeaMera Ha  OCHOBE  JIMYHBIX
NPEANOYTEHUM,

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

OLICHUBATh MPUOOPETEHHDBIN OTBIT;

cnocoOcTBOBaTh (POPMHUPOBAHMIO M TPOSBICHUIO IPYAMLIMU B 001aCTH
(bm3uKK, MOCTOAHHO MOBBILIATH CBOM 00pPA30BATE/bHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAILHBIH HHTEJLIEKT:



J1aBaTh OLICHKY HOBbIM CHUTYaLMSIM, BHOCUTb KOPPEKTHBbBI B ACATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQ/IETh HABBIKAMHM  TO3HABATEJILHONH pedIeKCHMH KaK OCO3HAHHS
COBEPILIACMBIX ACHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHMM;

MCIOJIb30BaTh MPUEMBI peduieKCHH JUlsi OLEHKH CHUTyalluu, BbiOOpa
BEPHOI'O PEIICHHUS;

YMETh OLICHUBATh PUCKM M CBOECBPEMEHHO TNMPUHUMATh PELICHUS MO HX
CHUIKEHMIO;

NMPUHUMATh MOTHUBBI M APTrYMEHTHl APYTUX MNPU aHAJIM3€ pPe3yJIbTaTOB
JIeATEIbHOCTH,

NPUHUMATh ce0s1, MOHUMAasA CBOM HEIOCTATKU U AOCTOMHCTBA,

NPUHUMATh MOTHBBI M APrYMEHTHI APYTUX MPH aHAJIU3€ pe3yJIbTaTOB
JIeSITeJIBHOCTH,

NpU3HaBaTh CBOE MPABO M MPABO APYTrUX HA OIIMOKH.

B npouecce AOCTHIKEHHMS! JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl 110
(usuke 1 ypoBHA cpeaHero obOumiero oOpaszoBaHMs |y  0Oydarommxcs

COBEPLICHCTBYETCS SMOLIMOHATIbHBIH MHTEJUIEKT, MpeAnoaraoumii
c(hOpPMHUPOBAHHOCTD:
e CaMOCO3HAHHWA,  BKJIOYAIOLIEr0  CHOCOOHOCTH  TMOHMMAaTrh  CBOE

IMOLIMOHAIIBHOE COCTOSHHUE, BUJIETh HANPABJICHUS Pa3BUTUS COOCTBEHHOM
IMOLMOHANBLHOU ceprl, ObITh YBEPEHHBIM B cebe;

CaMOPEryJIupOBaHus, BKJIKOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIMOCOOHOCTb aJaNTUPOBATHCS K
YMOLMOHAJIBHBIM U3MEHEHUAM MU NPOSBIATH TMOKOCTb, OBITb OTKPBITHIM
HOBOMY;,

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

IMMATHM, BKIIOYAIOIIEH CHOCOOHOCTH MOHMMATh  SMOLMOHAIBHOE
COCTOSIHUE JPYIuMX, YYWUTHIBATh €ro TMpU OCYILECTBICHUU OOIICHUA,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO,

COLMAJIBHBIX ~ HABBIKOB, BK/IIOYAIOIIMX  CMOCOOHOCTH  BBICTPAMBATH
OTHOLLEHUS C JAPYTUMH JIHOAbMH, 3a00THTHCA, NPOSBIATH HHTEPEC U
paspemarb KOH(PIUKTHIL.

[TPEAMETHBIE PE3YJIbTATbI



K konuy oOyuenuss B I0 kaacce mpeaMeTHbie pe3ysbTaTbl Ha YriayOaéHHOM
YPOBHE JOJDKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHHUI:

MOHUMATh PoJib  (U3MKKM B  SKOHOMMUECKOH, TEXHOJIOHUECKOM,
9KOJIOTHYECKOM, COUMAJIbHOM W ATHYECKOW cdepax aeATeIbHOCTH
yesoBeKa, posiib U MecTO (PU3UKH B COBPEMEHHON HAayuyHOM KapTHHE MUpa,
3HAQUYEHHUE OIUCATEIIbHOM, CHUCTEMAaTU3UPYIOLLECH, OOBACHUTEILHOW W
NPOrHOCTHYECKONW  (pyHKIMM  (U3MUYECKOW TEOpMM —  MEXaHHKH,
MOJICKYJIAPHOW (DU3MKK M TEPMOIMHAMMKH, POJib (PU3UYECKOW TEOpUH B
(hopMupoBaHKHM NpeCTaBICHUH 0 PU3NUECKON KapTHHE MUPA;

pa3nuyaTth YCJIOBUS TMPUMEHHUMOCTH MOJENeH (U3MUECKuX Tel u
NPOLECCOB (ABJEHUI): WHEpLUHAIbHAs CHCTeMa OTCuYéTa, abCOMOTHO
TBEPAOE TENO, MaTepualibHasd TOYKA, PABHOYCKOPEHHOE [BUIKEHUE,
cBoOomHOEe maaeHue, abCOmMOTHO ynpyras aedopmanus, adCOTIOTHO
ynpyroe u abCcomOTHO HEYNPYroe CTOJIKHOBEHUS, MOJICIIU ra3a, KHUAKOCTH
¥ TBEPAOro (KpPUCTATMYECKOT0) TeJa, UealbHbIi ra3, TOUCYHbINH 3apsij,
OJIHOPOAHOE JICKTPHUYECKOE 110JIE;

pasiMuaTth YyCJIOBHS (rpaHuibl, 00JACTH) NMPUMEHHMOCTH (PHU3UYECKHX
3aKOHOB, MOHMMAaTh BCEOOIIMMA Xapakrep (PyHIaMEHTaJIbHBIX 3aKOHOB M
OrPaHUYEHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

AQHANM3UPOBaTh MU OOBACHATH MEXAHMYECKHE TMPOLIECChl M SABJICHUSA,
MCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHUS U 3aKOHbI MEXAaHUKH (OTHOCHTEIIbHOCTh
MEXaHUYECKOro JBHIKEHHS, (OPMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOTO
JBW)KEHMS, npeoOpasoBaHusa [anwies Uisi CKOPOCTH M MEPEeMEIICHUs,
3aKOHbl HbIOTOHA, TPUHUMII ~ OTHOCUTEIBLHOCTH [‘anmunes, 3akoH
BCEMUPHOTO TATOTEHUSA, 3aKOHbI COXPAHEHUS MUMITYJIbCAa U MEXaHUYECKOU
YHEPruM, CBA3b PabOThl CHJIbI C M3MEHEHHUEM MEXAHMUECKOW SHEPruH,
yCIOBHSL PABHOBECHUss TBEPAOrO Tena), MNpPU ITOM  HCMOIL30BATh
MaTeMaTH4eCcKoe BbIPAKEHHE 3aKOHOB, yKa3bIBaTh yCIIOBHS
MPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: NpeoOpaszoBanuii ["anunes, BToporo
U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpPaHEHUs UMITyJbCa |
MEXaHUYECKON SHEPruu, 3aKOHAa BCEMUPHOTO TATOTCHUS,

AQHAJIM3UPOBATH U OOBSCHATH TEIUIOBBIC MPOLIECCHl U SBJICHUSI, UCIIOJIb3Y S
ocHoubie mnonoxkenuss MKT wu 3akoHBI MOJEKYyIApHOH (PU3MKH U
TEPMOAMHAMHMKUA (CBA3b JAaBJICHUA WACATBHOrO Tra3a CO CpeaHe
KUHETHUYECKOW HHEPrueil TEIIOBOrO [ABHIKCHUS W KOHLICHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIMEPATypbl BEILIECTBA CO CPEAHEH KHUHETHYECKOMN
YHEPrueH TEMIOBOTrO ABUIKEHUS €r0 YaCcTHII, CBSI3b JABJICHUS UACATBHOIO
raza ¢ KOHUEHTpaUMEH MOJIEKYJ] M €ro TemIliepaTypoi, YpaBHEHHUE
MenneneeBa—Knaneiipona, mnepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMS] YHEPrUM B TEIUIOBBIX MPOLECCAX), MPU HTOM HCIOIb30BATh
MaTeMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
NPUMEHUMOCTU ypaBHeHus: Menaeneesa—Knaneipona;

AQHANTU3UPOBATh U  OOBACHATH IJCKTPUUECKHE SABJICHUSA, MCMOb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBl JICKTPOJAMHAMMKHU (3aKOH COXPaHEHWUs
HJIEKTPUUYECKOrO 3apsja, 3aKOH Kynona, MOTEHLMUAJILHOCTh
3JIEKTPOCTATHYECKOrO [0Js, NPUHLMII CYNEPHO3ULIUM  IEKTPUYECKHX
MoJIeH, NPU 3TOM YyKas3blBass YCJIOBUs NPUMEHMMOCTH 3akoHa KyioHa, a
TaK)KE MPAKTUYECKH BaKHbIC COOTHOLUEHMSA: 3akOHbl Oma Ui ydacTka
UeMU W A0 3aMKHYTOM 37eKTpuueckoi uenu, 3akoH Jxoynsa-Jlenua,
npasuia Kupxroda, 3akonsl Gapaaes a1 MeKTPOIN3a);

OMUCHIBATH (PU3UUECKHE MPOLECCHl M SBJICHUA, HMCMOIb3YS BEIUYMHBI:
NEPEMELLIEHUE, CKOPOCTb, YCKOPEHUE, UMMYJIbC TE€JIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbl, JaBJICHHE, TMOTCHIMAJbHAs SHEPrus, KUHETHYECKas
JHEPrus, MEexXaHuuyeckas 3Heprus, padora Cuiibl, LEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YNPYrOCTH, CHUJlAa TPEHMS, MOLIHOCTD,
SHEPrus B3aUMOJCHCTBUA Tena ¢ 3eMnéil BOIM3M €€ NOBEPXHOCTH,
Heprusi ynpyroi gedopMauMM NPYKHUHBI, KOJMYECTBO TEIIOTHI,
abconmoTHas Temrneparypa Tena, pabora B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEPrusi MACANBHOrO0 OJHOATOMHOrO rasa, padoTra HAeanbHOrO rasa,
OTHOCUTENbHAS BIAKHOCTH BO3ayxa, KIIJ[ wuaeansHOro TtemnoBoro
JBUTATENS, IEKTPUUYECKOE MOJEe, HANMPSHKEHHOCTh YIEKTPUUECKOTO TMOJs,
HANpsHKEHHOCTh TIOJISE TOYEYHOTrO 3apsja WM 3apsyKeHHOro 11apa B
BAKyyME€ M B JUIICKTPUKE, MOTEHLMAT IICKTPOCTATUYECKOrO TMOJs,
pasHOCTb  MOTEHLMAJIOB,  JJEKTPOABHXKYLIas  CHJIa, CHlIa  TOKa,
HANpPsUKEHWE, MOLLHOCTh TOKa, JJIEKTpUuYecKass EMKOCTh TJIOCKOTO
KOHAEHCATOpa, CONPOTUBIEHUE YYaCcTKa LENH C MOCIEAOBATEIBHBIM U
napayiesibHbIM COCJIMHEHUEM PE3UCTOPOB, SHEPIUs AEKTPUUECKOTO MO
KOH/IEHCaTOpa;

OOBACHATH,  OCOOEHHOCTH  NpOTeKaHWs  (DU3MUYECKUX  SIBIICHWIA:
MEXaHMYECKOE [BWIKEHHWE, TEIJIOBOEC JIBMIKEHHME YaCTHIl BEILECTBa,
TEIJIOBOE PaBHOBecHE, OpPOYHOBCKOE JABMiKeHHE, audy3us, ucrnapeHue,
KUMEHUE U KOHACHCALUS, TUIABJICHUE U KPUCTAJUTN3ALIHS, HATPABICHHOCTh
TEIJIONEPEeaauH, NIEKTPHU3ALUsA Tell, SKBUIIOTEHIMAIBHOCT MOBEPXHOCTH
3apsKEHHOTO TTPOBOAHMKA;

NPOBOJIUThH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UYECKOM BEJIMUUHBI OT
JPyro ¢  HMCMHOJIb30BAHUEM  MPSAMBIX  U3MEPEHHH, TMPpU  HTOM
KOHCTPYMPOBaTh YCTAHOBKY, (HMKCHPOBATh Pe3yJbTaThl IOJYYCHHOM
3aBUCUMOCTH (HU3MYECKMX BEIMYMH B BHUAEC TpadukoB C YYETOM



aOCOMIOTHBIX MOTPEIIHOCTEH U3MEPEHUN, 1eIaTh BBIBOAbI MO PE3yJibTaTaM
UCCIEA0BAHUSA,

MPOBOJUTh KOCBEHHBIC H3MEPEHHS (PU3MYECKUX BEIUYHMH, MPH ITOM
BbIOMpPATh ONTUMAJIbHBIM METOA W3MEPEHUs, OLECHUBATH a0COMIOTHBIE W
OTHOCHUTEJIbHBIC MOrPELIHOCTH MPAMBIX U KOCBEHHbBIX H3MEPECHHH;
MPOBOJIUTH OMNBITHI M0 MPOBEPKE MPEIAI0KECHHONW TMIOTE3bI: MIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIYYEHHBIE PE3YJIbTaThl M J€JaTh BBIBOJ O CTATyCe IPEUIOKEHHOM
IUIMOTE3bI;

cobmoaars npaBuia 0€30MacHOrO Tpy/Ja MpU NPOBEACHUM MCCIICIOBAHUN
B paMkax ydeOHOro OHKCIEePpUMEHTa, NpPaKTUKymMa H  ydeOHO-
UCCNIE0BATENBCKOM W TPOCKTHOM [EATEIbHOCTH € MCMHOJb30BAHUEM
M3MEPUTEIbHBIX YCTPOUCTB U 1aD0paTOpHOTO 000PYI0BAHHUS,

pewarb pacy€THbIC 3ajJayd € SABHO 3a/laHHOM M HESABHO 3a/laHHOM
(pu3MuecKoil MOJEIbIO: Ha OCHOBAaHWM aHalW3a YCIOBHS OOOCHOBBIBATH
BbIOOp (pu3MUECKOM Mojenu, OTBevaroleid TpeOGoBaHWsAM  3aJauH,
NPUMEHATh  (OpMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
(buzrueckux TEOPUH TPHU MCIOJIB30BAHUM MaTEMAaTHMYECKUMX METOJI0B
peleHus 3a/1a4, MPOBOANThL PACYEThl HA OCHOBAHUU MMEIOILIMXCS JaHHBIX,
AQHANM3UPOBATh PE3yJIbTaThl M KOPPEKTHPOBATh METO/Abl PELICHUsA ¢
YU4€TOM MOJYYECHHBIX PE3YJIbTATOB;

peliarh KayeCTBEHHbIC 3ajaud, TPeOylolue NPUMEHEHUs 3HAHMH W3
pa3HBIX pa3jesioB Kypca GU3MKH, a TAaK)Ke WHTErpallii 3HaHUH M3 JAPYruX
NPEAMETOB E€CTECTBEHHO-HAyUYHOr0 LIMKJIA: BbICTPAUBATh JIOTUYECKYIO
LEMOYKY PACCYKACHUU C OMOPON HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (PU3NYECKHE SIBIICHUS,

MCMOJb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBACHEHHA OCHOBHBIX
NPUHLMIOB paboThl U3MEPHUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
M TEXHOJOTMUYECKUX MPOLIECCOB;

NPUBOAUTE TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(bu3MKOB B pa3BUTHE HAYKH, B OOBSACHEHHME IMPOLIECCOB OKPYIKAKOLIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

AQHAJIM3UPOBATh M OLICHUBATH MOCACACTBUA OBITOBON M MPOU3BOACTBEHHON
NEATEIbHOCTH 4YEJIOBEKAa, CBA3aHHOW ¢ (DU3MUECKUMH TPOLECCaMH, C
MO3ULIMH YKOJTOTHUECKON 0€30MacCHOCTH, MPEACTABICHUHN O PALMOHAIIBHOM
NPUPOIONOJIB30BAHUM, @ TAKKE PA3yMHOM MCHOJIb30BAHUM AOCTHIKCHUMN
HAYKM W TEXHOJOTMW Ui JaJbHEHIIEr0 Pa3BUTHUSA YEIOBEUYECKOIO
oO1ecrna;



MPUMEHATH pa3iuuyHbie crnocoOsl paboTel ¢ uHpopmauuen (usuueckoro
COIEP)KaHUs C HMCIMOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMALIMOHHBIX
TEXHOJIOTHH, MPH TOM HCMHOJIb30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE
TEXHOJIOTUM JUISl TIOMCKA, MepepabOTKH W TPEabsABACHUS Y4eOHOW u
HAYUYHO-TONYJIApHON MH(POPMALIMK, CTPYKTYPHUPOBAHUS U MHTEPIPETALUU
WH(OPMALIMKM, TOJYYEHHOW M3 Pa3jIMuHbIX HMCTOYHMKOB, KPHUTHUYECKH
aHAJIM3MPOBaTh  Mojy4aemMyro  MHpoOpMalMiO M OUEHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(DOpMALIMK;

TIPOSABIIATD OpraHU3aLMOHHBIE u MO3HABATEIbHbBIE yMEHHS
CaMOCTOATEJILHOTO  MPUOOPETeHMs  HOBBIX 3HAHMW B MpoLecce
BBITIOJTHEHUSA MPOCKTHBIX U yueOHO-UCCIEN0BATEILCKUX padoT;

pabdoTaTh B TpYyINNe C HCMOJHEHHUEM Pa3IMUYHBIX COLMAJIBHBIX POJICH,
TUIaHUPOBATh PadOTy IPYINbI, PALMOHAIBHO PACHPEACIATh ACATEIBHOCTh
B HECTAHAAPTHBIX CUTyalUAX, aJICKBAaTHO OLICHWUBATh BKJIAJ KaXKJ0r0 M3
YYACTHUKOB IPYINIbl B PELICHUE PaCCMATPUBAEMO NPOOIEMBbI;

NPOSIBIIATE MOTHBALMIO K Oyayiueit npohecCoHalbHON AeATeIbHOCTH 110
CrieLMaIbHOCTAM (PU3UKO-TEXHHYECKOro mpoduis.

K koHiy oOyuenuss B Il Kaacce npeaMeTHbie pe3yJibTaThl Ha yriyoa&éHHOM
YPOBHE JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOIMXCSl YMEHHIA:

NMOHMMATh poJib (U3UKK B IKOHOMHYECKOM, TEXHOJOTMYECKOM,
COLIMAJIBHOM M ITHYECKOH cepax ACATEILHOCTH YeJIOBEKa, POJib B MECTO
(bu3MKKM B COBPEMEHHOH HAy4HOW KapTHHE MHpA, POJib ACTPOHOMHH B
NPAKTHYECKOW  ACATEIbHOCTA UeIOBEKAa W JaJbHEHIIEM  HAy4HO-
TEXHHUYECKOM PAa3BUTHHU, 3HAYEHUE OMUCATEIIbHOM, CHCTEMATU3UPYIOLLECH,
OOBSCHUTENILHOM M TNMPOrHOCTUYECKOH (DYHKUMH (PU3NYECKOW TEOpHH —
3JIEKTPOJAMHAMHUKH, CIEUMAJIBHONW TEOPUH OTHOCHUTEJIbHOCTH, KBAaHTOBOM
¢dusukm, pons usnueckoit Teopur B (HOPMUPOBAHMHM TPEICTABICHUNA O
(buzuueckoit kapTuHe MUpa, MecTO (PU3NUYECKONW KapTHHBI MUpA B 00IIeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MPUPOAE;
pa3uuarth yYCIOBHS TPUMEHMMOCTH Mojaeneid (U3HUEeCKHMX Tel |
MPOLIECCOB  (SABJCHUI): OJHOPOAHOE AEKTPHUUYECKOE W  OJHOPOJAHOE
MAarHuTHOE MOJisd, rapMOHUYECKUE KOojeOaHus, MaTeMaTHYECKUM MasSTHUK,
UCAIbHbIA TPYKUHHBIM MasITHUK, FTAPMOHUUYECKHE BOJIHBI, HACATbHbIN
KosiebaTebHbI 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;



AQHAIM3UPOBATh U OOBACHATH EKTPOMATHUTHBIE TPOLECCHl U ABJICHHUS,
MCTOJIb3Ysd OCHOBHBIE TOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMHUKA U
CeUMaIbHOM  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUSA
IEKTPUUECKOTO  3apsiaa, cuina Awmnepa, cuna JlopeHuma, 3akoH
JIEKTPOMArHMTHOM  MHAYKUMM, npaBwio Jlenua, cBazp  DJIC
CAMOMHAYKLIMM B JJIEMEHTE JJICKTPUYECKOM LENU €O CKOPOCTHIO
M3MEHEHHMs  CWJIbl  TOKa,  MOCTYJaThl  CHELMAJIBbHOM  TEOpUH
OTHOCHUTEJIBHOCTH DHHILITEHHA);

aQHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOLIECCHI U SABJICHUS, UCTOJIb3YA
NOJIOKEHUST  KBAHTOBOM  (pusuku  (ypaBHeHMe  DHHIUTEHHA  AA
dotorddexra, mnepBbii U  BTOpoM moctynarsl  bopa, npuHUMI
COOTHOLIEHUsT HeonpeaenéHHocren ['elizendepra, 3aKOHbI COXPaHEHHUS
3apsAI0BOTO U MACCOBOTO YMCET U YHEPTUU B SIICPHBIX PEAKIMIX, 3aKOH
PaaMoOaKTHBHOIO Pacriajia);

ONMUCHIBaTh (PU3MUECKUE TPOLECCHl W SIBJICHHUS, WCIONb3Yys BEJIMYHHBI:
HaNpPsHKEHHOCTD JIEKTPUYECKOro MOJIst, MOTEHIMAN 3JIEKTPOCTaTHUYECKOro
NoJis, PasHOCTb MMOTEHUMAIOB, ASJIEKTPOABMKYILASA CHIAa, MHIYKUUsA
MarHUTHOTO MOJIs, MarHUTHBIA MOTOK, Cuia AMIrepa, MHIYKTUBHOCTb,
SJIEKTPOABHIKYILAS CHJIa CAMOMHAYKIMH, SHEPrusi MArHUTHOIO IOJis
NMPOBOJAHMKA C TOKOM, PEJISTUBUCTCKMA MMMYJIbC, TOJIHAs SHEPrus,
SHEPrus TNOKOs CBOOOJHOM 4YacTULBI, SHEPrus W MMIYJIbC (HOTOHA,
MacCOBO€ YHMCJIO W 3apsjl Apa, SHEPrUs CBS3M 5/1pa;

OOBACHATH ~ OCOOEHHOCTH  NPOTeKaHWs  (PU3MUYECKUX  SBIICHHIA:
SIEKTPOMArHUTHAs MHAYKLUA, CAMOUHAYKIIHS, PE30HAHC, MHTEP(PEPEHLIUs
BOJIH, Jau(pakuusa, [AUCMEPCHs, TMOJHOEC BHYTPEHHEE OTPAKECHHE,
(dortosnexrpuueckuii dhdext (dororddexr), ampda- u Oera-pacnambl
ANep, TaMMa-u3IydeHue saep, (PU3MUECKUe NPUHLMIMBI CIEKTPATBHOIO
aHanm3a u paboTsl nasepa;

ONMpeaensaTh HANpaBJICHUE MHAYKUMM MarHUTHOIO TMOJIs NMPOBOAHMKA C
TOKOM, CHJibl AMriepa u cuiibl JlopeHua;

CTPOUTH M300pakeHue, CO3/1aBaeMOoe MJIOCKUM 3€PKaJIoM, TOHKOH JIMH30M,
M PacCUMTHIBATh €r0 XapaKTePUCTHKH,

NPUMEHATh OCHOBOIOJIAralOIIMe ACTPOHOMMUUECKHE TMOHATHUS, TEOPUU HU
3aKOHBl U1 aHanu3a M OOBbACHeHHA (PUBMYECKHUX  TMPOLIECCOB,
NPOUCXOJAILMX B 3BE34aX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTUUECKON
cpene; ABMKEeHUsT HeOSCHBIX TEJI, IBOIIOLMHU 3BE31 U BeeneHHoM;
NPOBOJUTh HMCCJICIOBAHUE 3aBHUCUMOCTEH (DU3MYECKHUX BEJIMYMH C
MCIIOJIb30BAHMEM MPAMbBIX HM3MEPEHUH, MNPU STOM KOHCTPYMPOBATH
YCTaHOBKY, (pUKCHpOBaTH pe3ysibTaThl  IOJyYEHHOW  3aBUCHMOCTH



(usuueckux BenMuMH B BUAE TpadUKOB C  Y4€TOM aOCOMIOTHBIX
MOTPEIIHOCTE  M3MEpPeHW#, JejaTh  BBIBOJABI 1O  pe3yJibTaraM
MCCJICI0BAHUA,

NPOBOJMUTh KOCBEHHBbIC M3MEpPEHUs (U3HUECKUX BEJIMYWH, TPU HTOM
BbIOMpATh ONTHUMAJIbHBIM METOI M3MEPEHMs, OLEHMBATh AOCOJIOTHBIE W
OTHOCHTEJIBHBIE MOTPELIHOCTH MPAMbBIX U KOCBEHHBIX H3MEPEHHUI;,
NPOBOAMTH OMNBITHI MO MPOBEPKE MPEUIOKEHHONW TMIOTE3bl: TUIAHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCNEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYEHHbIC PE3YyJIbTaThl W JENlaTh BHIBOJ O CTATyCE NPETOKEHHOM
TUMOTE3bI;

OMUCHIBATH METObI MOJYYEHUS HAYUHbIX aCTPOHOMHUUYECKUX 3HAHUMA,
cobnoaath npaBuiia 0€30MacHOro Tpy/aa Mpu NPOBEACHUM UCCIICIOBAHUN
B paMKax y4yeOHOro 9KCNepUMeHTa, TMpakTUKyma U  y4deOHO-
MCCJIEI0BATEIbCKOH M TIPOEKTHOM JEATEJIBHOCTH € HCIOJIb30BAaHUEM
U3MEPHUTEIIBHBIX YCTPOMCTB U J1a00paTopHOro 000py10BaHus;

pewiarh pacyérHble 3ajJa4d C SBHO 3aJaHHOM M HESABHO 3aJaHHOM
(uzMuecKkoi MOIENbI0: Ha OCHOBAHMM aHalM3a YCJIOBHUA BbIOMpATh
(usnueckue Mojenu, OTBevarolMe TpeOoBaHWAM 3aJa4yH, TNPUMEHATH
(bopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3UYECKUX TEOPUi
NPy MCMNOJB30BAHUM MATEMAaTUYECKMX METOJOB PEIIeHWs  3ajady,
MPOBOAMTH PAacYEThl HA OCHOBAHWHM MMEIOLLMXCS JIaHHbBIX, aHAJIM3UPOBAThH
pPe3ysabTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOTYUYEHHBIX
pe3yJIbTaTOB;

pemath KaueCTBEHHBbIC 3a/Jaud, TPeOylollue NPUMEHEHUs 3HAHWK U3
pa3HBIX pa3fenoB Kypca (PU3UKH, a TAKXKE WHTETPALIMK 3HAHUN U3 APYTHX
NPEeIMETOB E€CTECTBEHHO-HAYYHOTO LMKJIA: BBICTPAMBATHL JIOTUYECKYIO
LEMOYKY PACCYKAECHUN C OMOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3HUecKue SIBJICHUS,

MCIOJIb30BaTh TEOPETHYECKUE 3HAHMUA Uil  OOBIACHEHHMS OCHOBHBIX
NPUHLIMIIOB PaboThl U3MEPHUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
M TEXHOJIOrMUYECKHUX IMPOLIECCOB;

NPUBOJAUTE TIPUMEPHI BKJaJa POCCUUCKUX MW 3apyOCKHBIX YUEHBIX-
(pM3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYIKAIOLIETO
MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

AQHAJIM3UPOBATH U OLIEHUBAThH MOCACACTBHSA OBITOBOW U MPOU3BOJACTBEHHOM
ACSATEIbHOCTH 4YE/IOBEKAa, CBSA3aHHOM ¢ (PU3MUECKMMHM mpoLEeccamu, ¢
MO3ULUHI IKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAHOHAIBHOM
NPUPOIONOJIB30BAHUM, A TAKKE Pa3yMHOM MCIIOJIb30BAHUM JAOCTHIKCHUM



HAyKM W TEXHOJIOTMH Ui JajJbHEHIIEro pasBUTUA YEIOBEYECKOIO
o0mmecTna;

MPUMEHATH pa3inuHble CcrocoObl padoTsel ¢ uH(popmauuen Qusnueckoro
COJIEpKaHUsi C HCIMOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTHH, TPU ITOM HCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMALMOHHBIC
TEXHOJIOTMM JUIsl TIOMCKa, NepepaboTKH M MpeabsBiIeHUs Y4eOHOW u
HAYYHO-NONMYJISIPHONW MH(OPMALMK, CTPYKTYPUPOBAHUS M MHTEPIPETALUH
MHGOPMAIIMK, TIONYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECKH
aHAJIM3MpPOBaTh  Mojy4yaemyr  MHpOpMalMIO M OLEHWBATh €€
JOCTOBEPHOCTh KAaK HA OCHOBE MMEIOIIMXCA 3HAHWM, TaK U HA OCHOBE
aHaJIM3a UCTOUHHUKA HH(POPMALIMH;

MPOSBJIATH OpraHu3alHOHHBIC H NO3HaBaTEIbHbIC YMEHHUS
CaMOCTOATEJILHOTO  MPUOOPETEeHUsT HOBBIX 3HAHUW B TpoLecce
BBITTOJTHEHUS TPOCKTHBIX M yueOHO-HCCIe0BATEIbCKUX padoT;

paboraTe B Tpynne ¢ MCIMOJTHEHUEM Pa3IMuHbIX COLMAJIBHBIX POJICH,
TJIAaHUPOBATh PAbOTy IPYIIbI, PALMOHAIBHO PacHpeiessTh ACSATEIbHOCTh
B HECTaHJAAPTHBIX CHTYyaUMsX, aJ€KBATHO OLICHWBATh BKJIAJl KaXJOro w3
YYaCTHUKOB IPYMIibl B PELICHHE paccMaTpruBaeMoii npodsiemsl;

MPOSIBJISITH MOTUBALIMIO K Oyayiien npodeCCHOHANBHON AESITEIbHOCTH 110
CHEUUANBHOCTAM (PU3MKO-TEXHUYECKOTO MPOQHIIs.



TEMATHYECKOE IVIAHUPOBAHUE

10 KVIACC
Kosanyecrso yacos DJIeKTPOHHbIE
Ne HaumeHoBanHe pa3iesioB H TemM (undposbie)
Konrpoabnsbie | Tlpakrnuyeckue
n/n NporpamMmmbi Bcero o0pasoBaTe/ibHbIe
padoThI padoThI
pecypchbi

Pasaen 1. HAYUHBII METO/I IIO3HAHUSI ITIPUPO/IbI
1.1 Hayumblit MeTO MO3HAHUS MTPUPOIbI 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 TENA 5 1 1 Yaklass.ru
24 3aKOHbI COXpaHEHUS] B MEXaHHKe 10 1 1 Yaklass.ru

Hroro no pazneny 35

Paspen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
&1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKOIH TEOpUH 15 1 1 Yaklass.ru
3.2 Tepmoaunamuka. Tennosbie MalIMHbI 20 1 1 Yaklass.ru
33 ArperaTHble COCTOsIHUS BelecTBa. Pazosbie 14 i 0 Vildbsarn

nepexo/ibl

Hroro no pasueny 49

Paznen 4. DJIEKTPOIMUHAMHUKA
4.1 DAEKTPUUECKOe MoJie 24 | 1 Yaklass.ru
4.2 IToCTOSIHHBII IEKTPUYECKUI TOK 24 1 1 Yaklass.ru




4.3 Toxu B pasnu4HbIX cpenax 6 1 Yaklass.ru
Hroro no pasneny 54
Pasgen 5. ®USHYECKHI IPAKTUKYM

5 Du3nyeckuii NPaKTHKyM 16 16 Yaklass.ru
Hroro no pasneny 16
PesepsHoe Bpems 10 Yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

25




11 KIIACC

KoauuecTso yacos DNIeKTPOHHDbIE
HaumenoBanue pasaeno e 0OBbI€
Ne n/n S Konrpoabubie | IIpakTnueckue (E@ponLie)
NporpaMmbi Bcero ofpa3oBaTebHbIe
padoThI padoTel
pecypchi
Pazpen 1. DJIEKTPOIMHAMHUKA
1.1 MaruutHoe nose 14 1 1 Yaklass.ru
1.2 DNEeKTPOMarHUTHAsE MHTy KLU 13 1 1 Yaklass.ru
Hroro no pasaeny 27
Pasnen 2. KOJIEBAHHUSA U BOJIHBI
2.1 Mexanunyeckue konedaHust 10 1 | Yaklass.ru
2.2 DeKTpOMarHuTHbIE KosiebaHus 15 1 1 Yaklass.ru
2.3 MexaHnueckue u 3ne1crpomammﬂble 10 1 1 Yaklass.ru
BOJIHbI
24 Ontuka 25 1 0 Yaklass.ru
Hroro no pasneny 60
Pazaen 3. OCHOBBI CIIEHMAJBHOM TEOPHH OTHOCHUTEJIBHOCTH
< | OcHogbl CTO 5 1 0
Hroro no pasneny 5
Pasnen 4. KBAHTOBAS ®U3HKA
4.1 KopnyckyasipHo-BOIHOBOI Ayanu3m 15 1 0 Yaklass.ru
4.2 ®duszuka atoma 5 | 0 Yaklass.ru
43 Du3nKa aTOMHOTO 51/1pa U 3JIEMEHTaPHBIX 5 1 0 Yiliaseam

YaCTHILL




Hroro no paspeny

25

Pa3pen 5. DJIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHN

5.1 DJieMeHTbl aCTPOHOMHH U acTPO(U3UKH 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 IOBTOPEHHUE
Cucremaruzauns 1 06o0uenne
71 MPEaMETHOrO COIIep)KaHHfl M OMbITa 15 0 0 R
AeATEeIbHOCTH, MPUOOPETEHHOTO NpH
u3y4yeHun kypca pusuxu 10 — 11 knaccos
Hroro no pasneny 15
Pe3epsHoe Bpemst 10 0 0 Yaklass.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 11 21




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 203213900564843355954824568531281433305066908431
Bnageney Tokapesa Eneda BukToposHa

OedcTerTened C11.10.2024 no 11.10.2025
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